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DATA QUALIFIERS 

EPA - defined qualifiers for Organic Analyses are as follows: 

B - This flag is used when the analyte is found in the associated blank as well as in the sample. 

It indicates possible/probable blank contamination and warns the data user to take 

appropriate action. 

C - This flag applies to pesticide results where the identification has been confirmed by 

GC/MS. 

D - This flag identifies all compounds identified in an analysis at a secondary dilution factor. If 

a sample or extract is re-analyzed at a higher dilution factor, as in the "E" flag above, the 

"DL" suffix is appended to the sample number for the diluted sample, and all concentration 

values reported are flagged with the "D" flag. 

E - This flag identifies compounds whose concentrations exceed the calibration range of the 

GC/MS instrument for that specific analysis . 

J - Indicates an estimated value. This flag is used either when estimating a concentration for 

tentatively identified compounds where a 1: 1 response is assumed, or when the mass 

spectral data identification criteria but the result is less than the sample quantitation limit 

but greater than zero. 

L - The analyte is a suspected laboratory contaminant. It's presence in the sample is unlikely 

(applies to volatile and semi-volatile organic results) . 

S - The compound was detected above instrument saturation levels (applies to semi-volatile 

organic results). 

U - Indicates compound was analyzed for but not detected . 

X - The reported result was derived from instrument response outside the calibration range 

(applies to pesticide/PCB results) . 

Y - The reported result is below the specified reporting limit (applies to pesticide/PCB results). 
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EPA - qualifiers for Inorganic Analyses are as follows: 

B - Concentration qualifier which indicates that the reported value was obtained from a reading that 

was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the 

Instrument Detection Limit (IDL). 

U - The analyte was analyzed for but not detected. 
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1.0 INTRODUCTION 

1.1 PURPOSE OF REPORT 

This report describes the Remedial Investigation (RI) activities at SEAD-4 at the Seneca Army 

Depot Activity (SEDA) in Romulus, New York. The purpose of this report is to discuss the 

physical characteristics of the site, present and interpret the analytical results from the investigation 

program, and identify sources of the potential impacts at the site. SEDA is included on the federal 

facilities National Priorities List (NPL) and has been listed since July 13, 1989. 

Parsons Engineering Science, Inc. (Parsons ES) has been retained by the United States Army Corps 

of Engineers (USACE) as part of their remedial response activities under the Comprehensive 

Environmental Responsibility, Compensation and Liability Act (CERCLA) to perform these 

activities. 

1.2 GENERAL DESCRIPTION OF SEDA 

SEDA is an active military faci lity constructed in 1941 . The site is located approximately 40 miles 

(mi) south of Lake Ontario, near Romulus, New York (Figure 1-1). The facility is located in an 

uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL), that fonns a divide 

separating two of the New York Finger Lakes, Cayuga Lake on the east and Seneca Lake on the 

west. Sparsely populated farmland covers most of the surrounding area. New York State 

Highways 96 and 96A are roughly adjacent to SEDA' s eastern and western boundaries, 

respectively. Since its inception in 1941 , SEDA's primary mission has been the receipt, storage, 

maintenance, and supply of military items. SEAD-4 (The Munitions Washout Facility) comprises 

only a few acres within the I 0,587 acres that make up the entire SEDA facility. Figure 1-2 

presents a plan view of SEDA and identifies the locations of SEAD-4. 

The depot is divided into three areas. The main Post accounts for 9,832 acres and consists of an 

exclusion area containing partially buried, reinforced, concrete igloos, general storage magazines, 

and warehouses. The cantonment areas of the facility consist of the North and South Posts. The 

North Post, at the north end of the Main Post, includes former troop housing, troop support and 

community service facilities. The South Post is located in the southeastern portion of the facility 

near Rt. 96 and is a developed area containing warehouses, administration buildings, quarters, and 

community services. 
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1.3 SEAD-4 

1.3.1 General Site Description 

SEAD-4 is the Munitions Washout Facility located in the southwestern portion of SEDA. The 

Munitions Washout Facility was part of the Ammunition Workshop Facility. The workshop 

facility is approximately 30 acres in size and is characterized by developed and undeveloped 

areas (Figure 1-3). It is surrounded by open grassland and low, thick brush on all sides. North 

South Baseline Road is the main access road to the facility and bisects the site running from south

southeast to north-northwest. There is also a network of minor paved driveways in the eastern half 

of the site. The SEDA railroad tracks lead into the site from the southeast and terminate in the 

vicinity of Buildings 2078 and 2085. 

The Ammunition Workshop Facility is almost entirely surrounded by two drainage ditches which 

are both approximately 3 feet .deep. One of the ditches forms the eastern boundary of the site, 

originates in the southeastern part of the site, and circles around to the north where it joins the 

drainage ditch alongside North South Baseline Road. The second drainage ditch forms the 

southwestern boundary. It originates south of the site next to North South Baseline Road, circles to 

the northwest, and discharges into the man-made pond which lies on the western edge of the site. 

Eleven buildings existed at the Ammunition Workshop Facility during the years that the Munitions 

Washout Building was operating. Building 2073 is the only building at the facility that is currently 

used . Four buildings were demolished. The buildings at the Ammunition Workshop Facility are 

listed below with their original designation : 

I . Munitions Washout Building, which was used in the washout process (demolished); 

2. " Decontamination building", which was used in the washout process (demolished); 

3. Unnamed Building, which was used in the washout process (demolished); 

4. Building T30, which was used to prepare the packing material (demolished); 

5. Building 2073 , Rocket Overhaul Shop, was used for testing of powder (this building is still 

active); 

6. Building 2076, Lunch Room, was the employee break room and laundry facility; 

7. Building 2077, General Purpose Storage, was a steam condensate return station (The washout 

process involved the use of steam or hot water to remove the solid explosives from munitions); 
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8. Building 2078, Ammo Renovation Shop, was a workshop used for munitions renovations; 

9. Building 2079, Boiler House, was a steam generation building; 

I 0. Building 2084, Ammo Renovation Shop, was used to prepare packing material for shipment of 

the renovated munitions (a paint booth and drying oven were also located in this building); and 

11. Building 2085 , Ammo Renovation Building, was a receiving building for munitions. 

More descriptions of the buildings at the site are provided in Section 3.1 , which presents the results 

of the building survey conducted during the R1 field program. 

Three buildings were associated with the washout process; the buildings include the former 

Munitions Washout Building, the " decontamination building" , and a third unnamed building. The 

main building at the Munitions Washout Facility was the former Munitions Washout Building, 

which has been demolished . The Washout Building was located in the approximate center of the 

facility, adjacent to the North South Baseline Road. The " decontamination building," which might 

have been used as a cleaning or decontamination building, was located 300 feet to the northwest of 

the Washout Building, also adjacent to North South Baseline Road. The building foundation for the 

" decontamination building" has drains in the floor suggesting it was used for decontamination of 

equipment. Because this building was demolished not long after the washout process was stopped, 

it is assumed that it was used to support the washout process. The third building was located 

directly across North South Baseline Road and approximately 300 feet from the Munitions 

Washout Building. 

The washout process involved the use of steam or hot water to remove the solid explosives from 

munitions ranging in size from 90-mm shells to 500-pound bombs . The heated water dissolved the 

solid explosives from the shells. The water was then passed over screens and agitated. As the 

water cooled while being agitated, the explosives would re-solidify into pellets. The pellets were 

dried, funneled into non-sparking containers, and were sent to weapons manufacturing plants to be 

re-used . The wastewater was then disposed of on-site. According to a former SEDA employee, the 

site workers referred to the wastewater as " red water", which suggests that the water that was 

discharged contained high concentrations of dissolved explosives . 

The exact location where the wastewater from the washout operation was discharged is unknown. 

There are two areas suspected to have been used and there may be other unidentified areas where 

wastewater was discharged. It is unlikely that any explosive waste from the other ammunition 
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renovation activities performed on-site was disposed of on-site. The areas where wastewater is 

suspected to have been discharged is the pond located west of the site and Indian Creek, which is 

located on the north side of Indian Creek Road . The man-made pond was constructed for the 

purpose of containing wastewater. 

During the ESI, several underground piping structures were identified at the surface in the field 

where the leach field was suspected to be. The visible evidence of underground piping structures 

included 1) terra cotta pipe that passed through a concrete holding tank with a steel cover at two 

locations, 30 feet and 210 feet north of the road near the suspected leach field , 2) a vertical 

cylindrical steel pipe near the concrete tank farthest from the road, 3) an outfall that emptied into a 

drainage ditch that surrounds most of the northern portion of the site and 4) a manhole between the 

vertical steel pipe and the outfall pipe. The outfall was found to drain into the ditch to the north of 

the area. The chemical analyses performed on the sediment samples collected downstream of the 

outfall show that the sediment has been impacted by metals and semivolatile organic compounds 

(SVOCs). None of the piping structures seem to originate in the Munitions Washout Building, so 

the metals and the SYOCs released are not thought to be from the washout wastewater. According 

to site plans, the piping structures are connected to sewer and storm drain pipes that are connected 

to Buildings 2078 and 2079. The contamination in the ditch to the north of the facility, therefore, 

may be the result of activities associated with the washout process, but not from the washout 

wastewater itself. 

The Groundwater Contamination Survey performed by the U.S . Army Environmental Hygiene 

Agency in 1988 states that the wastewater from the munitions washout operation was discharged 

near Building 2084. According to a current SEDA employee and a former SEDA employee, 

Building 2084 and T30 were used to paint, stencil , and otherwise prepare the packing material for 

the shipment of the renovated munitions. Another current SEDA employee reported seeing 

painting booths in Building 2084, so it seems unlikely that the wastewater from the washout 

operation was handled in these two buildings. A former SEDA employee has indicated that the 

washed out projectiles were painted in this building, so there may have been residual explosives in 

the projectiles that became part of the waste stream of these two buildings. The chemical analyses 

of the soil samples collected from soil borings near the two buildings show that the soil has been 

impacted by metals, SYOCs and one explosive compound. The chemical analyses of the sediment 

samples collected from the drainage ditch that originates immediately to the south of building 2084 

show that the sediment in the ditch has been impacted by metals and SVOCs. While it is unlikely 
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that washout wastewater was discharged near Building 2084, wastes of some kind may have been 

discharged in this area. 

1.3.2 Site History 

SEDA has been owned by the United States Government and operated by the Department of the 

Army since its construction in 1941 . Prior to construction of the depot, the site was used for 

farming. 

The Munitions Washout Facility was active between 1948 and 1963. Eleven buildings existed at 

the facility ; four of the buildings have been demolished including the Munitions Washout Building, 

Building T30, the " decontamination building", and an unnamed building. At present, only the 

foundations of the Munitions Washout Building, " decontamination building", and Building T30 

are visible as shown on the site map in Figure 1-3. A detailed description of all the buildings and 

their uses are presented later inSection 3.1 . 

Operations at this facility involved the dismantling of munitions and removing the explosives by 

steam cleaning. This produced recyclable and non-recyclable explosive solids and wastewater. 

The detai Is of the operation are described in Section I .3 . I . 

The Groundwater Contamination Survey Number 38-26-0868-88 (U.S. Army Environmental 

Hygiene Agency, 1988) states that the water from the washout operation at SEAD-4 was processed 

to concentrate the explosives. The concentrated exp losives were then shipped to a munitions 

manufacturing facility and used in new munitions. Although the actual explosive compounds 

handled at the site are unknown, TNT was probably the primary explosive compound handled . 

The Munitions Washout Facility Building was removed sometime between 1963 and 1968. This is 

known because operations at the building ceased in 1963 and the building does not appear on 1968 

air photos taken of SEDA. An air photo taken in 1959 shows the former Washout Building, the 

" decontamination building", and the unnamed building. In the 1968 air photos, the three buildings 

no longer existed. 
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Building 2085 was a receiving building for munitions which were brought to the site by rail or 

trucks. Activities such as replacing the propellant in munitions or introducing tracers to 90 mm 

shells were performed in Buildings 2073 and 2078, the two main workshops. 

The washout process involved the use of steam or hot water to remove the solid explosives from the 

munitions. Building 2079 was the steam generation building and Building 2077 was a steam 

condensate return station . 

Packing material for shipping of the renovated munitions was prepared in Buildings T30 and 2084. 

Ammunition was spray painted in painting booths located in Building 2084. Building T30 was 

razed sometime between 1968 and 1993. 

The employee break room and laundry facility was located in Building 2076. 

The Groundwater Contamination Survey also stated that after processing, the wastewater was 

discharged near Building 2084 where it either leached into the ground or flowed into a nearby ditch. 

The wastewater was also possibly discharged into the pond that is located to the west of the facility 

or discharged into Indian Creek which is also to the west of the facility. 

Within the past 8 years, the pond to the west of the facility was widened and deepened with a 

bulldozer. Pond sediment was pushed southwest of the pond to a 400-foot by 150-foot area 

adjacent to the pond . In 1990, soil samples were collected from the pond area and analyzed for 

explosives; none were detected (Appendix F). 

1.3.3 Previous Investigations 

SEAD-4 is described in three previous reports . The first report is a SWMU Classification Report 

(Parsons ES, 1994a) that describes and evaluates the Solid Waste Management Units at SEDA. 

This report was an initial step to provide a cursory evaluation of all of the SWMUs at SEDA. The 

second report is the Work Plan for CERCLA Expanded Site Inspection (ESI) of Ten Solid Waste 

Management Units (SWMUs) written by Parsons Main, Inc. in 1993. This report detailed the site 

work and sampling to be performed for the ESI. The third report is an Expanded Site Inspection 

Report (Parsons ES, 1995a) that presents the results of a more detailed investigation of SEAD-4. 

June 2000 

Page 1-9 

P:\PIT\Projec1s\SENECA \S4 RI\TEXT\Dr. Final\SECT I c.DOC 



SENECA SEAD-4 DRAFT FTNAL RI REPORT 

SWMU Classification Report 

The SWMU Classification Report (Parsons ES, I 994a) provides limited information about SEAD-

4, as this report was designed to briefly describe and evaluate all 72 of the SWMUs at SEDA while 

also providing recommendations for future action at these sites. This report describes SEAD-4 (the 

Munitions Washout Facility), its physical make-up, the waste characteristics associated with it, as 

well as other information related to migration pathways and exposure potential. The report 

recommended that a CERCLA Site Inspection (SI) be performed at SEAD-4 as part of the 

investigation of IO Solid Waste Management Units at SEDA. At the time of the preparation of the 

SWMU Classification Report, SEAD-4 was classified as a High Priority Area of Concern. 

Expanded Site Inspection Report 

The fieldwork for the ESI was conducted according to the Work Plan for CERCLA Expanded Site 

Inspection (ESI) of Ten Solid Waste Management Units (SWMUs) (Parsons Main, Inc., 1993). 

Based on this work, a report entitled Expanded Site Inspection, Seven High Priority SWMUs, 

SEAD-4, - I 6, - I 7, -24, -25, -26, and -45 was prepared by Parsons ES, (May 1995a), and submitted 

to both NYSDEC and the USEP A. 

The ESI conducted at SEAD-4 consisted of geophysics, soil sampling, test pitting, monitoring well 

installation, groundwater sampling, surface water and sediment sampling. These investigations 

were used to initially characterize the phys ical setting of the site and determine whether soi l and/or 

groundwater had been impacted by releases of chemicals from past site activities. Seismic profiles 

performed on the site were successful in determining that the bedrock surface s lopes to the west or 

southwest, generally following the slope of the ground surface, and that groundwater flow was also 

likely to be in this direction. 

The ESI conducted at SEAD-4 indicated that the subsurface soi ls have been impacted primarily by 

metals . Antimony, copper, chromium, and zinc were detected at significant concentrations above 

their respective TAGM values in the subsurface soi l samples. The results of the chemical analysis 

show that surface soils at SEAD-4 have been impacted primarily by SVOCs and metals. The 

compounds benzo(a)anthracene, chrysene, benzo(a)pyrene, and dibenz(a,h)anthracene were 

reported in three surface soi l samples at concentrations exceeding the associated T AGM values. Of 

the 22 metals reported in the surface soils, 17 were found in one or more samples at concentrations 
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above the T AGM value. A large percentage of the samples contai11ed the metals antimony, 

chromium, copper, and zinc at concentrations exceeding the TAGM values. 

The results of the groundwater investigation at SEAD-4 identified levels of antimony, beryllium, 

cadmium, iron, magnesium, manganese, and sodium in one or more of the groundwater samples at 

concentrations above the standard values. It should be noted that comparisons of the concentrations 

of metals in the background well with those in downgradient wells show that in most instances 

where the NY A WQS Class GA values were exceeded, one or more downgradient wells exceeded 

the concentration measured in the background well. This is true for antimony, beryllium, cadmium, 

iron, magnesium, and sodium. 

In the surface water samples, three metals, aluminum, copper, and iron, were found at 

concentrations above the most stringent state or federal criteria value. The nitroaromatic compound 

1,3-dinitrotoluene was detected in the sample from the vertical pipe associated with the concrete 

tank adjacent to the leaching field on the northern section of the site. Sediment at the site has been 

impacted by SVOCs, pesticides, PCBs, and metals . 

1.4 BACKGROUND INFORMATION 

1.4.1 Regional Geologic Setting 

The Finger Lakes uplands area 1s underlain by a broad no1ih-to-south trending series of rock 

terraces mantled by till. As pa1i of the Appalachian Plateau, the region is underlain by a technically 

undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, conglomerates, 

limestones and dolostones. Figure 1-4 shows the regional geology of Seneca County. In the 

vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton group are 

monoclinally folded and dip gently to the south (Figure 1-5). No evidence of faulting or folding is 

present. The Hamilton Group is a sequence of limestones, calcareous shales, siltstones, and 

sandstones. These rocks were deposited in a shallow inland sea at the north end of the Appalachian 

Basin (Gray, 1991 ). Terrigenous sediments from topographic highs associated with the Acadian 

landmass of Western New England, eastern New York and Pennsylvania were transported to the 

west across a marine shelf (Gray, 1991 ). These sediments were deposited in a northeast-southwest 

trending trough whose central axis was near what is now the Finger Lakes (Gray, 1991 ). 

June 2000 

Page 1-11 

P:\PIT\Projects\SENECA \S4 RI\ TEXT\Dr. Final\SECT I c. DOC 



43°45' 

A 

35' 

55' 

SOURCE:MODIFIED FROM-THE GROUND WATER RESOURCES 
OF SENECA COUNTY, NEW YORK : MOZOLA, A.J., 

BULLETIN GW-26, ALBANY, NY, 1951 
R:IGRAPHJCSISENECAIGEOLOGIC.CDR(CYM) 

LEGEND 

L:::::J J 
WISCOY SHALE ; UPPER 

IJfVOSIAN

9 

NUNDA SANDSTONE 
WEST Hll.L fORMATION 
GRU.tES SANOSTONI::. 

l HATCH SHALE 
l CASHAQUA SHALE 

i ~t WEST RJVER SHALE 
~ ~1 GENESOO SHALE 

MlDOLE~ OfVO:','lA,.~ 

Oh 

TULLY LIMESTONE 

z •J MOSCOW SHALi: 
:2 LUDLOWV[LLI::: SllALE 
~ SKANi::.ATELES SHALE 
:., MARCELLUS SHALE 

35' 

ONONDAGA LLMESTONE 

0R1SKANy SANDSTONE 

MANLIUS AND RONDOUT 
llMf.STONES AND 
COBLESK.U.L DOLOMITE 

SALINA fOR.;\1ATION INCLUDiNG 
81:RTU:: LlMESTONE MEMBER ANO 
CAMU.LUS SHALE MEMHER 

~PARSCNS 

I 
z 
< 
iii 
g 

PAFl■CNS ENQINEERINa SCIENCE, INC. 
c.:'ll,/PROJ:cr ,u: 

SENECA ARMY DEPOT ACTIVITY 
RIIFS 

SEAD-4 
Of Pl OW(; ',IQ 

ENVIRONMENTAL ENGINEER ING 734539-0JOOJ 

FIGURE 1-4 

GEOLOGIC MAP OF 
SENECA COUNTY 

JUNE 1999 



J 

.j 

WEST 

1300 
1'00 

11 00 
w 
w ICDJ 
~ 

900 
~ 
z 800 

Q 70() 

::c 600 

~ 
500 
dO() 

,00 

100 

SEAlMl - 0 

EAST-WEST SECTION ALONG A- A1 

NORTH 

1500 

1000 

500 
-_-_-_:-_-::-_-_-_-_-_:-_;-_-- · -..;-_:-_-_-----_-_;-_-_-:._-_-_-_-_-_~in--- -_ _ _ _ _ _ _ eon 

SEA LEVEL · 0 
-~---_-_-_-_-_-..:::_--_-: .-_ -----=~~:_-_-:.:-_-_-::: _-_:-_-:_-_-_----~- ------ - ------ -- ---- -~ - -- :=:==~~==~-::-.--..:: sm _=-:::-_-_~_:-_- __ _ 

SOURCE:MODIFIED FROM-THE GROUND WATER RESOURCES 
OF SENECA COUNTY, NEW YORK: MOZOLA, AJ., 

BULLETIN GW-26, ALBANY, NY, 1951 

:I A 

~<§cj 
UPPER 

DEVONIAN 

~ 

~ 

MIDDLE 
DEVONIAN 

~ ---~~la LOWER Don 
DEVONIAN 

LOWER 
DEVONIAN ~ 

~ (UPPER) 
Sll.URIAN 

-

NORTH-SOUTH SECTION ALONG 7 8 50 1 (B-81
] 

LEGEND 

~ WISCOY SHALE 
NUNDA SANDSTONE 
WEST HILL FORMATION 
GRIMES SANDSTONE 

~ HATCH SHALE 
CASHAQUA SHALE 

~ ~~ WEST RIVER SHALE z 
i5 "' GENESEO SHALE ~ 

0 z 0 0 TULLY LIMESTONE > 
Ul 
a g ._~ MOSCOW SHALE 

d 5 LUDLOWVILLE SHALE 
;i: "' SKANEATELES SHALE 
~ o MARCELLUS SHALE 

ONONDAGA UMESTONE 

ORISKANY SANDSTONE 

MANLIUS AND RONDOUT 

} 
z LIMESTONES AND <( 

COBLESKILL DOLOMITE ;;a 
~ SALINA FORMATION INCLUDING ..J 

BERTIE LIMESTONE MEMBER AND vi CAMlli.USSHALE MEMBER 

EAST 

SCALE 

~25,5.50;;;;;;;;;;~=~25 ;;;;;;.;;;;i3 Ml LES 

LOOI 

l 

SOUTH 

1500 

1000 

500 

0 • SEA LEVEL 

~PARSONS 

PIARSDNS ■NDINli■RIND 5CIENC■, INC. 

CllENTiPROJECT TITI.E 

SENECA ARMY DEPOT ACTIVITY 
RJ/FS 

SEAD-4 

DEPT OWG NO. 
ENVIRONMENTAL ENGINEERING 734539-01001 

SCALE 
AS SOTED 

FIGURE 1-5 

REGIONAL GEOLOGIC 
CROSS SECTIONS 

DATE 
JUNE 1999 



SENECA SEAD-4 DRAFT FINAL RJ REPORT 

The Hamilton Group, 600 to 1500 feet thick, is divided into four formations . They are, from oldest 

to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The western 

portion of SEDA is generally located in the Ludlowville Formation while the eastern portion is 

located in the younger Moscow Formation. The Ludlowville and Moscow formations are 

characterized by gray, calcareous shales and mudstones and thin limestones with numerous zones 

of abundant invertebrate fossils that form geographically widespread encrinites, coral-rich layers, 

and complex shell beds. The Ludlowville Formation is known to contain brachiopods, bivalves, 

trilobites, corals and bryozoans (Gray, 1991 ). In contrast, the lower two formations (Skaneateles 

and Marcellus) consist largely of black and dark gray sparsely fossiliferous shales (Brett et al. , 

1991). Figure 1-6 displays the stratigraphic section of Paleozoic rocks of Central New York. 

The physiography of Seneca County is shown on Figure 1-7. The majority of the area between 

Seneca and Cayuga Lakes is characterized by a till plain, which encompasses the entire SEDA 

facility. The Appalachian Plateau encroaches on the southern portion of this area. To the north of 

SEDA, the till plain gives way to glacial lake sediments in and near the towns of Waterloo and 

Seneca Falls . Farther north still is an area of drumlin and drumlinoid hills, which is flanked on the 

east by the marsh areas of the Montezuma National Wildlife Refuge and on the west by outwash 

plains and gravel hills (Figure 1-7). 

Regional background elemental concentrations for soils from the Finger Lakes region of New York 

State are not available. However, background elemental concentrations for soils from the eastern 

United States, and in particular New York State, are available in the literature. Table 1-1 presents 

data for soils in the eastern United States from a United States Geological Survey (USGS) 

professional paper (Shacklette and Boerngen, 1984) and data for the New York State soils from a 

New York State Department of Environmental Conservation (NYSDEC) report by McGovern 

(undated). 

According to the General Soils Map, Seneca County, New York (Hutton, 1972), the soils in the 

vicinity of SEDA are from the Darien-Anglo association, which is characterized by deep and 

moderately deep, somewhat poorly-drained soils that have a silty clay loam and clay loam subsoil 

(Figure 1-8). 
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{ ·{ MESOZOIC INTRUSIVES 
9 :d 
0 Ju Kimberl ite and alnolte dikes and diatremes N om 
~ ,:::: -.l ~ ,... 
w u CONNEAUT GROUP 
:::, 600-1000 ft . (180-300 m.) 

Germania Formation-shale, sandstone; Whiteville 
Formation-shale, sandstone ; Hinsdale Sandstone; 
Wellsville Formation-shale, sandstone; Cuba 
Sandstone. 

CANADAWAY GROUP 
800-1200 FT(240-370) m.) 

Machias Formation-shale, siltsone; Rushford 
Sandstone; Caneadea, Canisteo, and Hume 
Shales; Canaseraga Sandstone; Stone Wales and 
Dunkirk Shales; in Pennsylvania: Towanda 
Foramtion-shale, sandstone, 

JAVA GROUP 
300-700 FT (90-210 m.) 

Wiscoy Formation-sandstone, shale; Hanover and 
pipe creek shales. 

WEST FALLS GROUP 
1100-1 600 ft . (340-490 m.) 

C Nunda Formation-sandstone, shale . ., 
°i': West Hill and fardeau Formations-shale, siltstone; 0 

~◄ Roricks Glen Shale; upper Beers Hill Shale; 
Grimes Siltstone. 

;;; lower Beers Hill Shale; Dunn HIii, Millpon, and C. 
C. Moreland Shales. :::, 

Nunda Formation-sandstone, shale; West Hill 
Formation-shale, siltstone; Corning Shale. 
·New Milford" Formation-sandstone, shale. 
Gardeau formation-shale , siltstone: Roricks Gain 
Shale. 
Slide Mountain Formation-sandstone, shale, 
conglomerate. 
Beers Hill Shale : Grimes Siltstone; Dunn Hill, 
Millport, and Moreland Shales 

SONYEA GROUP 
200-1000 ft . (60-300 m.) 

In west: Cashaqua and Middlesex Shales. 
In east: Rye Point shale; Rock Stream ("Enfield") 
SIitstone; Pulteney, Sawmill Creek, John Creek, 
and Montour Shales. 

GENESEE GROUP AND TULLY LIMESTONE 
200-1000 ft . (60-300 m.) 

West River Shale; Genundewa Limestone; Penn 
Yan and Geneseo Shales; all except Geneseo 
replaced eastwardly by Ithaca Formation-shale, 

=:: 
siltstone and Sherburne SIitstone. 
Oneonta Formation-shale, sandstone. 
Unadil la Formation-shale, siltstone. 
Tully Limestone. 

HAMILTON GROUP 
600-1500 ft . (180-460 m.) 

Moscow Foramtlon-ln west: Windom and Kashong 
Shales, Menteth Limestone Members; In east: 
Cooperstown Shale Member, Portland Point 
Llmstone Member. 
Ludlowville Formation-In west: Deep Run Shale 
nchenor Limestone, Wanakah and Ledyard Shale 

C Members, Centerfield Limestone Member. In east: ., 
'§i King Ferry Shale and other members, Stone Mill 

u > Sandstone Member. .. 
15 a Skaneateles Formation-In west: Levanna shale 
cl .. 

and Stafford Limestone Members; In east: '6 w -0 Butternu1, Pompey, and Delphi Station Shale _, 
~ ~ Members, Mottville Sandstone Member. 

Marcellus Fornation-ln west: Oakta Creek Shale 
Member; In east: Carditt and Chittenango Shale 
Members, Cherry Val ley Linestone and Union 
Springs Shale Members. 
Panther Mountain Formation-shale, siltstone, 
sandstone. 

ONONDAGA LIMESTONE AND ORISKANY 
SANDSTONE 

)::: 75-150 ft . (23-45 m.) 

Onondaga Limestone-Seneca, Morehouse (cherty) 
and Nedrow Limestone Members , Edgecliff cherty 
Limestone Member, local bloherms. 

C ., Oriskany Sandstone . 
'§ ( 
> HELDERBERG GROUP .. 
a 0-200 ft . (0-60 m.) ;;; 
;i: 
0 Coeymans and Manlius Limestones; Rondout _, 

;:: Dolostone. 

AKRON DOLOSTONE, COBLESKILL 
LIMESTONE, 

AND SALINA GROUP 
700-1000 FT. (210-200 M.) 

Akron Dolostone; Bertie Formation-dotostone , 
shale. Camillus and Syracuse Formatons-shale, 
dolostone, gypsum, salt. 
Cobleskill Limestone; B~rtie and camillus 

iii 
] 

Formations-dolostone, shale. 

en LOCKPORT GROUP ;;; 
C. 80-175 FT (25-55 m.) 
C. 
:::, 

Oak Orchard and Penfield Dolostones, both 
replaced eastwardly by Sconondoa Formation-
limestone, dolostone. 

CLINTON GROUP 

"= 150-325 FT (40-1 00 m.) 

Oecew Dolostone; Rochester Shale. 
Irondequoit Limestone; Williamson Shale; Wolcott 
Furnace Hematite; Wolcott Limestone; Sodus 

C Shale; Bear Creek Shale; Walling1on Limestone; 
·§ ◄ Fumaceville Hematite; Maplewood shale; Kodak 
a5 Sandstone. Herkimer Sandstone; Kirkland 
;;; Hematite; Wil1owvale Shale; Westmoreland 
J 
0 Hematite; Sauquolr Formation-sandstone shale; _, 

Oneida Conglomerate. 

MEDINA GROUP AND QUEENSTON 

:::: FORMATION 
0-900 FT. (0-270 m.) 

Medina Group: Grimb 
sy Formation-sandstone, shale. 

C LORRAINE GROUP -~. ·s; 
700-900 FT. (210-270 m.) 

0 
1' Oswega Sandstone. 
0 Pulaski and Whe1stone Gull Formations-siltstoen, 
8. shale. 
C. 
:::, x TRENTON GROUP 

100-300 ft . (30-90 m.) 

!?~ :g ·5 
Utica Shale. 
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Table 1-1 

Background Concentrations of Elements in Soils of the 
Eastern United States with Specific Data for New York State 

Element 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Concentration 
Ran e m /k 
7,000 - 10_0,000 
1,000 - 25,000 

< 0.1 - 73 
3 - 12 

< 0.1 - 6.5 
10 - 1,500 
15 - 600 
250 -350 

1 - 7 
0 - 1.75 
0 - 0.9 

Not Available 
0.0001 - 1.0 

100 - 280,000 
130 - 35,000 
150 - 5,000 

2,900 - 6,500 
l - 1,000 
1.5 - 40 
l.5 - 25 

< 0.3 - 70 
2.5 - 60 
2.5 - 6 

< 1 - 700 
< 1 - 15 

I 00 - I 00,000 
17,000 - 25,000 

> 10-300 
I - 12.5 

H :\eng\seneca\s4ri\text\tables\bceseuss. WK4 

Geographic 
Location 

Eastern U.S. (2) 
Albany Area ( 1) 
Eastern U.S. (2) 

New York State (1) 
Albany Area (1) 
Eastern U.S. (2) 

New York State (1) 
Albany Area (1) 
Eastern U.S. (2) 

New York State (1) 

Albany Area (1) 
Eastern U .S. (2) 

No Region Specified (1) 
Eastern U.S . (2) 

New York State (1) 
Albany Area (1) 
Albany Area (1) 
Eastern U.S. (2) 

New York State (1) 
Albany Area ( l) 
Eastern U .S. (2) 

New York State (1) 
Albany Area (1) 
Eastern U .S. (2) 
Albany Area ( 1) 
Eastern U.S . (2) 
Albany Area (l) 
Eastern U.S. (2) 
Albany Area (I) 

11 /02/99 
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Notes: 

Table 1-1 

Background Concentrations of Elements in Soils of the 
Eastern United States with Specific Data for New York State 

Element 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Concentration 
Ran e m~) 

50 - 50,000 
2,500 - 6,000 
I , 700 - 4,000 
>2-7,000 
50 - 5,000 
400 - 600 
0.01 - 3.4 

0.042 - 0.066 
< 5 - 700 

19.5 (mean) 

50 - 37,000 
47 .5 - 117.5 
> 0.1 - 3.9 

Not Available 
500 - 50,000 

Not Available I 

> 7 - 300 
Not Available ! 

> 5 - 2,900 
37 - 60 

Geographic 
Location 

Eastern U.S. (2) 
New York State (I) 

Albany Area (1) 
Eastern U.S. (2) 

New York State (1) 
Albany Area (I) 
Eastern U.S. (2) 
Albany Area (1) 
Eastern U.S. (2) 

New York State (I) (no 
range available) 
Eastern U.S. (2) 

New York State (I) 
Eastern U.S. (2) 

Eastern U.S. (2) 

Eastern U.S . (2) 

Eastern U.S. (2) 
Albany Area (I) 

11 /02/99 

I . (I) Source: McGovern , Carol E., Background Concentrations of 20 Elements in Soils with Special Regard for 

New York State, Wildlife Resources Center, New York Department of Environmental Conservation, Delmar, 

New York 12054, No Date. 

2. (2) Source: Shacklette, H.T. and Boerngen, J.G ., 1984, Element Concentrations in Soils and Other Surficial 

Materials of the Conterminous United States, U.S.G.S. Prof Paper 1270, Washington . 

3. The data are for areas where surficial materials are thought to be uncontaminated, undisturbed, or areas far from 

pollution sources. 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

1.4.2 Geology at SEDA 

Previous subsurface investigations conducted at 27 separate sites at SEDA have provided important 

information used to develop more detailed descriptions of the till and shale at SEDA. Generally, 

the geology at SEDA is characterized by a thin mantle of till overlying gray Devonian shale, with a 

thin weathered shale zone at the contact between these two units . This stratigraphy is consistent 

over the entire SEDA facility. 

The predominant surficial geologic unit present at the site is dense till. The till is distributed across 

the entire Depot and generally ranges in thickness from 3 feet to approximately 15 feet, although it 

is generally between 6 and IO feet thick; at a few locations the thickness of the till is greater than 30 

feet. The till is generally characterized as brown to olive-gray silt and clay, with little fine sand and 

variable amounts of fine to coarse gravel-sized fragments of dark gray shale. Larger diameter clasts 

of shale (as large as 6 inches in diameter) are sometimes present in the basal portion of the till and 

are probably rip-up clasts removed from the weathered shale zone and incorporated into the till by 

the once-active glacier. Grain size analyses of the till show a wide distribution of particle sizes 

within the till (Hutton, 1972 and Metcalf & Eddy, 1989), however, there is a high percentage of silt 

and clay with the balance comprised of coarser particles. The porosities of 5 gray-brown silt clay 

(i.e. , till) samples ranged from 34.0 percent to 44 .2 percent with an average of 37.3 percent 

(USAEHA, 1985). 

Darien silt- loam soils, less than a foot thick, have developed over the Wisconsin age till at SEAD-4. 

These soils are poorly drained and have a silt clay loam and a clay subsoil. In general , the 

topographic relief associated with these soils is 3 to 8 percent. 

As part of the CERCLA investigations being conducted at SEDA, a total of 57 background soil 

samples have been collected from the till to provide a background data set for inorganic 

constituents in SEDA soils. The 57 samples were collected from 14 separate sites and are 

presented in Table 1-2. The minimum, maximum, average, standard deviation and the 95th 

upperconfidence level (UCL) of the mean for background concentrations of inorganic constituents 

in the so il at SEDA are also shown in Table 1-1. In addition to the statistical summary 

information, the actual data from the individual sample points are also presented . For the statistical 

calculations, non-detect values have been adjusted to one-half the detection limit. 
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Uni ts arc mg/kg 

Total Samples 57 

Minimum Mmcimum Average 95 th 

Compound Soi ls Soils Soils Percentile 

A lu minum 5560 2 1000 13341 19480 

Antimony 0.08 6.80 3.56 5.97 

Arsenic 2.30 21 so S 08 8.23 

Barium 33 90 159 00 78.43 117 60 

Beryllium 0 34 I 40 0.67 I 10 

Cadmium 0.0 1 2.90 0.97 2 32 

Calcium 1370 293000 45450 120400 

Chromium 10 30 32.70 20 32 29 52 

Coba lt s so 29.10 11.39 18 96 

Copper 9 70 62.80 20.99 32.86 

Cyanide 0.22 0.4 1 0.27 0.35 

I ron 8770 38600 24705 36320 

Lead S 40 266 00 16.47 23.8 1 

Magnesium 2830 29 100 10290 21 500 

Manganese 207 2380 576 1054 

Mercury 0 0 1 0.13 0.04 0.09 

Nickel 12 30 62 30 30 39 48.85 

Potassium 628 3 160 1487 2510 

Selenium 005 I 70 0 63 0.99 

Si lver 001 0.87 0 46 0.75 

Sodium 12 55 269.00 99 42 169 20 

Thall ium 007 I 20 0 43 0.87 

Vanadium 12 00 32.70 21 4 1 31.88 

Zinc 3470 126.00 67.80 107.85 

Notes 

Standard 
Deviation 

4 166 

2. 18 

2.69 

26.46 

0.24 

0.72 

49976 

5.85 

4.44 

8.30 

0.04 

6824 

35 .07 

6357 

326 

0.03 

10.66 

507 

0.35 

0.25 

52.31 

0 26 

6.30 

20.SS 

Table 1-2 

Statistical Comparison of Si te Background Concentrations 

of Melals (mg /kg) in Soils at SEDA 

95th Upper 

Confidence 

Limit 

14422 

3.31 

S.92 

85.30 

0.73 

0.71 

58424 

21.84 

12.SS 

23 .14 

0.30 

26476 

26.49 

11940 

693 

0.05 

33 .7 1 

16 19 

0.44 

0.45 

100 62 

0.34 

23.05 

76.90 

SEAD-4 Remedial Investigation 

Seneca Army Depot Acti vity 

LOC_ID: 

QC CODE: 

S TUDY ID : 

TOP : 

BOTTOM: 

MATRIX : 

SAM PLE DATE : 

SAMP ID : 

COMPOUND 

rvtedian 

13500 

2.85 

4.60 

73.20 

0.64 

0.23 

3 1800 

19.80 

10.60 

19.70 

0.29 

25100 

11 15 

79 10 

523 

0.03 

28.25 

1350 

0.18 

0.39 

80.60 

0.18 

21 .00 

65 .00 

8 -8-9 1 

SA 

RI PHASE1 

0 

2 

SOIL 

11 /5/1991 

S1 105-24SOIL 1 

VALUE Q 

19200 

10.3 Ul 

5. 1 l 

136 l 

1 4 

26 

5390 

27 411 
13 8 

22 3 

o.6 1u 

37200 

14 S 

5850 

1130 

0.09 

42 3 

19 10 

0. 17 UJ 

I 6 U 

79 2 U 

047 U 

32.2 

85 I J 

B-8-91 

SA 

RI PHASE1 

2 

4 

SOIL 

11/5/1991 

S1105-25SOIL 1 

VALUE Q 

20500 

8.8 , Ul 
6 I l 

98.9 l 

1.2 

2.9 

4870 

30.1 ll 

18 4 

27 .6 

o.63 1u 

36100 

I - --

11 .4 

7300 

956 

0.061) 

48 7 

2 11 0 

02 1 UJ 

I 3 U 

67.S U 

0 58 U 

25.4 

94 2 l 

I) This tab le presents chemical analysis results from so il samples collected across SEDA 
2) For statistical calcu lat ions, all detects (no qualifier or J qualifier) were taken at full value, 

and all non-detects (U or UJ quali fier) were taken at half va lue. 

plpitlprojectslsenecalbackgndlspss\Bktable .xlsComplete-table Page 1 of 11 

B-8-91 

SA 

RI PHASE1 

2 

4 

SOIL 

11 /5/1991 

S1105-26(1)SOIL 1 

VALUE Q 

17700 
- szlu1 -

' - -

611 
86 7 l 

I 

2.4 

3560 

B-8-91 

SA 

RI PHASE1 

6 

8 

SOIL 

11/5/1991 

S1105-27SOIL 1 

VALUE Q 

12700 
-
-1 

- ~~l __ _ 

-I- -- ~211 
56.2 11 

0.78 1) 

I 9 

B-9-91 

SA 

RI PHASE1 

0 

2 

SOIL 

11 /5/199 1 

S1105-28SOIL1 

VALUE Q 

14800 

9.9 1Ul 

4 3 ll 

10 111 

11 

2.3 ---+----,-
85900 45600 

- I • - ---t -----+--

26 9 jl 

14 

26 

0.67 IU 

32500 

13 6 

6490 

832 

006 1) 

44.4 

1760 

ci:~uJ 
!_;21U 

62 6 U 

9~7 u 
26.4 

85 J 

_!_9 ~ J -
14 2 

16.2 
---t--

-+- _9_2!jU_ --
27400 

10.1 

6720 

926 

o.os11 
t-- · ~ 

1430 
--t-

o .. 6 1W l -1 - -~ u 
75 3 J 

o 34 IU 

I 5.7 

7S ll 

- +-

-

I 

22 S jl 

13 7 

22 6 

0.7 IU 

31000 

10.8 

8860 

903 

008 jl 

38 4 

1320 

0.2 1 UJ 

I S U 

84 2 l 

059 U 

19 7 

126 11 

6/15/2000 



Table 1-2 
Stati stical Compari son of Si le Background Concentrations 

of Metals (mg/kg) in Soi ls at SEDA 

Units arc mg/kg 

Total Samples 57 

Minimum 
Compound Soils 

Aluminum 5560 

Antimony 0.08 

Arsenic 2.30 

Barium 33 90 

Beryllium 0 34 

Cadmium 001 

Calcium 1370 

Chromium 10.30 

Cobalt 5 50 

Copper 9 70 

Cyanide 022 

Iron 8770 

Lead 5.40 

Magnesium 2830 

Manganese 207 

Mercury 00 1 

Nickel 12 30 

Potassium 628 

Selenium 0 05 

Silver 0 0 1 

Sodi um 12.55 

Thallium 0.07 

Vanadium 12 00 

Zinc 34 70 

Notes 

Maximum 
Soils 

2 1000 

6.80 

21.50 

159 00 

I 40 

2 90 

293000 

32.70 

29. 10 

62.80 

0 4 1 

38600 

266 00 

29 100 

2380 

0.13 

62 30 

3160 

I 70 

0.87 

269 00 

I 20 

32.70 

126 00 

95th Upper 

Average 95 th Standard Con fidence 
Soils Percentile Deviation Limit 

13341 19480 4166 14422 

3.56 5.97 2.18 3.3 1 

5 08 8 23 2.69 5.92 

78.43 117 60 26.46 85 30 

0 67 I 10 0 24 0 73 

0 97 2 32 0.72 0.71 

45450 120400 49976 58424 

20.32 29 52 5.85 2 1.84 

11 .39 18 96 4.44 12.55 

2099 32 86 8.30 23 . 14 

0 27 0 35 0 04 0 30 

24705 36320 6824 26476 

16.47 23 81 35 07 26 49 

10290 21500 6357 I 1940 

576 1054 326 693 

0 04 009 0.03 0 05 

30 39 48 85 10.66 33.71 

1487 2510 507 1619 

0 63 099 0.35 0 44 

0.46 0,75 0.25 0 45 

99 42 169.20 52 31 100.62 

0.43 0 87 0 26 0 34 

21 41 31 88 6 30 23 05 

67.80 107 85 20.55 76 90 

1) This table presents chemical analysis results from soi l samples collected across SEDA 

2) For statistical calculations, all detects (no quali fier or J qualifier) were taken at full va lue. 

and all non-detects (U or UJ qualifier) were taken at half value 

plpitlprojeclslsenecalbackgndlspss\Bktable .xlsComplete-table 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: 

QC CODE: 

STUDY ID: 

TOP: 

BOTTOM: 

MATRIX: 

SAMPLE DATE: 

SAMP ID: 

COMPOUND 

Median 

13500 

2.85 

4 60 

73 20 

0 64 

0 23 

31800 

19 80 

10.60 

19 70 

0 29 

25100 

11 35 

79 10 

523 

0 03 

28 25 

1350 

D.18 

0 39 

80 60 

0 18 

21 00 

65 00 

8 -9-91 

SA 

RI PHASE1 

2 
4 

SOIL 

1115/1991 

S1105-29SOIL 1 

VALUE Q 

8880 

99 UJ 

3.8 J 

110 J 

0 76 

17 

104000 

13.8 J 

10.7 

21 6 

063 U 

19600 

10 I 

17000 

532 

0 04 J 

23 8 

1080 

0 65 UJ 

1.5 U 

112 J 

036 U 

19 5 

84 3 J 
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8 -9-91 

SA 

RI PHASE1 

6 

8 

SOIL 

11 15/1991 

S1105-30RESOIL 1 

VA LUE Q 

-
7160 

7 UJ 

4 4 J 

39 9 J 

0.52 J 

I 5 

101000 -
11.2 J 

8 I 

19.3 

062 U 

17300 

78 

12600 

514 

0 05 J 

19 

1050 

0 21 UJ 

11 U 

116 J 

06 U 

12 9 

74 8 J 

-

BK-1 

SA 

RI PHASE1 

0 

2 

SOIL 

1211611992 

BK-1SOIL3 

VALUE Q 

-·- - -
19400 -

7.9 U - --
3 -

159 

11 

0.45 U 

4590 

BK-2 

SA 

RI PHASE1 

0 

2 

SOIL 

12/1611992 

BK-2RESOIL3 

VALUE Q 

- -- - -
14400 - -

7.2 U ·--
2 7 -
106 

0.81 -
0.4 1 U_ -· - - -

22500 -- - -- - -

30 22.3 --- - --
14 4 12 3 -
26.9 18 8 

-

0.57 U 0.6 1 U -
38600 26600 

15 8 18.9 - - -
5980 79 10 -
2380 800 -
0.13 J 0. 11 

47 7 3 1 -
1720 1210 -
0.73 J 0 94 

0.47 U 0.43 U 

49. 1 J 6 1.1 J 

0 42 U 0 38 U 

28 22 4 

98.6 63 7 

GB35 

SA 

RI PHASE1 

0 

2 

SOIL 

1/2011993 

GB35-1GR1D 

VALUE Q 

18000 

5 8 UJ 

62 

93 6 .. 
0.85 

033 U --
1590 ---
23 5 - -
94 - -

17 5 

0 78 U 

25200 

14 4 - -
3850 

701 

006 J 

26 3 

111 0 

0 23 UJ 

0 34 U 

35.6 J 

0 55 U 

27. 1 

55 

6I15aooo 



Table 1-2 
Statistica l Comparison of Site Background Concentrations 

of Metals (mg/kg) in Soi ls at SEDA 

Units arc mg/kg 

Total Samples 57 

Minimum 
Compound Soi ls 

Aluminum 5560 

A ntimony 0 08 

Arsenic 2 30 

Barium 33.90 

Beryllium 0 34 

Cadmium 0 0 1 

Calcium 1370 

Chromium 10 30 

Cobal t 5.50 

Copper 9.70 

Cyanide 0 22 

Iron 8770 

Lead 5 40 

Magnesium 2830 

Manganese 207 

Mercury 0.01 

Nickel 12 30 

Potassium 628 

Selenium 0 05 

Si lver 0 01 

Sodium 12.55 

Thallium 0 07 

Vanadium 12 00 

Zinc 3470 

Notes 

Max imum 
Soil s 

21000 

6.80 

21.50 

159 00 

1.40 

2.90 

293000 

32.70 

29.10 

62.80 

0.4 1 

38600 

266.00 

29 100 

2380 

0.13 

62.30 

3 160 

I 70 

0 87 

269 00 

I 20 

32 70 

126 00 

95th Upper 

Average 95 th Standard Confidence 

So il s Percentile Deviation Limit 

1334 1 19480 4166 14422 

3 56 5.97 2. I 8 3.3 I 

5 08 8.23 2 69 5 92 

78 43 11 7.60 26 46 85.30 

0 67 I. JO 0.24 0 73 

0.97 2 32 0.72 0 7 I 

45450 120400 49976 58424 

20 32 29.52 5.85 21.84 

11.39 18 96 4.44 12.55 

20.99 32.86 8 30 23 14 

0.27 0.35 0.04 0.30 

24705 36320 6824 26476 

16 47 23 .81 35.07 26.49 

10290 21500 6357 I 1940 

576 1054 326 693 

0.04 0 09 0.QJ 0.05 

30.39 48 85 10.66 33.71 

1487 2510 507 16 19 

0.63 0 99 0.35 0 44 

0.46 0 75 0 25 0 45 

99.42 169 20 52.3 I 100.62 

0.43 0 87 0.26 0 34 

21.4 1 31 88 6.30 23.05 

67 80 107 85 20 55 76 90 

I) This table presents chem ical analysis results from soi l samples collected across SEDA 

2) For statistical calculations, all detects (no qual ifier or J qualifier) were taken at fu ll value. 

and all non·dctccts (U or UJ qualifier) were iaken at half va lue. 

plpi tlprojects\senecalbackgnd\spss\Bktable .xlsComplete-tab le 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ ID: 

QC CODE: 

STUDY ID: 

TOP: 

BOTTOM: 

MATRIX: 

SAMPLE DATE: 

SAMP ID: 

COMPOUND 

Median 

13500 

2.85 

4.60 

73 20 

064 

0 23 

31800 

19.80 

10.60 

19 70 

0 29 

25 100 

11 35 

7910 

523 

003 

28 25 

1350 

0 I 8 

0.39 

8060 

0 18 

21 00 

65 00 

GB35 

SA 

RI PHASE1 

2 

4 

SOIL 

1/20/1993 

GB35-2GRID 

VALUE Q 

17600 

6 8 J 

7 7 

6 1 7 

0 74 

0.3 1 U 

17700 

29 3 

16 3 

24 5 

0 71 U 

34200 

54 

7790 

646 

003 U 

48 7 

111 0 

0 23 UJ 

0 32 U 

77 5 J 

0 54 U 

22 3 

83 4 

Page 3 of 11 

GB35 

DU 

RI PHASE1 

0 

2 

SOIL 

1/20/1993 

GB35-6DUGRID 

VALUE Q 

16200 

6.3 J 

5 3 

6 1 7 

0.77 

0 35 U 

1370 -
25 .1 

10.3 

I 7 2 

082 U 

30800 

19 I 

4490 

775 

0 07 J 

28 3 

975 

0.2 1 UJ 

0 36 U 

34 6 J 

0 5 U 

26. 1 

53 I 

GB36 

SA 

RI PHASE1 

0 

2 

SOIL 

1/20/1993 

GB36-1GRID 

VALUE Q 

I 

I 8 JOO 

5.9 J 

46 

74 8 

! 
0.77 

0.3 U -
1660 - -
24 .8 -
20.4 

I 7 7 - - -
0.7 U 

26 100 

12.7 --
4490 

426 

0 02 J 

28.3 

1400 

02 UJ 

0.31 U 

46.6 J 

046 U -
27 8 

59.2 

GB36 

SA 

MW-36 

SA 

RI PHASE1 RI Phase 1 Step 1 

4 .000 

5.500 

SOIL 

2 

4 

SOIL 

1/20/1993 

GB36-2GRID 

VALUE Q 

16200 

5.8 UJ 

11 -Jan-93 

MW36-3GRID 

VALUE Q 

12700 

5.7 UJ - -
97 2 9 J -

50.8 46 9 J 

065 0 59 

0 33 u 0 33 U 

22900 4170 - - - - - - -
27 4 23 .3 J - -
13.2 18.6 - - - -
17.5 19 2 J - 1--

0.68 u 0.56 U 

30700 27500 

62 20.2 - -· 
7150 5750 

507 540 

0.OZ J 0.02 J - -
42 8 43 3 J 

11 00 754 -
0 18 UJ 0 19 UJ 

034 U 0 34 U 
-

97.6 J 11 6 u 
0 43 U 0 45 U -
19 7 16 2 J -
74 I 34 7 J 

6/15/2000 



Table 1-2 
Slali stical Comparison of Site Background Concentralions 

of Metals (mg/kg) in Soils al SEDA 

Units are mg/kg 

Toial Samples 57 

Minimum 
Compound Soi ls 

Aluminum 5560 

Ant imony 0.08 

Arsenic 2.30 

Barium 33.90 

Beryllium 0 34 

Cadmium 0 0 1 

Calcium 1370 

Chromium 10 30 

Cobal t 5.50 

Copper 9 70 

Cyanide 0 22 

Iron 8770 

Lead 5.40 

Magnesium 2830 

1' 1angancse 207 

f\fcrcury 0 0 1 

Nickel 12.30 

Potassium 628 

Selenium 0 OS 

Stiver 0 0 1 

Sodium 12 ss 
Thallium 0 07 

Vanadium 12 00 

Zinc 3470 

Notes 

r ... 1aximum 

Soi ls 

21000 

6 80 

2 1. 50 

159.00 

1.40 

2 90 

293000 

32.70 

29 10 

62 80 

04 1 

38600 

266.00 

29 100 

2380 

0 13 

62.30 

31 60 

I 70 

0 87 

26900 

I 20 

32 70 

126 00 

9Sth Upper 

Average 95 th Standard Con fi dence 
Soils Percentile Deviation Limit 

1334 1 19480 4166 14422 

3.56 5.97 2 18 3 31 

5.08 8.23 2.69 5 92 

78 43 11 7 60 26.46 85 30 

067 I 10 0 24 0 73 

0 97 2 32 072 0 71 

45450 120400 49976 58424 

20.32 29 52 5.85 2 1 84 

II .3~ 18.96 4.44 12.55 

20.99 32.86 8 30 23 14 

0 27 0.35 0.04 0 30 

2470S 36320 6824 26476 

16.47 23 .8 1 35 .07 26 49 

10290 21 S00 63S7 11 940 

S76 I 0S4 326 693 

0.04 0.09 0 03 005 

30 39 48 85 10 66 33 71 

1487 2S 10 S07 1619 

0 63 099 0.3S 0 44 

0 46 0 75 0 2S 0 45 

99 42 169 20 52.31 100 62 

0 43 0 87 0.26 0 34 

2 1 41 J I 88 6 JO 23 05 

67 80 107 85 20 5S 76 90 

I ) Tlus table presents chemical analysis resu lts from soi l samples col lected across SEDA 
2) For stati stical calculations, all detects (no qualifier or J qualifier) were taken at fu ll va lue , 

and all non~dctccts (U or UJ qua li fier) were taken at half value 

plpitlprojectslseneca\backgndlspss\Bktable.xlsComplete-table 

SEAD-4 Remedial lnvesligalion 

Seneca Army Depot Activi ty 

LOC_ID: MW-34 

QC CODE: SA 

STUDY ID: RIPHASE1 

TOP: 0 

BOTTOM: 2 

MATRIX: SOIL 

SAMPLE DATE: 11/20/1991 

SAMP ID: S2011121MW34GRID 

COMPOUND VALUE Q 

Median 

13500 16100 

2.85 5 7 J 

4.60 6 3 U 

73 .20 67 5 -
064 0 86 

0 23 2 3 

31800 28600 

19.80 26 6 

1060 17 

19.70 32 7 

0.29 0 54 U 

2S 100 3S00O 

11 35 11.9 

79 10 68S0 

523 803 

0 03 0 07 R 

28.2S 49.3 J 

I3S0 1290 

0 18 0 18 UJ 

0 39 0 87 J 

80 60 ss 2 J 

0 18 0 51 U 

2 1 00 22 3 

6S 00 95 7 

Page 4 of 11 

SB24-5 

SA 

ESI 

0.000 

2.000 

SOIL 

12/02/93 

SB24-5-1 

VALUE Q 

-· 
16200 

12 5 UJ -
4.2 -
11 7 

0 98 J 

0.78 U 

4540 

24.5 

16 

28.4 

0.<, U 

33600 

4S 5 J 

51 so 
1080 

0.07 JR 

37.3 

1170 J 

0. 15 UJ 

1.6 U 

so 9 J 

0 16 U 

29 9 

8S 7 

SB24-5 

SA 

ESI 

4 .000 

6.000 

SOIL 

12/02/93 

SB24-5-3 

VALUE Q 

- -
10 100 

5.8 UJ -
3.3 

58.3 

0.48 J 

0.36 U 

74200 

16 9 

8 2 - -
20 9 - -
0 51 U 

21300 

8.7 J -
12100 

400 
-

0.06 JR -
26 4 

993 

0 23 UJ 

0 73 U 

I S3 J 
I 025 U 

I 14 4 

62 8 

SB24-5 

SA 

ESI 

8.000 

10.000 

SOIL 

12/02/93 

SB24-5-5 

VALUE Q 

- . -- --
13700 --

II 3 UJ -
_ 5 ~ -

67.2 

0 62 J 

0.7 U .. -
49000 - -· 1--

23 .1 -
12 --

22 2 - - -
0 S7 U 

26700 

7.9 J -· 
11400 

··-
4S0 . -
0 04 JR -
3S 2 -
1660 

0 22 UJ 

14 U 

139 J 

0 24 U .. 
19 S 

63 2 

MW25-1 

SA 

ESI 

0 

2 

SOIL 

12/3/1993 

SB25-6-01 

VALUE Q 

-
10600 

4 2 U -
8.3 - -

59 I 

0.48 J 

04 1 U 

82500 

16 9 

II 2 

20 2 J 

0.58 U 

21400 

9S 

19600 

722 J 

0.03 J -
26.8 

1480 -
097 J 

0 82 U 

269 J 

0 24 UJ 

18 5 

71 6 iJ 

6/15/2000 



Table 1-2 

Statistical Comparison of Site Backgrmmd Concentrations 

of Metals (mg/kg) in Soils at SEDA 

Units arc mg/kg 

Total Samples 57 

Mi nimum 
Compound Soi ls 

Aluminum 5560 

Anlimony 0.08 

Arsenic 2 30 

Barium 33 90 

Bery llium 0 34 

Cadmium 0 01 

Calcium 1370 

Chromium 10 30 

Cobalt 5 so 
Copper 9 70 

Cyanide 0 22 

Iron 8770 

Lead 5 40 

Magnesium 2830 

Manganese 207 

Mercury 0.01 

Nickel 12 30 

Potassium 628 

Selen ium 0 05 

Silver 0 0 1 

Sodium 12.55 

Thallium 0 07 

Vanadium 12 00 

Zinc 3470 

Notes 

Maximum 
Soi ls 

21000 

6.80 

21.50 

159 00 

I 40 

2 90 

293000 

32.70 

29 10 

62 80 

0.41 

38600 

26600 

29 100 

2380 

0 13 

62.30 

3160 

1.70 

0 87 

269.00 

I 20 

32 70 

12600 

95th Upper 

Average 95 th Standard Confidence 
Soils Percentil e Deviation Limit 

13341 19480 4166 14422 

3 56 5 97 2.18 3.3 1 

5.08 8 23 2 69 5 92 

78 43 117 60 26 46 85 .30 

0.67 1.1 0 0.24 0.73 

097 2 32 0.72 0 71 

45450 120400 49976 58424 

20.32 29 52 5.85 21 .84 

11.39 18.96 4.44 12 55 

20.99 32 86 8 30 23 14 

0 27 0.35 0.04 0 30 

24705 36320 6824 26476 

16.47 23 .81 35 07 26.49 

10290 2 1500 6357 11 940 

576 1054 326 693 

0.04 009 003 005 

30.39 48 85 10 66 33 .71 

1487 25 10 507 1619 

063 0 99 0.35 044 

046 0 75 0 25 0.45 

99.42 169 20 52 3 1 100 62 

0 43 0 87 0.26 0 34 

21 41 3 1 88 6 30 23 OS 

67 80 107 85 20 55 76 90 

I ) This table presents chemical analysis results from soi l samples collected across SEDA 
2) For stati sti cal calculations. all detects (no qualifier or J qualifier) were taken at fu ll va lue. 

and all non-detects (U or UJ qualifier) were taken at half value 

plpitlprojects\senecalbackgnd\spss\Bktable.xlsComplete-table 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: MW25-1 

QC CODE: SA 

STUDY ID: ESI 

TOP: 2 

BOTTOM: 4 

MATRIX: SOIL 

SAMPLE DATE: 12/3/1993 

SAMP ID: SB25-6-02 

COMPOUND VALUE Q 

Median 

13500 7070 

2.85 3 U 

4 60 4 8 

73 20 35 

0.64 0 35 J 

0 23 029 U 

3 1800 122000 

19.80 11 3 

10.60 6.6 J 

19 70 12 J -
0 29 0.64 U 

25 100 15800 

11 35 13 8 

79!0 22800 

523 6 10 J 

0 03 004 U 

28.25 18 

1350 1060 

0. 18 0.63 J 

0 39 0 59 U 

80 60 186 J 

0 18 0.2 1 UJ 

2 1 00 12 

65 .00 40 6 J 

i=age 5 of 11 

MW25-6 

SA 

RI ROUND1 

0 

0 .17 

SOIL 

9/25/1995 

SB25-7-00 

VALUE Q 

12500 

0.4 

4 3 

71 3 

0 56 

005 U 

47400 J 

16.9 J 

8 

15 7 

0.44 U 

20500 

111 

11700 

452 

0 03 

22 3 

111 0 -
0 63 U 

089 U 

59 9 

I 2 

21 

54 I 

MW25-6 

SA 

RI ROUND1 

4 

6 

SOIL 

9/25/1995 

SB25-7-03 

VALUE Q 

-· 
8020 

0 42 UJ --
4 1 . . 
58 

0.43 -
006 U - --

120000 L -
13 7 J -
8.2 -

17 7 
I-- -

0 57 u_ - -
18900 

7 

17400 

735 -· 
0.02 . -
26.4 - -
1280 - - -•-4 

0.7 u - -
0.98 u 
89 I 

11 

13.4 

64 9 

MW25-6 

SA 

RI ROUND1 

6 

8 

SOIL 

9/25/1995 

SB25-7-04 

VALUE Q 

-
7550 

0.44 U .. -
3 4 

52 

0 39 

- . 

-
. 

0.06 u_ -
133000 J - ·-

12 4 J 
- -·· 

6.9 - --
16.4 ---
0.51 U -

15400 - -
6.5 -

20700 - -
402 

00 1 -
22.4 - -- --
1430 - --
0.74 U 

I U - - -
11 0 -
06 U - -

13 7 - -
65 I 

MW25-6 

DU 

RI ROUND1 

0 

0 .17 

SOIL 

9/25/1995 

SB25-7-10 

VALUE Q 

. 
12500 

04 UJ -
4 3 -

71 3 

0 56 

0.05 U 

47400 J 

16 9 J - -
8 - --

15.7 -· -
0.444 U 

20500 

I I.I 

11700 

452 

0 03 

22 3 

111 0 --
0 66 U 

092 U 

57 5 

I 2 

21 

54 I 

-

·- -

.. 

6/15/2000 



Table 1-2 
Statistical Comparison of Site Background Concentrations 

of Metals (mg/kg) in Soi ls at SEDA 

Units are mg/kg 

Totol Samples 57 

Minimum 
Compound Soils 

A lum in um 5560 

Anti mony 0.08 

Arsenic 2 30 

Barium JJ 90 

Bery ll ium 0 34 

Cadmium 0.0 1 

Calcium 1370 

Chromium 10 30 

Cobalt 5 50 

Copper 9 70 

Cyanide 0.22 

Iron 8770 

Lead 5.40 

Magnesium 2830 

Manganese 207 

Mercury 0 0 1 

Nickel 12 30 

Potassium 628 

Selenium 005 

Si lver 001 

Sodium 12 55 

Thallium 0 07 

Vanadium 12.00 

Zinc 3470 

No1cs 

Maximum 
. Soils 

21000 

6.80 

21 50 

159.00 

I 40 

2 90 

293000 

32 70 

29 10 

62.80 

041 

38600 

266.00 

29 100 

2380 

0. 13 

62 30 

3160 

1.70 

0.87 

26900 

I 20 

32 70 

126.00 

95th Upper 

Average 95 th Standard Confidence 
Soils Percentile Deviation Limit 

I JJ4 I 19480 4 166 14422 

3 56 5.97 2. 18 3 3 I 

5 08 8 23 2.69 5 92 

78 43 117.60 26.46 85 30 

0.67 I 10 0 24 0.73 

0.97 2.32 072 0 71 

45450 120400 49976 58424 

20 32 29.52 5.85 21 84 

11 .39 18.96 4.44 12.55 

20.99 32.86 8.30 23 14 

0.27 0.35 0.04 0 30 

24705 36320 6824 26476 

16.47 23 81 35 07 2649 

10290 21500 6357 I 1940 

576 1054 326 693 

004 0.09 0.03 0 05 

30 39 48 85 10.66 JJ 71 

1487 25 10 507 16 19 

0.63 0 99 0 35 0 44 

0 46 0 75 0 25 0 45 

99,42 169 20 52.3 1 100.62 

0.43 0 87 0.26 0.34 

21.4 1 3 1 88 6 30 23 OS 

67 80 107 85 20 55 76 90 

I ) This table presents chemical analysis results from soil samples collected across SEDA 

2) For stati stical calculations. all detects (no qualifier or J qualifier) were taken at fu ll va lue. 
and all non•detects (U or UJ qualifier) were taken at half value 

plpitlprojectslsenecalbackgndlspss\Bktable.xlsComplete-table 

SEAO-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ ID: MW64A-1 MW64A-1 

QC CODE: SA SA 

STUDY 10: ESI ESI 

TOP: 0 2 

BOTTOM: 0 .2 4 

MATRIX: SOIL SOIL 

SAMPLE DATE : 4/2/1994 4/2/1994 

SAMP 10: MW64A-1 -1 MW64A-1-2 

COMPOUND VALUE Q VALUE Q 

Median - -
13500 16 100 19800 

2.85 0 23 J 0.2 UJ -
4 60 7 I 8.2 

73 20 83 7 91 2 

064 0.68 J 0 74 J 

0.23 0 II J 0.02 U - ·-· 
3 1800 72 10 4300 

19 80 23 25 -
10.60 11 8 11 .3 

19 70 25.5 2 1 

0 29 066 U 0.56 U 

25 100 28500 28000 

11.35 21 6 13.6 

79 10 5480 50 10 

523 558 604 

0 03 0 05 J 0 03 J 

28.25 32 2 28.6 

1350 2590 J 2260 J 

0 18 0.96 I 7 

0 39 0 12 U 0 14 U 

80 60 27 S U 31 8 U 

0 18 0.42 J 0.32 U 

21.00 27 6 32.2 

65 00 104 87 I 

Page 6 of 11 

MW64A-1 MW64B-1 MW64B-1 

SA SA SA 

ESI ESI ESI 

4 0 4 

6 0.2 6 

SOIL SOIL SOIL 

4/2/1994 5/13/1994 5/13/1994 

MW64A-1-3 MW64B-1-1 MW64B-1-2 

VALUE Q VALUE Q VALUE Q 

... - -
12600 13400 8870 -

0.2 UJ 0 3 J 0 15 UJ - ---· - --
5 5.5 4.3 - -

62.3 75.5 70 8 

0 53 J 0.56 J 0 43 J 

0 12 J 0.63 J 0.64 J 
~ - - -

72400 5530 70000 - - -·-- - -- - ~ -
19 17.5 14 I -- -

9 I J 7 2 J 10 - - -
237 18 9 20.2 -- - - - -- --
0.55 U 0.6 u 05 U -- -

22600 20900 18400 - -
15.4 21 4 88 

14800 3720 18900 

402 207 434 

0 02 J 0 05 J 0 02 J -· ··-
26 7 19 8 28.2 --f-· ---- - -
2700 J 1700 1630 - - - -
0.34 U 0 99 J 026 U - -
0 14 U 0 16 UJ 0 II UJ - - -
92 I J 35 9 U 96 8 J 

0.32 U 04 1 J 0 24 U -
22.8 23 .~ 14.8 -
64.9 72.2 59 

6/15/2000 



Table 1-2 

Statistical Comparison or Site Background Concentrations 

of Metals (mg/kg) in Soils at SEDA 

Units arc mg/kg 

Total Samples. 57 

Minimum 
Compound Soils 

Aluminum 5560 

Ant imony 008 

Arsenic 2.30 

Barium 33 90 

Bery ll ium 0 34 

Cadmium 0 0 1 

Calcium 1370 

Chromium 10 30 

Cobalt 5 50 

Copper 9 70 

Cyanide 0.22 

I ron 8770 

Lead 5.40 

Magnesium 2830 

Manganese 207 

Mercury 0 0 1 

Nickel 12 30 

Potassium 628 

Selenium 005 

Si lver 00 1 

Sodium 12 55 

Thallium 007 

Vanadium 12 00 

Zinc 34.70 

Notes 

T\ 1aximum 

Soils 

21000 

6.80 

2 1 50 

15900 

I 40 

2 90 

293000 

32 70 

29 10 

62 80 

0.4 1 

38600 

26600 

29 100 

2380 

0 13 

62 30 

3 160 

I 70 

0.87 

269 00 

1.20 

32 .70 

126 00 

95th Upper 

Average 95 th Standard Confidence 
Soi ls Percentile Deviation Limit 

I 3J4 I 19480 4166 14422 

3 56 5.97 2. I 8 3.3 1 

5 08 8.23 2 69 5.92 

78 43 117 60 26.46 85 30 

0 67 I 10 0 24 0.73 

0 97 2 32 072 0 71 

45450 120400 49976 58424 

20.32 29 52 5.85 21 84 

11 39 18.96 4.44 12.55 

20 99 32.86 8 30 23. 14 

0 27 0.35 004 0 30 

24705 36320 6824 26476 

16 47 23 8 1 35 07 26.49 

10290 21500 6357 I 1940 

576 1054 326 693 

004 0 09 0.03 0.05 

30 39 48 85 10.66 33 71 

1487 2510 507 16 19 

0 63 0.99 0 35 0.44 

0.46 0 75 0.25 0 45 

9942 169.20 52 3 I 100.62 

0 43 0 87 0 26 0.34 

21 41 3 I 88 6 30 2J 05 

67 80 107 85 20.55 76 90 

I) This table presents chemical analysis results from soil samples collected across SEDA 

2) For statistical calcu lations. all detects (no qualifier or J qualifier) were taken at full value. 

and all non-detects (U or UJ quali fi er) were taken at half value 

plpit\projects\seneca\backgnd\spss\Bktable .xlsComplele-table 

SEAD-4 Remedia l Investigation 

Seneca Army Depot Acti vity 

LOC_I D : 

QC CODE: 

STUDY ID: 

TOP: 

BOTTOM : 

MATRIX: 

MW64B-1 

SA 

ESI 

SOIL 

6 

8 

SAMPLE DATE: 5/13/1994 

SAMP ID: MW64B-1 -3 

COMPOUND VALUE Q 

I 
Median 

13500 7620 

2.85 0 15 UJ 

4 60 5 5 

73 .20 76 7 

064 0 37 J 

0.23 0.54 J 

31800 75900 

19 80 I 3 5 

10.60 7.4 J 

19 70 17 6 

0.29 0 48 U 

25 100 17100 

11.35 8.3 

79 10 2 1500 

523 389 

0.03 00 1 U 

28 25 22 6 

1350 1650 

0. 18 0.57 J 

0.39 0 11 UJ 

80 60 79 6 J 

0 18 0 24 U 

21 00 14 2 

65 00 45.6 

Page 7 of 11 

MW64B-1 

SA 

ESI 

6 

8 

SOIL 

t 3-May-94 

MW64B-1-04 

VALUE Q 

7620 
-

0.15 UJ 

5.5 ·-
76 7 

0.37 J 

0.54 J 

75900 

13 5 

7 4 J 

17 6 

0.48 U 

17100 

8 3 

21500 

389 

0.0 1 U 

22 6 

1650 

0 57 J 

0. 11 UJ -
79 6 J 

0 24 U 

14 2 

45 600 

MW67-2 

SA 

ESI 

0 

0.2 

SOIL 

3/30/1994 

MW67-2-1 

VALUE a 

-
16700 

0 27 J -
4.4 -
114 

0.67 J 

0.2 J - -
3580 -
19.5 

7.5 J - -- ·-
16.5 --
0.64 U -

20500 

17 5 - -

-
438 -· -· 

004 

18 7 -
1780 J 

0 81 

0 11 U -
25 I U 

0 48 J 
-· 

28 2 

64 8 

MW67-2 

SA 

ESI 

2 

4 

SOIL 

3/30/1994 

MW67-2-2 

VALUE a 

·- -
14900 

·-
0.22 J - --·-

4.5 -
105 

06 1 J 

0. 11 J 

79000 - - -
22.5 

10.4 J --
20 3 - -
0.5 u 

24400 ·-
93 --

·- --
528 - -

0.01 J --
32.3 -

3 160 J --
036 U -
0 15 U 

112 J -
0 34 U 

24 8 - .. 
62 

MW67-2 

SA 

ESI 

4 

5 

SOIL 

3/30/1994 

MW67-2-3 

VALUE Q 

-- -- -
9460 

0.2 UJ -·•--
4 2 

80 8 

0 4 J 

0.12 J 

77800 -
14.8 -· -
9 7 J - -

20 5 -
0 54 U -

18700 

8 5 

4 I I 

0 02 J 

25 9 

1970 J -· 
0 34 U 

0 14 U 

107 J 

0 32 U 

16 5 

60 I 

-
-

6/15/2000 



Units arc mg/kg 

Total Samples 57 

!\ finimum 

Compound Soi ls 

Alum inum 5560 

A ntimony 0 08 

Arsenic 2 30 

Barium 33 90 

Beryl lium 0.34 

Cadmium 00 1 

Calcium 1370 

Chromium 10.30 

Cobalt 5.50 

Copper 9.70 

Cyanide 0 22 

Iron 8770 

Lead 5 40 

Magnesium 2830 

Manganese 207 

Mercury 00 1 

Nickel 12 30 

Potassium 628 

Seleni um 0 05 

Silver 001 

Sodium 12 55 

Thallium 0.07 

Vanad ium 12 00 

Zinc 3470 

Notes 

Maximum 
Soi ls 

21000 

6.80 

2 1 50 

159 00 

1.40 

2 90 

293000 

32 70 

29.10 

62.80 

04 1 

38600 

26600 

29100 

2380 

0 13 

62 JO 

3 160 

1.70 

0 87 

26900 

I 20 

32 70 

12600 

95 th Upper 

Average 95 th Standard Con fidence 
Soils Percentile Deviation Limit 

1334 1 19480 4166 14422 

3.56 5.97 2. 18 J.3 I 

5.08 8 23 2.69 5 92 

78.43 117.60 26 46 85 30 

0 67 1.1 0 0 24 0 73 

0.97 2.32 072 0 71 

45450 120400 49976 58424 

20 32 29.52 5 85 21.84 

11.39 18.96 4 44 12.55 

20 99 32.86 8 30 23 14 

0 27 0.35 0 04 0.30 

24705 36320 6824 26476 

16.47 23 .81 35.07 26 49 

10290 21500 635 7 11 940 

576 1054 326 693 

0 04 0.09 0 OJ 0 05 

JO 39 48.85 10 66 337 1 

1487 25 10 507 16 19 

0.63 0.99 0 35 0.44 

0.46 0.75 0 25 0 45 

99 42 169.20 52 J I 100 62 

0.43 0.87 0 26 0.34 

2 1.4 1 3 1.88 6.30 23.05 

67 80 107.85 20.55 76 90 

l ) Thi s table presents chemical analysis resu lts from soil samples collected across SEDA 

2) For statisti cal ca lculations. all detects (no qualifier or J qualifi er) were taken at full va lue, 

and all non-dclccts (U or UJ qua lifier) were taken al half value 

p\pil\projectslsenecalbackgndlspss\Bktable.xlsComplete-table 

Table 1-2 

Stalistica l Comparison of Sile Background Concentrations 

of Metals (mg/kg) in Soi ls at SEDA 

SEAD-4 Remedial Investigation 

Seneca Army Depot Acti vity 

LOC_ ID: MW?0-1 MW?0-1 

QC CODE : SA SA 

STUDY ID· ESI ESI 

TOP: 0 2 

BOTTOM: 0 .2 4 

MATRIX: SOIL SOIL 

SAMPLE DATE: 5/11/1994 5/11/1994 

SAMP ID: MW?0-1-1 MW?0-1-2 

COMPOUND VALUE Q VALUE Q 

' 
I 

Median 

13500 12200 9480 

2.85 0 23 UJ 0 21 UJ 

4 60 54 4 1 

73 .20 67 5 56 6 

064 0 44 J 0 4 1 J 

0 23 0.57 J 0.43 J 

J 1800 3600 51600 -
19 80 13 7 14 7 

10 60 5 5 J 7.1 J 

19 70 12 4 19.7 

0 29 

25 100 17700 16000 

11 35 20 7 9 1 

79 10 2830 13600 

523 233 470 

003 0 I J 0 03 J 

28 25 12 J 17 6 

1350 982 J 1590 

0.18 I J 0.64 J 

0.39 

8060 36.4 U 126 J 

0 18 

21 00 23 .J 17.2 

65 .00 55 4 42 .4 

Page 8 of 11 

--

MW?0-1 

SA 

ESI 

4 

6 

SOIL 

5/11 /1994 

MW?0-1-3 

VALUE Q 

·- -
I IOOO 

0 19 UJ 

5 7 

79.9 

0 54 J 

0 8 J 

48600 

17 8 

21 

33 .5 

26400 

13 6 

7980 

1040 

0 02 J 

52 4 

1350 

0 32 U 

165 J 

17.6 

116 

-

-

SB11-3 SB11 -3 

SA SA 

ESI ESI 

0 2 

2 4 

SOIL SOIL 

11 /2/1993 11 /2/1993 

SB1 1-3-1 S811 -3-2 

VALUE Q VALUE Q 

----· -· ---· 
17600 6330 -

10.8 UJ 8 UJ - -
5.6 0 -· -- --
11 3 57 4 

0 85 J 0.34 J --
0.67 U 0 5 U - - -
4950 9 1300 --- -

24 111 - --
II .J 6.5 J --- - . -

20 12.2 - - -
0.57 U 0 47 U 

t--

27200 13200 -
27.9 11.4 

4 160 12900 

674 356 --
0.05 J 004 U 

28 3 16 7 - --
2110 111 0 -
0.24 J 0.13 UJ - -

1.4 UJ I UJ -
66 3 J 136 J 

0 19 U 1.5 u -
31.8 13 3 - -
83 .2 0 

SB11-3 

SA 

ESI 

10 

12 

SOIL 

11/3/1993 

SB11-3-6 

VALUE Q 

- - - -
10900 

7 6 UJ 

0 - -
62 7 

0 47 J 

0 48 U --
48600 - ·-

18.6 

10.1 -
2 1. 7 

0.53 U 

28300 

10 I 

10100 

434 

0 03 U -
29 5 - -
1230 

0.21 UJ 

097 UJ 

146 J 

0 23 U 

17 

0 

6/15/2000 



Units arc mg/kg 

Total Samples 57 

r.. linimum 
Compound Soi ls 

Aluminum 5560 

Antimony 0 08 

Arsenic 2.30 

Barium 33 90 

Beryllium 0 34 

Cadmium 0.01 

Calcium 1370 

Chromium 10 30 

Cobalt 5 50 

Copper 9,70 

Cyanide 0 22 

Iron 8770 

Lead 5.40 

Magnesi um 2830 

Manganese 207 

Mercury 0.01 

Nickel 12.30 

Potassium 628 

Selenium 0 05 

Si lver 0 01 

Sodium 12 55 

Thallium 0 07 

Vanadium 12 00 

Zinc 3470 

Notes 

Maximum 
Soi ls 

21000 

6 80 

21 .50 

159 00 

I 40 

2.90 

293000 

32.70 

29. 10 

62 80 

0.4 1 

38600 

266.00 

29 100 

2380 

0. 13 

62 30 

3160 

I 70 

0 87 

269 00 

I 20 

32 70 

126 00 

95th Upper 

Average 95 th Standard Confidence 
Soils Percentile Deviation Limit 

1334 1 19480 4166 14422 

3.56 5.97 2. I 8 3.3 1 

5.08 8.23 2 69 5.92 

78.43 117.60 26 46 85.30 

0.67 1. 10 0 24 0.73 

0 97 2 32 072 0 71 

45450 120400 49976 58424 

20 32 29 52 5.85 21 84 

t 1.39 18.96 4.44 12 55 

20 99 32 86 8 30 23 14 

0 27 0.35 0 04 0 30 

24705 36320 6824 26476 

16.47 23 8 1 35 07 26.49 

10290 21500 6357 I 1940 

576 1054 326 693 

0.04 0 09 003 O 05 

30.39 48 85 10.66 33 .71 

1487 2510 507 16 19 

0.63 099 0 35 044 

0 46 0 75 0 25 0.45 

99 42 169 20 52 3 I 100.62 

0.43 0 87 0 26 0 34 

2 t 4 1 3 I 88 6 30 23 05 

67 80 107.85 20.55 76 90 

I) This tab le presents chemical analysis resu lts from soil samples co llected across SEDA 
2) For statistical calcu lations, all detects (no qua li fier or J qualifier) were taken at fu ll va lue, 

and all non-dclecls (U or UJ qualifier) were taken at half value 

plpitlprojectslseneca\backgndlspss\Bktable.xlsComplete-table 

Table 1-2 

Statistical Comparison of Site Background Concentrations 
of Metals (mg/kg) in Soi ls at SEDA 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: SB13-1 

QC CODE : SA 

STUDY ID: ESI 

TOP: 0 

BOTTOM 2 

MATRIX: SOIL 

SAMPLE DATE. 12/8/1993 

SAMP ID: SB13-' -1 

COMPOUND VALUE Q 
I 

Median 

13500 18300 

2 85 5. 1 J 

4 60 7 

73 20 106 

0 64 092J 

0 23 0 45 U 

31800 3570 

19.80 29 4 

10 60 12 

19.70 II 6 

0.29 061 U 

25 100 32500 

11.35 15 

79 10 5890 

523 45 I 

0,03 0.03 J 

28.25 34 9 

1350 2190 

0 18 0.26 J 

0 39 09 U 

80 60 80 6 J 

0 I 8 0 43 J 

21 00 32 7 

65 00 81 9 

Page 9 of 11 

SB13-1 

SA 

ESI 

SOIL 

6 

8 

SB13-1-2 

VALUE Q 

8250 

3.7 UJ 

62 

88 I 

0 42 J 

0 36 U 

87700 

I 3.3 

7,2 J 

18 4 

0.5 U 

17400 

~ 
20800 

5 I 7 

0 07 J 

24 

1390 

0 56 J 

0 71 U 

155 J 

0 43 J 

13 3 

56 2 

. 

SB13-1 

SA 

ESI 

6 

8 

SOIL 

12/8/1993 

SB13-1-3 

VALUE Q 

I I 700 

2.8 UJ -
5.7 

33 9 

0 54 J 

0.27 U 

50300 

.. 

-- . 

MW13-6 

SA 

ES! 

0 

2 

SOIL 

15-Dec-93 

SB13-6-1 

VALUE Q 

-
16000 

3.2 UJ 

4.6 

103 

0 92 

0.3t U -- . 
51 40 - ·- - --

19 6 21 5 -- - -
I I. I 10 6 -- -- - .. 
17 6 16 - --· 
0.53 U 0.6 U -

24700 25300 -
0 13.8 

-- - -
12600 3750 -

404 934 
·- -

0.02 U 0 03 J 

33 I 22 7 -
1270 1330 -
0 5 I J I 2 

0 54 u 062 U -- -
134 J 61 9 J -

0.64 J 0.18 U - -
16 3 29 9 - - -
45 8 62 5 

MW13-6 

SA 

ESI 

4 

6 

SOIL 

15-Dec-93 

SB1 3-6-3 

VALUE Q 

13500 

2.5 UJ -- ·-
2.7 

60.4 

0.71 

0.25 U . -
31800 ·- -

23 5 

- _12. 
27 4 

0 53 U 

26900 

It 6 

6640 

508 

00 1 U 

4 1 9 

1120 

0 II J 

049 U 

11 6 J 

0 14 U 

18 5 

64 .7 

-
. 

MW13-6 

SA 

ESI 

. 

6 

8 

SOIL 

15-Dec-93 

SB13-6-4 

VALUE Q 

10200 

29 UJ 

2 3 

56 8 

0 58 J 

o~u 
45200 --

I 7 8 

II 3 

14 5 

0.51 U 

20700 

11 .7 -
5220 

556 

00 1 U 

33 

toOO 

0 24 J 

056 U 

141 J 

O 23 IU 

1381 
39 3 

- -

-

6/15/2000 



Table 1-2 
Stati stical Comparison of Site Background Concentrations 

of Metals (mg/kg) in Soi ls at SEDA 

Un it s arc mg/kg 

Total Samples 57 

r-.,tinimum 

Compound Soils 

Aluminum 5560 

Antimony 0.08 

A rsenic 2 30 

Barium 33 90 

Beryllium 0 34 

Cadmium 0 0 1 

Calcium I 370 

Chromium 10 30 

Cobalt 5.50 

Copper 9 70 

Cyanide 0.22 

Iron 8770 

Lead 5 40 

Magnesium 2830 

Manganese 207 

Mercury 001 

Nickel 12 30 

Potassium 628 

Selenium 005 

Silver 0 01 

Sodium 12 55 

Thallium 0 07 

Vanadium 12 00 

Zinc 3470 

Notes 

Maximum 

Soi ls 

21000 

6.80 

21 50 

159 00 

1.40 

2.90 

293000 

32.70 

29 10 

62.80 

0.41 

38600 

266 00 

29 100 

2380 

0 13 

62.30 

3160 

I 70 

0 87 

269 00 

I 20 

32 70 

126.00 

95th Upper 

Average 95 th Standard Confi dence 
Soi ls Percentile Deviation Limit 

13341 19480 4 166 14422 

3.56 5.97 2. 18 3.3 1 

5 08 8.23 2.69 5 92 

78 43 11 7 60 2646 85.30 

0.67 1. 10 0.24 0 73 

0 97 2 32 072 0.71 

45450 120400 49976 58424 

20.32 29 52 5.85 21 84 

11.39 18.96 4.44 12 55 

20 99 32 86 8.30 23 14 

0 27 0.35 0.04 0 30 

24705 36320 6824 26476 

16 47 23 .81 35 .07 26.49 

10290 21500 6357 I 1940 

576 1054 326 693 

0.04 0 09 0.03 0.05 

30 39 48.85 1066 33.71 

148 7 25 10 507 16 19 

0.63 0 99 0 35 0 44 

0 46 0.75 0.25 0.45 

99,42 169.20 52.31 100.62 

0.43 0 87 0 26 0 34 

21.4 1 31.88 6.30 23.05 

67.80 107.85 20 55 76 90 

I) This tab le presents chemical analysis results from soil samples collected across SEDA 
2) For stati sti cal calculat ions. all detects (no quali fier or J qualifier) were taken at full va lue. 

and all non-de1ects (U or UJ qualifier) were taken at half value. 

plpitlprojectslsenecalbackgndl spssl Bktable .xlsComplete-table 

SEAD-4 Remedia l Investigation 

Seneca Army Depot Activity 

LOC_ID: SB17-1 

QC CODE: SA 

STUDY ID: ESI 

TOP: 0 

BOTTOM: 2 

MATRIX: SOIL 

SAMPLE DATE: 12/1/1993 

SAMP ID: SB17-1-1 

COMPOUND VALUE Q 

rvtedian -- - -
13500 13700 

2.85 11 .7 UJ -
4 60 4.3 - -

73 .20 107 

0 64 07 ) 

0 23 0.73 U 

31800 2870 

19.80 17.6 

1060 99J - -
19 70 464 

0 29 0 NA 

25 100 25 100 

I I.JS 266 -
79 10 3330 

523 547 

0.03 0 05 J 

28.25 19.1 

1350 628 J -
0 18 0 25 UJ 

0 39 1.5 u 
80 60 46 2 J 

0 18 0.28 UJ 

2 1 00 23 I 

65 00 93 4 
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SB17-1 

SA 

ESI 

2 

4 

SOIL 

12/1/1993 

SB17-1-2 

VALUE Q 

18100 

11.8 UJ 

52 

114 

09J 

0.74 U 

20900 

25 I 

13 .3 

26 9 

0 NA 

29900 

11 4 J 

8490 

487 

0 06 J 

42 

1560 

0 24 UJ 

I 5 U 

74 6 J 

0 26 UJ 

27 

80 2 

SB17-1 

SA 

ESI 

4 

6 

SOIL 

12/1/1993 

SB17-1-3 

VALUE Q 

- ---
8700 - -· -- -

9 UJ -
34 -

59 4 

0.42 J 

0.56 U --
72800 -- - --

13.9 -- - -
8.8 - -
20 --- -
0 NA ---- ··-- -

18800 - ·-
7 5 J 

18 100 

39 1 -
0.03 UJ 

25 .2 - -
1090 ·-
0 14 UJ -

I.I U -- ---
137 J - -

0. 15 UJ 

13.9 -
57.1 

SB26-1 

SA 

ESI 

0 

2 

SOIL 

11 /17/1993 

SB26-1-1 

VALUE Q 

-· ---- --· 
5560 -

7.3 UJ 

3.2 -- - -
73 .2 

0.35 J 

046 U 
·--

293000 --
10.3 - -·-·- -
5.9 J -
9.7 - -· -

0.48 u_ 
8770 

6.33 

29100 

309 

0 02 u_ -
31 6 R 

1710 -
0 13 UJ 

0.92 UJ 

192 J 

0.73 U 

12 7 

283 R 

SB26-1 

SA 

ESI 

SOIL 

11 /17/1993 

SB26-1 -2 

VALUE Q 

- - -
9040 

6.7 UJ - - - -
5 3 

43 7 

0.4 1 J 

042 u 
47300 

15.7 - - -
95 

14 3 -
0.57 U --

19100 

85 -
9160 -

55 1 

002 U 

23 9 - -
90 1 - -

0 26 J -
0 85 UJ 

108 J 

0 17 U 

14.4 

906 

6/15/2000 



Table 1-2 

Statistical Comparison of Site Background Concen trations 

of Metals (mg/kg) in Soi ls at SEDA 

Units arc mg/kg 

Total Samples 57 

f\,finimum 

Compound Soils 

Aluminum 5560 

Antimony 008 

Arsenic 2 30 

Barium 33 .90 

Beryll ium 0 34 

Cadmium 0.01 

Calcium 1370 

Chromium 10.30 

Cobalt 5 50 

Copper 9 70 

Cyanide 0 22 

Iron 8770 

Lead 5 40 

Magnesium 2830 

Manganese 207 

Mercury 0.01 

Nickel 12.30 

Potassium 628 

Selenium 005 

Silver 0 01 

Sodium 12 55 

Thallium 007 

Vanadium 12 00 

Zinc 34 70 

Notes 

Maximum 
Soils 

21000 

6.80 

21 50 

159 00 

I 40 

2.90 

293000 

32.70 

29. 10 

62 80 

0.41 

38600 

266.00 

29100 

2380 

0 13 

62.30 

3160 

I 70 

0 87 

269.00 

I 20 

32 70 

126.00 

95th Upper 

Average 95 th Standard Confidence 
Soils Percentile Deviation Limit 

13341 19480 4 166 14422 

3.56 5.97 2. 18 J 3 I 

5.08 8 23 2.69 5 92 

78 43 117 60 26 46 85 30 

0.67 I 10 0 24 0 73 

0 97 2.32 072 0 71 

45450 120400 49976 58424 

20.32 29 52 5 85 21 84 

11 39 18.96 4 44 12 55 

20.99 32.86 8 30 23 14 

0.27 0.35 0.04 0 30 

24705 36320 6824 26476 

16.47 23 .81 35.07 26.49 

10290 2 1500 6357 11 940 

576 1054 326 693 

0 04 0 09 0.03 005 

30.39 48.85 10.66 33 71 

1487 2510 507 1619 

0.63 0 99 0 35 044 

046 0 75 0 25 045 

9942 169 20 52 3 I 100 62 

043 0 87 0 26 0 34 

2 1 41 31 88 6.30 23 05 

67 80 107 85 20 55 76 90 

I) This 1ablc presents chemical analysis results from soi l samples collected across SEDA 

2) For statistical calculations, all detects (no qualifier or J qualifier) were tnken at fu ll va lue. 

and all non-detects (U or UJ qualifier) were taken at half val ue 

plpitlprojectslsenecalbackgndlspss\Bktable.xlsComplete-table 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: SB4-1 

QC CODE: SA 

STUDY ID: ESI 

TOP: 0 

BOTTOM. 2 

MATRIX : SOIL 

SAMPLE DATE: 12/6/1993 

SAMP ID: SB4-1-1 

COMPOUND VALUE Q 

Median 

13500 14800 

2 85 4 8 UJ 

4 60 62 

73 .20 72 

0.64 0 73 J 

0 23 047 U 

31800 4280 

19.80 23 2 

10 60 11 3 

19.70 14 I 

0.29 0.52 U 

25 100 27500 

11 .35 0 J -
79 10 4270 

523 6 15 J 

0.03 0.05 J 

28.25 27 8 

1350 1250 

0. 18 0.4 J 

0 39 093 U 

80.60 43 8 U 

0 18 023 U 

21.00 28 6 

65.00 79.6 
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SB4-1 

DU 

ESI 

0 

2 

SOIL 

12/6/1993 

SB4-1-10 

VALUE Q 

21000 

3.8 UJ 

4.2 

97 7 

0.64 J 

0 37 U 

2460 -
27 9 

5 9 J -
15 I 

0 53 U 

19500 -
9 8 J 

4460 

0 J 

004 J 

25 I 

2490 

0 23 J 

0 74 U 
-

39.2 J 

0 23 U 

31 

72. 1 

SB4-1 SB4-1 

SA SA 

ESI ESI 

4 8 

6 10 

SOIL SOIL 

12/6/1993 12/6/1993 

SB4-1-2 SB4-1-3 

VALUE Q VALUE Q 

-- -
15300 19200 . -

5 UJ 2.8 UJ -
39 21 5 - -

40 4 J 81 2 

0.74 J I -
0 49 u 0.27 U --

30900 14400 -- -- - -
27.6 32.7 -- -
16.5 29.1 - --
62 8 216 -- - -
0.53 U 0.47 U -

34300 37900 ----
7 5 J 9.1 J 

7130 8040 - -
0 _o --- - -

004 J 0 04 J - - - --
47 6 62.3 

TP57-11 

SA 

ESI 

3 

3 

SOIL 

11/8/1993 

TP57-11 

VALUE Q 

- -
14600 

11 3 UJ --
59 -
120 -

0 81 J 
-

0.71 U - --
22300 --

20 I -
8 8 J -

21 7 -
0.54 U -

24900 

11 3 

5360 

329 

004 J 

25 7 --- -- - -
1300 2030 1430 - -- - -- -
009 U 0.14 U 046 J - - - - - -- . 
098 U 0 64 J I 4 UJ - -
105 J 9 1.6 J 93 J -

0 16 U 024 U 0 17 U -
22 2 29 3 27 8 

102 115 57 9 

6/15/2000 
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The Moscow shale (a member of the Hamilton group) is soft, gray, and fissile . This shale is 

extensively jointed and weathered at the contact with the overlying till. Joint spacings are from I 

inch to 4 feet based upon surface exposures. Three prominent joint directions are evident in the 

shale (N 600 E, N 30° W, and N 20° E) with the joint dips being primarily vertical (Mozo la, 1951 ). 

Merrin (1992) also cites three prominent vertical joint directions of northeast, north-northwest, and 

east-northeast in outcrops of the Genesse Formation 15 miles southeast of SEDA near Ithaca, New 

York. Cores performed in the upper 5 to 8 feet of the bedrock at SEDA revealed low Rock Quality 

Designations (RQDs), i.e. , less than 5 percent with almost 100 percent recovery suggesting a high 

degree of weathering in this upper zone (Parsons ES, 1994b; Metcalf & Eddy, 1989). The shale is 

significantly less fractured below this depth. 

1.4.3 Regional Hvdrogeologic Setting 

Regionally, four distinct hydrologic units have been identified within Seneca County (Mozola, 

1951 ). These include two distinct shale formations , a series of limestone units, and unconsolidated 

beds of Pleistocene glacial drift. Overal I, the groundwater in the county is very hard, and therefore, 

the quality is minimally acceptable for use as potable water. Approximately 95 percent of the wells 

in the county are used for domestic or farm supply and the average daily withdrawal is 

approximately 500 gallons, or 0.35 gallons per minute (gpm) . About five percent of the wells in the 

county are used for commercial , industrial , or municipal purposes. Seneca Falls and Waterloo, the 

two largest communities in the county, are in the hydrogeologic region which is most favorable for 

the development of a groundwater supp ly. However, because the hardness of the groundwater is 

objectionable to the industrial and commercial establishments operating within the villages, both 

villages utilize surface water (Cayuga Lake and Seneca River, respective ly) as their municipal 

supp lies. The vi llages of Ovid and Interlaken, both of which are without substantial industrial 

establishments, utilize groundwater as their public water supplies. Ovid obtains its supply from two 

shal low gravel-packed wel ls, and Interlaken is served by a developed seepage-spring area. 

Regionally, the water table aquifer of the unconsolidated surficial glacial deposits of the region 

would be expected to flow in a direction consistent with the dropping ground surface elevations. 

Geologic cross-sections from Seneca Lake and Cayuga Lake have been constructed by the State of 

New York, (Mozo la, 1951 ). This cross-section information, along with groundwater flow 

directions established at numerous sites on SEDA and stream drainage patterns in the area, suggests 

that a groundwater divide exists approximately half way between the two finger lakes; the divide is 
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believed to run approximately parallel to Route 96 near the eastern boundary of SEDA. Further 

evidence for the divide is provided in Parsons ES ( 1995). SEDA is located on the western slope of 

this divide and, therefore, regional groundwater flow on the depot is expected to be west toward 

Seneca Lake. 

A substantial amount of information concernmg the hydrogeology in the area has also been 

compiled by Mozola (1951 ). This report has been reviewed in order to better understand the 

hydrogeology of the area surrounding SEDA. The report indicates that within a four (4) mile radius 

of SEDA there are a number of wells from which geologic and hydrogeologic information is 

available. This information includes: I) the depth ; 2) the yield; and 3) the geological strata through 

which the wells were drilled. Although the information was compiled in the 1950s, these data are 

useful in providing an understanding and characterization of the aquifers present within the area 

surrounding SEDA. 

A review of this information suggests that three geologic units have been used to produce water 

for both domestic and agricultural purposes. These units, in stratigraphic order from the ground 

surface, include: I) an unconfined overburden aquifer consisting of Pleistocene deposits of till 

and weathered shale, 2) a confined bedrock aquifer consisting of competent shale, and 3) a deep 

confined aquifer within beds of limestone underly ing the competent shale. As of 1957, six wells 

tapped the overburden aquifer, twenty-five wells utilized water from the competent shale aquifer, 

and one used the deep limestone as a source of water. 

For the s ix wells that utilized groundwater extracted from the overburden, the average y ield was 

approximately 7.5 gpm . The average depth of these wells was thirty-six feet. The geologic 

material which comprises this aquifer is generally Plesitocene till , with the exception of one well 

located northeast of the site. This well penetrates a localized outwash sand and gravel deposit. 

The yields from the five wells in the overburden range from 4 to 15 gpm. The one well located 

in the outwash sand and gravel deposit, drilled to 60 feet, yields only 5 gpm. A 20-foot hand dug 

well, located to the southeast of the outwash well , yields IO gpm. 

The geo logic information reviewed indicates that the upper portions of the shale formation 

would be expected to yield small, yet adequate, supplies of water for domestic use. For mid

Devonian shales such as those of the Hamilton Group, the average y ie lds (which are less than 15 
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gpm) are consistent with what would be expected for shales (LaSala, 1968). Accordingly, the 

majority of the wells in the area tap the competent shale aquifer. 

The limestone aquifer is between I 00 and 700 feet deep . The deeper portions of this bedrock 

(i.e. at depths greater than 235 feet) have provided yields up to 150 gpm . Although the 

occurrence of water derived from limestone is considered to be unusual for this area and is more 

commonplace to the north , these high well yields may be attributable to the effects of solutioning 

on the Onondaga limestone, which is at the base of the Hamilton Group. Solution effects on 

limestones (and shales that contain gypsum) in the Erie-Niagara have been reported by LaSala 

( 1968). Based on wel I yie ld data, the degree of so lution ing is affected by the type and thickness 

of the overlying material (Mozo la, 1951 ). The limestone aquifer is considered to comprise a 

separate source of water for the area compared to water derived from the upper aquifers . Despite 

the high yields , however, very few wells in the region adjacent to SEDA utilize the limestone as 

a source of water, which may be due to the drilling depths required to intercept this water. 

The geologic study of the area by Mozo la (195 I) determined three reasons for the lack of 

hydrologic interconnection between the groundwater near the surface and the deeper aquifers. First, 

the shales in this region are relatively impermeable, i.e ., absorbing, transmitting, and yielding water 

very slowly. Joints and other openings in the shales are generally very narrow or are filled with 

fine silt and clay. This impermeability tends to inhibit downward seepage of water from the 

surficial deposits . Second, the slope of the bedrock and the land surfaces toward the Finger Lakes 

favors rapid drainage of surface water. Third, the overlying glacial drift (i.e. , till) is considered too 

thin to hold large quantities of water for gradual recharge of the bedrock. 

1.4.4 Hydrogeology at SEDA 

Phys ical characterization studies at 27 sites at SEDA provide some important information on the 

behavior of the till/weathered shale and competent shale aquifers. The areas addressed below 

include groundwater flow directions, hydraulic conductivity results, groundwater velocities, and a 

general conceptual model for groundwater flow at SEDA. 

Groundwater flow directions at SEDA are generally to the west based on water table maps prepared 

for 27 sites on the Depot. However, there are occasions where local topography and/or water 

bodies cause groundwater to flow in other directions. Water table maps from several of these 27 
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sites provide additional evidence for a groundwater divide near and approximately parallel to Route 

96 near Romulus, New York (i.e., on the eastern flank of SEDA) (Parsons ES, 1995a and 1996). 

East of the divide groundwater flows into Cayuga Lake and west of the divide it flows into Seneca 

Lake. 

Hydraulic conductivity data are available from numerous sites at SEDA. Genera lly, the hydraulic 

conductivity values for the till/weathered shale aquifer range between I o-4 cm/sec and I o-3 cm/sec. 

The typical range for tills described by Freeze and Cherry ( 1979) is between I o-4 cm/sec and I o-10 

cm/sec. Hydraulic conductivities for the competent shale general ly range from I 0-4 cm/sec to I o-6 

cm/sec, based on data obtained from the Ash Landfill. The average hydraulic conductivities for 

approximately 0- to 20- foot and 20- to 40- foot zones in the competent shale were 7. Ix I o-5 cm/sec 

and I .4x I o-5 cm/sec, respectively, based hydraulic conductivity testing performed on a total of I 0 

wells installed in bedrock (Parsons ES, 1994b ). 

Three years of historical water table data collected at the Ash Landfi ll site provide information for a 

conceptual model of the overall behavior of the till/weathered shale aquifer at SEDA (Parsons ES, 

1994b). For the relatively thin till/weathered shale aquifer, historical data sampled as part of the 

Ash Landfill RI indicates fluctuations in the water table of as great as 8.7 feet occur in the 

monitoring wells . It is noteworthy that at certain times of the year, the saturated interval becomes 

quite thin (approximately I to 3 feet th ick) and even dries up at some locations. Based on these 

historical data, these wells exhibit rhythmic, seasonal water table and saturated thickness 

fluctuations (Parsons E_S, 1995). The saturated interval is at its thinnest (generally between I and 3 

feet thick) in the month of September and its thickest (generally betvveen 6 and 8.5 feet thick) 

between the months of December and March . 

Mozo la ( 1951) states that groundwater in Seneca County is derived a lmost entirely from 

precipitation within the County. To investigate historical precipitation events and the likely 

relationship between fluctuations in the water table and these precipitation events, monthly 

precipitation data for the years 1990 through most of 1993 were obtained from the Aurora Research 

Farm located approximately IO miles east of the site. Although no definitive trend is depicted by 

the data, they generally show higher amounts of precipitation in the spring (March and April) and 

fal l (September) and relatively lower amounts in the summer (with the exception of the month of 

July 1992) and winter (January and February). These data alone do not explain the observed water 

table fluctuations. 
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The rhythmic behavior of the aquifer is not solely controlled by precipitation events, rather it is 

more likely affected by a combination of precipitation amounts and evapotranspiration rates . This 

later phenomenon is affected by temperature, exposure to the intensity of the sun, ve locity of the 

wind, and the amount of vegetation. Horizontal flow is not believed to play a major role in 

discharging water from the till/weathered shale unit, which has a relatively low hydraulic 

conductivity. Based on results from vertical connection tests conducted at the Ash Landfill and 

SEAD-25 and 26, low degrees of downward movement may be possible from the till/weathered 

shale aqu ifer to the competent shale aquifer. However, no strong downward vertica l gradients are 

believed to occur on-site. Therefore, downward flow is also believed to be minimal compared to 

evaporative losses . 

Therefore, based on the hydrographs for the wells at the Ash Landfill, a conceptual model for the 

till/weathered shale flow system is that the high water table in the late fall and winter is sustained 

through the spring by generally high precipitation amounts, snow melting events (predominantly in 

March and April) and low evapotranspiration rates . Decreasing precipitation accompanied by an 

increase in evapotranspiration (due to an increase in temperature and more vegetation uptake) in the 

summer results in little recharge to the aquifer and thus a fa ll in the water table. In the summer, 

evapotranspiration at the surface causes water to move up from the water table to the surface by 

capillary action, a phenomenon noted by deMarsily (1986). In the fall (September and October) 

there is generally an increase in precipitation and a decrease in evapotranspiration, which accounts 

for the increasing water table elevations that are sustained through the winter months and into the 

spri ng. Supporting evidence for the concept of evapotranspiration losses from groundwater and 

water table fluctuations is provided in Parsons ES ( 1995 and 1996). 

The nature of fractures observed in the competent shale at the Ash Landfill suggests that 

groundwater flow in the shale aquifer may approach equivalent porous media (EPM) flow 

conditions (Parsons ES, 1996). Additionally, Merrin ( 1992) suggests that groundwater flow 

through fractured siltstones approximately 15 miles south of SEDA near Ithaca, NY might 

approximate EPM conditions. 
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1.4.5 Regional Topography 

SEDA lies on the western side of a series of north-to south-trending rock terraces that separate 

Cayuga Lake on the east and Seneca Lake on the west. The rock terraces range in elevation from 

490 feet above MSL in northern Seneca County to as much as 1,600 feet above MSL at the 

southern end of the lakes. Elevations on SEDA range from 450 feet above MSL on the western 

boundary to 760 feet above MSL in the southeast corner. The Depot's land surface generally slopes 

downward to the west and upward to the north. 

1.4.6 Regional Climate 

Table 1-3 summarizes climatological data for the SEDA area. The nearest source of climatological 

data is the Aurora Research Farm in Aurora, New York, which is approximately ten miles east of 

SEDA on the east side of Cayuga Lake. This research Farm is administered by the Northeast 

Regional Climate Center located at Cornell University in Ithaca, New York. Only precipitation and 

temperature measurements are available from this location . The other data reported in Table 1-3 

were taken either from isopleth drawings from a climatic atlas, or from data collected at Syracuse, 

New York, which is 40 miles northeast of SEDA. Meteorological data collected at Seneca Army 

Depot Activity and Ithaca, NY were used to prepare the wind roses presented in Figure 1-9. A cool 

climate exists at SEDA with temperatures ranging from an average of 23°F in January to 690F in 

July. Marked temperature differences are found between daytime highs and nighttime lows during 

the summer and portions of spring and autumn. Precipitation is unusually well-distributed 

throughout the year, averaging approximately 3 inches per month . This precipitation is derived 

principally from cyclonic storms that pass from the interior of the country through the St. Lawrence 

Valley. Lakes Seneca, Cayuga, and Ontario provide a significant amount of the winter precipitation 

and moderate the local climate. The annual average snowfall is approximately 100 inches . Wind 

velocities are moderate, but during the winter months, there are numerous days with sufficient 

winds to cause blowing and drifting snow. The most frequently occurring wind directions are due 

south . 

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York for the period 

( 1957-1991) were obtained from the Northeast Regional Climate Center at Cornell University. The 

average monthly precipitation during this 35-year period of record is summarized in Figure 1-10. 

The max imum 24-hour precipitation measured at this station during this period was 3 .9 inches on 
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Month I 
Maximum 

January 30.9 
February 32.4 
March 40.6 
A pril 54.9 
May 66.1 
June 76 .1 
Ju ly 80.7 
Aogust 78.8 
September 72.1 
October 61.2 
November 47. 1 
December 35.1 

Annual 56.3 

Period 

Morning _(Win~) 
Morni!!g (Sp! i!!_g) 
Mor_ning (Summer) 
Morning (~ utumn) 
Morning (Annual) 
Afternoon (Winter) 
Afternoon (Spi:!!!g) 
Afternoon (S um~~ 
Afternoon (Autumn) 
Afternoon (Annual) 

Notes; 

Table 1-3 

Climatolog ical Data for Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Temperature ( 1 ),°F Mean Precip- Mean Relative Percent __ _ Mean Number ofD31ys (4) _ 
Minimum 

14.0 
14.1 
23.4 
34.7 
42 .9 
53 . 1 
57.2 
55 .2 
49.1 
39.5 
31.4 
20.4 

3 6.3 

Mixing 

Heigh!_{2), 11] 
900 
700 
500 
600 
650 
900 
1600 
1800 
1300 
1400 

Mean 
22.5 
23 .3 
32.0 
44.8 
54.5 
64.6 
69.0 
67.0 
60.7 
50.3 
39.3 
27.8 
46.3 

Wind 

Spee_d (2), mis 
8 
6 
5 
s 
6 
8 
8 
7 
7 
7 

itation ( 1 ), in. 
1.88 
2.16 
2.45 
2.86 
3. 17 
3.70 
3.46 
3.18 
2.95 
2.80 
3.15 
2.57 

34.33 

Hum idity(%) Sunshine Clear Pa~y QQU9_L_ - - -- -
70 35 3 7 
70 so 3 6 
70 50 4 7 - - - -
70 50 6 7 
70 50 6 10 
70 60 8 10 -
70 60 8 13 
70 60 8 II 
70 60 7 11 - . -
70 50 7 
70 30 2 
70 30 2 
70 50 64 

Mean Annual Pan Evaporation (3), inches : 35 
Mean Annual Lake Evaporation (3), inches : 28 

8 
6 
5 

101 

C loudy __ 
21 
19 
20 
17 
15 
12 
10 
12 
12 
16 
22 
24 

200 

Number of episodes lasting more than 2 days (2), (No. of episode-days) : 
Mixing Height < 500 m, wind speed < 2 mis : 0 (0) 
Mixing Height < 1000 m, wind speed < 2 mis: 0 (0) 

Number of episodes lasting more than 5 days (2), (No. of episode-days) : 
Mixing Height < 500 m, wind speed < 4 mis: 0 (0) 

I) Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Ithaca Cornell University, NY. 
2) Mixing Heights, Wind Speeds, and Potential fo r Urban Ai r Pollution throughout the Contiguous United States. George C. Holzworth, Jan . 1972. 
3) Climate Atlas of the United States. U.S. Department of Commerce, 1983 . 
4) Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Syracuse, NY. 
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September 26, 1975. Values of 35 inches mean annual pan evaporation and 28 inches for annual 

lake evaporation were already reported in Table 1-3. An independent value of 27 inches for mean 

annual evaporation from open water surfaces was estimated from an isoplethed figure in "Water 

Atlas of the United States" (Water Information Center, 1973). 

In general , climatological conditions that tend to promote good dispersions are high ambient 

temperatures, high wind speeds, low precipitation amounts, and a preponderance of clear skies. As 

Table 1-3 shows, temperatures tend to be highest from June through September. Precipitation and 

relative humidity tend to be rather high throughout the year. The months with the maximum 

, amount of sunshine are June through September. Mixing heights tend to be lowest in the summer 

and during the morning hours. Wind speeds also tend to be lower during the morning, which 

suggests that dispersion will often be reduced at those times, particularly during the summer. 

However, no episode-days are expected to occur with low mixing heights (less than 500 m) and 

light wind speeds (less than or equal to 2 mis). Information on the frequency of inversion episodes 

for a number of National Weather Service stations is summarized in "Mixing Heights, Wind 

Speeds, and Potential for Urban Air Pollution Throughout the Contiguous United States" (George 

C. Holzworth, US EPA, 1972). The closest stations at which inversion information is available are 

Albany, New York and Buffalo, New York. The Buffalo station is nearer to SEDA but almost 

certainly exhibits influences from Lake Erie. These influences would not be expected to be as 

noticeable at SEDA. SEDA is located in the Genesee-Finger Lakes Air Quality Control Region 

(AQCR). The AQCR is designated as "non-attainment" for ozone and "attainment" or 

"unclassified" for all other criteria pollutants. Data for existing air quality in the immediate area 

surrounding the SEAD, however, cannot be obtained since the nearest state air quality stations are 

40 to 50 miles away from the depot (Rochester of Monroe County or Syracuse of Onondaga 

County). A review of the data for Rochester, which is in the same AQCR as SEDA, indicates that 

all monitored pollutants (sulfur dioxide, particulates, carbon monoxide, lead, ozone) are below state 

and federal limits, with the exception of ozone. In 1987, the maximum ozone concentration 

observed in Rochester was 0.127 ppm. However, this value may not be representative of the SEDA 

area which is in a more rural area. 
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1.4.7 Regional/Local Land Use 

Historically, Varick and Romulus Townships within Seneca County developed as agricultural 

centers supporting a rural population, however, there was a significant increase in the populations 

of these two centers in 1941 when SEDA was opened. 

Land use in the region surrounding SEDA is largely agricultural, with some forestry and public 

land uses (i.e. , school, recreation, and state parks) (Figure 1-11). Agricultural land uses are 

categorized as inactive or active use. Inactive agricultural land consists of land committed to 

eventual forest regeneration, land waiting to be developed, or land presently under construction. 

Active agricultural land surrounding SEDA consists largely of cropland and cropland pasture. The 

USGS quadrangle maps for the Towns of Ovid and Dresden, New York (1970), New York State 

Department of Transportation (DOT) quadrangles for Romulus, New York ( 1978) and Geneva 

South, New York (1978) do not indicate land designated for dairy production in the vicinity of 

SEDA. Forested land adjacent to SEDA is primarily under regeneration although there are sporadic 

occurrences of mature forest. Public and semi-public land use surrounding and within the vicinity 

of SEDA includes Sampson State Park, Willard Psychiatric Center, and Central School (at the 

Town of Romulus, New York). Sampson State Park encompasses approximately 1,853 acres of 

land and includes a boat ramp on Seneca Lake. 

1.5 OFF-SITE WELL INVENTORY 

The section identifies private drinking water wells near SEAD-4. Knowledge of off-site wells is 

required when assessing any potential threats to drinking water supplies from releases at the site 

being investigated. Five drinking water wells were identified within a one-mile radius of SEAD-4 

(Figure 1-12). Three of the wells are located at the Seneca Anny Airfield and two wells are private 

private drinking water wells. There are no public water supply wells within a one-mile radius of 

the site. 

1.6 REPORT ORGANIZATION 

The remaining sections of this report describe the investigation programs, the results of the data 

collected during the RI and identify the magnitude and extent of impacts at the site. The first part 

of Section 2.0 (Study Area Investigation) presents the methodologies used during the field 

June 2000 

Page 1-42 

P:\PIT\Pro_j ects\SENECA \S4 RI\ TEXT\Dr.Final\S ECT I c.DOC 



.i 

Ac 

Ac 

Ac /I 
l:J 

Ac 

\graphicslsenecaUanuse .cdr(cvm) 

Ac 

Rr 

V 

c9 
Ac Ac Ac 

Ac 

•SCHOOL 

Ac 

SENECA ARMY DEPOT 

Fe 

OR 

SAMPSON STATE PARK 
OR 

OR 

Ac 

Fe 

SENECA LAKE 

Ac 0 

Ac 
[? 

SEAD-4 • 

OR 

/lJ 

Ac t l 
' 

Ac 

~ JN 
~ 

/lJ 

STATE 
HOSPITAL 

Ac 

◄ 

LEGEND 

Active 

Ac Cropland/cropland pasture 
Ap Permanent pasture 

Inactive 

Ai Agriculture inactive 

Forestland 

Fe Brush cover up to fully stocked 
poles less than 30 feet 

Fn Forest over 30 feet 

Water 

Wn Natural, any size 
We Artificial , one acre 

Wetlands 
Wb Bogs, shrub wetlands 
Ww Wooded wetlands 

Public 

P All Categories 

Residential 
Rr Rural hamlet 

Shoreline 
Rk Shoreline developed 

Outdoor Recreation 
OR All categories 

Transportation 
Ta Airport 

Source: New York Land Use and 
Natural Resource Inventory 

~PAR!SDN!S 

PAR!SDN!S l!NDINl!l!RIND !SCll!NCI!, INC. 

SENECA ARMY DEPOT ACTIVITY 
RI/FS 

SEAD-4 

OEP't. OWG NO. 

ENVIRONMENTAL ENGINEERING 734539-01001 

SCALE 

FIGURE 1-11 
REGIONAL/LOCAL 
LAND USE MAP 

1· • 2000' JI/NE 1999 



LEGEND 

11 = DWELLING WITH DRINKING WATER WELL 

SOURCE: COMPOSITE OF FOUR U.S.G.S 7.5 MINUTE 
QUADRANGLES-DRESDEN, ROMULUS, GENEVA SOUTH 
AND OVID, NY - WELL LOCATIONS PROVIDED BY SEDA 

R:'iGR APHICS\SENECA\WEU.OC COR ANO Wf.l_'i l61 7 \l)K 

!._- I · , 

'-~ 
.. H ' . I -, . . , I 

- -~ t"' .• , ' 

> '-- .... -- ·· 

::u 

SENECA ARMY DEPOT ACTMTY 
REMEDIAL INVESTIGATION 

PT, 

AL 

SEAD-4 
Dwg, No. 

IMVIRONMK!ff.lL ENGIMDRDIG '7lM639--01001 

FIGURE 1-12 
DISTRIBUTION OF KNOWN 

PRNATE WELLS NEAR SEDA 

IUD 1111111 
V 

IQ 



SENECA SEAD-4 DRAFT FINAL RI RE PORT 

investigations. This is followed by a discussion of the technical approach of the R1 and the 

rationale for choosing the locations investigated during the field program . This section relates the 

investigation programs (i .e. , geophysical , surface water and sediment, soils, groundwater, and 

ecological) to the important site features and characteristics, and sources of contamination. Section 

3.0 discusses the results of the investigation programs, specifically, surface features, ecology, 

surface water hydrology and sediments, geology and hydrogeology. The nature and extent of 

contamination on and off-site is discussed in Section 4.0. Section 5.0 (Contaminant Fate and 

Transport) provides a discussion of the mechanisms involved in the weathering and transport of 

constituents found at the site. Section 6 (Baseline Risk Assessment) evaluates the risk to human 

health and the environment. Appendices contain the supporting data for this report. 
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2.0 STUDY AREA INVESTIGATION 

2.1 INTRODUCTION 

A conceptual understanding of the site conditions at SEAD-4 was developed as part of this 

CERCLA investigation. This investigation combined the present data with additional hydrologic, 

geologic, ecological, and chemical information that was obtained from the previously completed 

ESI to provide a comprehensive CERCLA Remedial Investigation report. 

This CERCLA investigation was conducted in two phases. The first phase of the investigation was 

the ESI, which began in the fall of 1993. A detailed description of the tasks associated with each 

phase of this program is presented in the Workplan for CERCLA Expanded Site Investigation 

(ESI) of Ten Solid Waste Management Units (Parsons ES, January 1993), hereafter referred to as 

the Ten SWMU ESI Workplan . The Expanded Site Inspection of Seven High Priority SWMUs 

Report (Parsons ES, 1995), which included SEAD-4, was prepared after the completion of the ESI 

fieldwork and provided the basis for the work required to complete the remedial investigation. 

The second phase of the CERCLA investigation was the RI , which began with the field program in 

the fall of 1998. The description of the tasks involved with each phase of this program were 

presented in two documents . The first document was the Generic Installation Remedial 

Investigation/Feasibility Study (RI/FS) Workplan (Parsons ES, 1995b ), hereafter referred to as the 

Generic RI/FS Workplan . The second document was the SEAD-4 Project Scoping Plan for 

Performing a CERCLA Rl/FS (Parsons ES, 1996). The following sections describe, in detail , the 

ESI and RI work completed by Parsons ES to further characterize the environmental setting and 

chemical impacts at the site. 

The Ten SWMU ESI workplan was approved by the U.S . Environmental Protection Agency 

(EPA), Region II , and NYSDEC, prior to initiation of fieldwork in November 1993 . The Generic 

RI/FS workplan was approved by the EPA Region II and NYSDEC in September 1995. 

Subsequent to this approval , revisions were made to the Generic RI/FS workplan in May 1996 in 

response to further comments made by the EPA. The SEAD-4 Project Scoping Plan was finalized 

in October 1996. Together, the workplans described the following field tasks : 

• Surveying (ESI and RI), 

• Geophysical Investigation (ESI and RI), 
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• Soil Sampling (ESI and RI), 

• Groundwater Investigation (ESI and RI), 

• Surface Water/Sediment Investigations (ESI and RI), and 

• Building Investigation (RI). 

The general methods used for the ESI and RI as well as information specific to the field 

investigations at SEAD-4 are presented in the following sections. 

2.2 SITE SURVEY PROGRAM 

Two site survey programs were conducted at SEAD-4, one for the ESI field program and one for 

the RI field program. 

The initial site survey program, which was conducted for the ESI, consisted of field reconnaissance, 

ground control, aerial photogrammetry, and a field survey of the location, identification, and 

elevation of monitoring wells, soil borings, geophysical lines, and any other sampling points 

associated with the ESI field program. A reconnaissance of the sites was performed to locate 

general site features and confirm the presence of significant features (i.e. , buildings, utilities access 

to roads, sample locations, etc.) identified in the Ten SWMU ESI Workplan . All sample locations 

were identified and marked during this initial survey. SEDA was photographed from the air on 

December 14, 1993 for the purpose of constructing a photogrammetric site plan with 2-foot contour 

intervals. This photogrammetric map was used as the basis for individual site base maps. Ground 

control was performed during the period from November of 1993 through February of 1994. 

For the RI field program, the site survey consisted of field reconnaissance and a field survey. 

Again, the site reconnaissance was performed to locate general site features and confirm the 

presence of significant features identified in the SEAD-4 Project Scoping Plan. All sample 

locations were identified and marked with stakes and flagging during this initial survey. 

Consideration was also given to the accessibility of the site with regard to drilling rigs and heavy 

machinery. 

Monitoring wells were located and surveyed upon completion of the ESI field program and the RI 

field program. All sample locations and monitoring well locations were surveyed after the surface 

completion and installation of the locking cap guard pipe. At each monitoring well location, three 

elevations were measured: the top of the outer protective casing at the point opposite the lock or 
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bolt on the guard pipe, the top of the inner PVC riser pipe, and at the finished concrete pad adjacent 

to the outer we! I casing. All of the surveyed locations were referenced to the New York State Plane 

Coordinate System . 

The site surveys for the ESI and RI at SEAD-4 were combined to form the basis for complete 

survey for the RI , and they provide accurate site base maps that were used for the following 

purposes : 

I . Locating the environmental sampling points associated with the RI field program; 

2. Providing accurate and current information regarding the topography and site conditions; 

3. Estimating the volume of impacted soils and sediments which may require a remedial 

action ; 

4 . Mapping the direction of groundwater flow and computing the velocity of groundwater; 

and 

5. Mapping the extent of any impacted groundwater above estab li shed ARAR limits. 

The location, identification, coordinates, and elevations of all control points and all of the 

environmental sampling points were plotted on the site base maps to show their location with 

respect to surface features within the project area. The SEAD-4 site plan is presented in Figure 

1-3. 

2.3 GEOPHYSICAL INVESTIGATION 

A geophysical investigation was carried out for both the ES! and the RI. The geophysical 

investigation for the ES! was tailored to track groundwater flow so that the direction of possible 

contaminant flow could be followed and to determine the location of a suspected leach field . For 

the RI , the investigation was geared toward verifying whether or not specific pits or concrete tanks 

existed in certain areas of the site. 

ESI Program 

As part of the ESI geophysical investigation, four 115-foot se1s1111c refraction profiles were 

performed along two lines laid out perpendicular to each other. Data from the surveys were used to 

determine the direction of groundwater flow, then, when necessary, the location of the monitoring 
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wells was adjusted to locate a well upgradient and a well downgradient of the possibly 

contaminated area. 

The exact location of the suspected leach field , west of the Munitions Washout Facility, was 

unknown. To determine the location of the Ieachfield, ground penetrating radar (GPR) and 

electromagnetic (EM-31) surveys were performed. GPR was the primary geophysical method with 

the EM-31 providing backup geophysical data. The objective of these surveys was to delineate the 

suspected leach field and subsurface pipes and structures that may have serviced the suspected 

leach field (Figure 2-1). A grid of GPR and EM-31 data was collected over the area of the 

suspected leachfield location. The GPR data was collected continuously along the lines spaced at 

I 0-foot intervals and along selected cross-lines (Figure 2-1) . Electromagnetic measurements ·were 

made on the same lines and cross-lines with measurements taken at 5-foot intervals. 

Approximately 5,000 linear feet of GPR profiles were acquired and approximately 4, I 00 linear feet 

of EM data was collected in the area. 

In addition, GPR and EM-31 profiles were performed in the area between the pond and the former 

Munitions Washout Facility to identify the location of the former 6" clay pipe through which 

wastewater was discharged. Six profiles, spaced at I 00-foot intervals, were surveyed to locate the 

former ditch. These profiles were approximately 300 feet in length . 

RI Program 

As part of the geophysical investigation for the RI , EM-3 I and GPR surveys were performed 

around the north, south, and east sides of Building 2076 to determine the existence of an 

underground concrete tank or pit used for laundry wash water that was suspected to be 

contaminated with explosives. The EM-31 survey was performed on two I 0- by I 0-foot grids. The 

survey lines were delineated using a hand held compass. Any anomalies found with the EM-31 

were followed up with GPR. NAEVA Geophysics, Inc. conducted the survey on January 5, 1999. 

Their report is presented in Appendix A of this report. 

Contour maps were generated of the in-phase and quadrature components of the electromagnetic 

field . The in-phase data showed no anomalous features in the subsurface; however, the quadrature 

map showed a north-south trending conductivity anomaly south of the building. 
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As part of the RI field program, bi-directional GPR profiles were collected over the EM-3 I 

quadrature anomaly south of Building 2076. Three profiles crossed the anomaly transverse to its 

long axis, and one profile followed the long axis over the center of the anomaly. All four profiles 

showed a large, hyperbolic reflector in each record. The GPR data suggests that there is a large 

object in the subsurface south of Building 2076. 

2.3.1 Seismic Refraction Methodology 

Seismic refraction surveys were performed at SEAD-4 to determine the direction of groundwater 

flow by measuring either the depth to the water table or the depth to bedrock. These data, along 

with topographic information, were used to more accurately locate the up- and downgradient 

monitoring wells . 

Four 115-foot seismic refraction transects were laid out at SEAD-4. They were approximately 

equidistant from the center of SEAD-4 and each other with each transect pointing toward the center 

of the site. The shot point locations were located along each profile and were used to define each 

individual seismic spread. The seismic data were collected using an industry standard 12- or 24-

channel seismograph. When the geophones were placed on asphalt or concrete, small metal base 

plates replaced the metal spike on each geophone. The geophones placed on asphalt or concrete 

were weighted down using small 2 to 3 pound sand bags to improve overall coupling with the 

ground and to help minimize background noise levels. Geophone spacings were held at 5- foot 

intervals throughout the survey. 

Once the seismograph setup was complete and data collection was ready to commence, the 

background noise level at each geophone location was monitored. The background noise was 

displayed on the seismograph CRT as a series of moving bars, the amplitude of which is 

proportional to the background noise level. This review provided information on ambient noise 

levels, while also highlighting malfunctioning geophones. Geophones that displayed a high level of 

noise were moved or had their placement adjusted. 

An impact or dropped weight was used as the seismic energy source. Due to the shallow nature of 

the water table (i.e. , generally less than l O feet in depth) a low energy source was sufficient to 

accurately image the water table surface. Three shots were fired for each geophysical spread 

located at the spread ends and spread center. A paper copy of each seismic record was made in the 

field. Each record was reviewed for quality to insure that adequate signal to noise levels were 
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present for the shot. Upon initial acceptance, a preliminary velocity analysis was performed in the 

field to define the subsurface structure along each spread. This preliminary review focused on 

determining if the water table surface had been properly resolved. Upon final acceptance of each 

shot, the seismic record was annotated to identify the transect number, the spread number, the shot 

point number, and the shot point location. After each record was reviewed, accepted, and 

annotated, the data collection procedure was repeated for the remainder of the shot points for each 

spread. 

Subsequent to the se1sm1c data collection, a survey was performed to provide X,Y,Z station 

information for the seismic shot point locations to ± 1.0 feet horizontally and ± 0.1 feet vertically. 

These data were used during seismic data reduction and seismic modeling. 

The seismic refraction method relies upon the analysis of the arrival times of the first seismic 

energy at each geophone location to provide details about the subsurface geology. The time when 

the seismic energy arrives at each geophone location is referred to as the first break. Each seismic 

record was reviewed, both using the seismograph CRT and the paper records, to determine the first 

breaks at each geophone. This analysis was preliminarily performed in the field with the data 

checked after the completion of the field program. These first break data values were tabulated and 

used to create time-distance plots as described below. 

For each seismic spread, a graph was made of the first break determinations for all of the spread 

shot points. These graphs display, in an X-Y plot, the first breaks (time) versus the geophone 

locations (distance). These time-distance plots form the basis of the geophysical interpretation. 

The time-distance plots were individually analyzed to assign each first break arrival to an assumed 

layer within the subsurface. It is estimated that up to four distinct seismic layers exist at the site. 

These include the unsaturated and saturated surficial deposits, the weathered bedrock, and the 

competent bedrock. In general , these various layers can be grouped into broad ranges of seismic 

velocities . As an example, unsaturated deposits will generally have a seismic velocity of less than 

2,500 feet per second. By comparison, the saturated deposits should have seismic velocities in the 

range of 4,500 to 5,500 feet per second. The time-distance plots were interpreted to yield the 

velocity distribution within the subsurface. Each first break arrival was assigned to one of the 

above mentioned layers. This velocity analysis and layer assignment formed the basis for the data 

files to be used during the seismic modeling. 
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Once the first break analysis and layer assignments were complete, input seismic data files were 

created for use in the seismic modeling software. The input files included all of the information 

pertaining to the spread geometry, shot point locations and depths, first break arrivals, and layer 

assignments. The elevation data was also inputted into the computer files. The computer program, 

SIPT (Scott, 1977) was used to model the seismic data. SIPT is an interactive computer program 

developed by the United States Geological Survey for the inverse modeling of seismic refraction 

data. This program uses input seismic refraction data to create two-dimensional cross-sectional 

models of velocity layering within the subsurface. The program uses the delay-time method to 

produce a first approximation of the subsurface velocity layering. This approximation is then 

refined through the use of iterative ray tracing and model adjustment to minimize the differences 

between field-measured first arrival times and the forward modeled raypath times. The program 

also provides various levels of velocity analyses that will be reviewed to provide diagnostic 

information on the model solutions. 

The results of the computer modeling were reviewed with the known geology of the site. The 

subsurface velocity layering was attributed to known or expected geologic units. A detailed 

analysis was made of the velocity distribution of the upper, unsaturated materials to ensure that, 

near surface low velocity materials are not adversely affecting the data quality and interpretation. 

The velocity distribution within the bedrock was also reviewed to provide information on the 

presence and degree of weathering and to identify any lithologic or fracture related changes within 

the bedrock. 

Based upon the seismic refraction data and the logs from the various monitoring wells, two seismic 

cross-sections were generated. These cross-sections show the land surface elevation and the 

elevation of the water table and bedrock surfaces. The locations of bedrock piezometers, along 

with the stratigraphic information derived from them, are shown on these cross-sections. 

2.3.2 EM-31 Methodology 

An EM-31 survey was conducted during both the ESI and the RI field programs at SEAD-4. The 

survey performed for the ESI generated information about locations of subsurface pipes, pits, metal 

objects, and former ditches. The EM-31 survey was performed for the RI to determine the 

existence of an underground concrete tank which was thought to be near Building 2076. 
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This EM-31 survey produced electromagnetic data that was collected _using grid-based surveys. In 

general , the grid-based surveys used 10- foot by I 0- foot grid spacing. The individual EM-31 

survey lines and station locations were established by using both hip chains and hand held 

compasses. 

A data logger was used to record the individual electromagnetic readings . Both the in-phase and 

quadrature components of the electromagnetic field were measured and recorded. These data were 

in turn stored on a computer and printed out at the end of each field day. A calibration area, free of 

cultural interference, was established. The EM-31 response was measured at this area at the start of 

each day. This check was made to insure that no significant meter drift occurred during each 

survey. 

Upon completion of each electromagnetic survey, the data was presented in both profile and 

contour form . Both the in-phase and quadrature components were plotted. This multiple 

presentation format aids in the interpretation of the data. All of these presentation aids were 

interpreted to identify the locations of buried metallic objects, disposal pits, waste boundaries, and 

areas of elevated subsurface soil apparent conductivities. These data were compared to the results 

of the GPR surveys to provide as complete and accurate interpretation of the subsurface conditions 

as po~sible. 

The EM-31 instrument was calibrated by the manufacturer. This calibration can be rechecked in 

the field but this requires that access to highly resistive rock outcrops is available. A secondary 

field calibration was performed on a daily basis to insure repeatability of measurements and to 

check against daily meter drift. This field calibration is the only performance evaluation that is 

performed on these instruments. The EM-31 data was collected to evaluate only relative variations 

in subsurface conductivities. The absolute terrain conductivity was required since the SEAD-4 

objectives were to identify relative variations in subsurface conditions associated with waste 

boundaries, buried metallic objects, etc. 

2.3.3 GPR Methodology 

GPR surveys were performed during both the ESI and Rl field programs. As part of the ESI, a 

GPR survey of selected areas within SEAD-4 was conducted to locate buried structures including 

buried or filled-in pits, trenches, and disposal areas, to identify the original ground surface beneath 
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the berms, and to obtain more information about anomalies detected during the EM-31 surveys. 

For the RI , a GPR survey was performed to locate an underground tank near Building 2076. 

The GPR instrument was hand operated. As the equipment was pulled across the site, the reflected 

radar pulses were transmitted to the receiver unit where they were converted to analog signals. The 

analog signal was transmitted to the control unit where the signal was electronically processed and 

sent to the graphic recorder. The graphic recorder produced a continuous chart display on electro

sensitive paper. This real-time display enabled the operator to interpret the data on site. 

2.4 BUILDING INVESTIGATIONS 

Building investigations were only performed during the RI . The buildings were inspected to 

evaluate the potential for source areas of contamination . Where possible, material handling 

processes were identified and inventories were made of the equipment present in buildings. The 

potential release mechanisms of floor drains and subterranean piping structures were documented. 

Photographs of each building were taken and information pertaining to the photographs were 

documented in a photo log. 

Building samples were collected 111 order to determine the function of each building and its 

potential contamination. A total of six soil/debris samples were collected from inside the buildings; 

one from each of the six buildings (see Table 2-1 for sample material descriptions). Figures 2-2 

through 7 show the sample locations. The location of the samples was selected based on an 

evaluation of the most likely area to be impacted by activities within the building. 

All samples were analyzed for volatile organic compounds, semivolatile compounds, pesticides, 

PCBs, explosives, metal s, cyanide, and nitrates. 

June 2000 
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BUILDING SAMPLE STUDY (2) 

NUMBER NUMBER 

2084 044001 RJ 

2085 044002 RI 

2073 044003 RJ 

2078 044004 RI 

2076 044005 RI 

2079 044006 RJ 

Notes: 

TABLE 2-1 

SEAD-4 - Solid Materials Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

ROOM 

LOCATION 

Floor trench behind paint booth and drying assembly 

Each comer of building floor 

Composite of six floor drains in older part of building 

Encrusted material from all corners of the building 

Composite of sediments from along a drain in the building 

Floor trench drain right behind the boiler 

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide, and nitrates. 

(I) See figures 2-2 through 7 for sample locations. 

(2) ESI - Samples collected during Environmental Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investigation conducted in 1998. 

H:\ENG\SENECA \S4RJ\T ABLES\SOLIDMAT.XLS 

MATERIAL 

DESCRIPTION 

Dirt/paint debris 

Floor debris 

Drain debris 

Floor debris 

Sediment from drains 

Floor debris 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

2.5 SOILS INVESTIGATION 

The objectives of the soi ls investigation program were to determine the nature and extent of 

chemical impacts within and around the site, to locate areas for potential removal action, and to 

provide data on the background soil quality. 

The soils investigation program was completed in accordance with the pre-approved Ten SWMU 

ESI Workplan (Parsons Main, Inc. January, I 993), the Generic Installation RI/FS Workplan 

(Parsons ES, 1995b ), and the SEAD-4 Project Scoping Plan, (Parsons ES, 1996). Sample locations 

were placed in source areas and at upgradient locations to establish background conditions . 

Occasionally the locations of borings were adjusted slightly from those locations presented in the 

Ten SWMU ESI workplan, based on the results of the geophysical investigations, which better 

defined the groundwater flow direction . The individual boring logs are included in Appendix B. 

Empire Soils Investigation, Inc. of Groton, New York performed the drilling for the ESI and the R1 

field programs. Parsons ES provided direction and oversight at all times for this subcontractor. 

ESI Program 

On November 15, 1993 , the field sampling program of the workplan was updated because of the 

discovery of previously unknown 1959 and 1968 air photos that provided information on the layout 

of the former munitions washout facility. The information provided about SEAD-4 included: 

• The former munitions washout facility location, 

• Information regarding piping and other structures, 

• The presence and extent of 2 drainage ditches, 

• A discharge pipe leading from the pond. 

The soil investigation program for the ESI consisted of ten soi l borings, eight test pits, and seven 

surface soil samples. Nine soil borings were located in areas where re leases may have occurred and 

one background soil boring was located in an area considered free of influences of the site 

activities. The groundwater flow directions were estimated for the workplan based on topography 

and to some extent the proximity of surface water. The locations of borings, monitoring wells and 

test pits were adjusted from those locations in the workplan based on the results of the geophysical 

investigations, which better defined the groundwater flow directions and detected anomalies. The 

individual boring logs and test pit logs are included in Appendix 8. Empire Soils Investigation, 

June 2000 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

Inc. of Groton, New York performed the drilling. For the ESI field work, the samples were tested 

according to the analyses specified in Section 2.8. 

RI Program 

The purpose of the RI soil investigation program at SEAD-4 was to: 

• determine the extent of metals and semivolatile organic compound (SVOC) impacts in three 

areas of concern based on the results of the ESI , 

• determine whether the soil has been impacted in four areas newly identified as potential release 

areas for metals, SVOCs, or explosives, 

• locate areas for potential removal actions, and 

• provide a database for a feasibility study and the scope of remedial actions. 

The soil investigation for the RI consisted of soil borings and surface soil sampling. All surface 

soil and subsurface soil samples were submitted to the laboratory for chemical analysis discussed in 

Section 2.8. The boring logs are included in Appendix B. 

2.5.1 Surface Soils 

ESI Program 

Seven surface soil samples were obtained for the ESI field program (Table 2-2, which lists the ESI 

and RI samples). The locations of the surface soil samples are shown in Figure 2-8. Two 

samples (SS4- l and SS4-2) were collected from the original bed of the ditch that leads west to the 

pond. Samples SS4-3 to SS4-6 were obtained from the material that was bulldozed from the pond. 

Sample SS4-7 was obtained from the original bed of the ditch that leads north from the former 

facility . 

RI Program 

The RI surface soil investigation at SEAD-4 was conducted between November 30, 1998 and 

December 17, 1998. A total of 91 surface soil samples were collected (Table 2-2). Seventy-three 

of those samples were collected from grids designated as Areas 1, 2, and 3; 18 samples were 

collected at other locations at SEAD-4 (Figure 2-8). In Areas 1, 2, and 3, surface soil samples were 

June 2000 
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TABLE 2-2 

SEAD-4 - Surface Soil Sampling Summary 

LOCATION STUDY (2) 

ID 

SS4-I ESI 

SS4-2 ESI 

SS4-3 ESI 

SS4-4 ESI 

SS4-5 ES! 

SS4-6 ESI 

SS4-7 ESI 

SS4-8 RI 

SS4-8 * RI 

SS4-9 RI 

SS4- I 0 RI 

SS4- I I RI 

SS4- I 2 RI 

SS4-l 3 RI 

SS4-l 3 RI 

SS4- I 4 RI 

SS4-l 5 RI 

SS4-l 6 RI 

SS4-l 7 RI 

SS4- l 8 RI 

SS4- I 9 RI 

SS4-20 RI 

Note: 

NA= Not Applicable 

* This is a duplicate sample. 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

SAMPLE DEPTH (1) 

NUMBER 

206836 0-6" 

206837 0-6" 

206838/04320 1 ** 0-6" 

206839/043181 * * 0-6" 

206840/043188 ** 0-6" 

206841 0-6" 

206842 0-6" 

043001 /043183 ** 0-2" 

043002 0-2" 

043003/043180 ** 0-2" 

043004/043197 ** 0-2" 

043005 0-2" 

043006/043190 * * 0-2" 

043007 /043200 * * 0-2" 

043185 *** 0-2" 

043008 0-2" 

043009 0-2" 

043010 0-2" 

043011 0-2" 

043012/043186 * * 0-2" 

043013 0-2" 

043014 0-2" 

** Sample also analyzed for hexavalent chromi um. 

*** Duplicate sample for hexavalent chromium only. 

AREA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I 

I 

I 

1 

I 

I 

I 

I 

1 

I 

I 

I 

I 

l 

CHROMIUM (3) 

SCREENING (Y/N) 

N 
N 
N 
N 
N 
N 
N 
y 

Y (only) 
y 

y 

y 

y 

y 

y 

y 

Y (only) 

Y (only) 

Y (only) 
y 

y 

Y (only) 

All samples were analyzed for volatile organic compounds, semi-volatile organ ic compounds, pesticides, PCBs, 

nitroaromatics, metals, cyanide, nitrates and grain size. 

( I ) Depth in inches below ground surface. 

(2) ES! - Samples col lected during Expanded Site Inspection conducted in 1993 . 

RI - Samples collected during Remedial Invest igation conducted in 1998 . 

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples 

were sent to the laboratory with a 24 hour turn around so that decisions cou ld be made for further samp ling . 
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TABLE 2-2 

SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (I) AREA CHROMIUM (3) 

ID NUMBER SCREENING (YIN) 

SS4-2 I R1 043015 0-2" I Y (only) 

SS4-22 R1 043016 0-2" I Y (only) 

SS4-23 RI 043017 0-2" I Y (only) 

SS4-24 RI 043018 0-2" 1 Y (only) 

SS4-25 RI 043019 0-2" 1 Y (only) 

SS4-26 R1 043020 0-2" I Y (only) 

SS4-27 RI 043021 0-2" I Y (only) 

SS4-28 R1 043022 0-2" I Y (on ly) 

SS4-29 R1 043023 0-2" I y 

SS4-30 RI 043024 0-2" I Y (only) 

SS4-31 RI 043025 0-2" I Y (only) 

SS4-32 RI 043026 0-2" 1 Y (only) 

SS4-3 3 RI 043027 0-2" 2 Y (only) 

SS4-34 R1 043028 0-2" 2 Y (only) 

SS4-35 RI 043029 0-2" 2 y 

SS4-36 RI 043030 0-2" 2 y 

SS4-37 RI 043031 0-2" 2 Y (only) 

SS4-38 RI 043032 0-2" 2 y 

SS4-39 R1 043033 0-2" 2 Y (only) 

SS4-40 RI 043034 0-2" 2 Y (only) 

SS4-4 I R1 043035 0-2" 2 Y (only) 

Note : 

NA= Not Applicable 

* Th is is a duplicate sample. 

* * Sample also analyzed for hexavalent chromium. 

A ll samp les were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs, 

nitroaromatics, metals, cyanide, nitrates and grain size. 

( I) Depth in inches below ground surface. 

(2) ES! - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investigation conducted in I 998. 

(3) Chromium screening was used to determine the sample points with the highest chromi um. The samples 

ll'ere sent to the laboratory w ith a 24 hour turn around so that deci sions could be made for further samp ling. 
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TABLE 2-2 

SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3) 

ID NUMBER SCREENING 

SS4-42 RI 043036/043198 * * 0-2" 2 y 

SS4-43 RI 043037 0-2" 2 y 

SS4-43 * RI 043038 0-2" 2 y 

SS4-44 RI 043039 0-2" 2 Y (only) 

SS4-45 RI 043040 0-2" 2 Y (only) 

SS4-46 RI 043041 0-2" 2 y 

SS4-47 RI 043042 0-2" 2 Y (only) 

SS4-48 RI 043043/043193 * * 0-2" 2 y 

SS4-49 RI 043044 0-2" 2 Y (only) 

SS4-50 RI 043045 0-2" 2 Y (only) 

SS4-51 RI 043046 0-2" 2 Y (only) 

SS4-52 RI 043047 0-2" 2 Y (only) 

SS4-53 RI 043048 0-2" 3 N 

SS4-54 RI 043049 0-2" 3 N 

SS4-:'i5 RI 043050 0-2" 3 N 

SS4-55 * RI 043051 0-2" 3 N 

SS4-56 RI 043052 0-2" 3 N 

SS4-57 RI 043053 0-2" 3 N 

SS4-58 RI 043054 0-2" 3 N 

SS4-59 RI 043055 0-2" 3 N 

SS4-60 RI 043056 0-2" 3 N 

Note: 

A = Not Applicable 

* T hi s is a duplicate sampl e. 

** Sample also analyzed for hexavalent chromium. 

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs, 

nitroaromatics, metals, cyanide, nitrates and grain size. 

( I) Depth in inches below ground surface. 

(2) ES! - Samples co llected during Expanded Site Inspection conducted in 1993 . 

RI - Sampl es collected during Remedial Investigation conducted in 1998. 

(3) Chromium screening was used to determine the sample points with the highest chromium. T he samples 

were sent to the laboratory w ith a 24 hour turn around so that decisions could be made fo r fu rther sampli ng . 
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LOCATION STUDY (2) 

TABLE 2-2 

SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

SAMPLE DEPTH (I) AREA CHROMIUM (3) 

ID NUMBER SCREENING (Y/N) 

SS4-6 I R1 043057 0-2" 3 N 

SS4-62 R1 043058 0-2" ,, 
N ., 

SS4-63 RI 043059 0-2" 3 N 

SS4-64 R1 043060 0-2" 3 N 

SS4-65 R1 043065 0-2" Site Wide N 

SS4-66 R1 043066 0-2" Site Wide N 

SS4-67 R1 043067 0-2" Site Wide N 

SS4-68 R1 043061 0-2" Site Wide N 

SS4-69 RI 043062 0-2" Site Wide N 

SS4-70 R1 043063 0-2" Site Wide N 

SS4-71 R1 043064 0-2" Site Wide N 

SS4-72 R1 043068 0-2" Site Wide N 

SS4-73 R1 043069 0-2" Site Wide N 

SS4-73 * R1 43070 0-2" Site Wide N 

SS4-74 R1 043071 0-2" Site Wide N 

SS4-75 RI 043072 0-2" Site Wide N 

SS4-76 R1 043073 0-2" Site Wide N 

SS4-77 RI 043074 0-2" Site Wide N 

SS4-78 RI 043075 0-2" Site Wide N 

SS4-79 RI 043076 0-2" Site Wide N 

SS4-80 R1 043077 0-2" Site Wide N 

SS4-8 I R1 043078 0-2" Site Wide N 

Note: 

NA= Not Applicable 

* This is a duplicate sample. 

** Sample also an alyzed for hexavalent chromium. 

All samples were analyzed for volatile organic compounds, semi-volatile organi c compounds, pesti cides, PCBs, 

nitroarom atics. metals, cyanide, nitrates and grain size. 

( I) Depth in inches below ground surface. 

(2) ES I - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples co llected during Remedial In vestigation conducted in 1998. 

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples 

were sent to the laboratory with a 24 hour turn around so that decisions could be made fo r further sampl ing. 
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TABLE 2-2 

SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3) 

ID NUMBER SCREENING 

SS4-82 R] 043079 0-2" Site Wide N 

SS4-83 R] 043093 0-2" I N 

SS4-83 * R] 043102 0-2" I N 

SS4-84 R] 043094 0-2" I Y (only) 

SS4-85 R] 043095 0-2" I y 

SS4-86 R] 043096 0-2" I y 

SS4-87 R] 043097 0-2" I Y (only) 

SS4-88 RI 043098 0-2" I Y (only) 

SS4-89 RI 043099 0-2" I Y (only) 

SS4-90 RI 043100/043199 ** 0-2" 2 y 

SS4-9 I R] 043101 0-2" 2 Y (only) 

SS4-93 R] 043103 0-2" I Y (only) 

SS4-94 R] 043104 ** 0-2" I y 

SS4-95 R] 043105 ** 0-2" I y 

SS4-96 R] 043106 0-2" I Y (only) .... 
SS4-97 R] 043107 0-2" I Y (only) 

SS4-98 RI 043108 0-2" I Y (only) 

SS4-99 R] 043147 0-2" I Y (on ly) 

SB4-14 RI 43109/43191 ** 0-2" Bldg 2084 N 

SB4-25 R] 43174/43196 ** 0-2" SW Pond N 

MW4-6 R] 43153/43195 ** 0-2" NW Pond N 

Note: 

NA= Not Applicable 

* This is a duplicate sample. 

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs, 

nitroaromatics, metal s, cyanide, nitrates and grain size. 

(I) Depth in inches below ground surface. 

* * Sample also analyzed for hexavalent chromium. 

(2) ESI - Samples collected during Expanded Site Inspection conducted in I 993. 

RI - Samples col lected during Remedial Investigation conducted in 1998. 

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples 

were sent to the laboratory ,vith a 24 hour turn around so that deci sions could be made for further sampling. 
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collected in grids where samples were spaced I 00-feet apart from each other. Since the soil 

samples collected in Areas I and 2 for the EST contained high levels of total chromium, surface soil 

samples collected in Areas l and 2 during the R1 were screened for chromium at the lab. The 

chromium screening analyses were considered to be Level II quality data. The chromium screening 

results were returned to the field within 24 hours of the lab receiving each sample. This chromium 

screening data was used to locate additional surface soil samples and soil borings in Areas l and 2. 

In addition, the eight surface soil samples from Area l and four surface soil samples from Area 2 

that contained the highest concentrations of total chromium underwent full Level IV analysis. 

To address the possibility of false negative chromium screening results in Areas l and 2, four of the 

"clean" (lowest or non-detectable levels of chromium) samples from the Level II analyses (two in 

Area 1 and two in Area 2) were submitted for Level IV analysis. The results of the chromium 

screening are presented in Section 4. 

A total of 39 surface soil samples were collected in and around Area I. Area l is a 400-foot by 

400-foot area to the south and southwest of the pond where sediment dredged from the pond was 

placed. Twenty-five surface soil samples (SS4-8 through SS4-32) were initially submitted for 

Level II screening. Ten of these samples, which either contained high concentrations of 

chromium or were used to check false negatives, were then submitted for Level IV analysis. 

In Area I, the chromium screening results showed high chromium levels in surface soil samples 

collected from the area around the pond where the sediment from the pond had been dumped, on 

the banks of the pond, along the outfall pipe near the pond, and in the depression/ditch. Based on 

the results of the chromium screening, 14 additional surface soil samples were collected in an area 

to the north and west of Area I and were submitted for Level II chromium screening. These 

additional soil samples were located to outline the contamination in more detail. Four of the 

surface soil samples (SS4-83 through SS4-86) were located west of the Area I grid; six surface 

soil samples (SS4-87 through SS4-89 and SS4-96 through SS4-98) were located in a grid pattern 

west of the pond; and three soil samples SS4-93 through SS4-95) were located on the northern 

edge of the pond . 

A total of 22 surface soil samples were collected from Area 2. Area 2 is a 350-foot by 300-foot 

area between former Building T30 and the western drainage ditch. Twenty surface soil samples 

(SS4-33 through SS4-52) were initially submitted for Level II screening and six of these soil 

samples were later submitted for Level IV analysis . The chromium screening results indicated 
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that only one area contained significantly higher chromium levels. The area of concern was near a 

barren spot of earth that may have been used as a dumping site. Based on the results of the 

chromium screening, two additional soil samples (SS4-90 through SS4-9 I) were collected in Area 

2 and screened. 

A total of 12 surface soil samples were collected from Area 3. Area 3 is a 200-foot by 300-foot 

area between Building 2084 and the western drainage ditch . All of the samples (SS4-53 through 

SS4-64) were submitted for Level IV analysis only. 

In addition to the surface soil samples collected in Areas I, 2, and 3, 18 surface soil samples were 

collected at other locations in SEAD-4. The location of these samples was in areas which had been 

identified as possible sources of contamination, such as around buildings, berms, or reported 

dumping sites. Four surface soil samples (SS4-68 through SS4-71) were collected around Building 

2073. Three soil samples (SS4-65 through SS4-67) were collected from the berm located northwest 

of Building 2073. Three surface soil samples (SS4-72 through SS4-74) were collected around the 

ESI sample location SS4-7, where several SVOCs were detected. Four soil samples (SS4-75 

through SS4-78) were collected from around the former building located approximately 350 feet 

east-southeast of the pond. Four soil samples (SS4-79 through SS4-82) were collected from the 

cleared area at the end of the unpaved road in the southern portion of the site. 

Methodology 

During the ESI phase of the work, surface soil samples were collected with a stainless steel trowel 

or scoop, then placed in a stainless steel bowl. Grab samples of surface so ils were obtained by 

removing representative sections of so il from Oto 2 inches below ground surface. Vegetation was 

removed prior to sample collection . Soil samples destined for VOC analysis were placed in VOA 

vials before mixing the soil. The remaining sample soil was then homogenized and placed in the 

remaining sample containers. During the RI phase of the work, volatile organic samples of surface 

soils were collected by driving split spoons in order to collect core samples from a depth of 0 to 2 

inches below ground surface. This change in the surface soil sampling procedure for the RI phase 

of the work was required due to regulatory comments provided to Parsons ES subsequent to the ESI 

phase of the work. The samples were tested according to the analyses specified in Section 2.8. 
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2.5.2 Soil Borings 

ESI Program 

During the ESI ten soil borings were advanced to evaluate the vertical extent of impacts. Boring 

SB4- l was located in an area considered free of influences of the site activities and provided data 

on the background soil quality (Figure 2-9). The remaining borings were at locations where 

releases to the environment may have occurred. Five borings were completed as monitoring wells 

(Table 2-3). The soils borings were located as follows : 

• 
• SB4-2, down gradient of the leachfield, 

• SB4-3 , SB-46, downgradient of the former Munitions Washout Building, 

• SB4-4, downgradient of the pond, 

• SB4-5, in the area of the former Munitions Washout Building, 

• SB4-7, near Building B-20, 

• SB4-8, near the former Munition Washout Building, 

• SB4-9, near Building 2084, and 

• SB4- l 0, near Building T-30. 

The three samples from each boring were submitted for chemical analyses identified in Section 2.8. 

R1 Program 

The soil boring investigation for the RI was conducted at SEAD-4 from December 14, 1998 

through December 23 , 1998. A total of 18 soil borings were performed throughout SEAD-4 (Table 

2-3). Figure 2-9 shows the locations of the soil borings. Five soil borings were located in Area I 

and one soil boring was located in Area 2. These six soil borings were located at each surface soil 

sample with the highest chromium-screen result. Additional surface samples for these borings were 

not collected. For each of the remaining 12 soil borings, three samples were collected: a surface 

soil sample (0-2"), a "mid" sample, and a "deep" sample that consisted of material on top of 

competent bedrock. For several borings, bedrock was encountered at a shallow depth, and only one 

subsurface sample was collected. All soil borings were advanced to split spoon refusal , which 

represents depth to competent bedrock . Soil boring SB4- l 4, which was located behind Building 

2084, was drilled further into bedrock, and monitoring well MW4- IO was installed. 

June 2000 

Page 2-28 

P:\PIT\Projccts\S EN EC A \S4 RI\ TEXT\Dr. Fi nal\S ECT2c. DOC 



LOCATION WELL 

TABLE 2-3 

SEAD-4 - Soil Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (1) 

SB4-1 MW4-1 ESI SB4-1.1 
ESI SB4-1 .2* 
ESI SB4-1.3 
ESI SB4-1.5* 

ESI SB4-1.10* 
ESI SB4-l.6 
ESI SB4-2. I 
ESI SB4-2.2 
ESI SB4-3.1 
ESI SB4-3.3 
ESI SB4-3.4 
ESI SB4-4. l 
ESI SB4-4.2 
ESI SB4-4.3 
ESI Sb4-4.5* 
ESI SB4-5.I 
ESI SB4-5 .2 
ESI SB4-6. 1 
ESI SB4-6.2 
ESI SB4-7.1 
ESI SB4-7.3 
ESI SB4-7.4 
ESI SB4-8.1 
ESI SB4-8.2 
ESI SB4-8 .3 

Notes: 

NA = Not Applicable 

All so il boring samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide and nitrates. 

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic 
compounds, nitrates, exp losives, metals, cyanide, pesticides and PCB's. 

@ Shelby tube : only grain size. density, pH, cation exchange capacity and total organic compounds were 

analyzed for these samples. 
* Dupl icate samples taken at the sample site. 

( I) Interval represents depth in feet below ground surface. 

(2) ES! - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples col lected during Remedial Investigat ion conducted in I 998. 
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TABLE 2-3 

SEAD-4 - Soil Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (1) 

SB4-9 NA ES! SB4-9.I 
ES! SB4-9.2 

ES! SB4-9.3 
ESI SB4-I0.I 

ES! SB4-I0.2 

ESI SB4-I0.3 
RI 043132 
RI 043133@ 
RI 043113 
RI 043114 
RI 043115 
RI 043116 

RI 043117@ 

RI 043109 

RI 043110 * 
RI 043112 

RI 043145 

RI 043146@ 
RI 043148 

RI 043122 

RI 043124 

RI 043119 

RI 043121 

RI 043080 

RI 043081 

RI 043082 

Notes: 

NA = Not Applicable 

All soi l boring samples were analyzed for vo latile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide and nitrates. 

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic 

compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's . 

@ Shelby tube: only grain size, density, pH, cation exchange capacity and total organic compounds were 

analyzed for these samples. Sample #043117 was not sampled for grain size. 
* Duplicate samples taken at the sample site. 

( 1) Interval represents depth in feet below ground surface. 

(2) ES! - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investigation conducted in 1998. 
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TABLE 2-3 

SEAD-4 - Soil Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (I) 

SB4-19 NA RI 043083 
RI 043084 
RI 043085 
RI 043135 
RI 043136 
RI 043149 
RI 043137 
RI 043138 
RI 043139 
Rl 043140 
Rl 043086 @ 
Rl 043087 
Rl 043088 
Rl 043141 
Rl 043173 * 
Rl 043142 
RI 043174 
Rl 043143 
Rl 043144 
RI 043090 
RI 043091 
RI 043092 

Notes: 

NA= Not Applicable 

All soil boring samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide and nitrates. 

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic 
compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's. 

@ Shelby tube: only grain size, density, pH, cation exchange capacity and total organic compounds were 

analyzed for these samples. 
* Duplicate samples taken at the sample site. 

(I) Interval represents depth in feet below ground surface. 

(2) ES! - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples co llected during Remedial Investigation conducted in 1998. 
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TABLE 2-3 

SEAD-4 - So il Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (1) 

SB4-27 NA RI 043125 
RI 043127 
RI 043128 
RI 043129 @ 
RI 043153 
RI 043154 
RI 043155 
RI 043157 
RI 043159 
RI 043150 
RI 043151 
RI 043152 
RI 043164 
RI 043166 
RI 043170 
RI 043171 
RI 043172 
RI 043167 
RI 043168 
RI 043169 
RI 043160 
RI 043161 * 

RI 043163 

Notes: 

NA= Not Applicable 

A ll so il boring samples were analyzed for volati le organic compounds, semi-vo lati le organic compounds, 

pesticides. PCBs, nitroaromatics, metals, cyanide and nitrates. 

All monitoring we ll s were analyzed for volati le organic compounds, semi-volati le organic 

compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's . 

@ Shelby tube: on ly grai n size, density , pH , cation exchange capacity and total organic compounds were 

ana lyzed for these samples. 

* Duplicate sampl es taken at the sample site. 

( 1) Interval represents depth in feet below ground surface. 

(2) ES! - Samples collected during Expanded Site Inspection conducted in 1993 . 

RI - Samples co llected during Remedial In vestigation conducted in 1998 . 
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Shelby tubes were collected at four soil borings, one from each soil boring. The soil from the 

Shelby tubes was analyzed for density, grain size, total organic carbon, cation exchange capacity, 

and pH. 

The soil borings which were performed during the RI are as follows: 

• SB4- I I , south of the pond in the middle of the Area 1 grid (near SS4-4 from ESI); 

• SB4- I 2, southern edge of the pond (near SS4-5 from ESI); 

• SB4-l 3, middle of the former Building T30 foundation (Area 2); 

• SB4- l 4, directly southwest of Building 2084 ( also where MW 4-10 was located); 

• SB4- l 5, south of Building 2084 in small drainage swale; 

• SB4- l 6, 17, 27 and 28, around former "decontamination" building; 

• SB4- l 8, directly northwest of Building 2076; 

• SB4- l 9, directly northeast of Building 2076, near the north ditch; 

• SB4-20, at SS4-9 in Area 1; 

• SB4-2 I, at SS4-13 in Area 1; 

• SB4-22, at SS4-89 in Area 1; 

• SB4-23, at SS4-42 in Area 2; 

• SB4-24, at SS4-8 in Area 1; 

• SB4-25, at SS4- l 0 in Area 1; 

• SB4-26, east of the railroad, south of Building 2073 (background sample). 

The soil samples from each boring were submitted for chemical analyses identified in Section 2.8. 

Methodology 

Soil borings were performed during both the ESI and the RI. Soil borings were performed using an 

Acker F-800 drilling rig for the ESI and a CME-550 drilling rig for the RI . Both rigs were 

equipped with 4.25-inch I.D. hollow stem augers. All borings were advanced to refusal on 

competent bedrock. The determination of auger "refusal" in competent shale is somewhat 

subjective as the hollow stem augers can generally penetrate through the shale at a very slow rate. 

For the purposes of these studies, auger "refusal" in "competent" shale was defined as the depth 

(after penetrating the weathered shale) when augering became significantly more difficult and 

auger advancement was slow. 
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During drilling, soil samples were collected continuously at 2-foot intervals using a decontaminated 

2 foot split spoon sampler according to the method described in ASTM D- I 586-84. This technique 

involved driving a decontaminated split spoon sampler 2 feet into undisturbed soil with a rig

mounted 140 lb hammer. Once the sample was collected, the augers were advanced to the top of 

the next sample interval. Samples were collected until spoon refusal on competent shale was 

encountered. 

Soil samples were screened for volatile organic compounds using an Organic Vapor Meter (OVM) 

580B and for radioactivity with a Victoreen Model 190 Radiation Monitor for the ESI but not the 

RI. Three of the samples from each boring were selected for chemical analysis: 1) 0 to 2 feet 

below grade; 2) immediately above the water table; and 3) midway between samples (I) and (2). 

The intermediate sample was collected at a depth where one of the following site specific items 

occurred: ( 1) a stratigraphic change such as the base of the fill , (2) evidence of perched water table, 

(3) elevated photoionization detection (PID) readings, or (4) visibly affected soil (e.g., oil stains). If 

none of these occurred, then the intermediate sample was collected at the halfway point between the 

samples collected at the surface and at the water table. If intermediate split spoon samples 

exhibited elevated PID readings, the one with the highest concentration was the one intermediate 

sample to be analyzed . 

For the ESI , additional monitoring included establishing a designated downwind monitoring station 

where monitoring for vo latile organics with an OVM and dust particulates using a MIE Model 

PDM-3 Miniature Real-Ti me Aerosol Meter (Miniram) was performed. A Miniram was also 

positioned on or near the drilling rig. The OVM was programmed to register real time and 

maximum readings of volatile organics. These meters were checked before drilling and 

approximately every 15 minutes during drilling. 

Samples to be analyzed for volatil e organic compounds were not homogenized during the sampling 

process. The remaining soil from the spoon was homogenized in a decontaminated stainless steel 

bowl with a decontaminated stainless steel utensil and placed in the appropriate sample containers. 

All soil borings were logged using the standardized boring log form . Soil samples were classified 

according to the Unified Soil Classification System (USCS). In addition , a lithologic description 

was provided according to the Burmeister system. 
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Upon completion of sampling, all borings were grouted to the surface br a monitoring well was 

installed. The soil brought to the surface by the augers was containerized in DOT-approved 55-

gallon drums, which were labeled with the date, location, and description of wastes . The drilling 

rigs, augers and split spoons were steam cleaned between borings at the decontamination pad using 

potable water from the Depot. 

2.5.3 Test Pits {Geophysical Anomaly Excavations) 

The test pit excavations were only carried out in the ESI program. The objective of the test pitting 

program was to investigate anomalies discovered during the geophysical surveys. 

Test pits were excavated up to 7 feet deep using a backhoe. Upon completion, all excavated 

material was returned to the pit and covered . Unexploded ordnance (UXO) personnel performed 

the excavation and obtained the soil samples and Parsons personnel monitored for VOCs with an 

OVM 580 and for radiation with a Dosimeter Mini Con Rad. All personnel were outfitted in Level 

B equipment to avoid possible exposure. Test pit logs are included in Appendix B. 

Eight test pits were excavated at SEAD-4 (Table 2-4). Two excavations (TP4- I and TP4-2) were 

located in the fonner munitions washout facility. Three excavations (TP4-3 to 4-5) were located 

within the suspected leach field , north of the munitions facility and three excavations (TP4-6 to 4-8) 

were located along the clay pipe running west to the pond (Figure 2-9) . Four soil samples were 

composited into one sample for each test pit. The samples from each test pit were submitted for 

chemical analyses identified in Section 2.8. 

2.6 GROUNDWATER INVESTIGATION 

A groundwater investigation was performed in both the ESI and Rl programs. The purpose of 

the groundwater monitoring program at SEAD-4 was to define the horizontal and vertical 

extent of impacted groundwater, determine the directions of groundwater flow on the site, 

determine the hydrogeologic properties of the aquifer to assess contaminant migration and 

potential remedial actions, and determine the background groundwater quality. 
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LOCATION 

ID 

TP4-1 

TP4-2 

TP4-3 

TP4-4 

TP4-5 

TP4-6 

TP4-7 

TP4-8 

a tes: 

TABLE 2-4 

SEAD-4 - Test Pit Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY (2) SAMPLING 

COMMENTS 

ESI Composite of 4 locations in pit 

ES! Composite of 4 locations in pit 

ES! Composite of 4 locations in pit 

ESI Composite of 4 locations in pit 

ES! Composite of 4 locations in pit 

ES! Composite of 4 locations in pit 

ESI Composite of 4 locations in pit 

ESI Composite of 4 locations in pit 

A ll samples were analyzed fo r the fo llowing: vo latile organics, semi- vo latil e organi cs, 

pesti c ides/PCBs, meta ls, cyanide. herb icides, ex pl osives , and nitrates. 

( I ) Depth in feet below ground surface . 

(2) ES I - Samp les co ll ected during Expanded S ite Inspec ti on conducted in 1993 . 

RI - Samples co ll ected during Remedia l In vestigat ion conducted in 1998. 
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ESI Program 

The ES! groundwater investigation program was designed to obtain background water quality data, 

to determine groundwater flow direction, and to determine if hazardous constituents are migrating 

to the groundwater from SEAD-4. When required, the locations of monitoring wells were changed 

from the locations shown in the workplan based on the depth to groundwater and bedrock data 

obtained from the geophysical surveys. 

Five monitoring wells were installed as part of ES! field program for SEAD-4 (Figure 2-9). The 

monitoring wells and their locations are listed below: 

• MW4-1 , upgradient side of the drainage ditch on the east side of the site; 

• MW4-2, downgradient of the suspected leachfield location; 

• MW4-3 , directly downgradient of the former Munitions Washout Faci lity building; 

• MW4-4, downgradient of the pond; and 

• MW4-5 , within the former munitions washout facility . 

The monitoring well installation diagrams are presented in Appendix C. 

RI Program 

A total of eight monitoring wells were installed (Figure 2-9). The goals of the groundwater 

investigation during the RI were to determine the extent of groundwater contamination, to 

characterize the aqu ifer, and to determine the direction and rate of groundwater flow. To 

accomplish this, eight monitoring wells were installed in addition to the five existing monitoring 

wells at the Munitions Washout Facility. Monitoring well installation for the RI study was 

conducted at SEAD-4 from December 17, 1998 through January 7, 1999. All of the monitoring 

wells were screened in the till/weathered shale aquifer. Monitoring well diagrams are presented in 

Appendix C. 

The pond water has been demonstrated to contain metals concentrations exceed ing the respective 

TAGM values, and the ES! monitoring wells located downgradient of the pond contained two 

metals at concentrations higher than their respective T AGM values. To further monitor the 

infiltration and percolation of the impacted surface water from the pond to the groundwater, two 

additional till/weathered shale monitoring wells (MW4-6 and MW4-8) were installed to 
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supplement the monitoring well that already exists downgradient of the pond . The monitoring 

wells were located so that radial flow away from the area of the pond could be monitored . 

Surface and subsurface samples collected during the ESI from the soil boring that was located 

immediately to the west of former Building T30 contained metals that exceed the respective TAGM 

values. To monitor the groundwater in this area, a till/weathered shale monitoring well (MW4-9) 

was installed at the location where soil boring SB4-10 was performed. 

Because Building 2084 appears to be a source of the metals and SVOC impacts identified in the 

western drainage ditch, a till/weathered shale monitoring well (MW4-10) was installed directly 

downgradient of Building 2084 . 

Building 2085 was the main receiving building for munitions that came to the site for renovation or 

washout, and Building 2078 was one of the main ammunition renovation workshops. Either of 

these buildings may be a source of metals, SVOCs or explosive compounds, and a till/weathered 

shale monitoring well (MW4-11 and MW4-12) was installed immediately downgradient of each . 

An additional background till/weathered shale monitoring well (MW4-13) was installed on the 

northeast edge of the site to supplement the existing background monitoring we ll at the eastern 

edge of the site. 

2.6.1 Monitoring Well Installation 

Proper design, construction, and installation of the monitoring wells were essential for accurate 

interpretation of the groundwater data. The installation procedures were consistent with the 

USEPA Region II CERCLA QA Manual and the NYSDEC Technical and Administrative 

Guidance Manuals (T AGMS) regarding design, installation, development and collection of 

groundwater samples. Further, the programs were in compliance with all requirements described in 

the NYSDEC, 6 NYCRR Part 360, Solid Waste Management Facilities Regulations, Section 360-

2.11 , which details groundwater monitoring well requirements. The exception to compliance was 

that monitoring wells installed during the ESI field program were constructed of factory slotted 

PVC screens. For the RI program, monitoring wells were constructed of non-solvent 

welded/bonded continuous-slot, wire-wrap screens as required in 6NYCRR Part 360. 
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The overburden monitoring wells were installed using a hollow stem auger rig equipped with 4.25-

inch hollow stem augers. The borings were advanced to auger refusal , which for the purposes of 

this investigation defined the contact between weathered shale and competent shale. During 

drilling, split-spoon samples were collected continuously until spoon refusal , using the method 

outlined in ASTM D-1580-84, to observe and characterize the soil conditions and geology at the 

well location. During the ESI, monitoring wells were constructed of 2-inch I.D. Schedule 40 

polyvinyl chloride (PVC) with a well screen slot size of 0.010 inches. During the Rl, the 

monitoring wells were constructed of 2-inch National Sanitation Foundation (NSF) or ASTM

approved schedule 40 PVC wire-wrapped screens as required by NYSDEC with threaded, flush 

joints that contain a rubber gasket. No solvents or other adhesives were used to connect the PVC 

casing. A silt sump "point" was placed at the bottom of each well. Table 2-5 presents the 

monitoring well installation details . 

All soil samples were screened for VOCs while in the split-spoon with an OVM 580B. During the 

ESI , the soil samples were also screened with a Dosimeter Min Con Rad for radioactivity. An MIE 

Model PDM-3 Miniram was also positioned on or near the drilling rig to detect dust. These meters 

were calibrated before drilling and checked approximately every 15 minutes during drilling. 

During the ESI, a downwind monitoring station was also established during well installation . Each 

well location was monitored for VOCs with an OVM 580B and for particulates using a MIE Model 

PDM-3 Miniram. The OVM 580B was programmed to provide real time and maximum readings 

of volatile organics. 

During the ESI , wells were screened from 3 feet above the water table (if space allowed) to the top 

of competent bedrock. Water table variations, site stratigraphy, and expected contaminant flow and 

behavior were also considered in determining the screen length and position. During the Rl , the 

overburden monitoring wells had a maximum screen length of IO feet and were screened across the 

water table and through the entire till/weathered shale aquifer, if possible. Several methods for 

sizing sand pack materials and well screen openings are available in the literature. The methods are 

cited in Aller et al. , ( 1989), Handbook of Suggested Practices for the Design and Installation of 

Groundwater Monitoring Wells, Environmental Monitoring Systems Laboratory Office of Research 

and Development, U.S. Environmental Protection Agency, Las Vegas, Nevada, EPA 600/4-89/034, 

and Driscoll , F.G. (1988), Groundwater and Wells. Most methods are similar in concept and do 

not differ appreciably in their results. The first step in designing the filter pack is to obtain sieve 
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TABLE 2-5 

SEAD-4 - )\1onitoring Well Construction Details 

Well Study (2) 

Number 

I MW4-I ES! 
2 MW4-2 ES! 
3 MW4-3 ESI 
4 MW4-4 EST 
5 MW4-5 ES! 
6 MW4-6 RI 

- 7 MW4-7 RI 
8 MW4-8 RI 
9 MW4-9 RI 

JO MW4-10 RI 
11 MW4-1 l RI 
12 MW4-12 RI 
13 MW4-13 RI 

Notes : 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Depth of Well Depth of Well 
Relative to Relative to 

Ground Surface Top of PVC 
(ft) (ft) 

10.5 12.97 
4.0 6.64 
9.0 I 1.46 
10.0 12.51 
6.0 8.46 
9.8 12.03 
6.0 8.65 
10.0 12.39 
6.2 8.64 
8.0 10.43 
9.0 I 1.53 
11.0 13.54 
6.7 9.02 

Well 
Screen 
Length 

(ft) 

4.0 
1.0 
4.0 
4.0 
2.0 
4.9 
2.0 
4.9 
2.0 
4.9 
4.6 
4.6 
2.0 

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs, 

nitroaromatics, metals, cyanide, nitrates. 

Al l wells were installed in Ti ll/Weathered Shale. 

All wells were constructed of2-inch PVC well casing with 0.010 inch PVC well screen. 

( I) ES! - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investigation conducted in 1998. 

H:\ENG\SENECA \S4RJ\ T ABLES\MWCD.XLS 

Screened Interval Elevation of 
Relative to Top of PVC 

Ground Surface Well (MSL) 
(ft) (ft) 

5.4-9.4 700.12 
2.2-3.2 702.44 
3.9-7.9 699.90 
4.9-8.9 680.37 
3.1-5.1 700.46 
4.5-9.4 686.12 
3.2-5.2 699.46 
4.6-9.5 684.08 
3.4-5.4 703.66 
2.6-7.5 706.72 
3.6-8.2 708.2 

5.6-10.2 710.1 I 
3.9-5.9 700.92 
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analyses on the sample of the formation intended to be monitored. The filter pack material size is 

selected on the basis of the finest formation materials present. 

The slot size for the monitoring wells had been determined and approved as part of an earlier RI at 

the Ash Landfill at SEDA. NYSDEC, USEPA, and the Army have reviewed the grain size curves 

for till and weathered shale from the OB Grounds at the SEDA as well as the documentation 

determining the proper screen size based on these curves. Given the types of formation materials 

(which were confirmed from visual soil classification at the OB Grounds, Ash Landfill , and 25 ESI 

sites in various locations at SEDA) the nature of their deposition, and their widespread distribution 

in the area, the till and weathered shale do not vary significantly across the base to preclude the use 

of these curves from the OB Grounds for slot size selection at SEAD-4. A 0.010-inch slot size·used 

with a #3Q-ROC filter pack was determined to be appropriate for the monitoring wells on-site. 

A sand pack was placed by pouring sand from the surface into the annular space between the well 

screen and the hollow stem auger. If the well was greater than 15 feet deep, a tremie pipe was used 

to place the sand pack. The sand pack was not extended more than 2 feet (but at least 6 inches) 

above the top, or 6 inches below the bottom of the screen . A finer grained sand pack material , 6 

inches thick, was placed at the top of the sand pack, between the sand pack and the bentonite seal to 

prevent infiltration of the bentonite into the sand pack around the well screen. 

A layer of bentonite pellets, between I and 2 feet thick, was used to seal the well and · was poured 

within the annular space. During the RI phase of the work, potable water was poured on the pellets 

in a continuous stream for a period of one hour. Then, the remaining annular space was completely 

filled with a lean cement grout containing at least 3% by weight bentonite to cement. The grout 

mixture was placed in the annular space by pouring or pumping it from the surface. In some 

instances, the bentonite extended to the surface if there was no vertical space available for a 

cement/bentonite grout. 

In all instances, wells were protected with a steel casing, at least 4 inches in diameter. This 

protective steel casing extended 3 I /2 feet below the ground surface to prevent heaving by frost. In 

some cases, the depth of the protective casing was reduced to allow for better we ll construction in 

shallow bedrock situations. However, in this instance the casing was shortened so that no more 

than 2.5 feet stick up above the ground surface. The protective casing had a locking cap and a 

brass, weather resistant padlock. A cement collar was placed around each well. A weep hole was 

drilled at the base of the protective steel casing above the cement collar to allow drainage of water. 
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A locking expandable cap was also placed in the top of the PVC well casing. To allow the water in 

the well to equilibrate when the expandable cap is tightened, a small slot was cut in the PVC well 

pipe I-inch below the base of the expandable well cap. A permanent well identification number 

was stamped into the steel protective casing. 

2.6.2 Monitoring Well Development 

Subsequent to the monitoring well installations, each monitoring well was developed to ensure the 

collection of representative groundwater samples. The well development details are summarized in 

Table 2-6. The criteria for determining if the well had been properly developed was based upon 

the guidance provided by the NYSDEC, T AGM #HWR-88-4015. This guidance document 

specifies a maximum allowable turbidity level in groundwater samples collected from monitoring 

wells. 

The development procedure consisted of light surging for 2 to 5 minutes, with periodic removal of 

water using a bailer. During the RI phase, surging was performed with a surge block that had a 

diameter slightly smaller than the well diameter. During the ESI, surging was performed with a 

bailer. The light surging was performed to remove any silt and clay "skin" that may have formed 

on the borehole wall during drilling. After surging, the water in the well was removed using a 

peristaltic pump at a rate of benveen 1.5 and 3 liters per minute. At the end of the development 

process, the water was removed at a minimum rate of 0.1 liter per minute. This low flow allowed 

the well and the surrounding formation to be developed while not creating a large influx of silt and 

clay. 

During well development, temperature, specific conductivity, and pH were measured in the field. 

For the ESI , a Hach portable field turbidmeter with full scale ranges of 1.0, I 0, and 100 NTUs was 

used to measure turbidity. For the RI , turbidity was measured with a Engineered Systems Model 

800 portable field analyzer with full scale ranges of 20 and 200 NTUs. Readings were conducted 

for each well volume. Development operations were performed until the following primary 

conditions were met: 

1. Water samples had the lowest possible turbidity measurement (preferably < 50 NTUs); and 

2. The temperature, specific conductivity and pH of the water varied by no more than 10 

percent over 2 consecutive readings. 
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TABLE 2-6 

SEA D-4 - Monitoring Well Development Information 

'WELL STUDY WELL DEV. STA RT 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

NUMBER ( I) INSTALLATION DATE TEMPERATURE pH 
DATE ("C) (standa rd units) 

MW4-1(2) ES I 12/6/1993 12/ 16/ 1993 7.00 7.24 
MW4-2(2) ES I 11/10/1993 11 /20/ 1993 5.00 7.68 

MW4-3 ESI 11 / 10/93 11 /20/1993 9 .·00 7.21 
MW4-4 ESI 12/5/93 12/18/1993 8.20 7.28 

MW4-5(2) ESI 12/5/93 12/18/1993 6.80 7.30 
MW4-1(2) Rl 12/6/1993 3/ 17/ 1999 4.90 6.80 
MW4-2(3) Rl 11 / I 0/1993 3/ 18/ 1999 2.20 6.4 1 

MW4-3 Rl 11 / 10/93 3/17/ 1999 7.33 7.00 
MW4-4(4) Rl 12/5/93 3/16/1999 6.72 7.02 
MW4-5(2) Rl 12/5/93 3/17/ 1999 4.50 6.70 
MW4-6(4) RI 12/19/1998 3/16/1999 7.21 6.32 

MW4-7 Rl 12/20/ 1998 3/1 7/ 1999 5.88 7.35 
MW4-8(4) RI 12/19/ 1998 3/16/1999 4.44 6.20 
MW4-9(2) Rl 12/20/ 1998 3/ 17/ 1999 4.77 6.36 

MW4-10(2) Rl 12/17/1998 3/18/1999 4.77 7.23 

MW4-11(2) RI 12/20/1998 3/18/1999 7.38 6.06 
MW4-12(2) RI 12/21/ 1998 3/18/1999 5.30 6.48 

MW4- 13 RI 12/20/1998 3/17/1999 5.49 6.70 

Note: 
All wells were developed by the surge and pump method. 

( I) ES I - Well development conducted during Expanded Site Inspection conducted in 1993. 

RI - Well development conducted during Remedial Investigation conducted in I 999. 

CONDUCTIVITY 
(µmhos/cm) 

700 
455 

650 
462 
570 
1009 
176 
703 
6 19 

800 
290 
265 
425 
206 

605 
802 
992 
324 

TURBIDITY 
(NTUs) 

1.95 
3.31 

2.27 
3.25 
7.72 
> 100 
147 

3.9 
3.15 

3.67 
21.3 
17.6 

3.95 
125.5 

I 3.4 
> 100 
4.49 
12.8 

(2) These well s are very slow to recover and required multiple attempts to develop. In some cases recovery was so slow that volume and/or turbidity targets were not ach ieved. 

(3) Surface water from snow melt was pooled around and entering the aq uifer effecting what is normall y a slow to recover we ll. 
(4) Well was very fast lo recover. Parameter equi libration and low turbidities favored an abbreviated development. 
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GALLONS WELL 
REMOV ED VOLUMES 

REMOVED 
18.5 3 
5.3 2.5 

8 4 
13 .8 2 

9 3.3 
13 .2 2.0 
16.0 3.5 
8.0 2.6 
10.0 1.6 
6.0 1.5 
23 .0 4.2 
12.0 3.1 
16.0 2.6 
23 .0 5.7 
11.3 1.8 
20.0 3.2 
14.5 2.1 
13 .8 3.2 
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In addition to meeting the above primary conditions, at least three borehole volumes of water were 

removed from the well, if the well allowed . lf not, as much water as was necessary to meet the 

primary conditions was removed. ln all instances at least one well volume was removed. 

2.6.3 Groundwater Sampling 

During the ESI, one groundwater sample was collected from each of the five monitoring wells 

following installation and development. The samples were analyzed for the parameters listed in 

Section 2.8. 

For the RI , groundwater samples were proposed to be collected from all 13 monitoring wells at 

SEAD-4 over two distinct times of the year, and analyzed for the parameters listed in Section 

2.8. The first round of sampling was completed in March 1999 and all 13 monitoring wells were 

sampled (Table 2-7). The second round of groundwater sampling was conducted in the July 

1999. The second set of samples was analyzed using the same methods as the first set. The 

wells were sampled using the latest version of the EPA groundwater sampling procedure as 

described in the following section The field sampling data are presented in Table 2-8. 

ESI Program Methodology 

During the ESI phase of the work, the monitoring wells were purged prior to sampling using a 

peristaltic pump and dedicated Teflon tubing that extended to the bottom of the well. A low-flow 

purging method was implemented to collect groundwater samples with the lowest possible 

turbidity. 

Prior to purging, the thickness of the silt layer at the bottom of the well was determined by 

measuring the depth to the top of the silt and subtracting that from the depth of the well. If the 

thickness of the silt was greater than I inch, then the silt was removed using the peristaltic pump 

and dedicated Teflon tubing. Silt removal was complete when the water was no longer silt-laden 

and dark brown-gray in color. 

The purging process began with the open-end of the tube at the bottom of the well screen, or at least 

6 inches from the bottom of the well. The purging flow rate was between 0.01 and 2 liters per 

minute (Umin), and the water was collected at the surface with a graduated 5-gallon bucket. 
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LOCATION 
ID 

MW4-I 
MW4-2 
MW4-3 
MW4-4 
MW4-5 
MW4-1 
MW4-2 
MW4-3 
MW4-4 
MW4-5 
MW4-6 - MW4-7 
MW4-8 

MW4-9 
MW4-I0 
MW4-II 
MW4-12 

MW4-1 3 
MW4-I 
MW4-2 
MW4-3 
MW4-4 
MW4-5 

MW4-6 

MW4-7 
MW4-8 
MW4-9 
MW4-I0 
MW4-II 
MW4-1 2 

MW4-13 

TABLE 2-7 

SEAD-4 - Groundwater Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

STUDY (2) SAMPLE 
NUMBER 

ESI MW4-1 
ESI MW4-2 
ESI MW4-3 
ESI MW4-4 

ESI MW4-5 
RI - Round 1 042017 
RI - Round 1 042018 
RI - Round 1 042019 
RI - Round 1 042020 
RI - Round 1 042021 
RI - Round 1 042022 
RI - Round 1 042030 * 
RI - Round 1 042023 
RI - Round I 042024 
RI - Round 1 042025 
RI - Round 1 042026 
RI - Round I 042027 
RI - Round I 042028 
RI - Round I 042029 
RI - Round 2 042031 
RI - Round 2 dry 
RI - Round 2 042033 
RI - Round 2 042036 
RI - Round 2 dry 
RI - Round 2 042039 
RI - Round 2 042040 * 
RI - Round 2 042042 
RI - Round 2 042037 
RI - Round 2 042038 
RI - Round 2 042032 
RI - Round 2 042035 
RI - Round 2 042034 
RI - Round 2 042041 

* Dupli cate samples taken at the sample site. 

(I) Interval represents depth in feet below the top of the PVC. 

(2) ES! - Samples co llected during Expanded Site Inspection conducted in 1993 . 

RI - Samples collected during Remedial Investigation conducted in 1999 . 

H:\ENG\SENECA\S4RI\TABLES\MWSAMLIS.XLS 

SAMPLE 
DEPTH (1) 

NA 
NA 
NA 

NA 
NA 

11.00 
5.30 
8.50 
10.00 
7.00 
9.00 
9.00 
6.10 
8.80 
6.50 
8.40 
9.00 
8.50 
7.90 
12.50 
NIA 
10.95 
10.00 
NIA 
11 .00 
11 .00 
8.10 

10.80 
8.00 
10.00 
10.00 
12.90 

9.00 
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Monitoring 

Well Date Study Temperatu re 
Sampled (1) ("C) 

MW4-I 01 /21/94 ESI 5.5 
MW4-2 02/4/94 ESI 2.0 

MW4-3 01/20/94 ESI 5.5 
MW4-4 01/31/94 ES I 4.0 

MW4-5 01/20/94 ESI 3.0 

MW4-I 4/ 1/99 RI 8.3 

MW4-2 4/ 1/99 RI 5.3 
MW4-3 3/29/99 RI 6.9 

MW4-4 "4/24/99 RI 7.2 

MW4-5 4/24/99 R1 8.2 

MW4-6 4/ 1/99 R1 5.3 

MW4-7 3/ 17/99 R1 5.4 

MW4-8 3/30/99 R1 5.9 

MW4-9 3/30/99 R1 5.8 

MW4- IO 3/30/99 R1 8.0 

MW4-l l 3/31/99 RI 10.8 

MW4-l2 3/30/99 R1 7.7 

MW4-13 3/3 1/99 R1 7.5 

MW4-1 (4) 7/7/99 R1 13.3 

MW4-2 dry R1 n/a 

MW4-3 7/7/99 R1 15.2 

MW4-4 7/8/99 R1 IS. I 

MW4-5 dry R1 n/a 

MW4-6 7/10/99 RI 15.0 

MW4-7 (4) 7/ 10/99 R1 18.6 

MW4-8 (4) 7/8/99 R1 14.7 

MW4-9 (4) 7/9/99 RI 15.7 

MW4-IO (4) 7/7/99 R1 16.6 

MW4-1 I (4) 7/8/99 R1 17.1 

MW4-12 (4) 7/8/99 R1 12.4 

MW4- l3 (4) 7/9/99 R1 20.0 

H:\ENG\SENECA\S4RI\TABLES\MWFS12.XLS 

TABLE 2-8 

SEAD-4 - Monitoring Well Groundwater Field Sampling Information 

pH 

7.20 

7.50 

7.50 

7 80 

7.60 

7.00 

6.99 

7. 15 

7.19 

7.14 

6.25 

7.48 

7.20 

6.98 

7.17 

7. 15 

7.00 

7.12 

6.94 

n/a 

7.0 1 

7.06 

n/a 

7.1 0 

741 

7. 13 

7.26 

6.98 

6.99 

6.81 

7.00 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

INDICATORS (2) 
Conductivity Tu rbidity 
(µmhos/cm) (NTUs) 

600 3. 10 

228 72.7 

550 12.4 
400 6.2 

480 1.10 

902 28.00 

260 16.40 
1232 0.70 

635 3.50 

806 12.00 

248 18.20 

513 7.30 

365 10.00 

239 31.00 

560 8.90 

1003 30.00 

964 3 1.00 

410 4.80 

889 9.67 

n/a n/a 

708 3.81 

560 4.49 

n/a n/a 

423 1.34 

649 > 100 (3) 

551 > 100 (3) 

525 > 100 (3) 

661 > 100(3) 

869 > 100 (3) 

874 > 100(3) 

300 20.00 

ORP Dissolved Oxygen 
(millivolts) (mg/L) 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
50 12.30 

27.3 11.40 

75 42.00 

281.6 33 .90 

285.6 36.90 
100.4 12.40 

43 .9 4.40 

61.1 23.50 

51.6 27.70 

56.4 28.80 

SO. I 23.70 

68.1 25.70 

38.5 18.60 

127 5.81 

n/a n/a 

108.9 3.25 

94.8 2.0 1 

n/a n/a 

58 1.06 

86.6 5.20 

-6.4 1.07 

53.4 2. 13 

-1 4 .9 2.64 

-27.1 4.47 

112.5 1.90 

-4.2 7.00 

Gallons of Standing Well 
Purge Water Water Vol. Volumes 

Removed (gal) Removed 

1.90 1.25 1.52 

0.90 0.30 3.00 
2.1 0 0.70 3.00 
4.80 1.60 3.00 
0.4 0.20 2.00 

0.7 8.74 0.08 
1.8 0.40 4.50 
4.0 1.00 4.00 

1.8 1.62 I.I I 
0 .6 0.78 0.77 
3.6 n/a n/a 
3 .1 0.82 3.78 
2.2 1.43 1.54 
2 0.88 2.27 

1.8 I.I I 1.62 
0.6 1.02 0.59 
2.3 0.9 2.56 
I 0.94 1.06 

I.SO 0.58 2.59 

n/a n/a n/a 

0.60 0.37 1.62 

I.SO 0.92 1.63 

n/a n/a n/a 
1.75 0.42 4.17 

0.9 0.3 3.00 
I 0 .6 1.67 

0.24 0.24 1.00 

0.5 0.48 1.04 

1.5 0.5 3.00 

1.3 0.53 2.45 

0.48 0.25 1.92 
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Note: 

All samples were analyzed for volatile organic compounds. semi-volatile organic compounds, pesticides, PCBs, 

nitroaromatics. metals, cyanide, nitrates. 

(I) ES ! - Samples coll ected during Expanded Site Inspection conducted in I 993 . 

RI - Samples collected during Remed ial In vest igation conducted in March I 999 and Ju ly I 999 

(2) Final indicator measurements taken after well purg ing was completed. 

(3) Metals sample <50 NTU 

(4) l11ese well s were purged and sampled to dryness due to very poor recharge rates. Stabi lity p::~:imeters may not be representiti ve of the groundwater. 
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During the purging process, the water level in the well was monitored with an electronic water level 

meter. The water was not pumped below one half of the pre-purge static water column height. 

During removal of the first volume of water, it was determined if the well was a slow or fast 

recharging well. A fast recharging well supplies water to the well such that the water level is not 

drawn below the depth of one half of the static height of the water column using flow rates between 

0.0 I and 2 L/min. A slow recharging well does not supply water to the well to maintain a water 

level at or above one half of the static height of the water in the well using a minimum purge rate of 

0.01 L/min. 

For wells that were slow to recharge, purging continued until approximately one-half the well 

volume had been removed or the water level in the well reached the depth of one half the static 

height of the water column. At this time, the indicator parameters (temperature, specific 

conductivity, and pH) were measured and the time, flow rate, depth to the bottom of the opening of 

the Teflon tube, and total volume of water removed were recorded on the sampling data sheet. The 

Teflon tube was slowly raised to a point between the top of the well screen and the water surface. 

If this was not feasib le, the open end of the tube was raised to the highest point possible to allow 

water to be pumped. 

If during purging, the water level was lowered to below one half of the static water column height 

then the pump was shut off and the well was a llowed to recharge before continuing. After one wel l 

vo lume had been removed, the indicator parameters were measured and the time, flow rate, depths, 

and volume of water removed were recorded . If at least one well volume had been removed and 

the measurements of temperature, specific conductance, and pH had stabilized (i.e., two successive 

measurements varied be less than 10 percent), then purging stopped. If they had not stabilized, then 

purging continued until they stabilized . At this time, the well was considered to have been purged 

enough to ensure that the subsequent water samples collected from the well would be representative 

of water from the aquifer. After stabilization, the water level in the well was monitored 

periodically, for a period of 3 hours. During this time, if the well had recovered to 95 percent of the 

original static level , then the well was sampled. If the 95 percent recovery was not achieved after 3 

hours, the recovery requirement for the well was reduced to 85 percent prior to sampling. If the 

well had not recharged to 85 percent after 6 hours, sampling of the well began. 

The following procedure was used for purging a fast recharging well. After approximately one well 

vo lume was removed, the time, flow rate, depth to the bottom of the opening of the Teflon tube and 

the total volume of water removed was recorded on the sampling data sheet. Measurements of 
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indicator parameters (temperature, specific conductance and pH) were also made this time. The 

Teflon tube was slowly raised to a point between the top of the well screen and the water surface. 

After each well volume was removed the indicator parameters were measured and recorded. 

Purging of the well continued until three well volumes were removed. After purging the third well 

volume, the indicator parameters were recorded for the last time. If required, additional 

temperature, specific conductance, and pH measurements were made until they stabilized (two 

successive measurements varied by less than IO percent). Moving the location of the tube from the 

screened interval to a point near the top of the water surface during purging ensured the removal of 

any stagnant water from the well prior to sampling. After removal of three well volumes the water 

level in the well was periodically measured. During this time, if the well had recovered to 95 

percent of the original static level , then the well was sampled. If the 95 percent recovery was not 

achieved after 3 hours, then the recovery requirement for the well was reduced to 85 percent prior 

to sampling. 

Before collecting the sample, the Teflon purging tube was removed from the well and placed into a 

clean plastic bag. To sample, a bailer was lowered into the well at a rate of approximately 1 /2-inch 

per second to minimize the disturbance of water and silt in the well. When the bailer was filled 

with water it was removed at a rate of approximately 1/2-inch per second and the appropriate 

sample ,.:ontainers were filled . If the well v.as bailed to near dryness during the sampling process 

(i .e., the bailer reaches the bottom of the well), sampling was stopped until the well recharged to 85 

percent of the original static level. If it did not recharge to 85 percent after 6 hours, sampling 

continued as water was available for each parameter. When sampling was complete, the dedicated 

Teflon tubing was returned to the well. 

The sampling order was as follows : 

• volatile organic compounds, 

• semivolatile organic compounds, 

• metals, 

• cyanide, 

• pesticides and PCBs, 

• explosives, 

• herbicides, and 

• nitrates. 
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The sampling order allowed that metals were collected early in the sequence. Obtaining low 

turbidity water samples for metals that are truly representative of the aquifer was a primary goal of 

the sampling procedure. Therefore, water for metals analysis was collected early in the sequence, 

because water collected late in the sequence using a bailer tends to be more turbid. 

RI Program Methodology 

During the RI phase of the work, the groundwater sampling procedures for monitoring wells and 

microwells were conducted according to the Draft SOP titled Groundwater Sampling Procedure, 

Low Flow Pump Purging and Sampling (EPA, May 15, 1995). This method produced groundwater 

samples with significantly lower turbidities than those for the ESI. 

A Marschalk bladder pump, which is a low-flow pump constructed of stainless steel, and Teflon 

tubing were used to purge and sample the monitoring wells. 

Both the static water level and the water level after the pump was submerged were measured before 

purging commenced at a well. . Pumping of the well was started at 200 to 500 milliliters per 

minute. Following the Draft SOP the pumping rate was set to cause little or no water level 

drawdown in the well (less than 0.3 ft . with the water level stabilized). The water level was 

monitored every three to five minutes (or as appropriate) during pumping. Care was taken not to 

cause pump suction to be broken, or entrainment of air in the sample. Any pumping rate 

adjustments and the depth to the water were recorded throughout the process . 

Pumping rates were, as needed, reduced to the minimum capabilities of the pump to avoid pumping 

the well dry. If the recharge rate of the well was very low, purging was interrupted so that the water 

level within the well did not drop below the pump. A steady flow rate was maintained to the extent 

practicable. Sampling commenced as soon as the volume in the well had recovered sufficiently to 

permit collection of samples. In some very low-yielding formations it was not possible to sample 

with minimal drawdown even using the lowest pumping rates . 

During purging of the well , field indicator parameters (turbidity, temperature, specific conductance, 

pH, DO, and Eh) were monitored every three to five minutes. The well was considered stabilized 

and ready for sampling once all the field indicator parameter values reached stabilization. 

Stabilization is considered to be achieved when three consecutive readings, taken at three to five 

minute intervals, are within the following limits : 
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• turbidity ( I 0% for values greater than 1 NTU) 

• DO (10%) 

• specific conductance (3%) 

• tern perature (3 % ) 

• pH (± 0.1 unit) 

• ORP/Eh (± 10 millvolts) 

• 
The variability within each water quality indicator parameter is based on the current 

recommendations of the EPA Office of Research and Development, which have been adopted by 

EPA Region II . If the parameters had stabilized, but the turbidity was not below the 50 NTU goal, 

the pump flow rate was decreased to no more than I 00 ml/min . Measurement of the indicator 

parameters for DO, Eh specific conductance, temperature, and pH were obtained using a flow 

through cell ( Hydro lab H20 water quality meter), which kept the sample from being exposed to the 

air prior to measurement. Turbidity was measured in a clean container using a portable turbidity 

meter, such as a glass beaker. The order of equilibration for each water quality indicator parameter 

should be pH, temperature, and specific conductance, followed by oxidation-reduction potential , 

disso lved oxygen and turbidity. However, it should be noted that temperature and pH, while often 

used as equilibration indicators are actually quite insensitive in term;; of distinguishing between 

formation water and stagnant casing water. 

Groundwater samples were collected for vo latile analyses first. The actual sampling flow rate for 

volatiles was accomplished with a gradual reduction in the flow rate down to I 00 milliliters per 

minute and sustained hydraulic head pressure within the sampling tube. A gradual reduction in 

association with sustained hydraulic head pressure minimized aeration, bubble formation, turbulent 

filling of sample bottles, and loss of volatiles due to extended residence time in the tubing. This 

method coincides with the USEPA Region II Quality Assurance Manual (October 1989) and the 

RCRA Groundwater Monitoring Technical Enforcement Guidance Document (OSWER Directive 

#9950 .1 , September 1986), which state that when collecting samples where volatile constituents are 

of concern using a bladder pump, pumping rates should not exceed I 00 milliliters per minute. 

The sample discharge for all other analytical parameters was a continuous flow of up to 500 

milliliters per minute. 
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The groundwater sampling order was as follows: 

• volatile organic compounds, 

• semivolatile organic compounds, 

• metals, 

• cyanide, 

• pesticides and PCBs, 

• Explosives, and 

• Nitrate-nitrogen. 

As each sample was collected, the sample was labeled. All samples requiring cooling were placed 

into an ice-filled cooler maintained at 4°C for delivery to the laboratory. 

All sample containers were filled by allowing the pump discharge to flow slowly down the inside of 

the container with minimal turbulence. 

Purging and sampling equipment, which consisted of the bladder pump, was decontaminated prior 

to being used at each well. The pump was partially disassembled and flushed with the 

decontaminating solutions. The procedure was as follows: 

1. Flush with potable water. 

2. Flush with non-phosphate detergent solution. 

3. Flush with tap water to remove the detergent. 

4. Flush with distilled/dionized water. 

5. Flush with isopropyl alcohol. 

6. Flush with distilled/dionized water. 

2.6.4 Aquifer Testing 

During the ESI, groundwater levels were measured at the five monitoring wells on April 4, 1994. 

During the Rl , three rounds of water level measurements were performed at all I 3 monitoring 

wells. One round of measurements was taken before well development and this data was used 

only for well development calculations. The second round of water levels was performed before 

the first round of groundwater sampling in March 1999. The final round of measurements w ill 

June 2000 

Page 2-52 

P:\PIT\Pro j ects\S EN ECA IS4_RI\ TEXT\Dr. Fin al\S ECT2c. DOC 



SENECA SEA D-4 DRAFT FINAL RJ REPORT 

be performed before the second round of groundwater sampling, which will be completed in the 

summer. The second and third rounds will be used to create groundwater topography maps. 

Slug tests were performed during the R1 field program at the eight monitoring wells installed 

during the R1 program to determine hydraulic conductivities. A transducer and data logger were 

used to record the slug test data. Although a slug test was performed at monitoring well MW4-7, 

the slug test did not provide adequate results because there was only two feet of water in the 

monitoring well. The slug test parameters and related information are shown in Table 2-9. The 

procedures for slug testing are provided in following section. Slug test data are presented in 

Appendix D. 

Groundwater Level Measurements 

During the ESI at SEAD-4, one round of water level measurements was completed on April 4, 

1994. For the RJ , three rounds of water level measurements were completed for all monitoring 

wells at SEAD-4. Two of these R1 rounds (March 1999 and July 1999) were used to determine 

groundwater flow directions at the sites . 

Each round of water level measurements was conducted within a 10-hour period so that th a!Y 

represented a "snap-shot" of groundwater conditions at the sites. The water levels were measured 

to the nearest one hundredth of a foot using a battery-operated water level indicator. All 

groundwater depth measurements were referenced to a notch on the top of the well casing (PVC). 

Water level measurement equipment, including the water level indicator, was decontaminated 

before it was used at any monitoring wells. 

Rising Head Slug Testing 

During the R1 phase of the work, the hydraulic conductivity of the overburden aquifer was 

determined using the rising head slug test method at SEAD-4. The rising head test requires the 

instantaneous removal of a specific volume of water from the well resulting in a lowering of the 

water table in the well. Subsequent to the removal of the volume, rising water leve ls were recorded 

over time for later data reduction and hydraulic conductivity calculations. 
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TABLE 2-9 

SEAD-4 - Data for Slug Test Hydraulic Conductivity Determinations 

Well Study Test Well 

Number (1) Name Type 

(2) (3) 

MW4-6 RI 9 T/WS 

MW4-7 RI 5 T/WS 

MW4-8 RI 8 T/WS 

MW4-9 RI 6 T/WS 

MW4-10 RI 07 T/WS 

MW4-11 RI 05 T/WS 

MW4-12 RI 06 T/WS 

MW4-13 RI 7 T/WS 

Notes: 

(I) RI = Remedial Investigation 

ESI = Expanded Site Investigation 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Depth to Bottom Well Point Static Water 

of Screen Relative to Level 

Relative to Top of PVC Relative to 

Ground Surface (feet) (5) Top of PVC 

(feet) (4) (feet) (4) 

9.4 12.03 4.04 

5.2 8.65 5.05 

9.5 12.39 4.9 

5.4 8.69 4.39 

7.5 10.43 4.86 

8.2 11 .53 6.17 

10.2 13.54 8.36 

5.9 9.02 3.61 

(2) Slug tests run with In-Situ Hermit 2-Channel Data Logger and pressure transducer. 

(3) T/WS = Till Wethered Shale Aquifer 

Internal 

Radius 

of 

Well Casing 

(inches) (4) 

2 

2 

2 

2 

2 

2 

2 

2 

Effective 

Radius of 

Well 

Boring 

(inches) (4) 

8 

8 

8 

8 

8 

8 

8 

8 

( 4) Input data to determine hydraulic conductivity using a procedure described by Bouwer and Rice (1976 and 1989). 

Screened 

Length 

(feet) (4) 

4.9 

2.0 

4.9 

2.0 

4.9 

4.6 

4.6 

2.0 

(4) Well point depths may vary from those measured during well construction because sediments in the bottom of the well are removed 

during well development. 
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Prior to the beginning the test, the water level in the well was measured using an electronic water 

level meter. Then an In-Situ, Inc. model PTX-16 I pressure transducer rated to IO pounds per 

square inch (psi) was lowered into the well to an appropriate depth so that when the slug was 

lowered into the well it would not come in contact with the transducer. At least one foot was 

allowed between the bottom of the well and the transducer. Next, either a 3-foot or 5-foot long 

stainless steel slug with a 1.66-inch diameter was lowered into the well using clean nylon rope so 

that the top of the slug was just below the static water level previously measured in the well. The 

hollow stainless steel slug contained machined ends onto which stainless screw caps with a-ring 

gaskets fit. The slug was filled with potable water for the test. After the slug was lowered into the 

well, the water level in the well was allowed to equilibrate. Water levels were measured until they 

stabilized to within 0.01 feet for 5 minutes by monitoring the transducer via the data logger. The 

stabilized water level at the end of the test was nearly equal to the original static water level. 

After stabilization of the water level , the slug was quickly removed and data logger started 

simultaneously thereby beginning the slug test. A 2-channel Hermit model I OOOC data logger was 

used to record the slug test data. The data logger was configured for logarithmic data collection so 

that early time water level changes could be adequately recorded. After IO minutes of data 

collection the water level was monitored with the data logger to determine if it had stabilized. 

When the water level reached 80 percent of the original static water level and stabilized to 0.02 feet 

over a 5-minute time period, the test was stopped. The test data was downloaded to a portable 

computer in the field and reviewed to evaluate whether the data was acceptable. 

In instances where the saturated thickness of the aquifer was small enough such that it did not allow 

significant displacement of water with a transducer/slug configuration, a stop watch and water level 

meter were used to measure and record the depth to water data. In these instances, the slug was 

placed at the bottom of the well to maximize the volume of water displaced during the test. 

The slug test information for each monitoring well was reduced using the procedure described by 

Bouwer and Rice (1976 and 1989). Normalized recovery rates were plotted against time on a semi

logarithmic plot and the hydraulic conductivity was determined . The time and water level field 

data were used to calculate the hydraulic conductivity. Other input data consisted of the following: 

I) initial drawdown in test well; 2) internal radius of the test well casing; 3) effective radius of the 

test well; 4) saturated aquifer thickness under static conditions; 5) length of the test well screen; and 

6) height of water column in test well under static conditions. Once the data were plotted, the 
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hydraulic conductivity was determined on-screen by matching the straight line portion of the 

drawdown (displacement) curve. 

Recent refinements have been developed 111 the interpretation of slug test data in unconfined 

formations using the Bouwer and Rice (1976 and 1989) Method (i.e. , Zlotnik, V., 1994, 

Groundwater, V.32, No. 5, and more recently, Hyder, Z. and Butler, J.J . Jr. , 1995 , Groundwater V. 

33 No. 1 ). In response to this, the method for interpreting slug test data using the Bouwer and Rice 

( 1976 and 1989) technique was modified to include, where appropriate, the recommendations of 

Zlotnik (1994). In instances where there was no significant ve1iical flow affecting the test 

according to the geometric criteria stated by Zlotnik (i.e. , LID ~ 1) this method was not used. 

Because all of the overburden wells installed in the till were screened across all or most of the 

aquifer saturated thickness, the criteria for test geometry (LID~ I) held true in most instances. 

2.7 SURF ACE WATER AND SEDIMENT INVESTIGATION 

The objectives of the surface water and sed iment investigation at SEAD-4 were to determine the 

nature and extent of chemical impacts, to define the fullest extent of impacts, and to obtain 

background surface water and sediment samples to allow comparison to SEAD-4 data. The sample 

program for surface water and sediment is summarized in Table 2-10. Sample locations are shown 

in Figures 2-10 and 2-11. The sampling procedures are described in the following sections. 

Surface water and sediment samples were collected during the ESI and the RI fi eld programs. 

ESI Program 

A tota l of nine sediment samples and two surface water samples (SW) were co llected at SEAD-4 

(Figure 2-10). Two sediment samples (SD4-I and SD4-2) and two surface water samples (SW4-1 

and SW4-2) were collected near the edge of the pond, and, using a boat, one sediment sample 

(SD4-3) was collected from the deepest part ·ofthe pond. 

Modifications to the Field Sampling Program , previously mentioned, (November 15, 1993) 

included the addition of six sediment samples to replace soi l boring samples. Three of the six 

additional sediment samples (SD4-4, 5, and 6) were collected from the drainage ditch located on 

the southwest side of the site. The remaining three samples (SD4-7, 8 and 9) were collected from 

the drainage ditch on the northeast side of the site. 
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Note: 

TABLE 2-10 

SEAD-4 - Surface Water and Sediment Sampling Summary 

LOCATION 

ID 

SD4-I 

SD4-2 

SD4-3 

SD4-4 

SD4-5 

SD4-6 

SD4-7 

SD4-8 

SD4-9 

SD4-2 

SD4-6 

SD4-I0 

SI)4- I 1 

SD4-12 

SD4-1 2 * 

SD4-13 

SD4-14 

SD4-15 

SD4-16 

SD4-1 7 

SD4-18 

SD4-19 

SD4-20 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY (1) SAMPLE 

NUMBER 

ESI 203271 

ES! 203272 

ES! 203273 

ES! 206905 

ES! 206906 

ES! 206907 

·ES! 206908 

ES! 206909 

ES! 206910 

RI 043189** 

RI 043187** 

RI 041001 

RI 041002 

RI 041003 

RI 041004 

RI 041005 

RI 041006 

RI 041007 

RI 041008 

RI 041009 

RI 041010 

RI 041011 

RI 041012 

MATRIX 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

All sediment samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide, nitrates, grain size, pH, cation exchange 

capacity and total organic compounds. 

All surface water samples were analyzed for volatile organic compounds, semi-volatile compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide, nitrates, pH, total organic compounds, ammonia, 

hardness, phosphate, alkalinity, total di ssolved solids and total suspended solids. 

* Duplicate samples taken at the samp le site. 

** Hexava lent chromium analysis only. 

( I) ES! - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investigation conducted in 1998. 
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Note: 

TABLE 2-10 

SEAD-4 - Surface Water and Sediment Sampling Summary 

LOCATION 

ID 

SD4-21 

SD4-22 

SD4-23 

SD4-24 

SD4-25 

SD4-26 

SD4-27 

SD4-28 

SD4-29 

SD4-30 

SD4-31 

SD4-32 

SD4-33 

SD4-34 

SD4-35 

SD4-36 

SD4-37 

SD4-38 

SD4-39 

SD4-40 

SD4-41 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY (1) SAMPLE 

NUMBER 

RI 041013 

RI 041014 

RI 041015 

RI 041016 

RI 041017 

RI 041018 

RI 041019 

RI 041020 

RI 041021 

RI 041022 

RI 041023 

RI 041024 

RI 041026 

RI 041027 

RI 041028 

RI 041029 

RI 041025 

RI 041030 

RI 041039 

RI 041040 

RI 041041 

MATRIX 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

A ll sediment samples were analyzed for volatile organ ic compounds, semi-volatile organic compounds. 

pesticides, PCBs, nitroaromatics, metals, cyanide, nitrates, gra in size, pH, cation exchange 

capacity and total organic compounds. 

All surface water samples were analyzed for volatile organic compounds, semi-vo latile compounds, 

pes ti cides. PCBs, nitroaromatics, metals, cyanide, nitrates, pH, total organic compounds, ammoni a, 

hardness, phosphate, alkalinity, total dissolved solids and total suspended solids. 

* Duplicate samples taken at the sample site. 

( I ) ES I - Samples collected during Expanded Site Inspect ion conducted in 1993. 

RI - Samples collected during Remedial Investigation conducted in 1998 . 
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Note: 

SEAD-4 - Surface Water and Sediment Sampling Summary 

LOCATION 

ID 

SD4-42 

SD4-43 

SD4-44 

SD4-45 

SD4-46 

SD4-47 

SD4-48 

SD4-49 

SD4-50 

SD4-50 * 

SD4-51 

SD4-52 

SD4-53 

SD4-54 

SD4-55 

SD4-55 * 

SW4-l 

SW4-2 

SW4-3 * 

4PIPE 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY (I) SAMPLE 

NUMBER 

Rl 041042/043194 *** 

Rl 04 I 043 /043184 *** 

Rl 041044 

R1 041045 

R1 041046 

Rl 041038 

Rl 041031 

RI 041034 

Rl 041032 

RI 041033 

R1 041035 

RI 041036 

Rl 041037 

RI 041047 

RI 041048 

RI 041049 

ESI 203210 

ES! 203212 

ESI 2032 13 

ES! 206099 

TABL 

MATRIX 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Sediment 

Water 

Water 

Water 

Water 

All sediment samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide, nitrates, grain size, pH, cation exchange 

capacity and total organic compounds. 

All surface water samples were analyzed for volatile organic compounds, sem i-volatile compounds, 

pest icides, PCBs, nitroaromatics, metals, cyanide, nitrates, pH, total organic compounds, ammonia, 

hardness, phosphate, alkalinity, total dissolved solids and total suspended solids. 

* Dup licate samples taken at the samp le site. 

** Hexavalent chromium analysis only . 

* * * Sample also analyzed for hexavalent chromium. 

(I) ES ! - Samples collected during Expanded Site Inspection conducted in I 993. 

RI - Samples collected during Remedial Investigation conducted in 1998 . 
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SEAD-4 - Surface Water and Sediment Sampling Summary 

LOCATION 

ID 

SW4-12 

SW4-12 * 

SW4-13 

SW4-19 

SW4-49 

SW4-50 

SW4-50 * 

SW4-51 

SW4-52 

Note: 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY (1) SAMPLE 

NUMBER 

RI 042003 

RI 042004 

RI 042005 

RI 042011 

RI 042014 

RI 042012 

RI 042013 

RI 042015 

RI 042016 

MATRIX 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

All sediment samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide, nitrates, grain size, pH, cation exchange 

capacity and total organic compounds. 

All surface water samples were analyzed for volat ile organic compounds, semi-volatile compounds, 

pesticides, PCBs, nitroaromatics, metals. cyanide, nitrates, pH, total organ ic compounds, ammonia, 

hardness. phosphate, alkalinity , total disso lved solids and total suspended solids. 

* Duplicate samples taken at the sample site. 

(I) ES I - Samples collected during Expanded Site Inspection conducted in 1993 . 

RI - Samples collected during Remedial Invest igation conducted in 1998. 
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RI Program 

The purpose of the RI surface water and sediment investigation was to refine the locations of 

potential contaminant source areas, and to define the fullest extent of impacts. Surface water and 

sediment sampling was conducted in areas of SEAD-4 that have the potential for acting as an 

exposure pathway, transporting contaminants off-site or infiltrating into the soil and percolating to 

groundwater. 

The RI surface water and sediment sampling in SEAD-4 was conducted from December 4, 1998 

through December 19, 1998. A total of 46 sediment samples and seven surface water samples were 

collected from on-site and off-site locations at SEAD-4 during the RI program . Figures 2-10 and 

2-11 presents the sampling locations. Forty-t\vo sediment samples were collected in drainage 

ditches throughout SEAD-4. Due to dry conditions, surface water was not available at 39 of the 42 

sites in on-site locations at SEAD-4. SW4- l 2 and SW4-l 3 were collected from the drainage ditch 

east of the site and SW4- l 9 was collected from the drainage ditch east of the former building 

foundation. 

It was reported by a former SEDA employee that wastewater from the washout process may have 

been released into Indian Creek, from the north side of Indian Creek Road. Based on this 

information, it was assumed that a point discharge occurred to the north of the road before it crosses 

over Indian Creek. A total of four surface water and sediment samples (SW/SD4-49 through 52) 

were collected from Indian Creek in this area in order to evaluate the point discharge. The area is 

located at the SEDA boundary where both Indian Creek Road and Indian Creek cross the boundary. 

Two of the samples were collected upstream of Indian Creek Road and t\vo sample were collected 

downstream of Indian Creek Road . The surface water and sediment samples from Indian Creek 

were also used to assess the presence and extent of impacts from SEAD-11. The locations of the 

surface water and sediment samples collected in Indian Creek for the SEAD-4 RI/FS are shown in 

Figure 2-11. SEAD-4, which could not be shown on this figure because of the scale of the map, is 

located approximately 600 feet east of sample location SW /SD4-51 . 

Methodology 

Surface water and sediment samples for the ESI and the RI were collected in the following manner. 

Surface water samples were collected on the site by immersing a clean glass beaker or a sample 

bottle without preservatives. The sample was then transferred to a pre-preserved sample bottle, if 
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required. Temperature, conductivity, and pH of surface water were measured directly in the field 

with calibrated meters . pH was measured with an Orion pH meter, Model SA230 or SA230A. 

Conductivity and temperature were measured with a YSI Model 33 conductivity meter. 

Sediment samples were collected by scooping sediment into a decontaminated stainless steel bowl 

with a decontaminated trowel. Volatile Organic Analytes (VOA) samples were taken first, prior to 

any mixing of the sediments. Then, the bowl was refilled with additional sediment, if required, 

thoroughly mixed and the appropriate sample containers filled with sediment. Samples were then 

placed in coolers containing refrigerants . 

During the ESI phase of the program, surface water and sediment samples were analyzed for the 

parameters li sted in Section 2-8. 

2.8 ANALYTICAL PROGRAM 

For the ESJ study, a total of 42 soil samples, nine sediment samples, five groundwater samples, and 

three surface water samples were collected from SEAD-4 for chemical testing. All the samples 

were analyzed for the following: 

• TCL Volatile Organic Compounds, 

• TCL Semivolatile Organic Compounds, 

• TCL Pesticides/PCBs, 

• Herbicides by EPA Method 8150, 

• Explosives by EPA Method 8330, 

• Nitrates by EPA Method 352.2, and 

• TAL metals and cyanide according to NYSDEC CLP SOW. 

A summary of the analytical program for SEAD-4 is presented in Table 2-11 

For the RI study, a total of 141 soil samples including building debris samples (plus six duplicate 

samples), 46 sediment samples (plus three duplicate samples), 13 groundwater samples (plus one 

duplicate sample), and seven surface water samples (p lus two duplicate samples) were collected 

from SEAD-4 for chemical testing. All the samples were analyzed for the following: 

• TCL Volatile Organic Compounds, · 
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• TCL Semivolatile Organic Compounds, 

• TCL Pesticides/PCBs, 

• Explosives compounds by EPA Method 8330, 

• Nitrate-Nitrogen by EPA Method 352.1, and 

• TAL metals and cyanide according to the NYSDEC CLP SOW. 

A total of 60 surface soil samples were collected for Level II total chromium screening. 

For the RI , four subsurface soil samples were tested for TOC, cation exchange capacity, pH, and 

density. Three subsurface soil samples were tested for grain size distribution. Twenty-one surface 

soil and sediment locations were analyzed for hexavalent Chromium. The groundwater sarhples 

were analyzed for volatile organic compounds by EPA Method 524.2. The surface water samples 

were also analyzed for pH, hardness, TOC, total suspended solids, total dissolved solids, alkalinity, 

ammonia, nitrate/nitrite-nitrogen, and phosphate. The sediment samples were also analyzed for 

TOC, grain size distribution, cation exchange capacity and pH .. 
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TABLE 2-11 

SEAD-4- Summary of Sampling and Analyses 

Media 

(RI) TCL TCL TCL 

voe (1) svoc Pest/PCB 

Surface soil X X X 

Soil boring X X X 

Shelby tubes 

Soil/Debris X X X 

Sediment X X X 

Surface water X X X 

Groundwater * X X X 

Media Ammonia Phosphate Cat Ex. Cap. 

(RI) EPA EPA EPA 

Method 350 Method 365.2 Method 9081 

Surface soil 

Soil boring 

Shelby tubes X 

Soil/Debris 

Sediment X 

Surface water X X 

Groundwater * 

Notes: (I) Groundwater analyzed by EPA Method 524.2 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Nitrate/Nitrogen Explosives 

EPA EPA 

Method 353.2 Method 8330 

X X 

X X 

X X 

X X 

X X 

X X 

TOC Alkalinity 

EPA EPA 

415.1 Method 310 

X 

X 

X 

X X 

* Temperature, pH, conductivity, and turbidity were measured in the field. 

H:\ENG\SENECA \S4RI\ T ABLES\METHODS.XLS 

NYSDEC 

TAL 

Metals 

X 

X 

X 

X 

X 

X 

Density 

COE 

Method 1110 

X 

X 

Grain Size pH Hardness TSS TDS 

ASTM EPA EPA EPA EPA 

0:422-63 Method 150.1 Method 130.2 160.2 160.1 

X 

X X 

X X 

X X X X 
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Media Herbicides 

(ESI) EPA Method 

8150 

Surface soil X 

Soil boring X 

Test Pits X 

Sediment X 

Surface water X 

Groundwater X 

H:\ENG\SENECA \S4RI\T ABLES\Methods.xls 

TABLE2-II 

SEAD-4 - Summary of Sampling and Analyses 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

TCL TCL TCL 

voe svoc Pest/PCB 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

Nitrate-Nitrogen 

EPA Method 

353.2 

X 

X 

X 

X 

X 

X 

Explosives TAL 

EPA Method Metals 

8330 

X X 

X X 

X X 

X X 

X X 

X X 
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3.0 DETAILED SITE DESCRIPTION 

3.1 SITE FEATURES 

SEAD-4, the Munitions Washout Facility, is located in the southwestern portion of the SEDA and 

was part of the Ammunition Workshop Facility that is approximately 30 acres in size. The 

Munitions Washout Facility was active between 1948 and 1963 . The main building at the 

Munitions Washout Facility was the Munitions Washout Building, which has since been 

demolished. 

The Ammunition Workshop Facility is now characterized by developed and undeveloped areas. It 

is surrounded by open grassland and low, thick brush on all sides. North South Baseline Road is 

the main access road to the facility and bisects the site running from south-southeast to north

northwest. There is also a network of minor paved driveways in the eastern half of the site. The 

SEDA railroad tracks lead into the site from the southeast and terminate in the vicinity of Buildings 

2078 and 2085 . Another set of SEDA railroad tracks run in the same direction as the North South 

Baseline Road on the southwestern boundary of the site. 

The Ammunition Workshop Facility is almost entirely surrounded by two drainage ditches which 

are both approximately 3 feet deep. One of the ditches originates in the southeastern part of the site 

and helps to form its eastern boundary. This ditch runs northwest and then circles around to the 

west where it joins the drainage ditch alongside North South Baseline Road. The second drainage 

ditch forms the southwestern boundary. It originates south of the site next to North South Baseline 

Road, circles to the northwest, and discharges into the man-made pond which lies on the western 

edge of the site. 

The man-made pond is approximately 150 feet in diameter and was created for the purpose of 

containing wastewater. Within the past 8 years, the pond was widened and deepened with a 

bulldozer. Pond sediment was pushed southwest of the pond to a 400-foot by 150-foot area 

adjacent to the pond. There are no known records of its full excavation beyond this dredging and it 

is assumed not to have a liner. 

A 6-inch diameter clay pipe discharges into the southeast comer of the man-made pond. The pipe 

appeared to originate in the area of the Munitions Washout Building. Three test pits were 

June 2000 

Page 3-1 

P: IPin Projects\SENECA\S4 RIITEXnDr.Final\SECT3c.DOC 



SENECA SEAD-4 DRAFT FINAL RI REPORT 

excavated to determine the orientation and origin of the clay pipe. At 75 feet and 200 feet away 

from the pond, the pipe was found to be oriented such that it appeared to originate in the area of the 

Munitions Washout Building. The pipe was not found in the test pit located 400 feet from the 

pond. In order to locate the pipe, a 48-foot long trench was excavated to bedrock (approximately 6 

feet deep) 400 feet from the pond and perpendicular to the suspected trend of the clay pipe. The 

failure to locate the pipe 400 feet from the pond suggests that the pipe either makes a bend to the 

north or south and does not originate at the Munitions Washout Building, or the eastern end of the 

pipe was removed or destroyed with the rest of the Munitions Washout Building. 

Eleven buildings existed at the Ammunition Workshop Facility during the years that the Munitions 

Washout Building was operating. Three of the buildings are believed to have been used in the 

washout process. None of these three buildings currently exist. An air photo taken in 1959 shows 

the former Washout Building; the "decontamination building", which was possibly used as a 

cleaning or decontamination building for equipment; and a third unnamed building. The Washout 

Building was located in the approximate center of the facility, adjacent to North South Baseline 

Road; the "decontamination building" was located 350 feet to the northwest of the Washout 

Building, also adjacent to North South Baseline Road; and the unnamed building was located 

directly across North South Baseline Road and approximately 300 feet from the Washout Building. 

It is assumed that the buildings were razed sometime between 1963 and 1968 because 1963 was 

the year that washout operations ceased at the site. In addition, the buildings no longer existed in 

the 1968 air photos. The foundation of the "decontamination building" still exists and drains in the 

floor of the building also exist, but nothing remains of the other two buildings. A crushed shale 

road leads from the road to where the third building once stood. 

The Munitions Washout Building was approximately 100 feet by 30 feet in size. The foundation of 

the "decontamination building" was found to be 40 feet by 55 feet, and the third building measured 

approximately 30 feet by 30 feet. To the northeast of the Munitions Washout Building is a berm 

approximately 25 feet high and 150 feet long. Directly behind the berm is a water tank 

approximately 50 feet in diameter. 

The remainder of the buildings at the Ammunition Workshop Facility (all but one of which are still 

standing) were used for ammunition renovation . Building 2085 was a receiving building for 

munitions which were brought to the site by rail or lift trucks. It was used for the unloading, 

storage and transfer of projectiles. During the building surveys it was found that Building 2085 was 
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adjacent to the railroad and contained loading platforms which could be used for the convenience of 

unloading munitions from the railroad to the building and then from the building to either the road 

(via a ramp) or Building 2078 as shown in Figure 2-2. 

Activities such as replacing the propellant in munitions or introducing tracers to 90 mm shells were 

performed in Buildings 2073 and 2078, the two main workshops. Building 2078 contains a 

conveyor belt system that could have been used in the munitions renovation. The building has 

been used to tear down munitions including 75s, 90s, and I 06s and other obsolete weapons. 

Weapons would be off loaded on the southeast loading dock from a fork truck, railroad car or 

truck trailer. The munitions were then sorted and started down the conveyor system. The 

conveyor carried individual munitions from south to north. Fuses and projectiles would be 

separated in different bays and the ammunition powder would be opened up and vacuumed out 

of its casing (see Figure 2-3 for building details). The vacuum system would carry the 

ammunition powder to the powder house. The powder was collected in a metal hopper (still 

visible in the powder house) and subsequently dispensed to canisters for further testing or 

disposal. A scale was positioned below the hopper in the powder house and approximately 112 

pounds of powder were transferred to each canister. Testing of the powder occurred at a 

different building, possibly 2073. 

The small building south of the Building 2073 held the motors and more of the dust collection 

system . This included a filter bag dust collection tank and a floor mounted motor. A second 

tank presumably collected dust or helped to create a reserve vacuum pressure. 

Building 2073 contains several pallets, two flammable storage lockers, and an elevated HV AC 

system . The building has been used to inspect munitions. A blast shield located outside the 

southeast corner of the building was used to test the ammunition. Projectiles could be mounted 

and fired within the confines of the blast shield. The explosion would be directed away from the 

building to the East. See Figure 2-4 for more details. 

Building 2079 was a steam generation building and Building 2077 was a steam condensate return 

station. The washout process involved the use of steam or hot water to remove the solid explosives 

from munitions ranging in size from 90 mm shells to 500-pound bombs. The heated water 

dissolved the solid explosives from the shells. The water was then passed over screens and 

agitated. As the water cooled while being agitated the explosives would re-solidify into pellets and 

be funneled into non-sparking containers, which were then sent to weapons manufacturing plants to 
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be re-used. The wastewater was then disposed of on-site. During the building surveys 2 boilers 

were found in Building 2079 along with a steam driven generator and pipes leading to the SO-foot 

diameter water tank outside of the building. The boiler house also provided steam heat to the 

adjacent facilities at this end of the ammunition grounds. The two boilers operated on fuel oil. 

The fuel oil tanks had previously been located east of the boiler house. Water from the adjacent 

AST would have been pumped in and further conditioned before entering each boiler' s steam 

drum . Resulting steam was then piped above ground to the adjacent buildings as a heating 

supply. Electricity was also generated from a steam generator located in the north room of the 

boiler house. This was an Allis-Chalmers® and Worthington® brand steam generator and motor 

as shown in Figure 2-5. 

Two pipe risers and a triangular opening into what could be an underground pipe chase were 

noted outside the southwest corner of the building. Due to overgrowth and poor lighting, the 

contents of this space could not be ascertained. Two 8-inch diameter cast iron upright pipes 

were found twenty feet northwest of the generator room. Each contained an apparent valve at a 

depth of 3 feet below the top of the upright. 

Building T30 and 2084 were used to prepare the packing material for the shipment of the renovated 

munitions. Accortfing to a current SEDA employee and a former SEDA employee, Building 2084 

and T30 were used to paint, stencil , and otherwise prepare the packing material for the shipment of 

the renovated munitions. During the building surveys painting booths were found in Building 

2084, along with drying lines. According to a former employee of the post, the building formerly 

covered a larger area of ground to the North. Ammunition was trucked in and unloaded under a 

large staging shelter. The shelter no longer exists at the site. Ammunition was then brought into 

the building, unpacked, disassembled to some extent, hung on the overhead rack assembly and 

rotated around the overhead assembly, into the paint booth. There the ammunition was spray 

painted, and then moved along the assembly to a point above the steam-heated drying racks. 

Once dry, the ammunition was probably re-stenciled with identifying codes, repacked in wood 

crates, and moved to another portion of the site. The drying racks were heated by steam piping 

running below the overhead assembly system. See Figure 2-6 for details. Building T30 was the 

only building used for the ammunition renovation that was demolished. It was razed sometime 

between 1968 and 1993, but the foundation still exists. 
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Building 2076 was the employee break room and laundry facility . The building has been used to 

launder white uniforms used in Building 2078 where munitions were torn down and explosive 

powders removed or handled. Wash water likely contained residual explosive powder. A former 

employee of the post stated that this water was simply released to the floor drain and then 

allowed to drain to the dry well (in the form of a concrete tank or pit) directly east of the 

building. The dry well does have an 8-inch diameter clay overflow pipe that leads to a drainage 

ditch to the East. See Figure 2-7 for more details . 

All but two of the buildings at the site are located to the east of North South Baseline Road. The 

area to the west of North South Baseline Road is mostly undeveloped. During the years of 

operation, the area was covered in grass but currently it is mostly covered with thick, low brush. 

Two underground storage tanks (USTs) formerly existed at Building 2079. Both tanks stored #6 

fuel oil; one had a 15,000-gallon capacity and the second had a 20,000-gallon capacity. Both of the 

tanks were removed. 

Two above ground storage tanks (ASTs) formerly existed at Building 2079 and Building 2076. 

Both tanks had a 275-gallon capacity and have been removed. 

Several underground piping structures associated with the leach field were identified at the surface 

in the field north of the "decontamination building" during the ESL The visible evidence of 

underground piping structures included I) terra-cotta pipe that passed through a concrete holding 

tank with a steel cover at two locations, 30 feet and 210 feet north of the road near the suspected 

leach field , 2) a vertical cylindrical steel pipe near the concrete tank, 3) an outfall that emptied into 

a drainage ditch that surrounds most of the northern portion of the site and 4) a manhole between 

the vertical steel pipe and the outfall pipe. 

Another site of concern that was probably affected by SEAD-4 activities is not actually located 

within SEAD-4. Indian Creek is a small water body that forms within the SEDA and flows south 

under some railroad tracks, continues to flow south until tributaries join it, and eventually feeds into 

Seneca Lake. Indian Creek Road, which is near Indian Creek, runs west from the northern part of 

SEAD-4 and continues off the SEDA. A public railroad track runs near the edge of the SEDA at 

this point and is fenced off on the SEDA side and on the outer side of the tracks. Based on this 
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information, the discharge is assumed to have occurred at a single point north of Indian Creek Road 

before the fence, still on SEDA property. 

Reeds and other plants surround Indian Creek. On the SEDA side of the fence there is a flood plain 

surrounding the creek which is about a foot wide and slow moving. The banks of the creek get 

progressively higher as the creek approaches the railroad tracks. On the other side of the tracks the 

banks widen and level out once again, and the flow increases. 

3.2 TOPOGRAPHY 

The topography at SEAD-4 is generally flat in the area east of North South Baseline Road and 

slopes to the west on the portion of the site which is west of the Baseline Road. The ground surface 

becomes steeper near the pond and the western drainage ditch. 

3.3 HYDROLOGY 

Surface water flow from precipitation events is controlled by local topography including the two 

man-made drainage ditches (both approximately three feet deep) into which most runoff from the 

facility fl ows. Figure 3-1 shows the surface water flow for the site. 

Runoff toward the east and north of the facility generally flows into the eastern drainage ditch, 

which flows to the northwest. Surface water in this ditch flows west under North South Baseline 

Road and then flows into Indian Creek just north of the facility . Indian Creek begins in the 

southwestern portion of the SEDA and flows south-southwest. After it passes out of the SEDA, it 

continues south-southwest until tributaries join it, where it flows in a more westerly direction. 

Eventually it flows into Seneca Lake. 

Runoff toward the west of the facility flows into the western ditch which drains to the north into the 

pond located approximately 500 feet west of the former Munitions Washout Building. The pond is 

approximately 150 feet in diameter and is man-made. It is the only sustained water body on site. 

Air photos from 1968 show that from an outlet on the western edge of the pond, water in the pond 

flowed to the west and eventually to the south through small drainage swales and drainage ditches 

alongside the SEDA railroad tracks and roads. This natural outlet no longer exists and overflow is 
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piped immediately to the west of the pond by a PVC overflow pipe located on the western bank of 

the pond. Currently, the static water level of the pond is low enough that overflow is unusual and 

the pond is stagnant. 

While the majority of the surface water runoff flows into either of the two main drainage ditches 

described above, a minor amount of runoff is directed either into the drainage ditches flowing north 

along North South Baseline Road or into the drainage ditches flowing south along North South 

Baseline Road and the SEDA railroad tracks. 

Precipitation data from the Aurora Research Farm monitoring station, were reviewed to gain a 

perspective on the seasonal variations in rainfall that would directly impact surface water ffow. 

These data indicate that, historically, June has the greatest amount of rainfall at 3.9 inches, and the 

winter months of January and February generally have had the least amount of rainfall. 

3.4 SITE GEOLOGY 

The site geology is characterized by gray Devonian shale with a thin weathered zone where it 

contacts the overlying mantle of Pleistocene till. This stratigraphy is consistent over the entire site. 

Additionally, artificial fill occurs above the till at locations around the buildings and the pond on 

the site. Boring logs for SEAD-4 are presented in Appendix B. 

In most of the soil borings, a thin layer of topsoil was observed, usually less than a foot thick, 

within one foot of the ground surface. The depths of the soil borings were up to I I feet below the 

ground surface. 

3.4.1 Filled Areas 

Based on data from the boring and well logs, a thin layer of fill covers many areas of the site. The 

fill becomes significantly thicker around the pond. This may be due to the dredging of the pond 

and its subsequent disposal around the surrounding area. 
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3.4.2 Till 

The predominant surficial geologic unit present at the site is dense till. The till is distributed across 

the entire site and ranges in thickness from 0.5 feet to as much as 4.6 feet based upon refusal data 

collected during the ESI and RI, although the average thickness of the till on-site is only 1.6 feet. 

The thickest section of glacial till was encountered at SB4-24, located at SS4-8 in Area 1 (western 

part of the site). The thinnest section of glacial till was found at MW4-9, located behind T30 at the 

location of SB4- l 0 from the ESI, while till was entirely absent at locations SB4- l 2, SB4-16, SB4-

I 7, SB4-26, SB4-27, SB4-28 and MW4-7. The till is generally characterized by light gray to olive 

gray clay and silt with some black shale fragments (up to 0.25 inches in diameter) and traces of fine 

sand with some medium sized gravel. Larger shale fragments (rip-up clasts) were also observed at 

many locations near the till/weathered shale contact and are probably ripped-up clasts removed by 

the once-active glacier. 

Darian silt-loam soils, 0 to 18 inches thick, are developed in till derived mainly from local alkaline 

and calcareous, dark-gray and black silty shale and a small quantity of limestone (Hutton, 1972). 

These surficial soils are somewhat poorly drained and have a silt clay loam and clay subsoil. These 

are nearly level to gently sloping soils that have developed on the uplands in the central part of 

Seneca County. In general, 0-3 percent slopes are associated with these soils (Hutton, 1972). 

Grain size analyses were performed on surface soils and subsurface soils that were sampled as part 

of the soil sampling program. Grain size analyses were performed on three soil samples collected 

from varying depths in soil borings SB4- I 1, SB4-15 , and SB4-28 at SEAD-4 (Appendix E). A 

till/weathered shale sample collected from 2 to 2.9 feet in boring SB4-11 contained 25 percent silt 

and clay. A till sample collected from 2 to 4 feet at boring SB4-15 contained 40 percent silt and 

clay. A till/weathered shale sample at 2 to 4 feet in SB4-28 contained 55 percent silt and clay. 

Grain size analysis curves for till samples collected during the installation of monitoring wells on 

another portion of SEDA show a wide distribution of sediment sizes (Metcalf & Eddy, 1989). 

Based on all of the available grain size analyses at SEDA, the till generally has a high percentage of 

silt and clay with lesser amounts of sand and fine gravel-sized particles ( 47 to 93 percent of the 

sample passed the No. 200 sieve). The porosities of five gray-brown silty clay (i .e., till) samples 

ranged from 34.0 percent to 44.2 percent with an average of 37.3 percent (USAEHA, 1985). 
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These grain size data are approximately consistent with data published by the Soil Conservation 

Service (Hutton, 1972) that show the Darian Series (DaA) soils in Seneca County contain between 

55 and 75 percent silt and clay (i.e., this percentage passes the no. 200 sieve). 

The minimum, maximum and average background concentrations of selected inorganic constituents 

in the till located on SEDA have been extensively characterized. These data are discussed in 

Section 1.0 and presented in Table 1-4. 

3.4.3 Weathered Shale 

A zone of weathered gray shale of variable thickness was encountered below the till at many of the 

locations drilled on-site. The upper boundary of the weathered shale was recorded in split spoon 

samples and the base of the weathered shale was, for the purposes of this investigation, defined as 

the depth of refusal with the hollow stem augers or where augering became abruptly difficult and 

slow. The thickness of the weathered shale ranges between 0.3 feet (at SB4-8) to 1.3 feet (at SB4-

l 6) on the site. The average thickness on the site is 0.7 feet. Differential weathering through 

geologic time is likely responsible for the variable thickness. No outcrops of weathered or 

competent shale are exposed at SEAD-4. See Table 3-1 and Figure 3-2 for details. 

3.4.4 Competent Shale 

No bedrock coring was performed at SEAD-4, however, information on the competent shale is 

available from Mozola ( 1951) and cores obtained from other sites at SEDA. The bedrock 

underlying the site is composed of the Moscow Formation of the Devonian age Hamilton Group, 

according to the Geologic Map of New York, Finger Lakes Sheet ( 1970). Specifically, the site lies 

in the lower one-quarter of the Moscow Formation. The lower two thirds of the Moscow shale is 

soft, gray, and calcareous and contains an abundance of fossils (Mozo la, 1951 ). The upper or 

younger part of the Moscow shale is dark, highly friable, and less calcareous than the lower two

thirds. Weathered surfaces are generally medium to light gray and may be stained with iron oxide. 

Many of the joint openings in the shale strike in two predominant joint directions, N 65° E and N 

25-30° W (Mozo la. 1951 ). These joints are primarily vertical. Merrin ( 1992) cites three prominent 

vertical joint directions of northeast, north-northwest, and east-northeast in outcrops of the Genesse 

Formation 15 miles southeast of SEAD-25 near Ithaca, New York. The Hamilton Group is a gray

black, calcareous shale that is fissile and exhibits parting (or separation) along bedding planes. 
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TABLE 3-1 

SEAD-4- SUMMARY OF SUBSURFACE STRATIGRAPHY 

LOCATION LOCATION 

ID ELEVATION 

SB4-l NA 
SB4-2 NA 
SB4-3 NA 
SB4-4 NA 
SB4-5 NA 
SB4-6 NA 
SB4-7 NA 
SB4-8 NA 
SB4-9 NA 

SB4-10 NA 
SB4-l l NA 
SB4-12 NA 
SB4-13 NA 
SB4-14 NA 
SB4-15 NA 
SB4-16 NA 
SB4-17 NA 
SB4-18 NA 
SB4-19 NA 
SB4-20 NA 
SB4-21 NA 
SB4-22 NA 
SB4-23 NA 
SB4-24 NA 
SB4-25 NA 
SB4-26 NA 
SB4-27 NA 
SB4-28 NA 

NA = Not Availabl e 

• In feet, below ground level 

SEAD-4 REMEDIAL INVESTIGATION 

SENECA ARMY DEPOT ACTIVITY 

DEPTH TO TOP EASTING NORTHING THICKNESS 

OF SHALE* OF FILL (ft) 

9.5 745822.777 987477.072 1.5 

2.5 744938.98 987818.31 NA 
8 745020.76 0 2 

8.7 744205.874 987051 .222 NA 
3.6 745115 .16 987356.13 2 

2.2 744832.76 987031.06 NA 
8.3 745271.36 987432.55 NA 
5.6 745073 .08 987359.05 NA 
3 745583 .37 986552.16 NA 
4 745193.37 986900.54 NA 

2.9 744371.996 986939.954 1.6 

6.4 744405 .962 987072 .907 6.4 

2 745257.177 986958.295 1.8 

4 745474.726 986608 .387 1.2 

4.5 745566.11 986427.681 3.5 

3 744847.455 987619.019 3 

2 744863 .122 987557.702 1.5 

5.5 745354.502 987692.409 3.5 

5.2 745419.522 987678 . 167 4.2 

6.8 744274.891 987099.925 3.5 

10.3 744167.319 986981.118 1.3 

NA 744263 .568 987214.491 5.2 

6.5 744373 .969 987088 .612 4.7 

10.4 744165 .904 987114.069 3 

7.5 744373 .969 987088 .612 5.4 

4.5 746128 .379 986803.32 0.8 

2.5 744924.482 987609.887 2.5 

2.6 744917.954 987561.615 2.6 

H:\ENG\SENECA\S4RI \TABLES\GEOLOGY.XLS 
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TABLE 3-1 

SEAD-4- SUMMARY OF SUBSURFACE STRATIGRAPHY 

LOCATION LOCATION 

ID ELEVATION 

MW4-1 NA 
MW4-2 NA 
MW4-3 NA 
MW4-4 NA 
MW4-5 NA 
MW4-6 NA 
MW4-7 697.26 

MW4-8 681.74 

MW4-9 701.35 

MW4-10 704.51 

MW4-11 705 .66 

MW4-1 2 707.72 

MW4-13 698 .66 

NA= Not Applicable 

• In feet, below ground level 

SEAD-4 REMEDIAL INVESTIGATION 

SENECA ARMY DEPOT ACTIVITY 

DEPTH TO TOP EASTING NORTHING THICKNESS 

OF SHALE* OF FILL (ft) 

9.5 745822.777 987477.072 1.5 

2.5 744938.98 987818 .31 NA 
8 745020.76 987226.64 2.0 

8.7 744205 .874 987051.222 NA 
3.6 745115 .16 987356.1 3 2.0 

7.5 744322.63 987264.334 3.5 

I.I 744364.346 987011.058 I. I 

6.9 744364.346 987011.058 3.8 

2 745175 .596 986916.04 1.2 

4 745474.726 986608.387 1.2 

4.5 745667.644 986968.819 1.8 

8.9 745505 .291 987177.087 4.3 

2.6 745269.584 987862.841 1.4 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

Competent, calcareous black shale was encountered at depths between approximately 4 and 11 feet 

below ground surface. The elevations of the competent bedrock determined during the drilling and 

seismic programs indicate that the shale slopes to the west mimicking the land surface. The upper 

portion of the competent shale (0.2 to 2.5 feet) is weathered. The bedrock topographic map is 

presented in Figure 3-2. 

3.4.5 Site Stratigraphy 

Two geologic cross-sections were constructed for the site. The locations of these sections are 

shown in Figure 3-3. Cross-sections A-A ' and B-B ' show the consistent till, weathered shale, 

competent shale stratigraphy beneath the site based on data from borings and monitoring wells 

(Figures 3-4 and 3-5). Also, both cross-sections show the presence of fill near the former Building 

T-30, Building 2078, and the area around the man-made pond. The sections were drawn to provide 

a somewhat detailed view of the subsurface stratigraphy by intersecting as many data points (i.e., 

soil borings or monitoring wells) as possible while maintaining a uniform direction for the cross

section . 

3.5 GEOPHYSICAL RESULTS 

Three geophysical investigations were performed at SEAD-4. A seismic survey was performed to 

help define groundwater flow directions at the site prior to installation of any monitoring wells. 

The GPR and EM-31 surveys were performed to delineate the location of the suspected leach field, 

locations of subsurface pipes and structures that may have carried the wastewater from the washout 

operation to the suspected leach field, and the location of a suspected underground concrete tank or 

pit near Building 2076. The locations where the geophysical investigations were conducted are 

shown in Figure 2-1. The results of these various investigations are summarized in detail below. 

3.5.1 Seismic Refraction Survey 

The results of the seismic refraction survey conducted in SEAD-4 are shown in Table 3-2. The 

location of the individual seismic transects are shown in Figure 2-1. The seismic profiles detected 

5 to 15 feet of unconsolidated overburden (1 ,000-7,700 feet/second) overlying bedrock (12,000-

14,000 ft/s). In particular, the unconsolidated material included unsaturated overburden (1 ,000-

1,400 ft/s), compact unsaturated till (3 ,500-4,200 ft/s), and saturated till (5 ,000-7,700 ft/s). 
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Profile 

Number 

Pl 

P2 

P3 

P4 

TABLE 3-2 

SEAD-4 - RES UL TS OF SEISMIC REFRACTION SURVEY 

Distance on 

Profile (feet) 1 

0 

57.5 

115.0 

0.0 

57.5 

115.0 

0.0 

57.5 

115.0 

0.0 

57.5 

115.0 

SEAD-4 REMEDIAL INVESTIGATION 

SENECA ARMY DEPOT ACTIVITY 

Ground Water Table 

Elevation (feet}2 Depth (feet) Elevation (feet) Depth (feet) 

117.8 NA NA 5.4 

117.5 NA NA 6.3 

117.7 NA NA 5.4 

I I 3.4 2.6 110.8 7.6 

113.4 2.5 110.9 7.2 

113 .0 1.5 111.5 6.1 

116.3 2.5 113 .8 9.5 

116.6 1.6 115.0 10.4 

117. 1 1.7 115.4 11.4 

104.1 3.5 100.6 12.5 

102. 1 4.3 97.8 14.5 

100.0 3.5 96.5 9.2 

Bedrock 

Elevation (feet) 2 

112.4 

111 .2 

112.3 

105.8 

106.2 

106.9 

106.8 

106.2 

105.7 

91.6 

87.6 

90.8 

1 All distances are in feet along the axis of the seismic profile and were measured from geophone # 1 of each profile. 

2 All elevations are relative to an arbitrary datum established at the geophone located at the end of the SEAD-4 seismic 

profile P4. 

Note that due to inherent limitations of the seismic refraction method, a thin layer of saturated overburden (less than 

2 feet) overlying the bedrock surface would be undetectable. 

NA = Not available 

H :\ENG\SENECA \S4R1\ T ABLES\Seismic.xls 
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Saturated overburden was only detected beneath profile P4 near the pond. At the locations of the 

other profiles, either saturated overburden was not present or the saturated layer was too thin to be 

detected by the seismic refraction method. Profiles P2 and P3 suggest that a layer of compact, 

unsaturated till is present at a depth of 1 to 3 feet. 

A review of the relative elevation of bedrock, presented in Table 3-2, demonstrates that the 

bedrock surface slopes to the west or southwest following the slope of the surface topography. 

Groundwater flow is also expected to be directed to the west or southwest, following the slope of 

the relatively impermeable bedrock surface. 

3.5.2 EM-31 Survey 

An EM-31 survey was conducted in the following four areas: the vicinity of the former washout 

plant, the suspected leach field, the drainage pipe leading west to the man-made pond, and Building 

2076. The quadrature response from the suspected leach field clearly shows the more conductive 

road bed and the effects of the two concrete tanks, as shown in Figure 3-6. Otherwise, the apparent 

conductivity (quadrature response) of the ground is extremely uniform in this area. The in-phase 

response shows a greater variability, perhaps suggestive of disrupted ground, as shown in Figure 3-

7. 

The quadrature response in the area of the former munitions washout plant is dominated by the 

linear signatures of buried pipes, as shown in Figure 3-6. Four pipes are clearly visible. Large 

anomalies in the south and east corners of this grid are due to reinforced concrete pads. The pipes 

are also evident in the in-phase response; however, this parameter exhibits considerably more 

variability, perhaps due to disturbed soil and buried metallic debris (Figure 3-7). 

The EM lines acquired between the road and the pond failed to detect any significant anomalies as 

shown in Figures 3-6 and 3-7. Both EM parameters exhibit very little variability, suggesting that 

the soil is relatively uniform and undisturbed. The clay pipe which discharges into the pond was 

not detected. 

For the EM-31 survey conducted around Building 2076, the most pronounced feature in the terrain 

conductivity data is from metal associated with Building 2076 (Appendix A). One anomaly that 

was not attributable to cultural sources such as the building and culverts was evident south of 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

Building 2076. The anomaly trends north/south and corresponds to a septic tank located near the 

building. No anomalous response in the in-phase response was recognized at the location of this 

anomaly. 

3.5.3 GPRSurvey 

GPR surveys were conducted in all of the areas investigated by the EM-31 survey. The locations of 

the surveys are shown on Figure 2-1. The depth of penetration was limited to about 3 to 5 feet due 

to the abundance of electrically conductive clay in the overburden. 

The GPR survey conducted in the vicinity of the former munitions washout plant detected 

numerous anomalous responses that may be classified as linear anomalies, point source anomalies, 

and stratigraphic anomalies. Some of the linear anomalies correspond to segments of buried pipes 

detected by the EM-31 survey. Point source anomalies are very common to the GPR method. Such 

anomalies may be attributed to buried metallic debris, construction debris, boulders, or local 

inhomogeneities in the soi l. Stratigraphic anomalies are typically evidenced by disruption of 

layering of the soil or by local changes in the electrical properties of the soil. Stratigraphic 

anomalies are typically caused by excavation and backfilling, although natural variation in the 

composition of glacial till may produce such effects. 

Figure 3-8 shows the GPR profile record acquired across profile A-A' located near the former 

munitions washout plant. The left half of the GPR record acquired across profile A-A' shows 

limited penetration of only about 15 nanoseconds (ns) or about 3 feet. The right half of the profile 

shows 6 to 8 hyperbolic anomalies located at about 10 ns (2 feet), reverberating to a time of about 

30 ns. This record is characteristic of the GPR survey conducted in this grid . Areas of abundant 

hyperbolic anomalies are interspersed with areas of limited penetration. Some of the hyperbolic 

anomalies can be correlated from line to line (linear anomalies) but most appear to be isolated 

sources. 
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The GPR survey conducted in the area of the suspected leach field detected an anomalous zone 

parallel to the road in the main section of the grid . This zone is characterized by strong banding 

and reverberation throughout the record. An example of the response is shown in profile B-B' from 

about 55 to 80 feet along the length of the profile, as shown in Figure 3-9. No pronounced linear 

anomalies or pipes were detected in this area. 

The GPR profiles between the road and the pond did not detect any continuous anomalies that 

could be attributed to the 6-inch clay pipe that terminates at the pond. Several strong hyperbolic 

anomalies were observed in the transect along the road; however, none of these features could be 

traced away from the road. The GPR records acquired in this area were conspicuously devoid of 

anomalous responses. 

The GPR survey conducted in the vicinity of Building 2076 included four GPR profiles located bi

directionally across the anomaly detected in the EM-31 data (Figure 2-1). Three lines were 

oriented east/west and one was oriented north/south. All four records detected a hyperbolic 

anomaly ranging in depth from five feet closest to the building, to seven feet further south. The 

east/west GPR profiles did not fully characterize the western extent of the anomaly, suggesting that 

the subsurface feature may extend beneath the roadway and be larger than the 40-foot limit of the 

survey lines. The GPR records exhibit a near surface hyperbolic anomaly suggesting the existence 

of a utility line trending north/south from 11 OE to I I SE. The GPR responses are provided in 

Appendix A. 

3.6 HYDROGEOLOGY 

3.6.1 Groundwater Flow Directions in the Till/Weathered Shale Aquifer 

The groundwater flow direction in the till/weathered shale aquifer on the site is generally toward 

the west based on the groundwater elevations measured in the thirteen monitoring wells on 

March 16, 1999. It is I ikely that there may be local variations in the flow direction and gradient. 

The noticeable steepening of the land surface gradient in the western portion of the site when 

compared to the eastern portion is also present in the groundwater gradient across the site. The 

distribution of groundwater in the till aquifer is characterized by moist soil with coarse-grained 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

lenses of water-saturated soil, and in most instances the deeper weathered shale horizons are 

saturated. Recharge of water to the monitoring wells during sampling was generally good . 

At SEDA, springtime is typically a season of high water tables, compared to the late summer and 

fall. The maximum relief over the entire site is 57 feet. Based on groundwater elevation data from 

other sites at SEDA (i.e., the Ash Landfill), the late summer and early fall is typically a time when 

the saturated thickness of the till/weathered shale aquifer is smallest for the year. It is apparent 

from the saturated thickness of the till/weathered shale aquifer that seasonal precipitation events are 

likely to have an influence on groundwater flow. Thus, in the late summer to early fall the flow 

directions and gradients are likely to controlled more by bedrock topography than by a sustained 

regional gradient (i.e., groundwater would tend to collect in bedrock topographic lows). 

Depth to water measurements for three separate events (April 4, 1994, March 1999, and July 1999) 

were made to evaluate any seasonal changes in groundwater flow direction and gradient at SEAD-4 

(Table 3-3). The April 4, 1994 data set was not contoured for this report because it contains only 

three data points; this map is shown in Parsons ES, 1995a. 

A groundwater contour map was prepared using the March 16, 1999 data set, and it clearly 

indicates that groundwater flow is toward the west on the western portion of the site and not well 

defined on the eastern portion of the site (Figure 3-10). The contour interval on the figure is two 

feet . Groundwater elevations range from a high of 703.20 feet immediately west of Building 2084 

to a low of 677.84 feet just downgradient of the pond. The maximum relief over the entire site is 

25.36 feet. Saturated thicknesses for the aquifer at SEAD-4 were between 2.6 feet and IO feet. In 

the eastern portion of the site near the former Munitions Washout Building, the horizontal 

groundwater gradient was calculated to be 0.002 ft/ft between wells MW4-1 and MW4-5. On the 

western portion of the site, the gradient between MW4-5 and MW4-4 was calculated to be 0.0 I 9 

ft/ft and groundwater flow is to the west. 

A groundwater contour map was prepared using the July 6, 1999 data set, and it also clearly 

indicates that groundwater flow is toward the west on the western portion of the site and not well 

defined on the eastern portion of the site (Figure 3-11). The contour interval on the figure is two 

feet. Groundwater elevations range from a high of 699.99 feet immediately west of Building 2078 

to a low of 673 .86 feet just downgradient of the pond. The maximum relief over the entire site is 

26.13 feet. In the eastern portion of the site near the former Munitions Washout Building, the 
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Table 3-3 

SEAD-4 - Water Table Elevations in Monitoring Wells 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

April 4, 1994 March 16, 199<f 
Monitoring Top of PVC 

I 

Depth to 

I 

Water Table Depth to 
Well Elevation (I) Water Elevation Water 

(feet) (feet) (feet) (feet) 
·--

MW4-I 700.12 3.45 696.67 3.85 

MW4-2 702.44 3.28 699.16 4.02 

MW4-3 699.90 4.47 695.43 5.06 

MW4-4 680.37 2.38 677.99 2.53 

MW4-5 700.46 3.91 696.55 4.36 

MW4-6 686.12 NA NA 3.56 

MW4-7 699.46 NA NA 3.15 

MW4-8 684.08 NA NA 3.59 

MW4-9 703.66 NA NA 3.08 

MW4-10 706.72 NA NA 3.52 

MW4-II 708.20 NA NA 5.07 

MW4-12 710.11 NA NA 7.64 

MW4-13 700.92 NA NA 3.00 

Notes: 

(I) Elevations are relative to the North American Vertical Datum (NAVO) 1988. 
(2) April 4, 1994 data were collected as part of the ESI. 
(3) NA = Not Available. 

-

Water Table 
Elevation 

(feet) 

696.27 

698.42 

694.84 

677.84 

696.10 

682.56 

696.31 

680.49 

700.58 

703.20 

703.13 

702.47 

697 .92 

07/1,4/'Y.) 

July 6, 1999 
Depth to Water Table -

Water Elevation 
(feet) (feet) 

9.03 691.09 

6.1 696.34 

9.13 690.77 

6.51 673.86 

7.82 692 .64 

9.20 676.92 

6.77 692.69 

8.56 675 .52 

7.16 696.50 

7.55 699. 17 

8.42 699.78 

10.12 699.99 

7.45 693.47 

P11gc I of J 
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horizontal groundwater gradient was calculated to be 0.002 ft/ft between wells MW4-l and MW4-

5. On the western portion of the site, the gradient between MW4-5 and MW4-4 was calculated to 

be 0.019 ft/ft and groundwater flow is to the west. 

3.6.2 Hydraulic Conductivities in the Till/Weathered Shale Aquifer 

Horizontal hydraulic conductivities were determined for seven till/weathered shale wells at SEAD-

4 (Table 3-4). 

Hydraulic conductivities for all seven wells were calculated using the method described by Bouwer 

and Rice (1976) as described in Section 2.0. The slug test data and hydraulic conductivity results 

are presented Appendix D. 

Hydraulic conductivity values for the shallow till/weathered shale aquifer range from 4.76 x 10-4 

cm/sec to 4.68 x 1 o-3 cm/sec and the geometric mean was 1 .24 x 1 o-3 cm/sec. Published hydraulic 

conductivity values for till or representative materials are: 1) 0.49 m/day (5 .67 x 10-4 cm/sec) for a 

repacked predominantly sandy till (Todd, 1980), and 2) from 10-2 to 10-3 m/day (lo-5 to 10-6 

cm/sec) for representative materials of silt, sand, and mixtures of sand, silt, and clay (Todd, 1980). 

No published hydraulic conductivity values for weathered shale were identified. While the 

measured values are slightly greater than the values cited in literature above, they represent a 

combined effect of the till and weathered shale. 

3.6.3 Velocity of Groundwater in the Till/Weathered Shale Aquifer 

Using Darcy's Law, the average linear velocity of groundwater in the shallow till/weathered shale 

aquifer was calculated. The velocity estimate was calculated using the geometric mean of the site 

hydraulic conductivity, an estimated effective porosity, and measured on-site groundwater 

gradients. A porosity estimate for weathered fissile shale with large amounts of silt in the 

interstices could not be located in the literature. Therefore, effective porosities for the till of 15 

percent to 20 percent were used in the calculations. 

It is noteworthy that at SEAD-4 there is a well defined direction of groundwater flow to the west 

and a groundwater gradient that is maintained throughout the year based on the groundwater 

topography map discussed above for March 1999. 
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TABLE 3-4 

SEAD-4 - Hydraulic Conductivity (K) Values for the Till/Weathered Shale Aquifer 

Location ID 

MW4-6 

MW4-7 * 

MW4-8 

MW4-9 

MW4-10 

MW4-l l 

MW4-12 

MW4-13 

Summary Information 

Note: 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Test Name 

9 

5 

8 

6 

07 

05 

06 

7 

Maximum: 

Minimum: 

Geometric Mr1an: 

Median: 

K (cm/sec) 

1.84£-03 

NA 

3.05£-03 

4.76£-04 

1.06£-03 

5.07£-04 

4.68£-03 

6.62£-04 

4.68£-03 

4.76£-04 

1.24£-03 

1.06£-03 

K(ft/day) 

5.20 

NA 

8.66 

1.35 

3.01 

1.44 

13.27 

1.88 

13.27 

1.35 

3.51 

3.01 

*The slug test data collected at this monitoring well were inaccurate due to the low 

groundwater level. 

NA = Not available . 
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The average linear velocity of groundwater in the till/weathered shale aquifer was calculated using 

the method described by Darcy's Law. The Darcy equation for the average linear velocity (V) of 

groundwater flow (Freeze and Cherry 1979) is : 

where: 

V= 

K dh 
di 

n 

K is the horizontal hydraulic conductivity (cm/sec); 

n is the estimated effective porosity (percent); and 

dhldl is the hydraulic gradient (ft/ft). 

For the calculation of the groundwater flow velocity in March 1999 the input values used in the 

equation were: I) a hydraulic conductivity of 1.2 x 10-3 cm/sec (3.5 ft/day), 2) an effective 

porosity of 15 percent (0.15) to 20 percent (0.20), and 3) a groundwater gradient of 0.002 ft/ft 

(between wells MW4-1 and MW4-5) in the eastern portion of the site and .019 ft/ft (between 

MW4-5 and MW4-4) in the western portion of the site. Total porosities for till samples from 

another location at SEDA ranged from 34.0 percent to 44.2 percent with an average of 37.3 

percent. Therefore, an effective porosity of 15 percent to 20 percent was determined to be 

reasonable. 

To calculate the groundwater flow velocity between well MW4-1 and MW4-5 in the eastern 

portion of the site for March 1999 the above referenced input parameter values were used, with a 

groundwater gradient (0.002 ft/ft was used). By substituting into the above-reference equation, the 

groundwater velocity was calculated to be 0.035 ft/day (or 13 ft/year) at 20 percent effective 

porosity, and 0.04 7 feet/day ( or 17 feet/year) at 15 percent porosity. 

Also, for the March 1999 data, another groundwater velocity was calculated for the western portion 

of the site. For this calculation a gradient of 0.019 ft/ft between wells MW4-5 and MW4-4 was 

used and the hydraulic conductivity and effective porosity remained the same. Substituting the 

above-referenced values into the Darcy equation yields an average linear velocity of 0.33 feet/day 
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(or 120 ft/year) at 20 percent effective porosity, and 0.44 feet/day (or 161 feet/year) at 15 percent 

effective porosity. 

Based on the discussion above, it is important to note that the highly variable nature of the saturated 

thicknesses of the till/weathered shale aquifer may result in varying degrees of influence from the 

local bedrock topography on the direction and velocity of groundwater flow throughout the year. 

Thus, the calcu lated groundwater velocities are not likely to be sustained. Therefore, the actual 

direction and distance of groundwater flow as indicated by the calculated velocities are likely to 

vary throughout the year. 

3.7 ECOLOGICAL INVESTIGATION 

3.7.1 Introduction 

A qualitative assessment of SEAD-4 was conducted to determine the ecological character of the 

site. The assessment addresses the potentially significant risks to the following biological groups 

and special-interest resources associated with the site: vegetation, wi ldli fe, aquatic life, 

endangered and threatened species, and wetlands. The assessment was conducted within the 

SEAD-4 site and the surrounding area within a radius of 0.5 mile. The study area includes 

intermittent and perennial drainage ditches, a man-made pond and terrestrial areas within the 

0.5-mile radius. 

The results of the ecological assessment will be used in the Ecological Risk Assessment (ERA) 

component of the Baseline Risk Assessment (BRA) . The BRA will evaluate the likelihood that 

adverse ecological effects are occurring or may occur as a result of exposure to chemicals 

associated with the site based on a weight-of-evidence approach . 

3.7.2 Site Habitat Characterization 

Site-specific data were compiled regarding the types of habitats and wildlife species found in the 

site vicinity. The data were compiled during a site visit conducted in September 1999. In order 

to characterize the site and the habitats within the 0.5-mile radius, pedestrian surveys were 

conducted throughout the study area and a comprehensive list of all species observed was 

prepared. This list is included as Table 3-5. Observations included sightings, vocalizations, 
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Table 3-5 
Species Observed at SEAD-4 
Seneca Army Depot Activity 

Terrestrial Riverine Lacustrine Palustrine 
System System System System 

Species Observed Open Uplands Forested Riverine Lacustrine Forested Open 
Uplands Cultural Cultural Wetlands Wetlands 

Common Name Scientific Name Success ional Successional Succession al Ditch/ Artificial Floodplain Shallow 
Old Field Shrubland Southern Artificial Pond Forest Emergent 

Hardwoods Stream Marsh 
Canopy Trees 
Red maple Acer rubrum X X 
Silver maple Acer saccarum X X 
Tree-of-heaven A ilanthes altissima X 
Gray birch Betu/a populifolia X X 
Pignut hickory Carya glabra X 
Shagbark hickory Carya ovata X 
White ash Fraxinus americana X X 
Black walnut Jug/ans nigra X 
Eastern cottonwood Populus deltoides X X 
White oak Quercus alba X 
Chestnut oak Quercus prinus X 
Northern red oak Quercus rubra X 
Black locust Robinia pseudo-acacia X 
Basswood Tilia americana X X 
American elm Ulmus americana X X 
Understory Trees and Shrubs 
Gray birch Betula populifolia X X 
American hornbeam Carpinus caroliniana X 
Red-osier dogwood Cornus stolonifera X X 
Hawthorne Craetegus sp. X X X 
Eastern red cedar Juniperus virginiana X X 
White mulberry Morus alba X X 

Cherry Prunus sp. X X 
Black cherry Prunus serotina X X X 
Black willow Salix nigra X 
Euro. buckthorn Rhamnus cathartica X X X X 
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Table 3-5 
Species Observed at SEAD-4 
Seneca Army Depot Activity 

Terrestrial Riverine Lacustrine Palustrine 
System System System System 

Species Observed Open Uplands Forested Riverine Lacustrine Forested Open 
Uplands Cultural Cultural Wetlands Wetlands 

Common Name Scientific Name Successional Succession al Successional Ditch/ Artificial Floodplain Shallow 
Old Field Shrubland Southern Artificial Pond Forest Emergent 

Hardwoods Stream Marsh 
Understory Trees and Shrubs (cont.) 
Staghom Sumac Rhus typhinia X X X 
Wild rose Rosa multi.flora X X 
Red raspberry Rubus idacus X X X 
Herbaceous Plants 
Yarrow Achillea millefolium X X 
Common ragweed Ambrosia artimisiifolia X X X X 
Milkweed Asclepias syriaca X X 
New England aster Aster novae-anglaie X X 
Yellow wild indigo Baptisia tinctoria X X 
False nettle Boehmaria cylindrica X 
Spotted knapweed Centaurea maculosa X X 
Common chickweed Cerastium arvense X X 
Chicory Cichorium intybus X 
White daisy Chrysanthemum X 
Orchard grass Dactylis glomerata X 
Queen Anne ' s lace Daucus carota X X X 
Teasel Dipsacus sylvestris X X 
Equisetum Equisetum hymale X 
Common strawberry Fragaria virginiana X 
Manna grass Glyceria borealis X 
Hawkweed Hieracium sp. X 
Butter and eggs linaria vulgaris X 
Purple loosestrife lythrum salicaria X X 
White sweet clover Melilotus alba X 
Evening primrose Oenothera biennis X 
Yellow wood sorrel Oxalis stricta X 
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Table 3-5 (Cont.) 
Species Observed at SEAD-4 
Seneca Army Depot Activity 

Terrestrial Riverine Lacustrine Palustrine 
System System System System 

Species Observed Open Uplands Forested Riverine Lacustrine Forested Open 
Uplands Cultural Cultural Wetlands Wetlands 

Common Name Scientific Name Successional Successional Succession al Ditch/ Artificial Floodplain Shallow 
Old Field Shrubland Southern Artificial Pond Forest Emergent 

Hardwoods Stream Marsh 

Herbaceous Plants (cont.) 
Panic grass Panicum spp. X X 
Virginia creeper Parthenocissus quinquefolia X X X X 
Common reed Phragmites australis X X X 
Poke weed Phytolacca americana X X 
Engl ish plaintain Plantago lanceolata X 
Bluegrass Paa palustris X 
Pickerel weed Pontedaria cordata X 
Black-eyed susan Rudbeckia hirta X X 
Goldenrod Solidago graminifolia X X 
Canada goldenrod Solidago canadensis X X X 
Dandelion Taraxacum officinale X 
Poison ivy Toxicodendron radicans X X X X X 
No common name Tragopogon officinale X 
White clover Trifolium repens X 
Cattail Typha latifolia X X 
Common mullein Verbascum thapsis X X 
Wild grape Vitis sp. X X X X X 
Birds 
Great blue heron Ardea herodias X X 
Red-tailed hawk Buteo jamaicensis X X 
Northern cardinal Cardinalis cardinal is X X X X 

Great blue heron Ardea herodias X X 

Red-tailed hawk Buteo jamaicensis X X 
Northern cardinal Cardinal is cardinalis X X X X 

Turkey vulture Cathartes aura X 
Blue jay Cyanocitta cristata X X X X 
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Table 3-5 (Cont.) 
Species Observed at SEAD-4 
Seneca Army Depot Activity 

Terrestrial Riverine Lacustrine Palustrine 
System System System System 

Species Observed Open Uplands Forested Riverine Lacustrine Forested Open 
Uplands Cultural Cultural Wetlands Wetlands 

Common Name Scientific Name Successional Succession al Succession al Ditch/ Artificial Floodplain Shallow 
Old Field Shrubland Southern Artificial Pond Forest Emergent 

Hardwoods Stream Marsh 

Birds 
Northern flicker Colaptes auratus X X 
American crow Corvus brachyrhynchos X X X 
Gray catbird Dumetella carolinensis X X 
American kestrel Falco sparvarius X 
Wild turkey Meleagris gallopavo X X X X 
Mocking bird Mimus polyglottos X X X X 
Great crested flycatcher Myiarchus crinitus X X 
Black-capped chickadee Parus atricapillus X X X 
Rufous-sided towhee Pipilo erythrophthalmus X 
European starling Sturnus vulgaris X X X 
Tree swallow Tachycineta bicolor X 
Brown thrasher Toxostoma rufum X X X 
American robin Turdus migratorius X X X X 
Mourning dove Zenaida macroura X X X 
Mammals 
Red fox Canis rufus X X X 
Opossum Didelphis virginiana X X X X X 

Bobcat Fe/is rufus X X X X 
Mouse Peromyscus sp. X X X 
White-tailed deer Odocoileus virginianus X X X 
Raccoon Procyon lotor X X X X X X X 
Eastern gray squirrel Sciurus carolinensis X X 

Eastern cottontail rabbit Sylvilagus floridanus X X X X 

Fish 
Largemouth bass Micropterus salmoides X 
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tracks, burrows, nests, and scat. Observations and assessments were concentrated on 

undeveloped upland areas , waterways, and wetlands within the study area. Only limited, 

informal biological sampling was conducted to determine the species present within the study 

area. Sampling included small mammal trapping on three consecutive nights, and seining in the 

wetlands for fish and invertebrates. No extensive quantitative sampling was conducted during 

this preliminary phase of the evaluation. 

The vegetation communities within the study area were evaluated using the classification system 

developed by the New York State Department of Environmental Conservation (NYSDEC) 

Natural Heritage Program Ecological Communities of New York State (Reschke, 1990). 

Information presented in this section was assembled through a combination of literature review, 

file searches, telephone interviews, office visits, and site inspection . Information was obtained 

from various departments of the NYSDEC, Cornell University, the U. S. Fish and Wildlife 

Service (USFWS), and from various publications . Site-specific resource information was 

obtained from previous ecological characterizations, the Seneca Army Depot Natural Resources 

Management Plan (SEDA, 1992c), the Rare Species Survey Seneca Army Depot Activity 

(USFWS 1996), the Wetland Delineation Report for the New York State Department of 

Correctional Services (NYSOGS, 1998), and the Wetlands, Fish, and Wildlife Plan (SEDA, 

1995). Regional information was obtained from the USGS 7.5 minute Romulus, Ovid, Dreden, 

and Geneva South quadrangle maps, the USFWS National Wetland Inventory maps, and digital 

ortho quadrangle aerial photography. 

Meteorology 

The climate in the vicinity of the Seneca Army Depot is temperate, with moderately cold winters 

and warm, humid summers. Temperatures reach 90° Fahrenheit or higher for 8 to 15 days during 

the months Of June, July, or August. · Lake Ontario, Seneca, and Cayuga Lakes have a 

moderating effect on both daytime highs and nighttime low temperatures. Rainfall is heaviest 

during the late spring and summer growing season with averages between 14.5 and 15 .5 inches. 

Total annual precipitation ranges from 26.5 to 37.5 inches. At least one inch of snow covers the 

ground from early December to the middle of March, with an average annual snowfall of 60 to 

65 inches. 
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Physical Site Description 

The Seneca Army Depot is located west of Romulus, NY, and 12 miles south of Geneva and 

Seneca Fall s, NY. The installation lies within the southern portion of the area described in the 

Ecological Communities of New York State (NYSDEC, 1990) as the Great Lakes Plain, on the 

northern edge of the Appalachian Plateau. The Seneca Army Depot is composed of 

approximately I 0,600 acres of a high, broad plateau separating Cayuga Lake to the east, and 

Seneca Lake to the west. The topography across the installation slopes gently from 765 feet at 

the southeast corner to 585 feet at the northwest corner. 

Four watersheds are present on the installation (USDA, 1989). Kendig Creek drains the central 

portion of the installation into Seneca Lake. Reeder Creek drains the northwest and north-central 

portions of the installation. The northeast portion of the installation drains into Kendaia Creek, 

which flows north into the Cayuga-Seneca Canal. The southern portion of the installation is 

drained into Indian Creek, which discharges into Seneca Lake near Sampson Park. 

The SEAD-4 area is located in the southwestern portion of the Indian Creek watershed . The 

features on the site include various abandoned buildings, munitions storage igloos, railroad 

tracks; a network of paved and gravel roads , an excavated pond, and undeveloped areas. Off

base land use within the 0.5-mile radius study area is predominantly agricultural and residential. 

The site has been filled, drained, and graded. The rocky substrate is shale excavated from a 

nearby borrow pit. Ditches draining the site are small, intermittent and do not support wetland 

species except in occasional depressions . The ditches either connect to Silver Creek to the east 

or Indian Creek to the west. Both creeks have been highly altered to enhance drainage. They 

have been excavated so that they are deeper, wider, and straighter and the spoil from the 

excavation has been placed on the banks to prevent flooding . The ditches/creeks also have been 

cleared and snagged of all stream bed vegetation. These creeks form a confluence at the southern 

boundary of the installation . 

Land Use and Vegetative Cover 

All areas of the installation have been altered to varying degrees by management practices, 

whether from mission-related maintenance activities within the last 40 years, or from historical 
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farming practices. With the on-going closure of the installation, some management activities 

such as mowing and silviculture have been reduced or terminated due to lack of manpower, or 

due to the change in mission. 

Although the installation is in the closure process, access is still restricted by a high chain-link 

fence topped by barbed wire. A gate on the eastern side of the installation (the former main gate) 

is the only remaining official access point. A paved patrol road circles the entire facility, 

although regular patrols are no longer conducted. A network of paved and gravel roads totaling 

141 miles traverses the installation. Many of the roads are in disrepair or have become 

overgrown due to the lack of traffic and regular maintenance. 

The installation is divided into three categories, based on the pre-closure facility land use. The 

Main Post is 9,832 acres and consists of an exclusion area containing partially buried, reinforced 

concrete munitions storage igloos, general storage magazines, and warehouses. The cantonment 

area of the installation is 755 acres and consists of the North and South Posts. The North Post, at 

the north end of the Main Post, includes troop housing, troop support, and community services. 

The South Post is located in the southeast portion of the facility near Route 96 and is a developed 

area containing warehouses, administration buildings, quarters, and community services. Only a 

few of the buildings in the installation are still in use by the staff of 60 remaining on the base. 

Upland Communities 

Successional Old Field. The majority of the SEAD-4 study area falls into this vegetation 

classification (Figure 3-12) This habitat type occurs in areas in which the vegetation and/or soil 

have been altered by clear-cutting, grading, draining, mowing, or other activities commonly 

associated with land management practices . The vegetative cover in these areas is limited to 

herbaceous species common to recently or routinely disturbed areas and includes numerous 

nuisance exotic and opportunistic species. All upland areas within the study area that do not 

support a shrub or tree stratum exceeding 50% cover fall into this classification. Much of the 

munitions storage area was routinely mowed for security measures, as were the shoulders of the 

roadways and the areas around facilities. Now that the base is officially closed, mowing has 

become less frequent ·or has been terminated altogether, and the opportunistic species are 

successfully competing with the introduced turf and native grass species. Depending upon the 

specific site conditions, species present include goldenrod, chickweed , New England aster, 
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Queen Anne ' s lace, ragweed, wild strawberry, and dandelion. Many areas are rapid ly 

succeeding into shrublands, as can be determined by the presence of red-osier, sumac, eastern 

red cedar sap ling, multiflora rose, and serviceberry. 

This vegetation classification provided excellent habitat for the white-tailed deer which were 

often observed foraging in the old field areas adjacent to forest and shrub communities. Other 

species commonly observed in this habitat include east~rn cottontail rabbit, numerous songbirds, 

red fox, and raccoon. 

Successional Shrub. This vegetation classification is characterized by a dominance of shrub 

species, and less than 50% cover of canopy trees. The species in this community include red

osier dogwood, staghorn sumac, wild plum, European buckthorn, red raspberry, black cherry, 

wild rose, and saplings of early successional trees such as black locust, red maple, and tree-of

heaven. In drier areas, these shrubs can form dense thickets, while in depressions, the dominant 

species are more mesic varieties such as the red osier dogwood and red raspberry. The 

groundcover in the successional shrub community is usually dominated by various graminoid 

species, interspersed with opportunistic forb species. This vegetation community is very popular 

with songbirds, especially migrating species. Those observed in this area included cedar 

waxwing, American robin, brown thrasher, blue jay, mocking bird, European starling, gray 

catbird, and rufous-sided towhee. Also common in this habitat are the common and white white

tailed deer, raccoon, and eastern cottontail rabbit. 

Successional Southern Hardwoods. Successional southern hardwood communities develop on 

sites that have cleared, graded logged, or otherwise disturbed. The canopy, which may form 

within 7 years of disturbance, is usually composed of fast-growing species that require a 

significant amount of light. When the canopy in this community becomes fairly dense, the 

canopy species usually do not reproduce because of the reduced sunlight, and shade-tolerant 

trees become established. 

This vegetation community is characterized by the dominance of early and mid-successional 

native and introduced tree species. Common canopy species include gray birch, black locust, 

American elm, silver maple, and eastern cottonwood. Understory species include those found in 

the old field communities. The wildlife found in this habitat included common white-tailed deer, 
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black-capped chickadee, tufted titmouse, northern cardinal , northern flicker, downy woodpecker, 

raccoon, opossum, eastern gray squirrel, and the white white-tai led deer. 

Wetland Communities 

All wetlands within the 0.5-mile radius have been altered to some degree by land management 

practices. Natural creeks have been straightened and channelized, and former wetland areas 

have been drained and filled. 

Artificial Pond. A small (0.72 acres) pond is located west of the abandoned buildings in the 

southern region of the installation. The pond was excavated historically as a shale gravel pit for 

fill material. More recently, the side slopes were graded to create littoral shelves, and the pond 

was stocked with bass. Currently, the pond provides little habitat, and seining the pond produced 

one small bass fingerling . The side slopes have a sparse cover of upland forb species and there 

are no emergent, floating, or submerged aquatic vegetative species, with the exception of green 

algae mats. The water is relatively clear, but stained dark. The substrate in the bottom of the 

pond is approximately one foot deep, and is black, flocculent muck with a sulfur odor. The 

water level in the pond was very low due to the severe drought this area had experienced during 

the previous summer, and appeared to be approximately 3 feet deep to the top of the muck. The 

normal water elevation was estimated to be at least 3.5 feet lower than the water level indicators 

on the side slopes. During the rainy season, the water in the pond increases and discharges 

through a 12" PVC pipe in the berm on the southern side of the pond. The discharge flows into a 

depression and then sheet-flows to the south. The depression was vegetated with cattail , but no 

other wetland indicator species were present. 

Th is pond offers marginal wildlife habitat due to the lack of vegetation and the poor water 

quality. The absence of emergent aquatic macrophytes in the pond is likely due in part to the 

fact that the substrate wou ld not easi ly support rooted vegetation. The flocculent material is too 

loose and undifferentiated to support plant roots, and the shale substrate is very hard and lacking 

in organic material. The green algal mats likely indicate stagnant water. The small fish taken 

from this pond was a bass of the variety that was introduced into the pond a few years ago, and 

the lack of additional biota may be the result of predation or the lack of sufficient substrate. 
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There are, however, numerous tracks of wading birds, raccoons, deer, and other wildlife around 

the pond, likely due to the fact that the pond is one of the few water sources on the installation. 

Ditch/Artificial Stream. Several channelized streams and excavated drainage ditches are found 

throughout the study area. Only the largest of the ditches had standing water present, and no 

flow was observed. These large ditches were vegetated with cattail, purple loosestrife, cardinal 

flower, golden rod, and other herbaceous species. Many of the ditches support common upland 

ruderal species and likely only function as conveyance systems during severe storms. No 

wildlife was observed in the ditches within the study area, but muskrat and beaver were observed 

in ditches in the northern portion of the installation, so it can be assumed that the ditches within 

the study area provide habitat for these animals during the summer when water levels are higher. 

Floodplain Forest. Floodplain forests within the study area were located along the ditch in the 

southeastern portion of the installation. The ditch is the channelized remnant of Silver Creek, 

which at one time meandered through the floodplain . The forest has a dense, closed canopy of 

various deciduous hardwood trees such as red and silver maple, gray birch, northern red oak, 

white ash, cotton wood, and basswood. There is a sparse understory of saplings of the canopy 

trees. The groundcover is also sparse and is dominated by vines of Virginia creeper and poison 

ivy. The impacts of the hydrological alterations of the stream were obvious in that there were no 

signs of recent flooding events or normal seasonal inundation . Despite the hydrological 

alterations, the forest provided valuable foraging and cover habitat for numerous wildlife 

species. The numerous deer and turkey on the installation were routinely observed taking cover 

in the forested areas. 

Shallow Emergent Marsh. A shallow emergent marsh is located adjacent to the western patrol 

road near the airfield . The marsh formed as a result of impounding the discharge from a man

made ditch in the low area next to the road . The dead trees in the vicinity indicate that the 

impoundment is fairly recent. Another indicator of the recent origin and artificiality of the 

wetland is the predominance of nuisance and opportunistic vegetation (Typha latifolia and 

Phragmites australis) and the low organic content of the soils. There was no standing water in 

the wetland at the time of the site assessment, likely due to the recent drought. Despite the 

disturbed and artificial nature of the wetland, it is one of the few marshes on the installation, and 

therefore valuable habitat. Ephemeral marshes such as this one are especially important to 

piscivorous avifauna species for foraging habitat . 
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Terrestrial Cultural Communities 

Terrestrial cultural communities were combined on the vegetation community map included in 

this report. The features included in this category are roadways, buildings, residential areas, 

agricultural areas, railroad tracks, and other areas of anthropogenic origin that provide marginal 

habitat. 

Paved Roads. The Seneca Army Depot has a network of paved and gravel roads that total 141 

miles. The roads do not offer forage opportunities for most species, but do provide basking areas 

for ectothermic species during cooler weather, and therefore offer prey opportunities for certain 

predators . During the site investigation, a red-tailed hawk was observed taking a small snake 

from one of the perimeter roads. The hawks were frequently observed on poles and in trees 

adjacent to the roads waiting for prey. 

Prior to the closure of the installation, the road shoulders were routinely mowed. Since the 

closure mowing has been cut back significantly, and the shoulders have reverted to successional 

old field vegetation. This will have a beneficial effect on wildlife habitat as long as the traffic 

levels remain low. 

Abandoned Structures . The abandoned buildings in the vicinity of SEAD-4 provide nesting 

habitat for barn swallows, roosting sites for bats, and shelter for small mammals. No other 

habitat utilization of the abandoned buildings was observed. Although no bats or bat droppings 

were observed in the vicinity, it is known that bats inhabit the base and the abandoned buildings 

provide excellent habitat. 

Railroads. Railroad tracks in the vicinity of the site were observed as being hunting grounds of 

red-tailed hawk and great horned owl during the field visits. These birds occupied prominent 

perches adjacent to railroad corridors frequently during the site visits . Railroads apparently 

serve as trails for nocturnal creatures, as tracks and scat of skunk, raccoon, fox, and opossum 

were observed frequently. Poor rooting substrate and herbicide application suppress vegetation 

along the tracks and shoulders. 
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Wildlife Resources 

Wildlife resources at the Seneca Army Depot are intensively managed under a cooperative 

conservation and development plan developed in conjunction with the NYSDEC ( 1992). The 

objectives of the fish and wildlife management plan are to: 

• Protect and develop habitat for the production of game and non-game species; 

• Control white-tailed deer (Odocoileus virginianus) harvest (with additional emphasis on 

white-tailed deer management); 

• Enhance non-game species populations for their aesthetic, recreational , and educational 

values; and 

• Establish long range goals for selected species including eastern bluebird (Salia salis), ring

necked pheasant (Phasianus colchicus), wood duck, white-tailed deer, and wild turkey 

(Meleagris gallopavo ). 

Commonly occurring small game mammals in the installation include eastern cottontail rabbit 

(Sylvilagus floridanus) , gray squirrel (Sciurus carolinensis), raccoon (Procyon lotor), snowshoe 

hare (Lepus americanus), muskrat (Ondatra zibithecus), beaver (Castor canadensis), eastern 

coyote (Canis latrans), red fox (Vulpes vulpes), and gray fox (Urocyon cinereoargenteus). 

Ruffed grouse (Bonasa umbellus), ring-necked pheasant, and wild turkey also inhabit the depot. 

Waterfowl are attracted to wetlands on and around the depot, particularly the 87-acre "duck 

ponds" created in the northeast corner of the property during the 1970s. 

The wildlife within 0.5 mile of the site consists of upland species, particularly those favoring old 

fields and shrub lands, since these are abundant habitats in the study area. The mixture of these 

habitats with small woodlots and tree rows provides ideal habitat for white-tailed deer, which are 

common throughout the installation. Many non-game species also are present in the depot and 

potentially utilize habitats within the 0.5-mile study area. Tracks, presumed to be of eastern 

coyote, coy-dog, or feral dog, were observed along the railroad tracks throughout the site. 

(While their tracks are often indistinguishable, no domestic dogs remain on the installation since 

base closure.) Tracks of white-tailed deer, raccoon, and rabbit also were observed adjacent to the 

site. Wildlife evidence and direct observations made during site visits are presented in Table 3-

5. 
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Endangered Species and Significant Habitats 

The NYSDEC Natural Heritage Program Biological and Conservation Data System identifies no 

known occurrences of federal- or state-designated threatened or endangered plant or animal 

species within a 2-mile radius of the site. No species of special concern are documented within 

the depot property. Field investigation of the site determined that the surrounding area is highly 

modified and has a disturbed ecology resulting from management consistent with mission 

activities . Highly disturbed sites are characteristically colonized by opportunistic species and do 

not typically support rare or endangered flora and fauna. No rare or endangered species were 

observed during the site assessment. 

There is always the potential , however, for the site to be utilized by an endangered or threatened 

species in the future. Table 3-6 provides a list of the state- and federally-listed species that may 

at some time occur in the vicinity of or on the SEAD. 

The installation is the focus of wild li fe and forestry management practices being conducted at 

the depot. Wild life management efforts focusing on waterfowl, songbirds, and game populations 

have been conducted for many years. 

The habitat value of the SEAD-4 site itself is considered fair due to the recovery of the 

vegetative cover and the recent lack of human activity. Numerous songbirds were heard and 

observed around the site, and burrows and scat of the eastern cottontail were commonly 

observed. 

3.7.3 Habitat Assessment 

Resource Value to Humans 

The Seneca Army Depot represents a unique opportunity for wildlife and pest control research in 

New York State due to its large size and continuous perimeter fencing . The depot property 

represents significant value to humans resulting from decades of wildlife management and 

scientific research . The NYSDEC has used the depot white-tailed deer population to develop 

population, growth, and reproduction models . Currently a Cornell University/NYSDEC white

tailed deer immuno-contraception study is being conducted with a captive herd in the Q area of 
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Table 3-6 
Flora and Fauna Listed by the State of New York or the USFWS 

as Endangered, Threatened, or of Special Concern 
That May Occur on the Seneca Army Depot 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Common Name Scientific Name Federal State 

Plants 
Small whorled pogonia Isotoria medeloides T T 

Birds 
Sharp-shinned hawk Accipiter striatus SSC 
Cooper's hawk Accipiter cooperii SSC 
Northern goshawk Acciptier gentilis SSC 
Short-eared owl Asia flammeus E 

American bittern Botaurus lentiginosus SSC 
Red-shouldered hawk Buteo lineatus SSC 
Whip-poor-will Caprimulgus minor SSC 
Common night-hawk Chordeiles minor SSC 
Northern harrier Circus cyaneus T 
Peregrine falcon Falco peregrinus E 

Common loon Gavia immer SSC 
Bald eagle Haliaeetus leucocephalus T 
Least bittern Jxobrychus exilis T 
Loggerhead shrike Lanius ludovicianus E 

Red-headed woodpecker Melanerpes erythrocephalus SSC 
Pied-billed grebe Podilmbus podiceps T 
Osprey Pandion haliaetus SSC 

Reptiles and Amphibians 
Wastern spiny softshell Apa/one spinifera SSC 
Worm snake Carphophis amoenum SSC 
Spotted turtle Clemmys guttata SSC 
Southern leopard frog Rana sphenocephala utricularius SSC 
Eastern spadefoot toad Scaphiopus holbrookii SSC 
Eastern box turtle Terrapene carolina SSC 

Mammals 
Indiana bat Myotis soda/is SSC 
Small-footed bat Myotis leibii SSC 
New England cottontail Sylvilagus trasitionalis SSC 
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the Main Post. NYSDEC biologists participate in annual harvests by inspecting field-dressed 

deer for disease and parasites, aging specimens, and measuring beam diameter (SEDA, 1992c). 

NYSDEC conducted studies in the 1960s on fox reproduction inhibition using diethyl stilbestrol 

(DES) to control the spread of rabies. Cornell University entomologists have conducted studies 

on the ability of northern corn rootworm to traverse areas of non-croplands at the depot (SEDA, 

1992c). 

Consumptive use of wildlife consists of hunting of upland birds, predators, waterfowl , and white

tailed deer. Harvest of deer is closely monitored to maintain the population below carrying 

capacity of the depot habitat (SEDA, 1995). Hunting on the property is presently limited to 

current and retired military personnel and limited numbers of guests. Hunting is conducted 

during both the Southern Zone archery and firearms hunting seasons in accordance with New 

York State regulations. Discontinuation of the military mission of the depot may have 

significant impacts on the types and intensity of human utilization of wildlife resources in the 

future . The white deer on the installation are highly desirable hunting trophies. 

The consumptive wildlife resource value of the SEAD-4 property to humans is considered high. 

The site is relatively remote, game is plentiful, and the low vegetation in some areas facilitates 

the spotting of the larger game species. Evidence of non-c :msumptive wildlife resource 

utilization, such as bird watching, wildlife observation, photography, and amateur study was not 

observed during the site evaluation, but the potential for such activity would be high if the public 

was provided limited access to the installation. The white white-tailed deer population is an 

unusual herd that has an important aesthetic value. The wetlands within and adjacent to the site 

do not provide exploitable fisheries resources, due to the negative water quality impacts caused 

by human activity. No recreational fishing resources are available within the 0.5-mile study 

area . 
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4.0 NATURE AND EXTENT OF IMP ACTS 

Data quality objectives for this RI follow the guidance described in Data Quality Objective 

(DQO) for Remedial Response Activities: Development Process (US EPA, March 1987) that is 

described in the approved Generic Installation RI/FS Workplan for SEDA. This DQO document 

has been replaced by the Data Quality Objectives Process for Superfund: Interim Final Guidance 

(USEPA, 1993). Although the workplans for this site referenced the earlier DQO document 

(USEPA, 1987), a review of the Interim Final Guidance (USEPA, 1993) indicates that the 

development of the field investigation program for SEAD-4 essentially followed the steps 

outlined in the Interim Final Guidance. These steps include development of a conceptual site 

model , defining the exposure scenarios, determining the regulatory objectives, defining the 

boundaries of the study area, and developing a judgmental sampling plan for the field 

investigation program . The non-probabilistic approach to developing a sampling program was 

used because the objective of the program was to establish that a threat exists in a complete 

exposure pathway by confirming the presence of a hazardous chemical substance associated with 

the site, based on visual and historical information on the chemical sources. The specific 

locations of chemical impacts were identified during the ESI and from historical information 

about activities conducted at the sites . In order to maintain consistency between the Generic 

Installation RI/FS Workplan, tl1e Scoping Plan for SEAD-4, and the reports prepared for SEDA, 

this report will continue to reference the earlier DQO document. 

4.1 INTRODUCTION 

This section presents the analytical results for all media sampled at SEAD-4. Data from the ESI 

and the RI investigations have been merged into a single data base and they are discussed as a 

whole in this RI report. 

The investigation activities performed for the RI generated Level I, Level II , and Level IV 

analytical data. These data categories are described in the earlier DQO document (USEPA, 

1987). The Interim Final Guidance (USEPA, 1993) describes two data categories, screening 

data with definitive confirmation, and definitive data. These three categories are associated with 

specific quality assurance and quality control elements. The Level I, II , and IV data meet the 

applicable QA/QC requirements for screening and definitive data which are presented in the 
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Interim Final Guidance. To maintain consistency between the workplans and reports prepared 

for SEDA, the data categories will continue to be referred to using "Level" terminology. 

The Level I data was gathered primarily for health and safety reasons during soil boring and 

monitoring well sampling activities using field screening instruments (such as a 

Thermoenvironmental , Inc. OVM 580B and a Miniram PDM-3 dust monitor) . Level II analyses 

were used to locate additional surface soil sampling locations in two areas of SEAD-4 known to 

have high chromium in the soil. Level IV analyses were used to generate data that would 

positively identify constituents at SEAD-4, and define the extent of their impacts in seven types 

of media. The six types of media at SEAD-4 are as follows: 

• Surface Soil ; 

• Subsurface Soil ; 

• Groundwater; 

• Surface Water; 

• Sediment; and 

• Building Debris/Soil Samples. 

For each of these media, the parameter grc.,ups analyzed for include: VOCs, SVOCs, pesticides 

and PCBs, metals, nitroaromatics, nitrate-nitrogen, and herbicides (ESI only); the VOC and 

SVOC analyses also included the identification and quantification of tentatively identified 

compounds (TI Cs) (refer to Appendix F). Building material samples were collected from inside 

six buildings and also analyzed for parameters listed above as part of the RI. 

The Level IV analytical results are discussed first by media and then by constituent group. The 

analytical results are summarized on data tables and, where appropriate, maps are used to show 

the horizontal and vertical distribution of constituents of concern at the site. Complete analytical 

data tables are in Appendix F. 

4.2 BUILDING MATERIALS 

Six soil/debris samples were collected from the interior of Buildings 2084, 2085 , 2073 , 2078, 

2076, and 2079 during the RI fi eld program . The six samples were submitted for the chemical 

analyses described in Section 2.8 . 

June 2000 

Page 4-2 

P:\PIT\Projects\SENECA IS4 RI\ TEXT\Dr. Final\S ECT 4c. DOC 



SENECA SEAD-4 DRAFT FTNAL RJ REPORT 

Summary statistics for the building materials analyses are shown in Table 4-1. The table of 

results of the chemical analyses for the building materials is presented in Appendix F. 

4.2.1 Volatile Organic Compounds 

One VOC, acetone, was detected in all six soil/debris samples collected from six buildings at the 

site (Table 4-1). The concentrations of acetone ranged from 3 J µg/kg to a maximum 

concentration of 40 µg/kg , which was detected in the sample from Building 2085. 

4.2.2 Semivolatile Organic Compounds 

Twenty-five SVOCs were detected m the soil/debris samples (Table 4-1) . Most of the 

maximum concentrations were detected in the sample collected from Building 2078. Maximum 

concentrations of benzo(a)anthracene (5 ,200 µg/kg), benzo(a)pyrene (8,500 µg/kg), bis(2-

ethylhexyl)phthalate (890,000 µg/kg) , dibenz(a,h)anthracene (3,000 J µg/kg), chrysene (13,000 J 

µg/kg), phenanthrene (23 ,000 J µg/kg ),and pyrene (25,000 µg/kg) were detected in the building 

sample collected from Building 2078. 

4.2.3 Pesticides and PCBs 

Eighteen pesticides/PCBs were detected in the soil/debris samples (Table 4-1). The maximum 

concentrations of pesticides/PCBs were found in sample collected from Building 2073. 4,4 ' 

DDE and 4,4 ' -DDT were detected in al l the samples. The maximum concentrations of 4,4 ' -DDE 

(1 ,200 J µg/kg) and 4,4 ' -DDT (5 ,600 µg/kg) were detected in the sample from Building 2073. 

Arochlor-1254 was detected in five samples with the maximum concentration (91 ,000 µg/kg) 

detected in the sample from Building 2073 . Arochlor-1260 was detected in four samples and the 

maximum concentration of3 , l 00 µg/kg) was detected in the sample from Building 2079. 
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Table 4-1 
Summary Statistics for Building Material Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

I FREQUENCY 
OF 

UNITS MAXIMUM DETECTION 
Volatile Organic Compounds 
Acetone UG/KG 40 100% 
Semivolatile Organic Compounds 
2,4-Dinitrotoluene UG/KG 360 33% 
2-Methylnaphthalene UG/KG 1500 33% 
Acenaphthene UG/KG 1400 67% 
Anthracene UG/KG 690 83% 
Benzo(a)anthracene UG/KG 5200 83% 
Benzo(a)pyrene UG/KG 8500 100% 
Benzo(b )fluoranthene UG/KG 11000 100% 
Benzo(ghi)perylene UG/KG 8700 100% 1 
Benzo(k)fluoranthene UG/KG 8300 50% 
Bis(2-Ethylhexyl)phthalate UG/KG 890000 100% 
Butylbenzylphthalate UG/KG 1600 . 50% 1 
Carbazole UG/KG 5800 , 67% 
Chrysene UG/KG 13000, 100% 
Di-n-butylphthalate UG/KG 32000 1 100% 
Dibenz(a,h)anthracene UG/KG I 3000 67% 1 
Dibenzofuran UG/KG 15001 33% 
Diethyl phthalate UG/KG I 130 I 33% , 
Fluoranthene UG/KG I 25000 100% I 

Fluorene ,UG/KG 760 50% 
lndeno(1 ,2,3-cd)pyrene IUG/KG : 7500 , 83% 
N-Nitrosodiphenylamine IUG/KG 66 17% 
Naphthalene !UG/KG I 13001 50% I 

Pentachlorophenol UG/KG 4900 33% 
Phenanthrene UG/KG 23000 ! 100% 
Pyrene IUG/KG 25000 100% : 
Explosives I 

1,3-Dinitrobenzene UG/KG 180 33% 
2,4,6-Trinitrotoluene UG/KG 260 17% 
2,4-Dinitrotoluene IUG/KG 1900 , 50% 
2-amino-4,6-Dinitrotoluene 1UG/KG 320 33% 
4-amino-2,6-Dinitrotoluene UG/KG 300 1 17% 
RDX 'UG/KG 200 17% 
Tetryl JUG/KG 820 17% 
Pesticides/PCBs ' 
4,4'-DDD UG/KG I 35 67% 
4,4'-DDE UG/KG I 1200 100% I 

4,4'-DDT IUG/KG i 5600 100% 
Alpha-Chlordane UG/KG ! 780 1 67% 
Aroclor-1 254 IUG/KG 91000 1 83% 
Aroclor-1260 IUG/KG 3100 ! 67% , 
Beta-BHC UG/KG 31 I 17% ' 
Dieldrin UG/KG I 11001 83% : 
Endosulfan I IUG/KG I 1601 33% 1 

Endosulfan II UG/KG I 30 1 33% 
Endosulfan sulfate UG/KG 200 ' 33% ! 
Endrin UG/KG I 320 50% I 

Endrin aldehyde UG/KG 390 83% 
Endrin ketone UG/KG 370 50% 
Gamma-Chlordane IUG/KG 95 83% 
Heptachlor UG/KG 34 17% 
Heptachlor epoxide 1UG/KG 360 83% 
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NUMBER I NUMBER 
OF OF 

DETECTS ANALYSES 

6 6 

I 

21 6 
2 , 6 
4 1 6 
5 6 
5 6 
6 ; 6 
6 1 6 
61 6 
3 ' 6 
6 1 6 
3 6 
4 ' 6 
6 6 
61 6 
4 6 
2 6 
2 6 
6 6 
3 6 
5 6 
1 6 
3 6 
2 6 
6 6 
6 6 

2 6 
1 6 
3 6 
2 6 
1, 6 
1 6 
1 6 

4 6 
6 6 
6 6 
4 6 
5 6 
4 6 
1 6 
5 6 
2 6 
2 6 
2 6 
3 6 
5 6 
3 6 
5 6 
1 6 
5 6 
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Methoxychlor 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Table 4-1 
Summary Statistics for Building Material Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

I FREQUENCY I NUMBER 

I OF OF 
NUMBER 

OF 
jUNITS MAXIMUM I DETECTION j DETECTS ANALYSES 

IUG/KG 390 1 50% 3 6 
I 

jMG/KG 6110 1 100%1 6 6 
IMG/KG 26.1 I 100% 1 6 , 6 
!MG/KG 33.6 1 100% 6 6 
!MG/KG i 3560 1 100% , 6 6 
IMG/KG I 0.46 33% 2 6 
JMG/KG 132 : 83% 5 6 
jMG/KG 253000 1 100% , 6 6 
IMG/KG 1840 100% 6 1 6 
IMG/KG I 37.1 , 100% ' 6 6 
IMG/KG I 12201 100% 5 1 6 
IMG/KG 28.7 , 67% 4 , 6 
!MG/KG I 362000 100% 6 6 
1MG/KG 12000 100% 6 6 
,MG/KG 17600 100% 6 6 
IMG/KG 1630 100% , 6 6 
MG/KG 62.8 100% 6 6 

IMG/KG 1330 ' 100% 6 6 
iMG/KG 3750 100% 6 6 
!MG/KG 0.57 100% 6 6 
IMG/KG 1530 100% 6 6 
MG/KG I 7 83% 5 6 
MG/KG 948 , 100% 6 6 

1MG/KG 6100 100% 6 6 
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4.2.4 Nitroaromatics 

Seven nitroaromatic compounds were detected in the soil/debris samples (Table 4-1). The 

compound 2,4-dinitrotoluene was detected in three of the samples, and the maximum 

concentration (1 ,900 J µg/kg) was detected in the sample from Building 2085. 

The compounds 1,3-dinitrobenzene and 2-amino-4,6-dinitrotoluene were also detected, but each 

in only two samples. The maximum concentration of the compound 1,3,-dinitrobenzene (180 

µg/kg) was detected in the sample from Building 2078. The maximum concentrations of 2-

amino-4,6-dinitrotoluene (320 J µg/kg) were detected in the sample from Building 2085. 

4.2.5 Metals 

Twenty-two metals were detected in the soil/debris samples collected from six buildings at 

SEAD-4 (Table 4-1). Barium was detected in all six soil/debris samples and its maximum 

concentration of 3560 mg/kg was found in Building 2084. Chromium was detected in all six 

soil/debris samples with the maximum concentration of 1840 mg/kg found in Building 2084. 

Copper was detected in all six samples and its maximum concentration of 1,220 mg/kg was 

found in Building 2079. Lead was found in all six samples. The maximum concentration of 

lead, 12,000 mg/kg, was detected in Building 2084. Nickel was detected in all six samples, with 

the maximum concentration (1 ,330 mg/kg) found in Building 2079. Zinc was detected in all six 

samples, the maximum ·concentration, 6, I 00 mg/kg, was found in Building 2078. 

4.2.6 Other Constituents 

Nitrate/Nitrite-Nitrogen 

Nitrate/Nitrite-Nitrogen was detected in all six soil/debris samples. The nitrate/nitrite-nitrogen 

concentrations ranged from 4.7 mg/kg to 94.8 mg/kg. 

4.3 LEVEL II SCREENING ANALYSIS 

As described in the SEAD-4 Project Scoping Plan, Level II screening for chromium was 

performed on surface soil samples collected from Areas I and 2 located on the western portion 

June 2000 
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of the site. ln Area 1, 25 surface soil samples (SS4-8 through SS4-32) were initially submitted 

for Level II screening. Ten of these samples, which either contained high concentrations of 

chromium or were used to check false negatives, were then submitted for Level IV analysis. In 

Area 2, 20 surface soil samples (SS4-33 through SS4-52) were initially submitted for Level II 

screening and six of these soil samples were later submitted for Level IV analysis. 

Table 4-2 presents the results of the Level II chromium screening for surface soil as well as the 

results of Level IV analyses for surface soils and sediments. Figures 4-1 and 4-2 present Level 

II data for chromium and, if Level II data are not available, Level IV data are presented. The 

Level lV chromium results will be discussed later as part of the soil and sediment sections. The 

Level II chromium screening results showed high chromium levels in surface soil samples 

collected from the northern and western edges of the Area I grid. Based on these results, 14 

additional surface soil samples were collected in an area to the north and west of Area I ; these 

samples were submitted for Level II chromium screening. Four of the surface soil samples (SS4-

83 through SS4-86) were located west of the Area 1 grid; six surface soil samples (SS4-87 

through SS4-89 and SS4-96 through SS4-98) were located in a grid pattern west of the pond; and 

four soil samples (SS4-93, 94, 95 , and 99) were located on the northern and eastern edges of the 

pond. 

The Level II chromium screening results indicated high chromium levels in surface soils 

sampled from drainage ditches within Area 2. Based on these results, two additional surface soil 

samples (SS4-90 and SS4-91) were collected near SS4-42 and SS4-38, which had high 

chromium levels in the Level 11 screening. 
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TABLE 4-2 

CHROMIUM SCREENING RESULTS 

SENECA ARMY DEPOT 

SEAD-4 REMEDIAL INVESTIGATION REPORT 

LOCATION SAMPLE CHROMIUM SCREENING LEVEL IV RESULT AREA RPD @ 

ID NUMBER (mg/Kg) (mg/Kg) (%) 

SS4-8 043001 5400 6590 1 19.8 

SS4-8 * 043002 5300 NA I NA 

SS4-9 043003 6600 6590 I 0.2 

SS4-10 043004 3600 4480 1 21.8 

SS4-I I 043005 380 381 1 0.3 

SS4-12 043006 1280 2730 I 72.3 

SS4-l 3 043007 4800 10100 1 71.1 

SS4-14 043008 18 20 .9 I 14.9 

SS4-l 5 043009 17.3 NA I NA 
SS4-16 043010 15 .1 NA 1 NA 

SS4-17 043011 18.8 NA I NA 

SS4- l 8 043012 1710 2840 I 49.7 

SS4-l 9 043013 2 1 23.5 I 11.2 

SS4-20 043014 17.3 NA I NA 

SS4-2 l 043015 16.3 NA I NA 

SS4-22 043016 14.7 NA 1 NA 

SS4-23 043017 13 .5 NA I NA 

SS4-24 043018 14.6 NA I NA 

SS4-25 043019 14.1 NA I NA 

SS4-26 043020 15.3 NA I NA 

SS4-27 043021 14.2 NA 1 NA 

SS4-28 043022 15.4 NA 1 NA 

SS4-29 043023 78 92. 1 I 16.6 

SS4-30 043024 24 NA I NA 

SS4-3 I 043025 21 NA I NA 

SS4-32 043026 23 NA I NA 

Note: 

NA= Not Appli cable 

* T his is a dupli cate sample. 

c RPO = Relati ve Percent Difference 
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TABLE 4-2 

CHROMIUM SCREENING RESULTS 

SENECA ARMY DEPOT 

SEAD-4 REMEDIAL INVESTIGATION REPORT 

LOCATION SAMPLE CHROMIUM SCREENING 

ID NUMBER 

SS4-33 043027 

SS4-34 043028 

SS4-35 043029 

SS4-36 043030 

SS4-37 043031 

SS4-38 043032 

SS4-39 043033 

SS4-40 043034 

SS4-4 I 043035 

SS4-42 043036 

SS4-44 043039 

SS4-45 043040 

SS4-46 043041 

SS4-47 043042 

SS4-48 043043 

SS4-49 043044 

SS4-50 043045 

SS4-51 043046 

SS4-52 043047 

SS4-84 043094 

SS4-85 043095 

SS4-86 043096 

SS4-87 043097 

SS4-88 043098 

SS4-89 043099 

SS4-90 043100 

Note: 

NA= Not Applicable 

* Thi s is a dup li cate sample. 

@ RPO= Relative Percent Difference 

H:\E G\SENECA\S4 RI\TA BLES\Firstchr.xls 

(mg/Kg) 

14.3 

27 

25 

14.7 

15.9 

67 

22 

15 .2 

17.4 

1320 

17.9 

17.7 

13.5 

19.4 

11.2 

12.4 

14.2 

13.4 

10.8 

24 

84 

43 

17.6 

12.6 

23 

2300 

LEVEL IV RESULT 

(mg/Kg) 

NA 
NA 
31.8 

19 

NA 
77 .8 

NA 
NA 
NA 
1620 

NA 
NA 
18.4 

26.8 

NA 
NA 
NA 
NA 
NA 
NA 
129 

64.8 

NA 
NA 
NA 
1730 

AREA RPD@ 

(%) 

2 NA 
2 NA 
2 23.9 

2 25.5 

2 NA 
2 14.9 

2 NA 
2 NA 
2 NA 
2 20.4 

2 NA 
2 NA 
2 30.7 

2 32.0 

2 NA 
2 NA 
2 NA 
2 NA 
2 NA 
1 NA 
I 42.3 

1 40.4 

1 NA 
1 NA 
1 NA 
2 28.3 
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TABLE 4-2 

CHROMIUM SCREENING RESULTS 

SENECA ARMY DEPOT 

SEAD-4 REMEDIAL INVESTIGATION REPORT 

LOCATION SAMPLE CHROMIUM SCREENING 

ID NUMBER 

SS4-91 043101 

SS4-93 043103 

SS4-94 043104 

SS4-95 043105 

SS4-96 043106 

SS4-97 043107 

SS4-98 043108 

SS4-99 043147 

Note: 

NA= Not Appli cable 

* Thi s is a duplicate sample. 

@ RPO = Relati ve Percent Diffe rence 

H:\E G\SENECA \S4 Rl \T ABLES\Firstchr.x ls 

(mg/Kg) 

16.2 

44 

123 

280 

18.8 

13 .3 

16.3 

18.4 

LEVEL IV RESULT 

(mg/Kg) 

NA 
NA 
96.5 

460 

NA 
NA 
NA 
NA 

AREA RPD @ 

(%) 

2 NA 
I NA 
I 24.1 

I 48 .6 

I NA 
I NA 
I NA 
I NA 
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The concentration of chromium from the Level II analyses ranges from a low of 10.8 mg/kg to a 

high of 6,600 mg/kg. The highest concentrations of chromium were detected in the following 

samples : 

SS4-8 (5400 mg/Kg), 

SS4-9 (6,600 mg/Kg), 

SS4-10 (3,600 mg/Kg), 

SS4-12 (1 ,280 mg/Kg), 

SS4-13 (4,800 mg/Kg), 

SS4- 18 (I, 710 mg/Kg), 

SS4-42 (1 ,320 mg/Kg), and 

SS4-90 (2,300 mg/Kg) . 

Samples SS4-8 and SS4-9 were located in the dredge material from the pond. SS4-10 and SS4-

12 were located at the southern edge of the pond. SS4- l 3 and SS4- l 8 were located on the 

western edge of the Area I grid. For sample SS4- l 3, the Level II analysis indicated a 

concentration of 4800 mg/kg of chromium, while the Level IV analysis determined 10, I 00 

mg/kg of chromium . Samples SS4-42 and SS4-90 were located in a drainage ditch in the center 

of Area 2. 

Surface soil samples collected from Area 3 (SS4-53 through SS4-64) and other locations at 

SEAD-4 (SS4-65 through SS4-82) were sent for Level IV analysis and did not undergo any 

Level II screening. 

The reason for conducting Level II screening was to efficiently delineate the contamination 

within Areas I and 2 at SEAD-4. During the ESI , soil samples (SS4- l through SS4-6 and SS4-

10) were collected from these two areas contained high levels of total chromium. The results of 

the Level II analyses were used to locate additional surface soil samples and soil borings within 

Areas I and 2. 

Level II screening was used for the following additional reasons: 

• Cost - Level JI screening was approximately three (3) times less costly than Level IV 

analyses. 
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• Efficiency - It was determined that screening could provide a basis for locating additional 

surface soil samples and soil borings within Areas I and 2. 

• Turnaround time - Level II results were available within 24 hours enabling the field 

personnel to make decisions concerning field operations. Level IV analyses require up to 35 

days to be completed. 

4.3.1 Procedures Used for Level II Screening 

Level II screening work was performed only for chromium. All sample screening was 

performed under controlled conditions in the laboratory. The method used for screening 

chromium followed the identical sample preparation steps as those which were required for 

Level JV analysis. The only difference between the screening method and the Level IV analyses 

is the amount of QA/QC supporting information performed. In addition, the screening analysis 

is not supported by a NYSDEC ASP Superfund Category deliverable. 

4.3.2 Level II Versus Level IV Results 

In order to evaluate the overall effectiveness of the Level II screening program, it was necessary 

to compare the Level II and Level IV results . It is important to assure that the low concentration 

results are accurate in comparison with the Level IV results. That is, a comparison of the Level 

II and the Level JV results ensured that the Level II screening did not indicate false negative (no 

contamination) results . The results of the Level II screening and the associated Level JV sample 

analysis are presented in Table 4-2. 

A total of 61 surface soil sam ples were screened. The Level II screening analyses detected 

chromium in all the samples collected from Areas I and 2 . Of these 6 I samples, 21 samples 

underwent Level IV analysis. Of these 2 I samples analyzed using Level JV methods, all 

contained chromium above the detection limits. 

A regression analysis data has been performed on the surface soil data in Table 4-3 to evaluate 

the relationship between the Level II and Level IV data. Figure 4-3 shows a plot of the Level II 

versus Level IV surface soil data along with a plot of the best fit regression line. The regression 
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Figure 4-3 
Level II vs. Level IV Screening Results for Chromium in Surface Soils 
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analysis yielded an R-squared value of .8599, which is indicative of a strong linear relationship 

existing between the Level II and Level IV results. The slope of the best fit regression line was 

determined to be 1.295 indicating that the Level II screening results predicted lower 

concentrations than the actual Level IV results by approximately 30 percent. This analysis 

suggests that the Level II screening method is capable of reliably predicting the concentrations of 

chromium in soil samples. 

The surface soil analytical results were also evaluated to determine if there was a significant 

difference between the results obtained from the Level II and Level IV analyses. The first step 

was to determine if one analysis consistently yielded higher concentrations . From the results of 

the regression analysis presented above, it was determined that the Level IV analysis yielded 

higher concentrations than the Level II analysis. 

The second step was to evaluate the comparability of the two sets of analytical results. This was 

accomplished by looking at the set of duplicate soil samples (SS4-8) and comparing the relative 

percent differences (RPDs) calculated for each method with those calculated between methods. 

The RPD values are presented in Table 4-2. There was little difference between the RPD values. 

RPD values calculated for Level II was 1.9 percent. Between the methods, the RPD was 19.8 

percent. This indicates that the variability between resu lts is likely due to the heterogeneous 

nature of the soil samples and not to any differences between the methods. 

4.4 SOIL 

The discussion of soils is divided into surface soils and subsurface soi ls within each chemical 

class. Surface soi l is defined as soil that exists from Oto 2 inches below the ground surface or 

organic matter. Subsurface soil occurs below 2 inches. 

NYSDEC Techn ical and Administrative Guidance Memorandum (T AGM) HWR-94-4046 

(revised January 24, 1994) values were determined to be the most appropriate as a basis of 

comparison for the soil sample results. For metals, the values used for comparison are from the 

NYSDEC T AGM, or the background concentration determined from the SEDA-wide database of 

57 background samples, whichever was higher. The NYSDEC TAGM also presents maximum 

soil c leanup objective values for analyte groups as follows: total VOCs <= IO ppm, total SVOCs 
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<= 500 ppm , individual SVOes <= 50 ppm, and total pesticides <= 10 ppm . Soil sample results 

were also compared to these total values . 

Summary statistics for the surface soil and subsurface soil analyses are shown in Tables 4-3 and 

4-4. The tables of results of the chemical analyses for surface and subsurface soils are presented 

in Appendix F. 

4.4.1 Volatile Organic Compounds 

Surface Soils 

A total of eight volatile organic compounds were detected in the surface soil samples (Table 4-

3). None of the compounds were detected at concentrations exceeding the associated T AGM 

value. None of the samples had total voe concentrations exceeding IO ppm. Summary 

statistics information indicates that methylene chloride, which is a common laboratory 

contaminants, was detected in some of the surface soil samples at low concentrations. Acetone, 

which is also a common laboratory contaminant, was detected in 27 samples . Maximum 

concentrations of acetone were 140 µg/kg at SS4-81 and 120 J µg/kg at SS4-57 . 

However, since these compounds appear in laboratory blanks, they are not believed to be 

representative of the true soil chemistry. 

Toluene was detected in 25 of the surface soil samples at concentrations below the NYSDEe 

TAGM value of 1500 µg/kg. A maximum concentration of 14 J µg/kg was detected in SS4-19. 

Trichloroethene was detected in three samples at a maximum concentration of 3 µg/kg , which is 

well below the NYSDEe TAGM criteria of 700 µg/kg. 

Detection limits for all voe compounds were below the respective TAGM values. 

Subsurface Soils 

Six voes were detected in 34 of the subsurface soi l samples co llected at the site during the ESI 

and the RI programs(Table 4-4). All the voes were detected at concentrations well below the 

June 2000 

Page 4-1 7 

P :\PllWrojects\S ENE CA \S4 RI\ TEXT\Dr. Final\SECT 4c. DOC 



ANALYTE 

Volatile Organic Compounds 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Acetone 
Benzene 
Methyl butyl ketone 
Methylene chloride 
Toluene 
Trichloroethene 

Semivolatile Organic Compounds 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
pi-n-octylphthalate 
Dibenz(a ,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
! ndeno( 1,2, 3-cd) pyrene 
N-Nitrosodiphenylamine 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

Explosives 
1,3,5-Trinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2-amino-4,6-Dinitrotoluene 
4-Nitrotoluene 

Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 

Table 4-3 
Summary Statistics for Surface Soil Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

I FREQUENCY i I NUMBER , NUMBER 
UNITS I MAXIMUM OF NYSDEC I ABOVE I OF 

NUMBER 

I OF 
I I DETCTION I TAGM I TAGM IDETECTS 1ANALYSES 

! i I 
IUG/KG 2 ' 2.33% 200 I 0 2 ' 86 I 

iUG/KG 4 I 3.49% I I 0 3 86 
IUG/KG 140 I 31.40% I 200 I 0 I 27 86 
UG/KG 1 I 1.16% I 60 0 I 1 86 I 

iUG/KG 9 1.16% I 0 I 1 86 
IUG/KG 3 1.16% 100 I 0 I 1 86 
IUG/KG : 14 ! 29.07% 1500 I 0 I 25 86 
IUG/KG 3 i 3.49% 700 I 0 3 86 

: ' 

I I I I 
IUG/KG 35 I 16.28% 36400 I 0 I 14 86 
IUG/KG 78 i 9.30% 50000 I 0 I 8 86 
UG/KG 32 9.30% 41000 0 8 . 86 

!UG/KG 110 I 17.44% 50000 I 0 15 I 86 
IUG/KG ; 560 ' 82.56% 224 I 5 71 86 
IUG/KG 450 I 80.23% I 61 I 11 ' 69 ! 86 
UG/KG 890 ' 80.23% 1100 0 69 I 86 
UG/KG 310 54.65% ! 50000 0 47 86 
UG/KG 510 50.00% I 1100 I 0 43 I 86 
UG/KG 13000 59.30% 50000 0 51 86 
UG/KG 12000 11 .63% 50000 0 10 ' 86 
UG/KG 120 22.09% ' 0 19 I 86 
UG/KG 570 86.05% 400 i 4 74 86 I 

UG/KG 220 44.19% 8100 0 38 86 
'UG/KG 44 I 8.14% 50000 0 7 86 
UG/KG 130 22.09% 14 12 19 86 
UG/KG 58 16.28% 6200 0 14 I 86 

I 

UG/KG 22 16.28% 7100 0 14 I 86 
UG/KG 1100 93.02% 50000 0 80 I 86 
UG/KG 74 5.81 % 50000 0 5 I 86 
UG/KG 320 53.49% 3200 0 46 86 

,UG/KG 19 1.16% 0 1 I 86 
UG/KG 74 12.79% 13000 I 0 11 

' 
86 

UG/KG 640 87.21 % 50000 0 75 86 
1UG/KG 17 

' 
2.33% ' 30 0 I 2 86 

:uG/KG 990 I 88.37% I 50000 I 0 I 76 86 
I 

I I 
I I I I 
1UG/KG 120 I 1.16% I ' 0 I 1 86 
UG/KG 72 1.16% I ' 0 1 i 86 

IUG/KG 330 2.33% I 0 I 2 I 86 
UG/KG 90 1.16% I i 0 I 1 I 86 
UG/KG 390 1.27% I 0 1 I 79 

I 

' 
I ' 

,UG/KG 190 I 23,. 26% I 2900 I 0 20 i 86 
'UG/KG 160 31.40% 2100 0 27 I 86 
UG/KG 760 33.72% 2100 0 29 86 
UG/KG 2.2 1.16% 41 0 1 ! 86 
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ANALYTE 

Alpha-BHC 
Alpha-Chlordane 
Total PCBs 
Beta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Table 4-3 
Summary Statistics for Surface Soil Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

I FREQUENCY 
I UNITS MAXIMUM OF 1 NYSDEC 

DETCTION TAGM 

UG/KG 2.4 5.81% 110 
UG/KG 4.9 9.30% 
UG/KG 360 27% 1000 

!UG/KG 7.6 I 11 .63% I 200 
UG/KG 7.4 5.81% 44 
UG/KG 1.7 4.65% 900 

IUG/KG : 5.2 I 3.49% 
I 900 

IUG/KG I 3.8 I 1.16% I 1000 
IUG/KG 27 i 3.49% 100 
UG/KG 20 I 11 .63% I I 
UG/KG 4.2 I 3.49% I 
UG/KG 7.4 9.30% 540 
UG/KG 4.2 i 3.49% 100 
UG/KG 3.6 4.65% 20 

MG/KG 18800 100.00% 19520 * 
MG/KG 148 39.53% 6 * 

1MG/KG 14.6 100.00% 8.9 * 
,MG/KG 278 I 100.00% 300 
MG/KG 1.8 100.00% 1.13 * 
MG/KG 2.3 12.79% 2.46 * 

I NUMBER 
ABOVE 
TAGM 

i 0 
0 
0 

l 0 
0 

I 0 
0 

I 0 
I 0 
I 0 

0 
0 
0 
0 

0 
15 
4 
0 

I 1 
0 

Calcium MG/KG 196000 100.00% I 125300 * ' 3 
Chromium MG/KG 18600 100.00% 30 * 37 
Chromium, Hexavalent MG/KG 14.7 26.67% 0 
Cobalt MG/KG 19.9 100.00% 30 0 
Copper MG/KG 7330 100.00% 33 * 30 
Cyanide MG/KG 0.87 2.33% 0.35 2 
Iron MG/KG 64600 100.00% 37410 * 2 
Lead MG/KG 11200 91 .86% 24.4 * 36 
Magnesium MG/KG 35300 100.00% 21700 * 1 
Manganese 'MG/KG 1540 100.00% 1100 * 3 
Mercury MG/KG 1.2 52 .33% 0.1 16 
Nickel MG/KG 228 100.00% 50 * 1 
Potassium MG/KG 2340 100.00% 2623 * 0 
Selenium MG/KG 3.4 23.26% 2 1 
Silver MG/KG 1.7 5.81 % 0.8 * 1 
Sodium ,MG/KG 1270 33.72% 188 * 2 
Thallium 'MG/KG 5.4 22.09% 0.855 * 16 
Vanadium MG/KG 1250 100.00% 150 1 
Zinc MG/KG 2020 100.00% 115 * 29 
Nitrate/Nitrite 'MG/KG 8.06 100.00% 

* The soil criteria for these inorganics are 95 th percentile site background values. 
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5 86 
8 86 

23 I 86 
: 10 ! 86 

5 86 
4 I 86 
3 ! 86 
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I 3 i 86 
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I 3 I 86 
8 I 86 
3 I 86 
4 86 

86 ' 86 
34 ' 86 
86 I 86 

' 86 ! 86 
86 ! 86 
11 ! 86 

' 86 I 86 I 
86 l 86 
4 l 15 

86 86 
86 86 
2 86 
86 86 
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86 86 
86 I 86 
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86 I 86 
86 ' 86 
20 I 86 I 
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19 86 
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Table 4-4 
Summary Statistics for Subsurface Soil Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

I 
I FREQUENCY 

i 
I OF 

l NUMBER NUMBER 
ABOVE I OF 

I UNIT IMAXIMUM 1 DETECTION TAGM 1 TAGM DETECT 
I I I I 

Volatiles I 
Acetone UG/KG I 31 9% 200 0 7 
Chloroform UG/KG ! 15 8% 300 0 6 
Ethyl benzene UG/KG I 1 1% 5500 0 I 1 
Methylene chloride UG/KG 2 I 3% i 100 0 I 2 
Toluene IUG/KG 13 ' 28% 1500 I 0 21 
Total Xylenes UG/KG I 8 4% 1200 0 3 
Semivolatile Organics I 

' I I I 

2-Methylnaphthalene UG/KG 260 I 4% 36400 0 3 ' 
Acenaphthene IUG/KG ' 88 3% 50000 0 2 
Acenaphthylene IUG/KG ! 170 4% 41000 0 I 3 I 

Anthracene IUG/KG ' 340 4% 50000 0 3 ' 
Benzo(a)anthracene 1UG/KG 1100 7% ' 224 2 5 
Benzo(a)pyrene IUG/KG I 880 8% I 61 2 6 
Benzo(b )fluoranthene UG/KG I 730 9% I 1100 I 0 I 7 

' 
I 

Benzo(ghi)perylene IUG/KG 270 3% I 50000 0 I 2 
Benzo(k)fluoranthene jUG/KG I 890 I 5% ' 1100 0 I 4 
Bis(2-Ethylhexyl)phthalate IUG/KG 2000 11% I 50000 I 0 8 
Butylbenzylphthalate IUG/KG 120 1% I 50000 0 1 
Carbazole iUG/KG 160 1% 

I 
0 1 

Chrysene UG/KG I 1000 11% 400 I 2 8 
Di-n-butylphthalate •UG/KG 63 24% 8100 0 18 
Di-n-octylphthalate IUG/KG 37 21 % I 50000 

I 
0 I 16 

Dibenz( a, h )ant ,racene 'UG/KG 43 1% 
' 

14 1 1 
Dibenzofuran UG/KG 33 1% 6200 0 1 
Fluoranthene 1UG/KG 2400 11% 50000 0 8 
Fluorene 1UG/KG 330 4% 50000 0 I 3 
lndeno(1,2,3-cd)pyrene UG/KG 260 3% 3200 0 2 
Naphthalene UG/KG 130 3% 13000 0 2 
Phenanthrene UG/KG 1400 8% 50000 0 6 
Pyrene UG/KG 1800 9% 50000 0 I 7 
Nitroaromatics I I I 
Tetryl UG/KG 67 1% 0 1 
Pesticides/PC Bs I ' 
4,4'-DDE UG/KG ' 21 4% 2100 0 I 3 
4,4'-DDT UG/KG 2.9 1% 2100 0 1 
Aldrin IUG/KG 8.2 1% 41 0 ' 1 I 

Alpha-Chlordane IUG/KG 10 1% ' 0 1 I 

Total PCBs 'UG/KG 1600 7% 10000 0 l 5 
Beta-BHC iUG/KG 1.4 1% 200 I 0 I 1 
Delta-BHC IUG/KG 5.9 1% 300 I 0 I 1 
Endosulfan I UG/KG 11 1% 900 0 1 
Endrin UG/KG 

' 
34 1% 100 0 1 

Endrin aldehyde 1UG/KG 3.7 ' 1% I 0 1 I 

Herbicides I ' 
Dicamba UG/KG 23 I 3% I 0 1 
Metals 

' I 
Aluminum MG/KG 21000 100% 19520 * 3 76 
Antimony IMG/KG 57 .8 28% 6 * 10 21 
Arsenic MG/KG 21.5 100% 8.9 * 4 76 
Barium MG/KG 133 100% 300 0 76 
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Beryllium 

Table 4-4 
Summary Statistics for Subsurface Soil Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

FREQUENCY 
OF 

UNIT I MAXIMUM , DETECTION j TAGM 

MG/KG 1 I 99% I 1.13 * I 
Cadmium IMG/KG 1.5 4% ! 2.46 • I 
Calcium MG/KG 102000 I 100% I 125300 • 
Chromium IMG/KG I 3820 80% l 30 * I 
Cobalt jMG/KG ' 29.1 I 100% I 30 I 

' 
Copper !MG/KG I 2250 100% I 33 * 
Iron IMG/KG ' 40900 100% 37410 * 
Lead IMG/KG 251 ! 100% 24.4 * 
Magnesium 1MG/KG 32000 100% 21700 * 
Manganese iMG/KG I 2100 78% 1100 * I 
Mercury IMG/KG 0.12 45% I 0.1 
Nickel 1MG/KG 62.3 100% I 50 * 
Potassium MG/KG 2490 100% 2623 * 
Selenium MG/KG I 0.86 33% 2 
Silver ,MG/KG I 1.2 8% 0.8 * 
Sodium 'MG/KG 134 61% I 188 * 
Vanadium ,MG/KG ! 31 100% I 150 
Zinc IMG/KG I 1010 100% I 115 * 
Nitrate/Nitrite MG/KG 2.7 100% 

I 

• The soil criteria for these inorganics are the 95th percentile site background values . 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

associated T AGM value. None of the samples had total voe concentrations exceeding 10 ppm. 

Acetone, chloroform, and toluene were the most prevalent types of voes present. 

The maximum concentration of toluene of 13 µg/kg was detected in the soil from MW4-6 (6-6.5 

feet). MW4-6 is located near the pond. Toluene was also detected in soil samples from three 

soil borings MW4-12 (8-8.8 feet) , SB4-12 (6-6.4 feet), and SB4-14 (2-3 feet) at concentrations 

of 5 µg/kg. MW 4-12 is located adjacent to Building 2078 and SB4- I 4 is located adjacent to 

Building 2084. Soil boring SB4-12 is located on the south side of the pond. These 

concentrations are well below the NYSDEe TAGM 1500 µg/kg . 

Since acetone and chloroform appear in laboratory blanks, they are likely laboratory 

contaminants . Both of these compounds were generally detected at low concentrations in 

subsurface soils and are not believed to be representative of the true soil chemistry at SEAD-4. 

Acetone was detected at a maximum concentration of 31 µg/kg from 2-3 .3 feet in monitoring 

wel I location MW 4-1 1. This concentration was below the NYSDEe T AGM criteria value of 

200 µg/kg . 

Detection limits for all voe compounds were below the respective TAGM values. 

4.4.2 Semivolatile Organic Compounds 

Surface Soils 

SVOes, mainly PAHs, were detected in the surface soils samples at SEAD-4 (Table 4-3). Four 

PAH compounds were detected at concentrations above their respective TAGM values. 

Generally, the PAHs exceeded their T AGM values in samples collected from locations adjacent 

to Building 2084. None of the soil samples had total SVOe concentrations exceeding 500 ppm 

or individual SVOe concentrations exceeding 50 ppm. 

The highest concentrations of carcinogenic PAH compounds were detected in the two surface 

soil samples, SS4-55 and SB4-17. Figures 2-8 and 2-9 show the location of these surface soil 

samples. The highest total carcinogenic PAH concentration was 2,970 µg/kg at SS4-55. SS4-55 

is located adjacent to Building 2084. The second highest concentration of total carcinogenic 

PAHs was 2,300 µg/kg detected at SB4-l 7, which is located adjacent to the former building 

June 2000 
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SENECA SEAD-4 DRAFT FINAL RI REPORT 

foundation near North South Baseline Road. Phenol was detected m only two samples at 

concentrations of 7. I J µg/kg in SS4- l l and 17 J µg/kg in SS4-9 . 

Five phthalates was detected in the surface soil samples. All phthalate compounds were detected 

at concentrations below the associated NYSDEC TAGM criteria. 

Detection limits for the SVOC compounds benzo(a)pyrene, dibenz(a,h)anthrancene, and phenol 

were above the associated NYSDEC T AGM values. 

Subsurface Soils 

SVOCs were detected in 41 of the subsurface soils samples at SEAD-4, and the NYSDEC 

TAGMs for soil were exceeded in one subsurface sample (Table 4-4). None of the soil samples 

had total SVOC concentrations exceeding 500 ppm or individual SVOC concentrations 

exceeding 50 ppm . 

Four PAH compounds, benzo(a)anthracene, benzo(a)pyrene, chrysene, and 

dibenz(a,h)anthracene, were detected at concentrations above the TAGM. All of the 

exceedances were found in soil from MW4-12 (2-3.4 feet). MW4-12 is located adjacent to 

Building 2078 . Benzo(a)anthracene was detected at a concentration of 320 µg/kg , which 

slightly exceeds the TAGM value of224 µg/kg. Benzo(a)pyrene was detected at a concentration 

of 260µg/kg , which exceeds the T AGM value of 61 µg/kg. Chrysene was detected at a 

concentration of 4 70 µg/kg , which slightly exceeds the TAGM value of 400 µg/kg. 

Dibenz(a,h)anthracene was detected at a concentration of 48 µg/kg , which exceeds the TAGM 

value of 14 µg/kg. 

The highest total carcinogenic PAH concentration (15 18 µg/kg) was found in MW4-12 (2-3.4 

feet). 

The detection limits for the SVOC compounds benzo(a)pyrene and dibenz(a,h)anthracene 

exceeded the respective T AGM values. 
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4.4.3 Pesticides and PCBs 

Surface Soils 

Nineteen pesticides were detected in the surface soil samples from SEAD-4 (Table 4-3), 

however, all of the pesticides were detected at concentrations below their respective T AGM 

criteria. None of the soil samples contained total pesticide concentrations exceeding IO ppm. 

Two PCBs, Aroclor-1254 and Aroclor-1260, were detected m the surface soil samples at 

concentrations below their respective T AGM criteria for all samples. The total PCB 

concentrations were below the TAGM criteria of I 000 ug/kg. 

Detection limits for the pesticide and PCB compounds were below the respective TAGM values. 

Subsurface Soils 

A total of nine pesticides and two PCBs were detected in the subsurface soil samples at SEAD-4 

(Table 4-4). Pesticides were detected in the subsurface soil samples, however, at concentrations 

well below the respective TAGM values. None of the soil samples contained total pesticide 

concentrations exceeding IO ppm . 

The total PCB concentrations were below the T AGM criteria of I 000 ug/kg. 

Detection limits for the pesticide and PCB compounds were below the respective TAGM values. 

4.4.4 Nitroaromatics 

Surface Soils 

The five nitroaromatic compounds, 4-nitrotoluene, 2,4-dinitrotoluene, 2,4,6-trinitrotoluene, 2-

amino-4,6-dinitrotoluene, and 1,3,5-trinitrobenzene, were detected in the surface soil samples 

collected at SEAD-4 (Table 4-3). 2,4-Dinitrotoluene was detected in two of the 86 surface soil 

samples. The maximum concentration of 330 µg/kg was found in surface soil sample SS4-55, 

which is located adjacent to Building 2084. The second detection of 2,4-dinitrotoluene, 280 
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µg/kg, was found in sample SS4-66, which is located near the berm on the western portion of the 

site. There is no NYSDEC TAGM criteria for this compound. 2,4,6-Trinitrotoluene was 

detected in only one surface soil sample (SS4-1) at a concentration of 72 J µg/kg . The 

compound 2-amino-4,6-dinitrotoluene was detected in only one surface soil sample (SS4-l) at a 

concentration of 90 J µg/kg; there is no NYSDEC T AGM criteria for this compound. SS4-1 is 

located in the approximate location of the former Munitions Washout Building. 1,3,5-

Trinitrobenzene was detected in only one surface soil sample at a concentration of 120 J µg/kg in 

SS4- l. There is no NYSDEC T AGM criteria for this compound. 

For the compound 2,6-dinitrotoluene, the detection limits were below the TAGM value for all 

samples. 

Subsurface Soils 

One nitroaromatic compound was detected in the subsurface soil samples from SEAD-4 (Table 

4-4). The compound detected, Tetryl, was detected in one sample at a concentration of 67 J 

µg/kg found in soil sample SB4-9 (2-4 feet). There is no NYSDEC TAGM criteria value for this 

compound. 

4.4.5 Herbicides 

Surface Soils 

The surface soil samples which were collected during the ESI were analyzed for herbicides; soil 

samples collected during the RJ were not analyzed for herbicides (Table 4-3). No herbicide 

compounds were detected in the surface soils analyzed during the ES!. 

Subsurface Soils 

The herbicide Dicamba was detected in a single surface soil sample, SB4-4-I at a concentration 

of 23 ug/kg. There is no TAGM for reported concentrations of Dicamba in soils. No other 

herbicide compounds were reported. 
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4.4.6 Metals 

Surface Soils 

Twenty-four metals were detected in the 86 surface soil samples analyzed at SEAD-4 (Table 4-

3). Hexavalent chromium was also detected . Nineteen metals were found at concentrations that 

exceeded their respective NYSDEC T AGM value. The metals that exceeded the standards are as 

follows: antimony, arsenic, beryllium, calcium, chromium, copper, cyanide, iron, lead, 

magnesium, manganese, mercury, nickel , selenium, silver, sodium, thallium, vanadium, and 

zinc. While all of the metals can occur naturally in soil, several of them are more common 

constituents of soil (i.e. , calcium, iron, magnesium, manganese, and sodium) and are not 

considered to pose a significant health risk at SEAD-4. The remaining metals (i.e. , antimony, 

arsenic, beryllium, chromium, copper, cyanide, lead, mercury, nickel, selenium, silver, thallium, 

vanadium, and zinc) are considered to be more toxic and, therefore, are more pertinent to a 

discussion of significant impacts at the site. 

Antimony was detected above the TAGM criteria in 15 of the 86 samples and its maximum 

concentration of 148 J mg/kg was found in SB4-25. Arsenic was detected in all of the surface 

soil samples and four of the samples contained concentrations of arsenic above the T AGM 

criteria. Its maximum concentration of 14.6 mg/kg was also detected in SB4-25 . Soil boring 

SB4-25 is located at the southern edge of the pond. Beryllium was detected above the TAGM 

value only one of the 86 surface soil samples, and for this sample, the concentration only 

slightly exceeded the TAGM value of 1.13 mg/kg. Chromium was detected above its T AGM 

value in 3 7 of the 86 samples, however, in nine of the samples, the concentrations only slightly 

exceeded the T AGM criteria of 30 mg/kg. The maximum concentration of 18,600 J mg/kg was 

found at SB4-25 . Chromium was also detected at a concentration of 10,100 J mg/kg at SS4-13 , 

which is located southwest of the pond in Area 1. Figure 4-4 shows the distribution of 

chromium in the surface soils and sediment on the entire site. In general , higher concentrations 

of chromium were detected in surface soils from Area I, which is located in an area south of the 

pond, and from a drainage ditch in Area 2, which is located around former Building T30. 

Figures 4-1 and 4-2 present Level II chromium screening data for surface soil and sediment in 

Areas I and 2. Copper was detected in all of the 86 surface soil samples with a maximum 

concentration of 7,330 mg/kg detected in sample SB4-25. Figure 4-5 shows the distribution of 

copper in the surface soils. Copper exceeded the TAGM value of 33 mg/kg in 30 surface soil 
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samples. Cyanide was detected in only two samples at a maximum concentration of 0.87 mg/kg 

found in SS4-59. Lead was detected in 36 of the samples above the TAGM; a maximum 

concentration of 11 ,200 mg/kg was found at SB4- I 4. Figure 4-6 shows the distribution of lead 

in the surface soils. Mercury exceeded the TAGM value of 0.1 mg/kg in 16 samples. The 

concentrations that exceeded the T AGM ranged from 0. I I mg/kg to I .2 mg/kg (SB4-25). 

Nickel was detected in only one sample above the NYSDEC TAGM criteria. The maximum 

concentration of 228 J mg/kg was detected in SS4-7. Selenium was found in only one sample 

above the NYSDEC T AGM criteria. Silver was found in one sample above the NYSDEC 

T AGM criteria. The maximum concentration of 1. 7 J mg/kg was found in SB4-25. Thallium 

exceeded the NYSDEC T AGM criteria in I 6 samples and the maximum concentration of 5.4 J 

mg/kg in SB4-25 exceeded the TAGM value of 0.855 mg/kg. Vanadium exceeded the NYSDEC 

T AGM criteria in only one sample, SS4-7. SS4-7 is located near the water tank. Thirteen metals 

were detected at concentrations exceeding the TAGM criteria in SS4~7. Lastly, zinc was found 

to exceed the TAGM criteria in 29 of the samples; its maximum concentration 2,020 J mg/kg 

was detected in sample SB4-25 . 

Calcium was detected at a maximum concentration of 196,000 mg/kg (SS4-7), which is greater 

than the SEDA background average of 45, I 58 mg/kg. Iron was detected at a maximum 

concentration of 64,600 mg/kg (SS4-7), which is greater than the SEDA background average of 

25,221 mg/kg. Magnesium was detected at a maximum concentration of 35,300 mg/kg, which is 

greater than the SEDA background average of 10,430 mg/kg. Manganese was detected at a 

maximum concentration of 1,540 mg/kg, which is greater than the SEDA background average of 

599 mg/kg. Sodium was detected at a maximum concentration of I ,270 mg/kg (SS4-7), which is 

greater than the SEDA background average of 90 mg/kg. The average concentrations for these 

five compounds were less than the SEDA background averages. 

Nine of the maximum concentrations of metals were detected in the surface soil sample from 

SB4-25. 

Hexavalent chromium was analyzed for at 15 surface soil locations, which had high 

concentrations of total chromium (Table 2-2). The results of the chemical analysis indicate that 

the hexavalent chromium was detected in four surface soil samples (Table 4-5). The maximum 

concentration of 14.7 mg/Kg was found in soil sample SS4-9, which is located southeast of the 

pond in Area I. The total chromium concentration for soil sample SS4-9 was 6590 mg/Kg. 
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For the metal cyanide, several samples had detection limits above the respective T AGM values. 

Subsurface Soils 

Metals were detected in all of the subsurface soil sample locations at the site (Table 4-4). 

Thirteen metals were found at concentrations that exceeded their respective NYSDEC TAGM 

values. The metals that exceeded the TAGM values are as follows: aluminum, antimony, 

arsenic, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, silver, and zinc. 

While all of the metals can occur naturally in soil, three of them are more common constituents 

of soil (i.e., iron, magnesium, manganese) and are generally considered to be less toxic than the 

others listed. The remaining metals (i .e., aluminum, antimony, arsenic, chromium, copper, lead, 

mercury, nickel , silver, and zinc) are considered to be more toxic and, therefore, are more 

pertinent to a discussion of significant impacts at the site. 

Aluminum exceeded the TAGM value of 19,520 mg/kg m three samples. A maximum 

concentration of 20,100 mg/kg was detected in soil sample SB4-9 (2-4 feet). Antimony 

exceeded the TAGM value in ten of the 76 samples and its maximum concentration of 57.8 J 

mg/kg was found at MW 4-4 at a depth of 0-2 feet. Arsenic was detected above the T AGM value 

of 8.9 mg/kg in four the 76 samples. The maximum concentration of 21.5 mg/kg was detected in 

soil sample MW4-l (8-10 feet). Chromium exceeded the TAGM value of 30 mg/kg in 17 

samples. A maximum concentration of 3,820 mg/kg was detected at SB4-25 at a depth of 2-3 .5 

feet. SB4-25 is located on the southern edge of the pond. Chromium was detected in sample 

SB4- IO at depths of 2-4 feet and 4 to 6 feet at concentrations of 2,560 mg/kg and 2,470 mg/kg, 

respectively. SB4- l O is located adjacent to former Building T-30. Chromium was detected in 

MW4-8 (6-6 .5 feet) at a concentration of2,000 mg/kg. MW4-8 is located just south of the pond. 

Copper was detected above the T AGM value of 33 mg/kg in 14 out of the 76 samples. The 

maximum concentration of copper was 2,250 mg/kg at SB4-25 (2-3.5 feet). Copper was also 

found at SB4-10 at depths of 2-4 feet and 4-6 feet at concentrations of I, 790 mg/kg and 2,030 

mg/kg, respectively. Lead was detected in six of the samples above the TAGM value of 24.4 

mg/kg. The maximum concentration of 251 mg/kg was found in the 2- to 3-foot sample at SB4-

14, which is located adjacent to Building 2084. Mercury exceeded its TAGM value of 0.1 mg/kg 

in only one sample. Mercury was detected in the 2- to 3.5-foot sample of SB4-25 at a 

concentration of 0. 12 J mg/kg. The TAGM for nickel was exceeded in eight samples. The 
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TABLE 4-5 
HEXA VALENT CHROMIUM RESULTS 

SENECA ARMY DEPOT ACTIVITY 
SEAD-4 REMEDIAL INVESTIGATION REPORT 

Sampling Sample Concentration of 

Location ID Number Hexavalent Chromium (mg/Kg) 

SS4-3 43201 5.9 U 

SS4-4 43181 6U 

SS4-5 43188 12.4 U 

SS4-8 43183 11.7 U 

SS4-9 43180 14.7 

SS4-10 43197 7.4 

SS4-12 43190 1 1 

SS4-13 43200 14.9 U 

SS4-13 Duplicate 43185 37 U 

SS4-18 43186 33 U 

SS4-42 43198 29.6 U 

SS4-90 43199 10.5 

SS4-94 43104 1.12 U 

SS4-95 43105 3.24 U 

SB4-14/MW 4-10 43191 12.2 U 

SB4-25 43196 12.1 U 

MW4-6 43195 5.8 U 

SD4-2 43189 7U 

SD4-6 43187 13.4 U 

SD4-42 43194 12.9 U 

SD4-43 43184 163 
SD4-48 43193 12.4 U 

h :lenglsenecals4 ri ltext\tab l es\Schrom .x Is 
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maximum concentration of 62.3 mg/kg was detected at MW4-1 /SB4-1 at a depth of 8 to 10 feet. 

Silver was detected above the TAGM value of 0.8 mg/kg in four of the 76 soil samples . Lastly, 

zinc was found to exceed the T AGM value of 115 mg/kg in 12 samples; the maximum 

concentration of IO IO mg/kg was detected in MW 4-4 (0-2 feet) . 

The group of metals consisting of iron, magnesium, and manganese, are not considered to pose a 

significant health risk at SEAD-4, as these are common components of soil. None of these metals 

exceeded their respective T AGM values by more than 1.9 times and they represent a range of 

concentrations that approach background. 

The soil samples from SB4- l 0, SB4- I 4, and SB4-25 contained the highest concentrations of 

metals and had the most NYSDEC T AGM exceedences. SB4- IO is located near the former 

Building T-30; SB4- I 4 is located near Building 2084; and SB4-25 is located on the southern 

edge of the pond. 

For the metals cyanide and thallium, the detection limits exceeded the respective T AGM values 

for most of the samples . 

4.4.7 Other Constituents 

Nitrate/Nitrite-Nitrogen 

Surface Soils 

Nitrate/nitrite-nitrogen was detected in 85 surface sample locations at concentrations ranging 

between 0.01 mg/kg and 8.06 mg/kg (Table 4-3). The highest of these concentrations was 

measured in the surface sample at SS4-90. 

Subsurface Soils 

Nitrate/nitrite-nitrogen was detected in all 60 of the subsurface samples at concentrations ranging 

between 0.01 mg/kg and 3.3 mg/kg (Table 4-4). The highest concentration was found in the 

sample from TP4-1 at a depth of 3 feet. 
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4.5 GROUNDWATER 

A total of 13 groundwater monitoring wells were installed at SEAD-4. Five monitoring wells , 

MW4-l , MW4-2, MW4-3 , MW4-4, and MW4-5 were installed during the ESI field program and 

eight additional overburden monitoring wells, MW4-6 through MW4-13 , were installed during 

the RI field program. Three rounds of groundwater sampling were conducted by the end of the 

RI project at SEAD-4. One round was conducted for the ESI in late 1993 and early 1994, a 

second in March 1999 as part of the RI. The third round was conducted in July 1999 as part of 

the RI at SEAD-4. Monitoring wells MW4-l , MW4-3, and MW4-4 were sampled three times; 

MW4-2 and MW4-5 were dry during the third round. The eight monitoring wells installed 

during the RI were sampled twice. 

The discussion below will focus on the more recent groundwater data collected from the wells 

during the RI (March 1999 and July 1999) because this data depicts the most recent groundwater 

conditions at SEAD-4, and represents a larger database since several of the wells were not 

installed for the ESI. Furthermore, the low-flow groundwater sampling method was 

implemented during the RI field program and resulted in low turbidity groundwater samples, 

which are more representative of the groundwater at the site. 

Groundwater results were compared to the lowest value from the following criteria: New York 

State Class GA standards, Federal Drinking Water Standards Maximum Contaminant Levels 

(MCLs) and secondary MCLs. 

Summary statistics for the groundwater analyses are shown in Table 4-6. The table of the results 

of the chemical analyses for the groundwater from the ESI and the RI is presented in Appendix 

F. 

4.5.1 Volatile Organic Compounds 

Groundwater Sampling Round 1 - March 1999 

Five volatile organic compounds were detected in three of the 13 monitoring wells sampled at 

the site (Table 4-6). 
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I 

---- - - -----
ANALYTE I UNIT 

Volatile Organic Compounds 
Acetone UG/L 
Benzene UG/L 
Ethyl benzene UG/L I 

Toluene UG/L 
Total Xylenes UG/L 
Semivolatile Organic Compounds 
4-Methylphenol ·· UG/L I 
Bis(2-Ethylhexyl)phthalate UG/L 
Di-n-butylphthalate UG/L 
Diethyl phthalate IUG/L 
Naphthalene UG/L i 
Phenol UG/L 
Nitroaromatics 
2-Nitrotoluene UG/L i 
3-Nitrotoluene UG/L 
4-Nitrotoluene IUG/L I 
Nitrobenzene UG/L 
Pesticides/PCBs I 

I I 

Aldrin 1UG/L 
Alpha-BHC IUG/L I 

Gamma-Chlordane !UG/L 
Heptachlor ,UG/L 
Metals I 

Aluminum !UG/L i 
Antimony UG/L 
Barium jUG/L I 

Beryllium UG/L 
Calcium iUG/L 

' 

Chromium IUG/L I 

Cobalt jUG/L I 

Copper UG/L 
Iron UG/L 
Magnesium IUG/L I 
Manganese jUG/L 
Nickel ' UG/L 
Potassium IUG/L i 
Selenium UG/L I 

I 

Silver UG/L I 
Sodium UG/L 
Thallium UG/L I 
Vanadium UG/L I 

Zinc IUG/L 
Nitrate/Nitrite 1MG/L 

Table 4-6A 
Summary Statistics for Groundwater Samples 

Round 1 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

I 
I 

CRITERIA !FREQUENCY I GW I 
MAXIMUM OF !CRITE~ USED 

DETECTION 

8 7% 
2 7% 1 NYSGA 
6 I 7% 5 I NYSGA I 

0.4 7% 5 NYSGA 
4 I 7% 5 NYSGA 

I 

2.2 7% 1 NYSGA 
1.1 7% 5 NYSGA 

0.15 7% 50 NYSGA 
0.072 I 14% 

2.2 l 7% 
0.4 7% 1 NYSGA 

0.87 I 7% 5 NYSGA 
2.6 I 7% 5 NYSGA 
10 7% 5 NYSGA 

0.89 7% 0.4 NYSGA 

0.0036 7% 0 NYSGA 
0.0028 7% 0.01 I NYSGA 
0.0054 7% 0.05 NYSGA 
0.0038 7% I 0.04 NYSGA 

I i 

2430 I 92% 50 EPA SEC. MCL 
13.8 38% I 3 I EPA MCL 
53.8 100% I 1000 I NYSGA 
0.26 I 15% I 4 i EPA MCL 

134000 I 100% I 

260 I 62% 50 NYSGA 
1.5 I 8% 
4.3 I 15% 200 NYSGA 

2310 85% 300 NYSGA 
51700 100% 

378 85% I 300 NYSGA 
6 62% 100 NYSGA 

4570 I 100% 
24 46% 10 NYSGA 
1.2 23% 50 NYSGA 

82600 100% 20000 NYSGA 
4.9 i 23% 2 EPA MCL 
4.3 I 38% 

82.8 100% 
0.09 I 10 

p:lpitlproj\seneca\s4riltableslvaldata\Gw.xls\Round 1 

I 
I 

NUMBER NUMBER NUMBER 
ABOVE OF OF -- -- -- --- ~-- - -

CRITERIA DETECTS ANALYSES 

0 1 14 

I 1 1 14 

i 1 1 14 
0 1 14 
0 I 1 14 

1 1 14 
0 1 14 
0 1 14 
0 2 14 
0 1 14 
0 1 14 

0 1 14 
0 1 14 
1 1 14 
1 1 14 

1 1 14 
0 1 14 

I 0 1 14 

! 0 1 14 

I 

11 12 13 
3 : 5 13 
0 ! 13 I 13 

I 0 2 13 
I 0 13 13 
I 1 ! 8 13 

0 ! 1 13 
0 2 13 
4 11 13 
0 13 13 
1 11 13 
0 8 13 
0 13 13 
3 6 13 
0 3 13 
3 13 13 
3 3 13 
0 5 13 
0 13 13 
0 4 
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Table 4-6B 
Summary of Statistics for Groundwater Samples 

Round 2 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

I I I i I 
i FREQUENCY GW I CRITERIA NUMBER NUMBER NUMBER 

ANALYTE l__ UNIT _ ! ____ _ OF CRITERIA' USED j_ ABOVE I OF I OF 
- ----

I MAXIMUM DETECTION I TAGM DETECTS ANALYSES 
I 
I i ' 

Semivolatile Organic Compounds 
4-Methylphenol UG/L 0.53 9% 1 NYSGA 0 1 11 
Pesticides/PCBs 
Aroclor-1260 UG/L 0.079 9% 0.09 NYSGA 0 1 11 
Delta-BHC UG/L 0.0041 9% 0.04 NYSGA 0 1 11 
Heptachlor UG/L I 0.0056 9% 0.04 I NYSGA ' 0 1 11 
Metals ' ' 
Aluminum I UG/L l 3820 92% 50 EPA SEC. MCL 10 11 12 
Arsenic I UG/L 6.5 I 25% 5 EPAMCL 3 3 12 
Barium UG/L 121 100% 1000 NYSGA 0 12 12 
Cadmium UG/L 0.55 I 8% 5 NYSGA 0 1 12 
Calcium i UG/L I 128000 100% I 

I 0 I 12 12 
Chromium UG/L 21 .8 ; 67% 50 I NY~GA 0 8 12 
Cobalt UG/L 3.9 8% 0 1 12 
Copper UG/L 10.2 42% 200 NYSGA 0 5 12 
Iron UG/L 6900 92% 300 NYSGA 7 11 12 
Lead UG/L 1 8% 15 EPA MCL 0 1 12 
Magnesium UG/L 49000 ' 100% 0 12 12 
Manganese UG/L 855 I 100% 300 NYSGA 2 12 12 
Nickel ' UG/L I 9.9 I 17% 100 NYSGA 0 2 12 
Potassium UG/L I 14400 100% I 0 12 12 
Selenium UG/L 3.9 17% I 10 NYSGA 0 2 12 
Silver ' UG/L 2.5 8% i 50 I NYSGA 0 1 12 
Sodium UG/L 63100 100% I 20000 ! NYSGA I 3 I 12 12 I ' ' 
Vanadium UG/L 11.4 17% i 0 2 12 
Zinc UG/L I 81 .1 I 67% 0 8 12 
Nitrate/Nitrite I MG/L I 0.15 I 10 I I 0 I 5 I ; 

h:\eng\seneca\s4ri\tables\valdata\Gw.xls\Round 2 1/17/2001 
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Benzene was detected in one groundwater sample from MW4-10 at a concentration of 2 µg/L , 

which is above the NYS Class GA standard of 1.0 µg/L. Ethyl benzene was also detected in the 

groundwater sample from MW4-i Oat a concentration of 6 µg/L, which is above the NYS Class 

GA standard of 5 µg/L. 

Groundwater Sampling Round 2 - July 1999 

No volati le organic compounds were detected in 11 monitoring wells sampled at the site (Table 

4-6) . 

4.5.2 Semivolatile Organic Compounds {SVOCs) 

Groundwater Sampling Round 1 - March 1999 

Six SVOCs were detected in the 13 monitoring wel ls sampled at the site during the RI (Table 4-

6). All of the compounds, except 4-methylphenol, were detected at concentrations well below 

the associated NYS Class GA standard. 4-Methylphenol was detected in MW4-10 at a 

concentration of 2.2 µg/L which exceeds the GA standard of 1 µg/L. Bis(2-Ethylhexyl)phthalate 

was detected in one of the groundwater samples. A maximum concentration of 1.1 µg/L was 

detected in the groundwater from monitoring well MW4-4. Diethyl phthalate was detected in 

two of the monitoring wells . A maximum concentration of 0.072 J µg/L was detected in MW4-

5. 

The NYS Class GA Standard for phenol (1.0 µg/L) was exceeded by the detection limit for all of 

the samples . The detection limit was 1.1 µg/L. 

Groundwater Sampling Round 2 - July 1999 

One SVOC was detected in the 11 monitoring wells sampled at the site during the RI (Table 4-

6) . 4-Methylphenol was detected in monitoring well MW4-10 at a concentration below the 

associated NYS Class GA standard . 
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4.5.3 Pesticide and PCBs 

Groundwater Sampling Round 1 - March 1999 

Four pesticides were found in three of the groundwater samples collected from the 13 monitoring 

wells sampled at SEAD-4 (Table 4-6) Aldrin and heptachlor were detected in the groundwater 

sample from MW4-7at a concentration of .0036 J µg/L and .0038 J µg/L, respectively. The NYS 

GA standard for Aldrin is O µg/L. Gamma-chlordane was detected at a concentration of .0054 J 

µg/L in MW 4-13 . Alpha-BHC was detected in MW 4-12 at a concentration of .0028 J µg/L . 

Groundwater Sampling Round 2 - July 1999 

Two pesticides were found in two of the groundwater samples collected from the 11 monitoring 

wells sampled at SEAD-4 (Table 4-6) Heptachlor was detected in the groundwater sample from 

MW4- l 2 at a concentration of .00056 J µg/L . Delta-BHC was detected at a concentration of 

.0041 J µg/L in MW4-8. Aroclor-1260 was detected in monitoring well MW4-10 at an estimated 

concentration of .079 J µg/L , which is below the NYS Class GA standard. 

4.5.4 Nitroaromatics 

Groundwater Sampling Round 1 - March 1999 

Four nitroaromatic compounds were detected in the groundwater samples collected from the 13 

monitoring wells sampled at SEAD-4 (Table 4-6). 4-Nitrotolene was detected at a concentration 

of IO µg/L, which exceeds the NYS GA standard of 5 µg/L. Nitrobenzene was detected at a 

concentration of 0.89 µg/L, which exceeds the NYS GA standard of 0.4 µg/L. Both compounds 

were detected in groundwater from MW 4- IO . 

Groundwater Sampling Round 2 - July 1999 

No nitroaromatic compounds were detected in the groundwater samples collected from the 11 

monitoring wells sampled at SEAD-4 (Table 4-6) . 
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4.5.5 Herbicides 

Herbicides were not analyzed as part of the RI groundwater sampling program. [However, no 

herbicides were found in wells MW4-l through MW4-5 based on results of samples analyzed as 

part of the ESI program.] 

4.5.6 Metals 

Groundwater Sampling Round 1 - March 1999 

Nineteen metals were detected in the thirteen monitoring wells sampled at SEAD-4 (Table 4-6). 

Eight metals were found at concentrations that exceeded their respective NYS Class GA or EPA 

MCL standard. Aluminum was detected in 11 monitoring wells at concentrations above the EPA 

Secondary MCL. Antimony was detected in three samples at concentrations that exceed the EPA 

MCL of 3 µg/L. Chromium was detected in one monitoring well at a concentration above the 

NYS Class GA standard of 50 µg/L. The maximum concentration of chromium of 260 µg/L was 

detected in groundwater from monitoring well MW4-9, which is located just west of former 

Building T-30. Iron, with a maximum concentration of2,310 µg/L in MW4-l , exceeded the GA 

standard in four of the 13 wells sampled on-site. Manganese was detected at a maximum 

concentration of 378 µg/L in monitoring well MW4-l 3, which exceeded the NYS GA standard 

of 300 µg/L. Selenium exceeded the GA standard in three of the wells at SEAD-4, with a 

maximum concentration of 24 µg/L being detected at MW4-8. Sodium was detected m 

groundwater from three monitoring wells at concentrations above the NYS GA standard of 

20,000 µg/L. The maximum concentration of sodium of 82,600 µg/L was detected m 

groundwater from MW4- l 1. Thallium was detected in three groundwater samples at 

concentrations exceeding the EPA MCL of2 µg/L. 

None of the metals had detection limits above the respective NYS GA standard . 

Groundwater Sampling Round 2 - July 1999 

Nineteen metals were detected in the 11 monitoring wells sampled at SEAD-4 (Table 4-6). 
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Five metals were found at concentrations that exceeded their respective NYS Class GA or EPA 

MCL standard . Aluminum was detected in ten groundwater samples at concentrations exceeding 

the EPA Secondary MCL. Arsenic exceeded the EPA MCL of 5 µg/L in three monitoring wells. 

Iron, with a maximum concentration of 6,900 µg/L in MW4-7, exceeded the GA standard in 

seven of the 11 wells sampled on-site. Manganese was detected at a maximum concentration of 

855 µg/L in monitoring well MW4-13 , which exceeded the NYS GA standard of 300 µg/L. 

Sodium was detected in groundwater from three monitoring wells at concentrations above the 

NYS GA standard of 20,000 µg/L. The maximum concentration of sodium of 63 , 1 00µg/L was 

detected in groundwater from MW 4-1 1 . 

None of the metals had detection limits above the respective NYS GA standard. 

4.5.7 Other Constituents 

Nitrate/Nitrite-Nitrogen 

Nitrate/nitrite-nitrogen was detected in the groundwater samples ranging from 0.01 µg/L to 0.16 

µg/L in Round 1 samples (Table 4-6). 

4.6 SURFACE WATER 

The surface water at SEAD-4· has not been classified by NYSDEC. However, because the 

drainage ditches near SEADA form the headwaters for Indian Creek, the lower portion of which 

is designated as Class C surface water by NYSDEC, the Class C standards were used to provide 

a basis of comparison for the on-site surface water chemical data. The Class C standards are not 

strictly applicable to the surface water found at SEAD-4. 

Summary statistics for the surface water analyses from the ESI and the R1 are shown in Table 4-

7. The table of results of the chemical analyses of the surface water is presented in Appendix F. 
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-----
Volatile Organic Compounds 
Acetone UG/L 

Table 4-7 
Summary Statistics for Surface Water Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

I FREQUENCY NYS NUMBER JNUMBER 1 

I I OF CLASS C i ABOVE OF 
NUMBER 

OF 
MAXIMUM DETECTION I CRITERIA! DETECTS ANALYSES 

I I ! I I 
--- ------~------

I l I 

4 30.77% I I 0 I 4 I 13 
I 

I I 

Semivolatile Organic Compounds I I 
Anthracene UG/L 0.068 I 7.69% 0 I 1 13 
Benzo(a)anthracene I UG/L 0.18 I 7.69% 0 I 1 13 
Benzo(a)pyrene jUG/L 0.15 7.69% : 0 I 1 13 
Benzo(b)fluoranthene UG/L 0.15 

I 
7.69% 

I 
0 1 13 

Benzo(ghi)perylene UG/L 0.073 I 7.69% i 0 1 13 I I 

Benzo(k)flugranthene UG/L I 0.16 7.69% I i 0 1 13 I I 

Bis(2-Ethylhexyl)phth UG/L I 0.22 23.08% i 
I 

0.6 0 3 I 13 
Butylbenzylphthalate j UG/L 0.076 7.69% 0 1 I 13 
Carbazole 'UG/L I 0.054 7.69% I I 0 1 I 13 
Chrysene UG/L 0.18 7.69% i I 0 1 I 13 . 
Fluoranthene UG/L 0.41 15.38% i 0 2 i 13 
lndeno(1,2 ,3-cd)pyre UG/L I 0.069 7.69% 0 1 I 13 
Phenanthrene UG/L I 0.35 ' 7.69% I 0 1 13 
Pyrene !UG/L 0.25 I 15.38% 0 2 13 

I 
Explosives I 

1,3-Dinitrobenzene UG/L 0.07 I 7.69% 0 I 1 13 
i I i I I 

I 
Pesticides/PCBs I ! 
Alpha-Chlordane UG/L I 0.0077 7.69% I I 0 I 1 I 13 I i 

Beta-BHC 1 UG/L 0.0041 7.69% I I 0 I 1 I 13 
Gamma-Chlordane I UG/L I 0.0064 7.69% I I 0 I 1 

I 

13 I 

I i ! I 

Metals I 
Aluminum I UG/L 7350 100.00% 100 7 ! 13 I 13 I 

Antimony iUG/L I 6.6 I 38.46% 0 I 5 I 13 
Arsenic jUG/L I 4.2 ' 7.69% 150 0 I 1 13 
Barium ,UG/L 213 100.00% 0 i 13 . I 13 
Cadmium UG/L I 11 .6 I 46.15% 1.862822 I 1 I 6 13 
Calcium jUG/L 159000 100.00% 0 ' 13 13 
Chromium IUG/L 44.8 30.77% I 347.2701 0 4 13 
Cobalt UG/L I 19.6 7.69% : 5 I 1 i 1 I 13 
Copper UG/L I 97 i 76.92% 20.28773 ! 4 I 10 13 
Iron IUG/L ! 16600 100.00% 300 I 7 13 I 13 
Lead iUG/L 117 30.77% 7.16381 2 I 4 I 13 
Magnesium !UG/L 32700 I 100.00% 0 I 13 I 13 
Manganese I UG/L ! 2350 100.00% 0 i 13 I 13 I I 

Nickel UG/L 32.6 15.38% 154.4886 0 I 2 13 
Potassium UG/L 4790 I 100.00% I 0 I 13 ! 13 
Silver iUG/L I 1.7 I 15.38% 0.1 2 I 2 13 I 

Sodium UG/L 36200 100.00% I 0 13 13 
Thallium UG/L 2.4 7.69% 8 0 1 13 
Vanadium UG/L I 22 .5 30.77% 14 1 4 13 
Zinc UG/L 492 100.00% 141.3798 1 13 13 
Nitrate/Nitrite 'MG/L 0.25 100.00% I 9 9 

h:\eng\seneca\s4ri\tables\valdata\Sw.xls\sw-clp 1/17/2001 
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4.6.1 Volatile Organic Compounds 

One VOC, acetone, was found in four of the surface water samples at concentrations ranging 

from 2 µg/1 to 4 µg/1 (Table 4-7). There is no New York State Class C surface water standard 

for this compound . 

4.6.2 Semivolatile Organic Compounds 

SYOC's were detected at eight of the surface water sampling locations at SEAD-4 (Table 4-7) . 

None of the SVOC compounds exceeded the associated New York State Class C surface water 

standard 

4.6.3 Pesticide and PCBs 

Pesticides were found in seven surface water samples. There are no NYS Class C surface water 

standards criteria for these compounds. 

4.6.4 Nitroaromatics 

The nitroaromatic compound, 1,3-Dinitrobenzene, was detected at an estimated concentration of 

0.07 µg/L in the sample labeled 4PIPE collected from the vertical stand pipe located adjacent to 

the suspected leach field location. 

4.6.5 Herbicides 

Herbicides were not analyzed as part of the RI surface water sampling program. However, no 

herbicide compounds were found in the surface water samples collected at SEAD-4 during the 

ESl. 

4.6.6 Metals 

NYS Class C surface water quality standards were used as a basis of comparison for the surface 

water samples . The Class C surface water quality standard values for chromium, copper, lead, 

nickel , and zinc are based on the hardness of the surface water at the site. Hardness is expressed 
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as the total concentration of ca2+ and Mg2+ as mg/L equivalent of CaCO3 (Freeze and Cherry, 

1979). Hardness (H) can be determined by substituting the concentrations of Ca2+ and Mg2+ , 

expressed in mg/L, in the expression shown below: 

H = 2.5( Ca 2+) + 4.1( Mg2+) 

Using this equation, and the average calcium and magnesium concentrations of 64.4 mg/L and 

6.6 mg/L, respectively, from the background surface water sample locations at SEDA, a hardness 

value of I 88. I 8 mg/L was calculated for SEAD-4. This hardness value was used in the 

calculation of the NYS Class C standards for the metals mentioned above. The surface water 

locations were selected as the most appropriate "background" locations for SEAD-4 because 

these sites were less likely to have been impacted by contaminants from the sites. 

Metals were detected at all I 1 surface water sampling locations at SEAD-4 (Table 4-7). Nine 

metals (aluminum, cadmium, cobalt, copper, iron, lead, silver, vanadium, and zinc) were found 

at concentrations that exceeded their respective NYS Class C surface water standards. 

Aluminum was detected in 13 of the surface water samples; seven of which exceeded the NYS 

Class C standard of I 00 µg/L. The maximum concentration of 7350 µg/L was found in sample 

SW4- I 3, which is located in the ditch at the northern portion of the site. Cadmium was detected 

in six surface water samples. Only one sample (SW4-13) had a concentration of I 1.6 µ_g/L, 

which is above the Class C standard of I .8 µg/L. Chromium was detected in four samples with 

no samples exceeding the NYS Class C standard of 347 µg/L. The maximum concentration of 

44 .8 µg/L was detected in surface water sample SW4-2, which was collected at the southeast 

edge of the pond. Cobalt was detected in one sample location, SW4-l 3, at a concentration of 

19.6 µg/L. The NYS Class C standard is 5 µg/L. The NYS Class C standard for copper (20.3 

µg/L) was exceeded in four surface water samples. The maximum concentration of 97 µg/L w~s 

detected in SW4-13. Iron, which exceeded the NYS standard in seven samples, was found at a 

maxim um concentration of 16,600 µg/L at SW 4-13 . Lead exceeded the standard in two samples. 

The maximum concentration of lead (117 µg/L) was detected in SW4-13 . Silver was detected in 

two samples, both of which exceeded the Class C standard of 0. I µg/L. The concentration of 

silver in sample SW4-12 was! µg/L and in sample SW4-19, 1.7 µg/L. Vanadium was detected 

in one sample (SW4-13) above the standard . The sample concentration was 22.5 µg/L and the 

standard concentration was 14 µg/L. Zinc was detected in one sample above the standard with 
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the concentration of 492 µg/L detected in SW4-13. Several of the maximum concentrations of 

the metals were detected in the surface water sample SW4-13 , which is located in the drainage 

ditch at the northern portion of the site. 

4.6.7 Other Constituents 

Nitrate/Nitrite-Nitrogen 

Nitrate/nitrite-nitrogen was detected in all of the surface water samples at concentrations ranging 

from 0.01 mg/L to 0.33 mg/L (Table 4-7). There is no NYS Class C standard criteria value for 

n itrate/n itrite-n itrogen. 

4.7 SEDIMENT 

For the purposes of the discussion of criteria exceedences below, sediment results were 

compared to the lowest of several available New York State guidelines for sediment. These 

standards included: the New York State lowest effect level (NYS LEL), New York State human 

health bioaccumulation criteria (NYS HHB), New York State benthic aquatic life acute toxicity 

criteria (NYS BALA T), New York State benthic aquatic life chronic toxicity criteria (NYS 

BALCT), and New York State wildlife bioaccumulation criteria (NYS WB). The criteria were 

developed based on an average organic carbon level of 3.91 % in the sediment. This is the 

SEDA-wide organic carbon level. 

Summary statistics for the sediment analyses are shown in Table 4-8. The table of results of 

chemical analyses for the sediment is presented in Appendix F. 

4.7.1 Volatile Organic Compounds 

VOC's were detected in 31 of the 58 sediment samples taken at SEAD-4 (Table 4-8) . There are 

New York State sediment guidelines only for toluene and xylene. Neither of these compounds 

were detected at concentrations above the criteria. 

Acetone was detected most frequently, in 15 out of the 58 samples. A maximum concentration 

of 210 µg/kg was detected in the sediment sample SD4-1, which is located near the pond. 
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' 

ANALYTE UNIT 

VOLATILES 
Acetone UG/KG --
Carbon disulfide UG/KG 
Chloroform UG/KG 
Methyl chloride UG/KG 
Methyl ethyl ketone UG/KG 
Methylene chloride UG/KG 
Styrene UG/KG 
Toluene UG/KG 
Total Xylenes UG/KG 
SEMIVOLATILE ORGANICS 
1,4-Dichlorobenzene UG/KG 
2-Methylnaphthalene UG/KG 
4-Methylphenol UG/KG 
Acenaphthene UG/KG 
Acenaphthylene UG/KG 
Anthracene UG/KG 
Benzo(a)anthracene UG/KG 
Benzo(a)pyrene UG/KG 
Benzo(b)fluoranthene UG/KG 
Benzo(ghi)perylene UG/KG 
Benzo(k)fluoranthene UG/KG 
Bis(2-Ethylhexyl)phthalate UG/KG 
Butylbenzylphthalate UG/KG 
Carbazole UG/KG 
Chrysene UG/KG 
Di-n-butylphthalate UG/KG 
Di-n-octylphthalate UG/KG 
Dibenz(a,h)anthracene UG/KG 
Dibenzofuran UG/KG 
Diethyl phthalate UG/KG 
Fluoranthene UG/KG 
Fluorene UG/KG 
Hexachlorobenzene UG/KG 
lndeno(1,2, 3-cd)pyrene UG/KG 
N-Nitrosodiphenylamine UG/KG 
N-Nitrosodipropylamine UG/KG 
Naphthalene UG/KG 
Phenanthrene UG/KG 
Phenol UG/KG 
Pyrene UG/KG 
EXPLOSIVES 
2-Nitrotoluene UG/KG 
2-amino-4,6-Dinitrotoluene UG/KG 
4-amino-2,6-Dinitrotoluene , UG/KG 
PESTICIDES/PCBs 
4,4'-DDD UG/KG 
4,4'-DDE UG/KG 
4,4'-DDT UG/KG 
Aldrin UG/KG 
Alpha-Chlordane UG/KG 
PCBS (Total) UG/KG 

Table 4-8 
Summary Statistics for Sediment Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

NYS SPECIFIC 
MAX FREQUENCY CRITERIA (1)_ CRITERIA (2) 

2101 26% , ---
18 9% 
14 3% 
5 2% 

49 2% 
11 5% 
3 3% 

42 9% 1916.15 BENTHIC-CHRONIC 
7 3% 3597.66 BENTHIC-CHRONIC 

73 2% 469.26 BENTHIC-CHRONIC 
31 9% 1329.57 BENTHIC-CHRONIC 

140 10% 19.55 BENTHIC-CHRONIC 
610 19% 5474.7 BENTHIC-CHRONIC 
130 17% 

17001 47% 4184 .24 BENTHIC-CHRONIC 
5900 84% 50.84 NYDEC HHB 
5100 84% 50.84 NYDEC HHB 
4800 88% 50.84 NYDEC HHB 
3200 78% 
5700 43% 50.84 NYDEC HHB 

42000 40% 7801.45 BENTHIC-CHRONIC 
16 9% 

500 40% 
6200 90% 50.84 NYDEC HHB 

250 47% 
46 5% 

1200 50% 
230 17% 

17 3% 
16000 93% 39887.1 BENTHIC-CHRONIC 

660 22% 312.84 BENTHIC-CHRONIC 
840 3% 5.87 NYDEC HHB 

3100 74% 50.84 NYDEC HHB 
760 2% 
410 2% 

13 12% 1173.15 BENTHIC-CHRONIC 
7900 88% 4692.60 BENTHIC-CHRONIC 

210 7% 19.55 BENTHIC-CHRONIC 
12000 93% 37579.91 BENTHIC-CHRONIC 

450 1 2% 
200 2% 
140 2% 

90 22% 0.39 NYDEC HHB 
86 33°/ci 0.39 NYDEC HHB 
45 28% 0.39 NYDEC HHB 
2.8 5% 3.91 NYDEC HHB 
44 14% 0.04 NYDEC HHB 

830 45% 0.03 NYDEC HHB 

p: lpitlprojects \seneca \s4 ril ta bles \valdata \new_ sed( 3. 91 )_col . xls\Sed-CI p 

NUMBER i NUMBER NUMBER 
ABOVE i OF OF 

CRITERIA ! DETECTS ANALYSES 

i 
! 

at 15 58 
0 i 5 58 
0 i 2 58 
0 ! 1 58 
01 1 58 
Q i 3 58 
oj 2 58 
0 ! 5 58 
0 ! 2 58 

I 
0 ! 1 58 
0 / 5 58 
2i 6 58 
o! 11 58 
oj 10 58 
0 i 27 58 

26 1 49 58 
26 ! 49 58 
35 ! 51 58 
o, 45 58 

20 1 25 58 
1! 23 58 
0 ! 5 58 
0 ' ' 

23 58 
34 ! 52 58 

0 ! 27 58 
oi 3 58 
0 ! 29 58 
0 i 10 58 
0 ! 2 58 
oi 54 58 
11 131 58 
2 ! 2 58 

21 i 43 58 
Of 1 58 
0 i 1 58 
0 ! 7 58 
1 ! 51 58 
4 ! 4 58 
0 ! 54 58 

' 
0 i 1 49 
oi 1 58 
0 i 1 58 

! 
I 13 1 13 58 

19 1 19 58 
16 · 16 58 
0 i 3 58 
Si 8 58 

26 i 26 58 
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i ·------ --· I 
ANALYTE UNIT I 

-----·-····- --·· I I 
Beta-BHC IUG/KG I 

Dieldrin UG/KG I 
Endosulfan I UG/KG I 
Endosulfan II UG/KG [ 
Endosulfan sulfate UG/KG i 

Endrin aldehyde UG/KG l 
Endrin ketone UG/KG I 
Gamma-Chlordane UG/KG ! 
Heptachlor UG/KG ! 

Heptachlor epoxide UG/KG I 
Methoxychlor UG/KG f 

HERBICIDES l 
! 

2,4,5-T UG/KG I 
METALS I 
Aluminum MG/KG ! 
Antimony MG/KG i 
Arsenic MG/KG ! 
Barium MG/KG ! 

Beryllium MG/KG ! 

Cadmium MG/KG 
Calcium MG/KG I 
Chromium MG/KG ! 
Cobalt MG/KG 
Copper MG/KG i 
Iron MG/KG i 
Lead MG/KG 
Magnesium MG/KG 
Manganese MG/KG ! 
Mercury MG/KG ' ; 

Nickel MG/KG ! 
Potassium MG/KG I 
Selenium MG/KG ! 
Silver MG/KG ! 
Sodium MG/KG ! 
Vanadium MG/KG ! 
Zinc MG/KG ! 
Nitrate/Nitrite /MG/KG ! 

Notes: 

Table 4-8 
Summary Statistics for Sediment Samples 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

NYS SPECIFIC 
MAX FREQUENCY CRITERIA(!). CRITERIA (2) 

3 3 / 7% 
18 7% 3.91 NYDEC HHB 

1.9 2% 1.17 BENTHIC-CHRONIC 
6.8 3% 1.17 BENTHIC-CHRONIC 
12 9% 
15 12% 
62 7% 
40 17% 0.04 NYDEC HHB 
2.4 2% 0.03 NYDEC HHB 
10 10% 0.03 NYDEC HHB 
68 3% 

21 11% 

22100 100% 
82.7 53% 2 NYS LEL 
37.7 98% 6 NYS LEL 
488 100% 
1.1 100% 

34.1 47% 0.6 NYS LEL 
140000 100% 

4800 100% 26 NYS LEL 
28.4 100% 
2640 100% 16 NYS LEL 

87900 100% 20000 NYS LEL 
374 95% 31 NYS LEL 

27900 100% 
5480 100% 460 NYS LEL 

2.4 59% 0.15 NYS LEL 
453 100% 16 NYS LEL 

3460 100% 
6.1 41% 
1.7 45% 1 NYS LEL 

1370 64% 
1140 100% 
1150 100% 120 NYS LEL 
56.8 100% 

(1) Criteria calculated using a TOC of 3.91 %. This is a site widl! TOC value. 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

p:lpitlprojectslseneca\s4riltableslvaldatalnew_sed(3.91 )_col .xls\Sed-Clp 

NUMBER : NUMBER NUMBER 
ABOVE ' OF OF 

CRITERIA! DETECTS ANALYSES 

I 
O' 41 58 
4 \ 4 1 58 
1i 1 58 

21 2 58 
Di 5 58 
Di 7 58 
o: 4 58 

10, 10 58 
1 , 1 58 
Si 6 58 
Di 2 58 

j 

o, 1 9 

o: 58 58 
20 ! 31 58 

19' 57 58 
o, 58 58 
Di 58 58 

24 [ 27 58 
0 1 58 58 

28 ! 58 58 
O! 58 58 

55 [ 58 58 
45 i 58 58 
35 ; 55 58 
Di 58 58 

28 : 58 58 
16 \ 34 58 
58 ! 58 58 

QI 58 58 
Di 24 58 
4 i 26 1 58 
Di 37 58 
o, 58 58 

41 • 58 58 
46 46 

12/20/2000 
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4.7.2 Semivolatile Organic Compounds 

SVOCs, mainly PAHs, were detected at all but two of the sediment sample locations at SEAD-4. 

The applicable New York State standards for sediment were exceeded for 12 of the compounds 

(Table 4-8). 

Benzo( a )anthrancene, benzo( a )pyrene, benzo(b )fl uoranthene, benzo(k )fl uoranthene, chrysene, 

and indeno( 1,2,3-cd)pyrene were detected in 14 sediment samples at concentrations above their 

respective NYS criteria. Exceedences were detected in samples SD4-4, SD4-7, SD4-12, SD4-16, 

SD4-17, SD4-18, SD4-27, SD4-29, SD4-36, SD4-43, SD4-47, SD4-50, SD4-51, and SD4-52. 

Bis(2-Ethylhexyl)phthalate, fluorene, and phenanthrene were each detected in one sample at 

concentrations above the criteria. 4-Methylphenol, hexachlorobenzene, and phenol also 

exceeded their guidance level. SD4- l 6 and SD4- l 7 are located in the drainage ditches north of 

the site. SD4-36 is located io the ditch near Building 2084. 

4.7.3 Pesticides and PCBs 

A total of sixteen pesticides and two PCBs were detected in the sediment samples collected at 

SEAD-4 and 11 of these compounds exceeded their NYS sediment criteria values (Table 4-8). 

The most significant exceedences for four of the 1 I compounds were for the sediment sample 

SD4- I 2, which was collected from the drainage ditch at the northern portion of the site. 

4,4-DDD was detected in 13 samples at concentrations exceeding the NYS criteria value of 0.39 

µg/kg. A maximum concentration of 90 µg/kg was detected in sample SD4-8. 4,4-DDE and 4,4-

DDT were detected in 19 and I 6 samples respectively at concentrations above the NYS criteria 

value of 0.39 µg/kg (for each compound). The maximum concentration of 4,4-DDE was found 

in the SD4-8 sample at 86 µg/kg and the maximum concentration of 4,4-DDT was found in the 

SD4- I 2 sample at 45 µg/kg . Dieldrin exceeded the NYS criteria in four samples; the maximum 

concentration of 18 µg/kg was found in SD4- I 2. Endosulfan II exceeded the NYS criteria in two 

samples; the maximum concentration of 6.8 µg/kg was found in SD4- I 6. Heptachlor epoxide 

was detected in six samples at concentrations exceeding the NYS criteria of 0.03 µg/kg. A 

maximum concentration of IO µg/kg was detected in sample SD4- I 2. Alpha-chlordane and 

gamma-chlordane were detected in 8 and IO samples respectively above their NYS criteria. The 

maximum concentrations of 44 J µg/kg and 40J µg/kg, respectively, were detected in sample 
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SD4-13. The remaining pesticides, Heptachlor and Endosulfan I, were each detected above the 

criteria in one sample. 

Two PCB compounds were detected in the sediment samples. Aroclor-1254 and Aroclor-1260 

were detected in 26 samples at concentrations above the NYS criteria of 0.03 µg/kg for total 

PCBs. The maximum concentrations of both compounds (580 µg/kg for Aroclor-1254 and 250 

µg/kg for Aroclor-1260) were detected in sample SD4-12. 

4.7.4 Nitroaromatics 

Three nitroaromatic compounds were detected in the s~diment samples. The nitroaromatic 

compound, 2-amino-4,6-dinitrotoluene, was detected at one of the sediment sample locations at 

SEAD-4 (Table 4-8). The detected concentration of 200 µg /kg was found in SD4-48, which is 

located southwest of the Former T30 Building. The nitroaromatic compound, 4-amino-2,6-

dinitrotoluene, was detected at one of the sediment sample locations at SEAD-4. The detected 

concentration of 140 µg /kg was found in SD4-2, which is located in the ditch at the entrance to 

the pond. There are no NYSD criteria value for either compound. 2-Nitrotoluene was detected 

in one sample at a concentration of 450 J µg /kg in SD4-17. 

4.7.5 Herbicides 

The compound 2,4,5-T was identified in one sample, SD4-1, at an estimated concentration of 21 

J µg/kg. SD4- I was collected fro01 the north side of the pond. This compound was the only 

herbicide detected on site. There is no NYSDEC sediment criteria for this compound. 

4.7.6 Metals 

Metals were detected in all 58 sed iment samples collected at the site (Table 4-8). New York 

State lowest effect levels (LELs), as defined in Technical Guidance for Screening of 

Contaminated Sediments (NYSDEC, 1993) were used as a basis of comparison of metals 

concentrations in for the sediment samples. 

Twelve metals (antimony, arsenic, cadmium , chromium, copper, iron, lead, manganese, mercury, 

nickel, silver, and zinc) were found to exceed the LEL criteria. Chromium level s most 
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sample locations . Higher concentrations of copper were detected in sediment samples located in 

the ditches north of the site, in the western ditch, and near the pond. 

Hexavalent chromium was analyzed at five sediment locations, which had high concentrations of 

total chromium (Table 2-2). The results of the chemical analysis indicate that the hexavalent 

chromium was detected in one surface soil sample (Table 4-5). A concentration of 163 mg/Kg 

was found in sediment sample SD4-43, which is located in the western ditch between Areas 

and 2. The total chromium concentration for sediment sample SD4-43 was 3170 mg/Kg. 

4.7.7 Other Constituents 

Nitrate/Nitrite-Nitrogen 

Nitrate/nitrite-nitrogen was detected in 46 of the sediment samples collected at SEAD-4 (Table 

4-8). The concentrations ranged from 0.02 mg/kg to 56.8 mg/kg. There is no New York State 

standard for this compound. 

4.8 SUMMARY OF THE EXTENT OF IMP ACTS AT SEAD-4 

On the basis of the analytical results obtained for the media at SEAD-4, the most significant 

impact to the site is from metals . Impacts from SVOCs and pesticides were also identified. 

The subsurface soils at SEAD-4 have been impacted primarily by metals. Of the 13 metals 

which exceeded their respective T AGM values, ten metals were considered to be more toxic. 

Aluminum, antimony, arsenic, chromium, copper, lead, mercury, nickel , silver, and zinc were 

detected in the subsurface soil samples at concentrations above the respective T AGM values . 

Chromium exceeded the TAGM value of 30 mg/kg in 17 subsurface soil samples. A maximum 

concentration of3 ,820 mg/kg was detected in SB4-25 at a depth of 2-3 .5 feet. SB4-25 is located 

on the southern edge of the pond. The soil sample from MW4-8 (6-6.5 feet) contained high 

concentrations of chromium . MW4-8 is also located south of the pond. Two high 

concentrations of chromium were detected in SB4-10 (at depth intervals of 2-4 feet and 4-6 

feet) , which is located adjacent to former Building T-30. High concentrations of copper were 

also detected in the samples from SB4-10 and SB4-25. On the basis of the subsurface soil data, 
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the highest concentrations of metals were found in the soil samples from SB4- I 0, SB4-14, and 

SB4-25. SB4- I 4 is located near Building 2084. Impacts from the remaining organic and 

inorganic constituents which were detected in the subsurface soil samples were less significant 

than the impacts from metals discussed above. 

The surface soils at SEAD-4 have been impacted primarily by metals and SVOCs. Of the 19 

metals which exceeded their respective T AGM values, 14 metals were considered to be more 

toxic. Antimony, arsenic, beryllium, chromium, copper, cyanide, lead, mercury, nickel, 

selenium, silver, thallium, vanadium, and zinc were detected in the surface soil samples at 

concentrations above the respective TAGM values . Chromium, copper, lead, and zinc had the 

largest percentage of samples exceeding the TAGM values. Nine of the maximum 

concentrations of metals were detected in surface soil sample SB4-25, which is located at the 

southern edge of the pond. 

Although there were detections of chromium in surface soil samples co llected throughout the 

site, the highest concentrations of chromium were detected in surface soil samples from Area 1, a 

drainage ditch in Area 2, and a drainage ditch connecting the two areas. High concentrations of 

copper were also found in the same locations as the high chromium concentrations. 

Hexavalent chromium was analyzed at I 5 surface soil locations, which had high concentrations 

of total chromium. The maximum concentration of 14.7 mg/Kg was found in soil sample SS4-9, 

which is in Area 1. The total chromium concentration for soil sample SS4-9 was 6590 mg/Kg. 

Four SVOCs were detected in the surface soils at concentrations above the associated T AGM 

value. The highest concentrations of benzo(a)anthracene, chrysene, benzo(a)pyrene, and 

dibenz(a,h)anthracene in surface soils were detected in samples collected from SS4-54 SS4-55 

and SS4-56, which are all located near Building 2084. 

Groundwater at SEAD-4 has been impacted by metals. Eight metals, aluminum, antimony, 

chromium, iron, manganese, selenium, sodium, and thallium, were found in one or more of the 

groundwater samples at concentrations above the NYS Class GA or EPA MCL standard . 

Chromium was detected in one monitoring well at concentration above the NYS Class GA 

standard . The concentration of chromium (260 ug/L) was detected in MW4-9, which is located 

west and downgradient of former Building T-30 . 
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Generally, surface water impacts were from metals, nine of which were found at concentrations 

that exceeded their standards. 

Sediment at the site has been impacted by pesticides, PCBs, and metals. High concentrations of 

chromium were detected in sediment samples collected along the western ditch and near the pond. 

High concentrations of copper were detected in the sediment samples from the western ditch, near 

the·pond, and in the ditches north of the site. 

Of the pesticides and PCBs, 4,4' -DDD, 4,4 ' -DDE, 4,4 ' -DDT, and Aroclor-1254 were detected most 

frequentl y in the sediment samples. Aroclor-1254 was detected in 26 of the 58 samples, with the 

concentrations in all 26 samples exceeding the NYS criteria. 

In the building material samples collected from six buildings at SEAD-4, metals, SVOCs, 

pesticides, PCBs, and nitroaromatics were detected at high concentrations. 
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5.0 CONTAMINANT FATE AND TRANSPORT 

Chapter five presents a site-specific conceptual site model , summarizes the chemical impacts 

present in various media at the site, and describes the potential transport of constituents of 

concern from the site. The chapter is organized into four sections, the first two address physical 

and chemical characteristics at SEAD-4, the third section deals with contaminant fate, and the 

fourth section with contaminant transport. 

5.1 CONCEPTUAL SITE MODEL OF SEAD-4 

The conceptual site model for SEAD-4 combines both site conditions and expected pollutant 

behavior into a cohesive understanding of the site. Taken together, the information collected 

during the groundwater, surface water, sediment, surface soil , and subsurface soil sampling, as 

well as survey data and field observations describe the physical characteristics of the site and 

chemical characteristics of the source areas at SEAD-4. Quantified, these characteristics become 

the framework for cursory partitioning and transport models that predict the behavior of 

inorganic constituents of concern at SEAD-4 . The conceptual site model is the information 

described in the following subsections that defines the physical and chemical setting for 

subsequent modeling discussions . 

5.1.1 Summary of Phvsical Site Characteristics 

SEAD-4 is the Munitions Washout Facility located in the southwestern portion of SEDA. The 

Munitions Washout Facility was part of the Ammunition Workshop Facility, which is still in 

operation. The workshop facility is approximately 30 acres in size and is characterized by 

developed and undeveloped areas (Figure 1-3). It is surrounded by open grassland and low, thick 

brush on all sides. North South Baseline Road is the main access road to the facility and bisects the 

site running from south-southeast to north-northwest. There is also a network of minor paved 

driveways in the eastern half of the site. The SEDA railroad tracks lead into the site from the 

southeast and terminate in the vicinity of Buildings 2078 and 2085. There is a man-made pond on 

the site which is approximately 150 feet in diameter. 

The predominant surficial geologic unit present at the site is dense till. The till is distributed across 

the entire site and ranges in thickness from 0.5 feet to as much as 4.6 feet. In most locations a thin 

layer of fill covers the surface of the site. The fill becomes significantly thicker near the pond. A 
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zone of gray weathered shale of variable thickness is present below the till. The thickness of the 

weathered shale ranges between 0.3 feet to 1.3 feet on the site. The average thickness on the site is 

0. 7 feet. Lastly, gray competent shale is present between 4 feet and 11 feet below the land surface. 

Precipitation data from the nearest monitoring station (the Aurora Research Farm) was assessed to 

gain a perspective on the seasonal variations in precipitation that would directly impact surface 

water flow. This data indicates that, historically, June has the greatest amount of precipitation 3.9 

inches, and the winter months (January and February) generally have the least amount of 

precipitation (Figure 1-10). Annual precipitation is approximately 30 inches. Surface water flow 

from precipitation events is controlled by local topography. Overall site relief is low, and 

generally the land surface slopes to the west. Surface water flow in drainage ditches on the west 

of the facility flows into the pond. Runoff toward the east and north of the facility generally 

flows into the eastern drainage ditch, which flows northeast . 

Till, including the weathered shale immediately below the till, and the underlying competent 

shale/limestone are the two distinct geologic units at SEAD-4 that store and transmit 

grou ndwater. The till and weathered shale behave as a single unconfined hydrological unit. The 

groundwater flow direction in the till/weathered shale aquifer on the site is generally toward the 

west based on the groundwater elevati~ns measured in the 13 monitoring well s in March 1999. 

The noticeable steepening of the land surface gradient in the western portion of the site is also 

present in the groundwater gradient. More specifically, the groundwater contour map from March 

1999 indicates that the groundwater flow is toward the west on the western portion of the site and 

not as well defined on the eastern portion of the site. 

5.1.2 Summary of Chemical Impacts 

On the basis of the analytical results obtained for the five media (sediment, surface water, 

grou ndwater, surface soils, and subsurface soils), the most significant impacts to the site are 

from inorganics (i.e. , metals), SYOCs, and pesticide/PCB compounds. 

The results of the chemical analyses show that subsurface soil at SEAD-4 have been impacted 

primarily by metals. Antimony, copper, chromium, lead, and zinc were detected at significant 

concentrations above their respective T AGM values in the subsurface soil samples. The remaining 

organic and inorganic constituents which were detected in the subsurface soil samples were 
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considered to pose little impact due to their detection at concentrations which were below or only 

slightly above their respective T AGM values. 

The results of the chemical analyses show that surface soil at the site have been impacted primarily 

by SVOCs and metals. Other constituents that were detected, but are considered to pose little 

impact, include volatile organic compounds, pesticides and PCBs, herbicides, nitroaromatic 

compounds and nitrate/nitrite nitrogen. Only small numbers of these constituents exceed their 

respective T AGM values . 

A total of 26 SVOCs were detected at varying concentrations in the surface soil samples analyzed. 

The compounds benzo(a)anthracene, chrysene, benzo(a)pyrene, and dibenz(a,h)anthracene were 

reported in surface soil samples at concentrations exceeding the associated T AGM values. The 

four compounds were found at maximum concentrations of 560 µg/kg , 570 µ g/kg, 450 µg/kg, and 

130 µ g/kg, respectively, in the surface soil sample SS4-55 , located adjacent to Building 2084. 

Of the 24 metals reported in the surface soil , I 9 of these were found in one or more samples at 

concentrations above the T AGM value. While the majority of these exceedances were found in 

only one or two samples, or were only marginally above the TAGM values, several metals were 

identified at concentrations which were significantly above the T AGM values. Of particular note 

are the metals antimony, chromium, copper, and zinc, where a large percentage of the samples 

exceeded the TAGM values. The highest concentrations of these metals (antimony at 148 J mg/kg, 

chromium at 18,600 J mg/kg, copper at 7,330 mg/kg, and zinc at 2,020 N mg/kg) were found in 

surface soil sample SB4-25, which is located at the southern edge of the pond, in and near the area 

where the sediment previously dredged from the pond is located . 

Groundwater at the site has been impacted by metals. The five metals chromium, iron, manganese, 

selenium, and sodium were found in one or more of the groundwater samples at concentrations 

above the NYS Class GA standard values. 

Other constituents that were detected in the groundwater samples include SVOCs and nitrate/nitrite 

nitrogen . The SVOC diethylpthalate was detected in eight monitoring wells and at a maximum 

concentration of 0.1 I JB µg/L at MW4-6. This concentration is well below the NYSDEC GA 

groundwater standard. Nitrate/nitrite-nitrogen was detected in all of the wells . Constituents that 

were not detected in the groundwater include PCBs and herbicides. 
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In the surface water samples, nine metals were found at concentrations above the respective NYS 

Class C standard. In addition, one nitroaromatic compound (1 ,3-dinitrotoluene) was detected in the 

sample from the vertical pipe at the suspected leach field. Other constituents that were detected, 

but are considered to pose little impact, include volatile organic compounds, SVOCs, pesticides, 

and nitrate/nitrite nitrogen . 

Sediment at the site has been impacted by SVOCs, pesticides, PCBs, and metals. Other 

constituents that were detected, but are considered to pose little impact, include volatile organic 

compounds, herbicides and nitrate/nitrite nitrogen. These latter constituents were detected at low 

concentrations and/or in only a small number of samples. In general, the exceedances were only 

slightly above their respective T AGM values. One nitroaromatic compound was detected in the 

sediment at SEAD-4. 

Twelve metals were found at concentrations above the NYSDEC criteria values. Of these metals, 

antimony, arsenic, chromium, copper, lead, nickel, and zinc appear in a large number of samples 

and/or at concentrations greater than the criteria value. 

On the basis of the chemical data collected at SEAD-4, the most predominant impacts are from 

metals, SVOCs, and pesticide/PCB compounds. The fate and transport sections that follow will 

focus on these compounds. 

5.2 CONTAMINANT FATE AT SEAD-4 

Contaminant fate refers to the chemical characteristics and predictable behaviors of a constituent 

of concern within different media at a site. This section presents a discussion of the fate 

characteristics of chemicals found at SEAD-4 and how the chemical-specific fate controls the 

distribution at the site. Although the chemicals found at SEAD-4 were generally similar, this 

discussion will identify at which sites the chemicals were found. The complete analytical results 

for SEAD-4 are summarized in Chapter 4 and listed completely in Appendix G. 

On the basis of the chemical impacts at both SEAD-4, the discussion of chemical fate will focus 

on metals in soil , however, the fate of organic chemicals found at the sites will also be discussed. 
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5.2.1 Overview of Compound Fate 

5.2.1.1 Fate of Inorganics (metals) 

This section is intended to provide background information that may be helpful when evaluating 

the fate of metals in soils at SEAD-4. 

All soils naturally contain trace levels of metals. The concentration of metals in 

" uncontaminated" soils is primarily related to the geology of the parent material from which the 

soil was derived. Therefore, the concentrations of these metals can vary significantly depending 

on the composition of the parent bedrock material. Background concentrations for metals in till 

at SEDA have been established through an extensive sampling program that includes 57 samples 

of till (Table 1-1 and Appendix F) . 

Water is generally responsible for the mobility of metals in soil systems. Metals associated with 

the aqueous phase of soil are subject to movement with soil water, and may be transported 

through the vadose zone to groundwater. However, the rate of migration of the metal usually 

does not equal the rate of water movement through the soil due to fixation and adsorption 

reactions (Dragun, 1988). While metals , unlike hazardous organics can not be degraded 

(McLean and Bledsoe, 1992) they may become immobile due to mechanisms of adsorption and 

precipitation. 

Immobilization of metals, by mechanisms of adsorption and precipitation, will prevent 

movement of the metals to groundwater. Metals-soil interaction is such that when metals are 

introduced at the soil surface, downward transportation does not occur to any great extent unless 

the metal retention capacity of the soil is overloaded, or metal interaction with the associated 

waste matrix enhances mobility. Changes in soil environment conditions over time, such as the 

degradation of the organic waste matrix, changes in pH, redox potential, or soil solution 

composition , due to natural weathering processes, also may enhance the mobility of metals. The 

extent of vertical impacts is intimately related to the soil solution and surface chemistry of the 

soil matrix with reference to the metal and waste matrix in question. 
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In soils, metals are found in one or more of several categories in the soil. These categories as 

defined by Shuman ( 1991) are as follows: 

1. dissolved in the soil solution; 

2. occupying exchange sites on inorganic soil constituents; 

3 . specifically adsorbed on inorganic soil constituents; 

4. associated with insoluble soil organic matter; 

5. precipitated as pure or mixed solids; 

6 . present in the structure of secondary minerals; and/or 

7. present in the structure of primary minerals . 

In situations where metals have been introduced into the environment through human activ'ities 

(as at SEAD-4), metals are associated with the first five categories. Native metals may be 

associated with the first five categories depending on the geological history of the area. The 

aqueous fraction, and those fractions in equilibrium with this fraction (i .e ., the exchange 

fraction) are of primary importance when considering the migration potential of metals 

associated with soils. 

The following paragraphs discuss general aspects of adsorption and leaching of metals in soil. In 

general , most soil possess a negative charge (Dragun, 1988), which is due to negative charges 

associated with clay surfaces. And, these negative charges on soil mineral surfaces are 

responsible for attracting cationic species of elements at soil surfaces. 

However, humus, is also responsible for the accumulation of cationic species of elements at soil 

surfaces . Humus is the relatively stable fraction of soil organic matter that remains in soil after 

the chemicals comprising the plant and animal residues have decomposed (Dragun, 1988). 

Humus is colloidal in structure and the colloid surface possesses functional groups that posses 

negative charges. These charges are responsible for accumulating cationic species of elements at 

soil surfaces. 

The process by which an ion in water, such as Cu2+, is attracted to soil surface and displaces 

another cation is known as ion exchange. The term cation exchange specifically refers to the 

exchange between cations balancing the surface charge on the soil surface and the cations 

dissolved in water (Dragun, 1988) . The total amount of cations adsorbed by these negative 
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charges on a unit mass of soil is defined as the cation exchange capacity of the soil (CEC), which 

is a stoichiometric and reversible process (Dragun, 1988). 

The process by which a cation combines with molecules or anions containing free pairs of 

electrons is known as complex formation (Dragun, 1988). The cation-anion or cation-molecule 

combination is known as a complex. The anion(s) or molecule(s) with which the cation forms a 

complex is usually referred to as a ligand. 

According to Dragun (1988), the equilibrium distribution of a cation 1s governed by two 

opposing rate processes, the adsorption rate and the desorption rate . The adsorption rate is the 

rate at which the dissolved cation in water transfers into the adsorbed state . The desorption rate 

is the opposite process; it is the rate at which the cation transfers from the adsorbed state into 

water. The extent of adsorption is expressed using the adsorption coefficient or distribution 

coefficient, Kd . The distribution coefficient is defined as the ratio of the concentration of a 

solute adsorbed on soil surfaces to the concentration of the solute in water. The greater the 

extent of adsorption, the greater the magnitude of Kd. Kd values are different among the various 

metals , and Kds measured for an individual metal in soil can vary. 

Another property of soil that is often correlated with potential migration of metals is soil pH 

(McLean and Bledsoe, 1992). At soil pH of greater than 6.5, most metals, especially those 

normally present as cations, are fairly immobile. At higher pH values, metals can form insoluble 

carbonate and hydroxide complexes. Metals would be most mobile in highly acidic soils, e.g., 

those with a pH of 5 or. less . The chemistry of all cationic metals in soil is also controlled by pH. 

While direct measurements of soil pH are not available for SEAD-4, the pH of groundwater from 

the seven well samples during Round I was 7.5 and the pH of surface water samples was 7.6. 

And, by association the pH of the soil is approximately 7.5 , as one would not expect its pH to be 

considerably different than the pH of the groundwater or surface water. Additionally, Hutton 

( 1972), indicates that Darian (DaA) soils like those found at SEAD-4 have pH values that vary 

depending on the depth of the soil. The pH values are as follows: 

I . pH of 5. I to 7 .0 from O to 10 inches below the ground surface; 

2. pH of 6.1 to 7 .5 from IO to 24 inches below the ground surface; 

3. pH of 7.0 to 8.4 from 24 to 50 inches below the ground surface (calcareous soil). 
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These data provide support for our contention that the pH value for groundwater of 7.5 

approximately reflects that pH of the soil found at SEAD-4 . This pH value is considered to be 

neutral. 

Dragun ( 1988) reveals several general trends regarding element mobility using the results of 

studies of IO soils in the published literature. They are as follows: 

1. Cations and anions exhibit low mobility in clay and silty clay soils. As the surface areas and 

the clay content increases, the ability of the soil to retain cations and anions will generally 

increase. [Thus, the high silt and clay content of the soils at SEAD-4 would tend to reduce 

the mobility of cations in soil.] 

2. Cations usually exhibit moderate to high mobility in sandy, loamy sand, and sandy loam soil. 

3. Cations can exhibit low, moderate, or high mobility in soils with intermediate textures . and 

4. Anions usually exhibit relatively low mobility in clay and silty clay soils and moderate to 

high mobility in other soil types. [Thus, the high silt and clay content of the soils at SEAD-4 

would tend to reduce the mobility of anions in soil.] 

As mentioned above, the leaching of metals from soils is controlled by numerous factors . An 

important consideration for leach of metals is the chemical form (base metal or cation) present in 

the soil. However, at SEAD-4, the exact form (or speciation) of the individual inorganics is not 

known. 

The leaching of metals from soils is substantial if the metal exists as a soluble salt. Metallic salts 

have been identified as a component of such items as tracer ammunition, ignition compositions, 

incendiary ammunition, flares , colored smoke and primer explosive compositions . 

The discussion of the individual metals below, is meant to prov ide an overview of the 

characteristics that affect the fate of each of the metals, and is not restricted to discussion of 

metal oxides only. Much of the information below was obtained from McLean and Bledsoe 

( 1992). 
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Arsenic 

In the soil environment arsenic exists as either arsenate, As (V), or arsenite, As(III), however, 

arsenite is the more toxic form . And, arsenite compounds are reported to be 4 to IO times more 

soluble than arsenate compounds (McLean and Bledsoe, 1992). 

The adsorption of both forms of arsenic is strongly pH dependent. Griffin and Shimp (1978) 

found that arsenate had a maximum adsorption in soils with a pH of 5. These same researchers 

found that arsenite sorption was observed to increase over a pH range of 3 to 9. Other researches 

found the maximum adsorption of As(III) by iron oxide occurred at pH of 7. 

Both pH and redox are important in assessing the fate of arsenic in soil. At high redox levels, 

As(Y) predominates and arsenic mobility is low and as the pH increases or the redox decreases 

As(III) predominates (McLean and Bledsoe, 1992). The reduced form of arsenic is more subject 

to leaching because of its high solubility. Also, arsenite, As(III), can be oxidized to As(Y) and 

manganese oxides are the primary electron acceptor in this oxidation (Oscarson et al. , 1983). 

Barium 

Barium is a highly reactive metals that occurs naturally only in the combined state. Most barium 

is released into the environment form industrial sources in forms that do not become widely 

dispersed. In the atmosphere, barium is likely to be present in particulate form . Environmental 

fate processes may transform one barium compound to another; however, barium itself is not 

degraded. It is removed from the atmosphere primarily by wet or dry deposition . 

Barium in soil may be taken up to a small extent either by vegetation, or transported through soil 

with precipitation . Barium is not very mobile in most soil systems. The higher the level of 

organic matter in the soil , the greater the adsorption. The presence of calcium carbonate will also 

limit mobility, since barium will form barium carbonate (BaCO3) , an insoluble carbonate. 

Chromium 

Chromium exists 111 two possible oxidation states in soils, trivalent chromium, Cr(III), and 

hexavalent chromium Cr(Vl) . Hexavalent chromium is the more toxic of the two forms. 
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Forms of Cr(VI) in soils predominate at pH values of less than 6.5 . Because of the anionic 

structure of Cr(VI), its association with soil surfaces is limited to positively charged exchanges 

sites, the number of which decreases with increasing soil pH (McLean and Bledsoe, 1992). 

Generally, hexavalent chromium is highly mobile in soils. However, some researches have 

found that clay soil, containing free iron and manganese oxides, significantly retarded Cr(VI) 

migration . Cr(VI) was also found to be highly immobile in alkaline soils . 

Trivalent chromium is readily adsorbed by soils. Hexavalent chromium can be reduced to 

Cr(III) under normal soil pH and redox conditions and soil organic matter has been identified as 

the electron donor in this reaction (Bartlett and Kimble, 1976; Bloomfield and Pruden, 1980). 

Barlett and James ( 1979) showed that Cr(III) could be oxidized under conditions prevalent in 

some soils . 

Copper 

Copper is dispersed through the atmosphere primarily as a result of anthropogenic activities . 

Environmental fate processes may transform one form of copper to another; however, copper 

itself is not degraded . Most of the copper in the atmosphere occurs in the aerosol form , and 

long-distance transport may occur. Wet or dry deposition is expected to be the primary fate 

process 111 air. 

The degree of persistence of copper in soil depends on the soil characteristics and the forms of 

the copper that are present. Copper is retained in soils through exchange and specific adsorption 

mechanisms (McLean an Bledsoe, 1992). At concentrations found in native soils, copper 

precipitates are unstable. This may not be the case in waste-soil systems and precipitation may 

be an important mechanism of retention. McLean and Bledsoe ( 1992) state that copper is 

adsorbed to a greater extent by soils and soil constituents than other metals studied (arsenic, 

cadmium, nickel , zinc, mercury, silver, and selenium), with the exception of lead . They note, 

however, that copper has a high affinity for soluble organic ligands and the formation of these 

complexes may greatly enhance copper mobility in soil. Copper is not expected to volatilize 

from soil. 
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Lead 

Lead is extremely persistent in both soil and water. Environmental fate processes that transform 

one lead compound to another, however, the lead is generally present in the +2 oxidation state, 

and will form lead oxides, although the lead itself is not degraded. 

Soluble lead added to the soil reacts with clays, phosphates, sulfates, carbonates, hydroxides, and 

organic matter such that lead solubility is greatly reduced. At pH values above 6, lead is either 

adsorbed on clay surfaces or forms lead carbonate . Generally, studies that evaluate the relative 

affinity of metals for soils and soil constituents, lead is sorbed by soils and soil constituents to 

the greatest extent compared to Cu, Zn, Cd, and Ni (McLean and Bledsoe, 1992). Some authors 

have demonstrated decreased sorption of lead in the presence of complexing ligands and 

complexing cations. Lead has a strong affinity for organic ligands and the formation of such 

complexes may greatly increase the mobility of lead in soil. 

Mercun1 

The distribution of mercury species in soils (elemental mercury, mercurous ions, and mercuric 

ions) is dependent on soil pH and redox potential (McLean and Bledsoe, 1992). Both the 

mercurous and mercuric cations are adsorbed by clay minerals , oxides, and organic matter. 

Adsorption is pH dependent, increasing with increasing pH. Mercurous and mercuric mercury 

are also immobilized by forming various precipitous, Mercurous mercury precipitates with 

chloride. phosphate, carbonate, and hydroxide. At concentrations of mercury commonly found 

in soil , onl y the phosphate precipitate is stable. In alkaline soils, mercuric mercury will 

precipitate with carbonate and hydroxide to form a stable solid phase . At lower pH and high 

chloride concentrations, HgCl2 is formed. Divalent mercury also will form complexes with 

soluble organic matter, chlorides, and hydroxides that may contribute to its mobility (Kinniburgh 

and Jackson, 1978). 

Under mildly reducing conditions, both organically bound mercury and inorganic mercury 

compounds may be degraded to the elemental form of mercury, HgO. Elemental mercury can 

readily be converted to methyl or ethyl mercury by biotic and abiotic processes (Roger, 1976, 

1977). These are the most toxic forms of mercury. Some researchers have estimated that 

mercury can be removed due to volatilization and/or precipitation and the removal increased 

with pH . The volatilization was found to be inversely related to soil adsorption capacity. 

June 2000 
Page 5- 11 

P:IPIT\Projects\SEN EC A 1S4RI\ TEXTIDr.FinallSECT5c. DOC 



SENECA SEAD-4 DRAFT FINAL RI REPORT 

Nickel 

Nickel does not form insoluble prec1p1tates m unpolluted soils and retention of nickel is, 

therefore, exclusively through adsorption mechanisms (McLean and Bledsoe, 1992). Nickel will 

adsorb to clays, iron, and manganese oxides, and organic matter and it thus removed from the 

soil solution. The formation of complexes nickel with both inorganic and organic ligands will 

increase nickel mobility in soils. 

Zinc 

Zinc is stable in dry air, but upon exposure to moist air it will form a white coating composed of 

basic carbonate . Zinc loses electrons (oxidizes) in aqueous environments. In the environment 

zinc is found primarily in the +2 oxidation state. Elemental zinc is insoluble and most zinc 

compounds show negligible solubility as well, with the exception of elements (other than 

fluoride) from Group Vila of the Periodic Table compounded with zinc (i.e., ZnCl2, and Znl2) 

that show a general 4: 1 compound to water solubility level. In contaminated waters, zinc often 

complexes with a variety of organic and inorganic ligands. Therefore, the overall mobility of 

zinc in an aqueous environment, or through moist to wet soils, may be accelerated by 

compounding/complexing reactions . 

Zinc is readily adsorbed to clay minerals, carbonates, or hydrous oxides. Several authors noted 

in McLean and Bledsoe ( 1992) found that the greatest percent of the total zinc found in 

" polluted" soils and sediments was associated with iron and magnesium oxides . Precipitation of 

zinc is not a major mechanism of retention of zinc in soils because of the relatively high 

solubility of zinc compounds . Precipitation may be a more significant mechanism of zinc 

retention in soil-waste systems. Zinc adsorption increases with pH, and hydrolized species are 

strongly adsorbed to soil surfaces. McLean and Bledsoe (I 992) also state that zinc forms 

complexes with inorganic and organic ligands that will affect its adsorption reactions with the 

soil surface. Volatilization of zinc is not an important process from soil or water. 

5.2.1.2 Fate of Organics 

On the basis of the chemical data at SEAD-4, the organics that will be addressed in this section 

include the following: semivolatile organic compounds, pesticides/PCBs, and nitroaromatics. 
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However, as noted in the previous sections, impacts from these chemicals are not believed to be 

as significant as those for inorganics. 

Organic compounds are affected by both external site conditions and the compounds' inherent 

chemical and physical properties. These properties will, in combination, determine the 

compound state and provide insight into its mobility within a media. In the following discussion, 

the fate characteristics of semivolatile organic compound, pesticides/PCBs, herbicides, and 

explosives are discussed. 

Semivolatile Organic Compounds 

Semivolatile organics are characterized by low vapor pressures and low Henry's Law constants, 

indicating little potential for volatilization (Table 5-1). High sorption coefficients (7,500 ml/g) 

indicate that these chemicals will tend to stay sorbed to the soil, and will migrate only in 

conjunction with the soil itself. 

Polynuclear Aromatic Hydrocarbons (PAHs) 

PAH compounds have a high affinity for organic matter and low water solubility. Most PAHs 

have organic carbon partition coefficient (K0 c) values greater than 2,000 ml/g, indicating that 

they are immobile (Table 5-2). [Koc is the ratio of the amount of the compound present in the 

organic fraction to that present in the aqueous fraction, at equilibrium]. Water solubility tends to 

decrease and affinity for organic material tends to increase with increasing molecular weight 

(Gas Research Institute, 1988). Therefore, naphthalene is much more soluble in water than is 

benzo(a)pyrene. When present in soil or sediments, PAHs tend to remain bound to the soil 

particles and dissolve only slowly into groundwater or the overlying water column. Because of 

the high affinity for organic matter, the physical fate of the chemicals is usually controlled by the 

transport of particulates. Thus, soil , sediment and suspended particulate matter (in air) represent 

important media for the transport of the chemicals. 
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Compound 

·--
Semivolatile Organic C_ompounds 
Phenol 
1.4-dichlorobenzene 
2-Methylphenol 
4-Methylphcnol 
2.4-Dimethylphenol 
Benzoic Acid 
Naphthalene __ _ 

2-Methylnaphthll_lene 
2-Chloronaphthalene 
2.6-Dinitrotoluene 
4-Chloroaniline 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
2.4-Dinitrotoluene 
Diethylphthalate 

Carbazole 
Fluorene 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
Hexachlorobenzcnc 
Pentachlorophenol 

Phenanthrene 
Anthracene 
Di-n-butylphthalate 

Fluoranthene 

Pyrene _ _ 

Butylbenzy!P!!_thalate 
Benzo(a)anthracene __________ --~ _ 
Chrysene __ _ ______ __ . 
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Table 5-1 

Summary of Fate and Transport Parameters for Selected Organic Compounds of Concern 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Solubility 

(mg/I) 

93000 

79 
25000 

4200 
2700 

31.7 
25 .4 
6.74 
1320 

3900 
3.93 
3.42 

240 
896 

1.69 

113 

0.006 
14 

I 
0.045 

13 

0.206 

0.132 --•·- --
2.9 

Vapor 
Pressure 

(mmHg) 

0.341 

1.18 
0.24 
0. 11 

0.0573 

0.23 
0.0083 
0.017 
0.018 
0.025 
0.029 

0.00155 

0.0051 
0.0035 

0.00071 

0.000019 

0.00011 
0.00021 

0.000195 

0.00001 

0.0177 
2.50E-06 
8.60E-06 

Henry's Law 
Constant 

(atm-m'(mol) 

- -
4.54E-07 
2.89E-03 
l .50E-06 
4 .43E-07 
2.38E-06 

1.15E-03 
5.80E-05 
4.27E-04 
3.27E-06 

l.07E-05 
I .48E~03 
9.20E-05 

5.09E-06 
1.14E-06 

6.42E-05 
l.40E-06 

·-
6.81E-04 
2.75E-06 
l .59E-04 
l .02E-03 

2.82E-07 
·- ---

6.46E-06 
5.04E-06 
l.20E-06 

--~:~~~; -----t !:~~::~; -- '-·- -: :~:::~~ -. 

-
Organic Carbon 

Partition Coefficient, 
Octanol-Water 

Partition Coefficient, 
Kow 

H:;f-Life. j Bioconcentration 

____ (q~y~)_ __ L _ .factor_ (!3CF)_ Koc (ml/g) 

14.2 
1,700 
274 
267 
222 
248 

l ,~oo 
8,5_00 
4, 160 

92 

2,500 
4,600 
4,1_60 

45 
142 

·-
7,~00 
650 

_ 28.8 ____ _j ···-· 3-5 --
3,98_Q 
89.1 
85.1 
263 
74.1 

1-3 
1-3 
1-3 

_-___ --~ ~- · ~t :.~ 1;~~0 _ 

13,200 

100 I 4 

_ --·-· 5,010 _ 

~9ll.QQ__ _ -
·- ___ 13,200 ----

100 
316 

15,800 

l_,350_ ·-·-

5 
1-3 

32-60 
4 

l,900 ___ J ?9,0Q..0 --· 
53,000 ___ _!_0_0,00_(_) _ . _ ---

14,000 _ ··-- 28,800 --- _ -· 1-200 __ 
]4,009 _ _ 28,20J --- .. ~00~60 
170,000 _____ _ ___ ., __ 398,000 ______ -- _ 1-3 _ 

38,000 _ _ 79,400 -- _ . -· 140-440 . 
38,000 75,900 9-1900 

1.4-2 
60-117 

9.5-150 

44-95 

4.6 

14-117 

65-217 

-
13-6300 

89-1800 

28,400 _ _ . _ __ 58,900 ___________ I 663 
1,380,000 . 398,000 240-680 

· _··-200,000-- - ~- 401,000 __ .. ·· _ 160-1900 __ I .. --:----------
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Table 5- 1 

Summary of Fate and Transport Parameters for Selected O rganic Compounds of Concern 

Compound 

Bis(2-Ethylhexyl)phthalate 
Di-ni-_octylphthalate 
Benzo(b )fl uoranthene 
Benzo(k)fluoranthenc 
Benzo(a)pyrcne 
lndeno( 1,2,3-cd)pyrene 
Diben_z(a,h)anthracene 
Benzo(g,h,i)perylene 

Pesticides/PCBs 
beta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Aldrin 
Endosulfan I 
Heptachlor epoxide 
Dieldrin 
4.4'-DDE 
Endrin 
Endosul fan II 
4.4'-DDD 
Endosulfan sulfate 
4.4'-DDT 
Endrin aldehyde 
Endrin ketone 
alpha-Chlordane 
Aroclor-1254 
Aroclor- 1260 
Herbicides 
MCPA 
MCPP 

Solubility 

(mg! l) 
0.285 

3 -
0.014 

0.0043 
0.0012 
0.00053 
0.0005 
0.0007 

0.24 
7.8 

0.18 
0.18 
0.16 
0.35 
0.195 
0.04 
0.024 
0.o7 
0.16 
0.16 
0.005 

0.56 
0.012 

0.0027 

--- ·--•· - -• 
----------t -

- ·--··- -·----- - -
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Vapor 

Pressure 

(f(!mHg) 
2.00E-07 

5.00E-07 
5. I0E-07 
0.000568 
l.00E-10 
5.20E-11 
l.03 E-10 

2.80E-07 
0.00016 

0.0003 
6.00E-06 
0.00001 
0.0003 

1.78E-07 
6.50E-06 
2.00E-07 
0.00001 
2.00E-09 

5.50E-06 

-
0.00001 

0.00008 
0.000041 

SEAD-4 Remedial In vest igation 

Seneca Army Depot Act ivity 

Henry's Law 

Constant 

(atm-m'/mol) 
3.61 E-07 

I .19E-05 
3.94E-05 
I .55 E-Cv 
6.86E-08 
7.33E-08 
5.34E-08 

4.47 E-07 
7.85E-06 

8.19E-04 
l .60E-05 
3.35E-05 
4.39E-04 
4.58E-07 
6.80E-05 
4.17E-06 
7.65 E-05 
3. I0E-05 

5.13E-04 

-
9.63 E-06 
2.70E-03 
7. I0E-03 

J __ ---

O rganic Carbon 

Partition Coefficient, 

K~c (ml/g) _ 

5,~o_o ... 
2,400,000_ 
550,000 
550,000 

5,500,000 
1,600,00q . _ 
3,300,000 
1,600,000 

3,800 
1,080 

0.00012 
9_6,000 
2,930 
220 

1,7-00 
4,400,000 

19, 100 
2,220 

240,000 

_?,~30 
243,000 

14_0,000 

1~,500 
1,~09,000 

Octanol-Water 
Partition Coefficient, Half-Life 

__ K~'! ___ __ _ . ___ (d <!y_s) 
9,500 __ _ _ }'leg: Deg. 

_ _1 ,580,000,000 -- - _ _ ---
1, 150,000 _ _ _ 360-6 10 
1, 150,000 _ _ _ 9 10-1400 

i ,, ?Q,_Q00 -- _ . _2~0-J}Q 
3, 160,000 _ -- . 600-730 . 

_ 6,310,000 _ _ _ 750-940 

3,240,000 ------· 590-650 

------•• ---•-• r•-----

_7,940 _ -- - _ 
7,940 _ _ _ 

J5,190 
29q,090 

3,~50 
501 

_ - ~, 160 __ .. 
I q,0Q0,_QQ0 

21~,009 

-~·-' IQ.. 

• _ !'!_eg,_Qeg. 
- ~eg_._ (?eg. 

--~eg. Qeg. 
··• __ Neg.Deg. 

~eg, _!)eg. _ 
__ Neg. Deg._ 

--~eg. Deg . 
... Neg:...Deg. 

_ 3~0J)00 __ . t· __ Neg. Deg. 
4,570 

1,?50,0_oq _ Neg. J?eg. 

_ 2,090 ____ - 1-. Neg. Deg. 

/j~8
7~o~~~O -. _:~:J-~~ Neg:1eg. 

E 
---- .. t. ----· -----·1 -· - --

-- ----- -- -· .. ------ ----
. -·- ---- -- -- •· . - ---- ----- - - -----

06/03/99 

Bioconcentration 

Factor (BCf ) 

250 

3600-37000 
- - -- --
3890- 12260 

---- -· 
851-66000 

3- 10000 
110000 

1335-49000 

38642-110000 

-
400-38000 
10E4- I0E6 -------· -
I0E4-10E6 
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Table 5-1 

Summary of Fate and Transport Parameters for Selected O rganic Compounds of Concern 

Compound 

2.4 ,5-T 
Nitroaromatics 
1.3-Dinitrobenzene 
Tetryl 
2-amino-4.6-Dinitrotoluene 
2.6-Dinitrotoluene 
2.4-Dinitrotoluene 

References; 
I . !RP Toxicology Guide 

-1~ 
·-

Solubility 

- (!llg/1) 
278 

470 

182 
270 

2. Basics of Pump-and-Treat Ground-Water Remediation Technology (EPA, 1990). 
3. Handbook of Environmental Fate and Exposure Data (Howard, 1989). 

4 . Soil Chemistry of Hazardous Materials (Dragun, 1988) 

Vapor 
Pressure 
(mmHg) 
7.5E-07 

0.018 
0.0051 

5. Hazardous Waste Treatment, Storage. and Disposal Facilities, Air Emissions Models (EPA. 1989). 

6. USATHAMA. 1985 
7. Values for Koc not found were estimated by: logKoc = 0.5441ogKow + 1.377 (Dragun . 1988). 
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SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Henry's Law 
Constant 

(atm-n1'/mol) 
8.68E-09 

3.27E-06 
5.09E-06 

Organic Carbon 
Partition Coefficient, 

Koc (ml/g)_ 
650 

150 

249 
201 

Octanol-Water 
Partition Coefficient, 

Kow 

41.7 

100 
100 

Half-Life 

__ (~ay~ --

4 
5 

I_ 

06/03/99 

Bioconcentration 

_ Facto!_ (BCf)_ . 
65 

4.6 
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Notes: 

Table 5-2 

Relative Relationship Between Koc and Mobility 
of Organic Chemicals 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Koc Class Mobility 

>2,000 I Immobile 

500-2,000 II Low Mobility 

150-500 III Intermediate Mobility 

50-150 IV Mobile 

<50 V Very Mobile 

1) Koc = Organic carbon partition coefficient 
2) Source: Dragun, 1988. 
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Because of their high affinity for organic matter, PAH compounds are readily taken up 

(bioaccumulated) by living organisms. However, organisms have the potential to metabolize the 

chemicals and to excrete the polar metabolites (Gas Research Institute, 1988). The ability to do 

this varies among organisms. Fish appear to have well-developed systems for metabolizing the 

chemicals. The metabolites are excreted. Shellfish (bi-valves) appear to be less able to 

metabolize the compounds (Gas Research Institute, 1988). As a result, while PAH compounds 

are seldom high in fish tissues, they can be high in shellfish tissues. 

Several factors can degrade PAH compounds in the environment. Biodegradation on soil 

microorganisms is an important process affecting the concentrations of the chemicals in soils, 

sediment and water. Volatilization may also occur. This mechanism is effective for the light_er 

molecular weight compounds. However, the volatilization of higher molecular weight PAH 

compounds occurs slowly. 

Phenolic Compounds 

Phenolic compounds, classified as SVOCs, generally have lower Koc values than PAHs (< 300 

ml/g) are highly water soluble and, therefore, easily leach from soil environments into the 

underlying groundwater. They are not persistent in surface water environments. Phenolics are 

not as volatile as benzene, xylene or toluene, but can volatilize at a moderate rate. Therefore, 

there may be some potential for exposure to gases. Non-chlorinated phenolic compounds are not 

readily bioaccumulated by terrestrial or aquatic biota (Gas Research Institute, 1988). 

Pesticides/PCBs 

The pesticide compounds 4,4-DDT, 4,4-DDE, and 4,4-DDD are all expected to be highly 

immobile in the soil /groundwater environment when present at low dissolved concentrations 

(Installation Restoration Program Toxicity Guide, 1987). Bulk quantities of these compounds 

dissolved in an organic solvent could be transported through the unsaturated zone as the result of 

a spill. However, their extremely low solubility and their strong tendency to sorb to soils results 

in a very slow transport rate in soils . 

The fate of Aroclor® mixtures (including 1254 and 1260, which were found at SEDA) is a direct 

function of their relative composition with respect to the individual chlorinated bi phenyl species. 

These individual species in a pure state are generally solids at room temperature, but Aroclor® 
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mi xtures are oily at room temperature. Based on equilibrium partitioning modeling cited in the 

Installation Restoration Program Toxicity Guide (1987), almost all of the Aroclor® mixtures are 

expected to be associated with the stationary (or soil) phase. Much less than I percent is 

expected to partition to the soil-water phase, and only a small amount would be available to 

migrate via the downward movement of infiltrating water. Generally, groundwater beneath soils 

that contain PCBs is not expected to be adversely impacted . 
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6.0 BASELINE RISK ASSESSMENT INTRODUCTION 

This section of the SEAD-4 Remedial Investigation report will present the baseline human health 

risk assessment that were performed for the Munitions Washout Facility (SEAD-4). The 

ecological risk assessment is presented in Section 7.0. The workplan for this risk assessment 

was included in the "Project Scoping Plan for the Remedial Investigation Feasibility Study at 

SEAD-4" (Parsons ES, 1996), which was submitted to USEPA Region II. The exposure 

scenarios that are evaluated in the baseline human health risk assessment (BRA) are: 

• exposure of a current site worker to on-site contaminants 

• exposure of a future park worker to on-site contaminants 

• exposure of a future construction worker to on-site contaminants 

• exposure of a future recreational visitor (child) to on-site contaminants 

• exposure of a future resident to on-site contaminants. 

Included in the sections that follow are brief descriptions of the Munitions Washout Facility' s 

operating history and site characteristics, as well as full discussions on the identification of 

potential chemicals of concern, the screening of on-site inorganic element concentrations in 

soils, and determining reasonable and conservative exposure concentrations. Following these 

discussions, the report presents first the exposure scenarios that were defined for the human 

health BRA. followed by the human health risk calculations that quantify the carcinogenic and 

non-carcinogenic risk for the various exposure scenarios . 

6.1 OVERVIEW 

The pnmary mandate of the Superfund program is to protect both human health and the 

environment from current and potential threats posed by uncontrolled hazardous substance 

releases. As part of the Remedial Investigation, the Munitions Washout Facility (SEAD-4) was 

evaluated to assess potential risks to human health and the environment. This baseline risk 

assessment provides a framework for developing and presenting the necessary risk information 

to assist in remedial action decisions. 
' 

The objectives of the baseline risk assessment are the following: 

• help determine whether additional response actions are necessary at the site ; 
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• provide a basis for determining residual chemical levels that are adequately protective of 

human health and the environment; 

• provide a basis for comparing potential health impacts of various remedial alternatives; and 

• support selection of the "No Action" remedial alternative, where appropriate. 

To meet these objectives, the Risk Assessment Guidance for Superjund (RAGS) (USEPA, 1989a) 

was followed when possible and applicable. Technical judgment, consultation with USEPA 

staff, and recent publications were also used as appropriate in the development of the baseline 

risk assessment. 

The baseline risk assessment (BRA) is divided into two basic components : the human health 

evaluation and the ecological risk assessment evaluation. As part of the human health BRA, 

separate risk calculations are presented for current and future onsite land-use scenarios. The 

ecological risk assessment presents risk calculations for current site conditions only (Section 7). 

6.1.1 Site Description 

SEDA is an active military facility located near Romulus, New York. The facility is located in 

an upland~. area, at an elevation of approximately 600 feet above Mean Sea Level (MSL), that 

forms a divide separating two of the New York Finger Lakes, Cayuga Lake on the east and 

Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding area. 

New York State Highways 96 and 96A adjoin SEDA on its east and west boundaries, 

respectively. 

The Munitions Washout Facility (SEAD-4) is located in the southwestern portion of SEDA. The 

Munitions Washout Facility was part of the Ammunition Workshop Facility, which is still m 

operation . 

The site itself is 30 acres in size and is characterized by developed and undeveloped areas. 

Eleven buildings existed at the Ammunition Workshop Facility during the years that the 

Munitions Washout Building was operating. The Introduction (Section 1) and the Detailed Site 

Description (Section 3.1) portions of this report provide complete details on the site. 
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6.1.2 General Site History 

SEDA was constructed in 194 I and has been owned by the United States Government and 

operated by the Anny since this time. Since its inception, SEDA's primary mission has been the 

receipt, storage, maintenance, and supply of military items. Prior to construction of the depot, 

the site was used for fanning. 

The Munitions Washout Facility (SEAD-4) was in use from approximately 1948 to 1963. The 

Site History section of this report (Section I .3 .2) presents further information on this site ' s 

operating history. 

In July, I 995 the BRAC Commission voted to recommend closure of SEDA. Congress approved 

the recommendation, which became public law on October I, 1995. As part of the 1995 BRAC 

process, a Land Redevelopment Authority comprised of representatives of the local public was 

established. This group commissioned a study to recommend future uses for the Seneca Anny 

Depot. The Land Reuse Plan that was produced designated the area which contains SEAD-4 as a 

"Conservation/Recreation Area". 

6.1.3 General Sampling Locations and Media 

During the R1 and previous investigations, samples of soil , building debris, groundwater, surface 

water and sediment were collected . A total of six soil/debris samples were collected from inside 

the buildings; one from each of the six buildings. Soil samples were collected from random 

surface soil locations, biased surface soil locations where contaminants were likely to 

accumulate, and soil borings locations. Groundwater samples were collected from I 3 

groundwater monitoring wells situated throughout the site. Surface water and sediment samples 

were collected from the drainage ditches throughout SEAD-4 and from the pond. Complete 

details of all sampling locations are provided in the Study Area Investigation portion of this 

report (Section 2). 

Following the collection and validation of these data, subsets of this collected data were utilized 

to establish the Exposure Point Concentrations (EPCs) for the various exposure scenarios used in 

the risk assessments . Metals concentrations in soil and groundwater were further screened to 

determine if the site concentrations were different from background conditions . The selection of 
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the data to be used to determine EPC values considered the sample media and the location and 

the depth of the sample, and is consistent with the identified exposure scenarios . 

EPCs were determined for the following exposure routes for this risk assessment: 

I. 

2 . 

3. 

4. 

5. 

6. 

7. 

Dermal contact with surface water and sediments while wading in the associated 

drainage ditches and the pond. 

Incidental ingestion and dermal contact to on-site soils (both surface and subsurface 

soils). 

Incidental ingestion of sediments in the drainage ditches, when dry. 

Inhalation of particulate matter in ambient air. 

Inhalation of particulate matter in indoor air. 

Ingestion and dermal contact with dust and debris (solids) inside the buildings. 

Ingestion, dermal contact, and inhalation of groundwater. 

A ll on-site surface water and sediment data collected from SEAD-4 were used to estimate the 

EPC, for future land use scenarios only. Current surface water and sediment scenarios were not 

considered plausible because it is unlikely that the current site worker would wade in the on-site 

drainage swales . 

All on-site groundwater data collected from SEAD-4 were used to estimate the EPCs for future 

land use scenario only. Groundwater is not currently used as drinking water at all at SEDA but 

is delivered by pressure pipe from an off-site water supply. 

Groundwater flow in the till/weathered shale aquifer at SEAD-4 is generally toward the west. 

Three drinking water wells are located downgradient and within a one-mile radius of SEAD-4 

(Figure 1-12). These three wells are located at the Seneca Army Airfield. There are no public 

supply wells within a one-mile radius of SEAD-4. 
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All on-site surface soil samples from the O to 0.5 foot range were used in estimating the EPCs 

due to on-site dermal exposure and soil ingestion for the current site worker, future recreational 

visitor, future park worker, and future resident scenarios. All surface and subsurface soil 

samples were combined and used in estimating the EPCs for soil ingestion and dermal exposure 

for the future construction worker scenario. Each soil data set was again used as input to a 

model to estimate ambient air EPCs of compounds contained in airborne particles derived from 

soil. 

The indoor building debris samples were used to calculate the indoor air EPCs and the ingestion 

and dermal contact EPCs, respectively, for the future park worker scenario. 

6.1.4 Methodology and Organization of Document 

The methodology employed for this baseline risk assessment follows USEPA guidance. The 

relationships of the major steps involved are presented in flowchart form in Figure 6-1. This 

section contains seven major subsections, as follows : 

I. Identification of Chemicals of Concern (Section 6.2) 

This section provides site-related data along with background chemical data. Detailed 

summaries and statistical analyses of these data are provided in this section . All chemicals with 

validated detections in the applicable environmental media were evaluated in the risk 

assessment. The relevant exposure pathway risks were calculated for each detected chemical. 

Where appropriate, statistical analyses were performed to compare on-site chemical 

concentrations with available background data. Based on these analyses, certain compounds 

were dropped from the baseline risk assessment. The process is described in detail in section 

6.2.2. 

2. Exposure Assessment (Section 6.3) 

This section includes derivation and presentation of the applicable exposure point concentrations 

(EPCs) used in the human health risk assessment. Exposure point concentrations for the baseline 

risk assessment are based on analytical data and modeling results . The EPCs provided are used 
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for both current and future onsite land-use scenarios, and correspond to the applicable exposure 

pathways for the baseline risk assessment. The calculated intake and risk values for all exposure 

scenarios are presented in two forms: Reasonable Maximum Exposure (RME) and Central 

Tendency (CT), based on Superfund guidance. Equations used to calculate intakes for all 

applicable exposure pathways are presented in this section. Detailed exposure/risk calculation 

spreadsheets are included in Appendix I. 

3. Toxicity Assessment (Section 6.4) 

This section presents oral, inhalation, and dermal toxicity values used in the human health risk 

calculations. Appropriate data sources (i.e. IRIS, HEAST and EPA Risk Assessment Issue 

papers) are provided to support the toxicity values. 
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4. Risk Characterization (Section 6.5) 

This section presents the risk calculations for all human health exposure pathways for current 

and future land use. Non-carcinogenic and carcinogenic risk estimates are summarized for each 

receptor and exposure pathway. Detailed Hazard Quotients and Carcinogenic Risk calculations 

are included in Appendix G. 

5. Ecological Risk Assessment (Section 7.0) 

This section provides an identification and characterization of potential risks posed to 

environmental receptors. Included are an assessment of the ecological communities and 

dominant flora and fauna in the vicinity of SEAD-4, and an identification of potential pathways 

for receptor exposure. 

6. Uncertainty (Section 6. 7) 

This section discusses the potential uncertainties of the methodology, assumptions, judgments, 

and data used in the risk assessment . 

7. Summary (Section 6.8) 

In this final section, all conclusions and results are summarized for the human health and 

ecological risk assessments . 

6.2 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN 

The usability of site-related chemical data is a critical factor in assessing the human health 

effects of chemical contamination. The usability of these data depends on their availability, 

defensibility, and quality. Data availability depends on sampling history, while data 

defensibility depends on documentation, analytical methods, detection and reporting limits, and 

data validation . Data quality is measured via precision, accuracy, representativeness, 

completeness, and comparability. 

Site-related chemical data must be managed and manipulated in order to determine 

representative concentrations of contaminants. Elements of data manipulation include 

Page 6-8 
June 2000 P:\PIT\Projects\SENECA\S4RI\TEXT\Dr.Final \SECT6c .DOC 



SENECA SEAD-4 DRAFT FINAL RJ REPORT 

combining multiple analyses of individual samples, incorporating results from the analyses of 

blind field duplicates, and addressing non-detected analytes in computing pertinent statistics. 

This section discusses these issues along with summarizing detected chemicals in environmental 

media and background. 

Data collected during the RI were evaluated for suitability of use in the risk assessment as 

discussed in RAGS (EPA, 1989a). These decisions were based on analytical methods, 

quantitation limits, qualifiers, and blank contamination. The suitable RI data were then 

evaluated to determine relevant exposure point concentrations (EPCs) for all chemicals of 

potential concern (COPCs), for which an exposure assessment, a toxicity assessment, and a risk 

characterization were performed. 

6.2.1 Site-specific Data Collection Considerations 

6.2.1.1 Background Sampling 

Background soil samples and groundwater samples were compiled for this RI. Only inorganic 

constituents have been evaluated. Anthropogenic organic constituents have not been considered. 

This has produced a more conservative risk assessment since all organic constituents have been 

assumed to be present due to previous site activities. The results are discussed in Section 6.2.3 . 

Background soil and groundwater samples from the SEAD 25 RI , 25 ESis, the Ash Landfill , and 

the OB Grounds site have been combined into the background database . This was done so that 

the statistical evaluation of the data would be representative of the variations in the site soil and 

groundwater. Geologically, the soil material is identical throughout SEDA, having been 

deposited from the same source . This fact justifies combining the background soil and 

groundwater chemical composition data from all SEDA background locations into a single 

database . 

The background groundwater data were also subject to a criterion of having low turbidity levels. 

It was found that samples collected prior to implementing the USEPA 's low-flow purging and 

pumping draft SOP, samples with high Nephelometric turbidity units (NTUs) (greater than 50) 

had unrealistic concentrations of inorganic elements. The reported concentrations were often 

much higher than one could expect to be dissolved in groundwater, and it was concluded that the 

high reported concentrations were due to the high amount of suspended particulates in the 

groundwater samples . In addition, several locations were re-sampled using the draft EPA low 
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flow purging and pumping protocols where high NTU groundwater samples had been collected 

in the past. The results from these locations showed that the concentrations of dissolved 

inorganic elements in the low NTU samples were greatly reduced when compared to the reported 

concentrations in those samples with high NTUs. This further reinforces the conclusion that the 

results from the high NTU samples were not representative of the true dissolved inorganic 

element concentrations in the background groundwater. 

6.2.1.2 Sampling Locations and Media 

Five media were sampled during the SEAD-4 RI: building debris, soil , groundwater, surface 

water, and sediment. Building debris samples were collected from six locations, surface soils 

were collected from 98 locations, subsurface soils were collected from 28 locations, groundwater 

samples were collected from 13 locations, surface water samples were collected from nine 

locations, and sediment samples were collected from 55 locations . The Study Area 

Investigation, SEAD-4 section of this report (Section 2.0) presents detailed descriptions of all 

media samples that have been collected from SEAD-4. 

6.2.1.3 Sampling Methods 

Detailed sampling methods are described in Section 2.0, however a brief description of the 

sampling of the five media, surface water, sediment, soil , groundwater and building debris 1s 

provided below. 

Surface water samples were collected from several locations on the site by directly filling the 

appropriate sample containers, or when the water depth was relatively shallow, sample 

containers were filled by bailing water into sample containers with a decontaminated glass 

beaker. 

Sediment samples were collected by scooping sediment into a decontaminated stainless steel 

bowl with a decontaminated trowel. Volatile organic analyte (VOA) samples were taken first, 

prior to any mixing of the sediments. Then, the bowl was refilled with additional sediment, if 

required, thoroughly mixed and the appropriate sample containers filled with sediment. 

Soil borings were performed using a drilling rig equipped with 4.25-inch hollow stem augers. 

All borings were advanced to refusal o.n competent bedrock. During drilling, soil samples were 
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collected continuously at 2-foot intervals using a decontaminated 2 or 1.5 foot split spoon 

sampler according to the method described in ASTM-D 1586-84. Three soil samples were 

collected for level IV analysis from each boring. Samples were collected from the surface (0 to 

0.5 feet) , at an intermediate zone (between 0.5 and 4 feet), and from the top of the water table, 

except where geologic or water table conditions prevented the collection of these samples. 

During the RI groundwater sampling program, groundwater monitoring wells were sampled 

according to the Draft EPA SOP titled Groundwater Sampling Procedure, Low Flow Pump 

Purging and Sampling (EPA, May 15, 1995). 

During the RI, building debris samples were collected from six of the buildings. The location of 

the samples was selected based on an evaluation of the most likely area to be impacted by 

activities within the building. 

6.2.1.4 QA/QC Methods 

QA/QC samples were analyzed to assess the purpose of assessing the quality of the sampling 

effort and the analytical data. The QA/QC samples included splits, field duplicates, field 

equipment blanks, trip blanks, and matrix spike/matrix spike duplicates. Split samples were 

analyzed by an EPA contract laboratory and the Corps of Engineers Missouri River Division 

(MRD) to assess the quality of the analytical data. One replicate sample was collected per batch 

of 20 or fewer samples per matrix. A field equipment blank was collected at a rate of one per 

field equipment decontamination event to detect contamination introduced from field sampling 

equipment or due to carry over from one sample to the next. One trip blank was collected per 

day of water sampling for VOCs and was analyzed for VOCs to determine if samples were 

contaminated during transit or sample collection. For each group of 20 or less samples per 

matrix, additional sample volume was collected (for water samples) or an individual sample was 

selected and was used for matrix spike and matrix spike duplicate analyses. The use of matrix 

spikes gives insight to the analytical proficiency and efficiency of the analytical methods and 

indicates if the sample matrix may be attenuating or augmenting the reported analytical results . 

Page 6- 11 
June 2000 P :\PIT\Projects\S ENECA \S4 RI\ TEXT\Dr. Final\S ECT6c . DOC 



SENECA SEAD-4 DRAFT FINAL RJ REPORT 

6.2.1.5 Analytical Methods 

NYSDEC CLP statement of work methods were used for the analysis of organic and inorganic 

constituents in soil, sediment, groundwater, and surface water. Herbicides, explosives, and 

nitrates were analyzed using EPA Methods 8150, 8330, and 353.2, respectively. 

6.2.2 Data Usability 

The data usability criteria for documentation, analytical methods, data validation, precision, 

accuracy, representativeness, comparability, and completeness are discussed in this section. 

The Rl data were collected during two investigations, the SEAD-4 ESI and the SEAD-4 Rl. The 

ESI began in the fall of 1993 and the R1 began in the fall of I 998. 

The data used for the risk assessment were grouped into seven databases, one for each of the 

exposure route/exposure scenarios that were developed from the exposure point pathway 

models. Each database contains data specific for one of the following: surface soils (defined as 

soil samples collected from Oto 6 inches below grade), surface and subsurface soils (i.e. all soils 

data) , surface and subsurface soils to a depth of four feet (for the burrowing animal pathway of 

the ecological risk assessment), groundwater, surface water, sediments, and building solids. 

The following sections describe the processes by which the data were analyzed, examined, and 

reduced to arrive at a list of analytes and their representative concentrations, for each exposure 

pathway addressed in the baseline human health and ecological risk assessments. 

6.2.2.1 Documentation 

Documentation of sample collection and laboratory analysis is essential in order to authenticate 

conclusions derived from data. Standard operating procedures (SOPs) for field collection of 

samples are in Appendix A of the Project Workplan, and were followed during sample 

collection. Formal chain-of-custody records that included sample IDs, date sampled, sample 

collector, analyses and methods required, matrix, preservation per analysis , and comments were 

maintained . 
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Laboratory SOPs were used for all analyses required . Deviations from these SOPs were 

documented in case narratives that were part of each sample delivery group (SDG). Deviations 

from these SOPs were minor and did not adversely affect data quality. 

6.2.2.2 Evaluation of Analytical Methods 

All data used in the risk assessment were generated using level JV CLP protocols. Although 

level I field screening data were collected as part of the RI , they were not used in the quantitative 

risk assessment. Since the RI/FS ultimately requires decisions regarding future site remedial 

actions, the data collected must be of sufficient quality to support this decision making process. 

The CLP was developed to ensure that consistent QA/QC methods are used when evaluating 

Superfund site samples. However, this does not mean that all CLP data are automatically of 

sufficient quality and reliability for use in the quantitative risk assessment. 

The data used in this baseline risk assessment were validated in compliance with EPA Region II 

validation guidelines. The following criteria were considered and used to validate the data: 

spike/matrix spike duplicates, field duplicates, internal standard performance, compound 

identification, compound quantitation, spike sample recovery for metals, laboratory duplicates 

for metals, interference for metals, and qualifiers. Several steps were taken to ensure that the 

data were appropriate and reliable for use in the risk assessment. These steps, such as evaluation 

of quantitation limits, are discussed in the following sections. 

6.2.2.3 Evaluation of Quantitation Limits and Data Reduction 

Five points were considered when evaluating methods and reducing data based on sample 

quantitation limits (SQLs 

I) SQ Ls and their relation to reference concentrations, 

2) 2) unusually high SQLs, 

3) 3) when only some samples in a medium test positive for a chemical, 

4) 4) when SQLs are not available, and 

5) 5) when chemicals are not detected in any sample in a medium. 

Each of these points is discussed below. 
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SOLs and their relation to reference concentrations 

To ensure that volatile organic analyses of groundwater could be compared to reference 

standards, both Round I and Round II samples were analyzed using Method 524.2 with a level 

IV data package (to attain the lower sample quantitation limits). 

Unusually high SOLs 

The data in each of the databases for SEAD-4 were evaluated to determine if there were any 

unusually high SQ Ls. The mean and the standard deviation of the normal data were calculated 

for each analyte in each of the databases . The 95th percentile upper confidence limit (95% UCL) 

of the mean of the normal data was then calculated as follows : 

9 5 % UCL = X + t ( s I n °·5
) 

where : 

X = the mean concentration 

s = the standard deviation of the sample results 

n = the number of samples 

t = Student-t statistic for a one tailed t-test at the 95th confidence level 

The 95% UCL is the value for which there is 95 percent confidence that the actual site mean 

does not exceed this value. 

Unusually high SQLs that caused the 95% UCL of the normal data to exceed the actual 

maximum detected value were eliminated in accordance with RAGS (Section 5.3 .2) guidance. 

The 95% UCL was then recalculated and the comparison repeated until either no unusually high 

SQLs caused the 95% UCL to exceed the maximum detected value or all unusually high SQLs 

had been eliminated. 
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Only some samples in a medium test positive for a chemical 

Sometimes only some samples in a medium tested positively for a chemical. In the other 

samples the chemical was not measured above the quantitation limit, but it could be present just 

below the quantitation limit or it may not be there at all. To account for these possibilities, non

detected results were included in the risk assessment at one-half the SQL. 

SOLs not available 

SQLs were provided by the laboratory for every analyte that was not detected so no adjustment 

had to be made for non-detects without SQLs. 

Chemicals are not detected in any sample in a medium 

If for a given analyte in a medium, the validated results were all non-detects or rejected (qualifier 

= U, UJ, UR, JR or R), that analyte was eliminated from the risk assessment for that particular 

medium . 

6.2.2.4 Evaluation of Qualified and Coded Data 

Qualifiers are attached to data by laboratories conducting analyses and by data validation 

personnel. These qualifiers often pertain to QA/QC problems and may indicate questions 

concerning chemical identity, chemical concentration, or both . The qualifiers used are as 

follows: 

u 
UJ 

J 

R, JR, UR 

June 2000 

The analyte was not detected. 

The analyte was not detected ; however, the associated reporting limit 1s 

approximate. 

The analyte was positively identified; however, QC results indicate that the 

reported concentration may not be accurate and is therefore an estimate. 

The analyte was rejected due to laboratory QC deficiencies, sample preservation 

problems, or holding time exceedance. The presence or absence of the analyte 

cannot be determined . 
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Before data were used in the quantitative risk assessment all qualifiers were addressed . This was 

done according to the prescribed data validation procedures. The end result of the data 

validation was four possible situations: 1) the result was rejected by either laboratory or data 

validation personnel and considered unusable (R, JR, UR), 2) the compound was analyzed for 

but was not detected (U), 3) the result was an estimated value (J), or 4) the result was 

unqualified. Data that was not detected by the laboratory (U) and was assigned a J by the data 

validation personnel, is considered a non-detect for the risk assessment (UJ). 

6.2.2.5 Chemicals in Blanks 

Blanks are QC samples analyzed in the same manner as environmental samples, and provide a 

means of identifying possible contamination of environmental samples . Sources of 

contamination include the laboratory, the sampling environment, and the sampling equipment. 

To address contamination, three types of blanks were analyzed: method blanks, trip blanks, and 

equipment rinsates. Method blanks consisted of laboratory reagent water or pre-purified and 

extracted sand taken through the same analytical process as environmental samples. Trip blanks 

consisted of distilled water poured into a 40-milliliter glass vial and sealed with a Teflon septum 

for soil and water samples. The trip blanks accompanied sample bottles to the field during 

sample collection . Tr:p blanks were not opened during sample collection. Equipment rinsates 

consisted of deionized water poured into or pumped through sampling devices and then 

transferred to sample bottles. 

According to the data validation guidelines, if the blank contained detectable levels of a common 

laboratory contaminant, then the sample results were considered positive (unqualified hit) only if 

the concentration in the sample exceeded ten times the maximum amount detected in any blank. 

If the concentration in the sample was less than ten times the maximum amount detected in the 

blank, it was concluded that the chemical was not detected . Common laboratory contaminants 

are acetone, 2-butanone, methylene chloride, toluene, and phthalate esters. If the blank 

contained detectable levels of a chemical that is not a common laboratory contaminant, then the 

sample results were considered positive (unqualified hit) only if the concentration in the sample 

exceeded five times the maximum amount detected in any blank. If the concentration in the 

sample was less than five times the maximum amount detected in the blank, it was concluded 

that the chemical was not detected. This procedure was performed as part of the data validation. 
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6.2.2.6 Precision 

The term precision is used to describe the reproducibility of results. It can be defined as the 

agreement between the numerical values of two or more measurements resulting from the same 

process. In the case of chemical analyses, precision is determined through the analyses of 

duplicate environmental samples. Duplicate sample analyses include matrix spikes, blank 

spikes, blind field duplicates, and replicate instrumental analyses of individual environmental 

samples. 

Matrix spikes involve the introduction of compounds or elements to samples of known 

concentrations. The assumption is that these introduced compounds will be recovered from 

environmental samples to the same degree as in matrix spikes. Blank spikes involve the 

introduction of compounds or elements to laboratory reagent water or pre-purified and extracted 

sand. Blank spikes eliminate the possibility of matrix interference ' s or contributions, thereby 

monitoring analytical performance from sample preparation to analysis. Blind field duplicates 

are samples labeled with a fictitious sample ID taken from an existing sampling location . They 

are collected simultaneously with a properly labeled sample and provide the most legitimate 

means of assessing precision. 

Precision estimates were obtained using the relative percent difference (RPO) between duplicate 

analyses. Overall precision, as well as precision control limits, were estimated using a weighted 

com bi nation of RPDs from spikes and duplicate analyses . Precision and RPO were acceptable. 

6.2.2.7 Accuracy 

Accuracy is the degree to which a measurement represents the true value of that parameter. 

Estimates of accuracy are more difficult to obtain than precision since accuracy requires 

knowledge of the true quantity being measured . In the case of chemical analyses, accuracy is 

detennined through the introduction of compounds or elements to samples of known 

concentrations, or analytical spikes. The assumption is that compounds will be recovered from 

environmental samples to the same degree as in analytical spikes . 

Two types of compounds were added to environmental samples to assess accuracy: surrogate 

compounds and matrix spike compounds . Surrogates are compounds that closely approximate 

target analytes in structure, but are not target analytes . Surrogate compounds generally are 
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added to samples in the preparation stages and monitor the effectiveness of the preparation 

process. Matrix spike compounds are target analytes that are added based upon expectations of 

matrix interference's, that impede analyte detection. Laboratory method blank samples were 

spiked with surrogate compounds, per analysis day, as an additional means of estimating 

accuracy. The accuracy of chemical analyses was estimated using the percent recovery (PR) of 

compounds or elements that were added to analytical spikes . Accuracy and PR were acceptable. 

6.2.2.8 Representativeness 

Representativeness expresses the extent to which sample data characterize the population or 

environmental media. Factors influencing representativeness include sample collection, 

selection of sampling locations representative of site conditions, and use of appropriate chemical 

methods for sample analyses. Appropriate chemical analysis methods were followed as 

described in Section 6.2.2.2 Sampling from locations representative of site conditions was 

achieved through implementation of the approved field sampling plan. Blind field duplicates 

were collected and analyzed in order to assess the influence of sample collection on 

representativeness. Approximately 5 percent of field samples were collected in duplicate. 

Representativeness was estimated using the RPD between blind field duplicates and was 

acceptable . 

6.2.2.9 Comparability 

Comparability refers to the consistency of one laboratory ' s results with others. Comparability 

factors include the use of standard analytical methodologies, data reported in standard or 

consistent units , appropriate frequency of applicable QC analyses, and laboratory participation in 

appropriate performance evaluation studies . All data were reported in appropriate and 

acceptable units. The laboratory performing the CLP inorganic and organic analyses participated 

in the quarterly USEPA blind performance evaluation program and the MRD performance 

evaluation program. Their performance in this program was acceptable . 

6.2.2.10 Completeness 

Completeness measures the amount of usable data relative to the amount of samples collected 

and analyzed . The completeness goal in the project workplan was 90 percent. Completeness 

was acceptable. 
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6.2.2.11 Tentatively Identified Compounds 

Tentatively identified compounds (TICs) are compounds not specified on the Target Analyte List 

for quantification but were identified in the sample. TICs were grouped into two major classes: 

identified compounds and unknown compounds. Chromatographic peaks determined by the 

laboratory to be a unique compound were identified and quantified. Chromatographic peaks 

were identified through mass spectral library searches during sample analyses. Chromatographic 

peaks that failed absolute identification through mass spectral library searches were categorized 

into general classes by the laboratory. Although a significant number of TI Cs were detected in 

the soil samples, they are predominantly unknown alkanes, unknown aliphatic compounds and 

unknown PAHs, and are not included in the quantitative risk assessment, but are generally 

discussed in Section 6.5. 1.3 . 

6.2.3 Site-specific Data Evaluation Considerations 

Two maJor criteria were used to evaluate and select analytes that would be used in the 

quantitative risk assessment. The first criteria was applied to all of the analytes that were 

analyzed for in each database and consisted of selecting only those analytes that were detected in 

one or more of the envircnmental samples. The second crite;-ia was applied only to the inorganic 

analyte data and consisted of determining if any analytes were present in the SEAD-4 sample 

populations at concentrations that tended to be above those found in background sample 

populations. The following paragraphs describe the various steps that were used to implement 

these criteria . 

The first step in evaluating the data from SEAD-4 was to create the seven media-specific 

databases . Each database was examined separately in the site-specific data evaluations. 

The data used in the databases (and the quantitative risk assessments) were validated as 

described previously. The data in each database were then reviewed and all compounds that 

were not detected in any sample in a particular database were deleted from that database, 

consistent with RAGs guidance. Table 6-1 summarizes the list of chemicals that were deleted 

from each of the databases for SEAD-4 . 

An intermediate step, which did not reduce the list of analytes any further but did eliminate data 

that would have "caused the calculated exposure concentration to exceed the maximum detected 
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Analvte 

Volatile Oraanics 

1, 1, 1-Trichloroethane 

1 .1 , 1,2-Tetrachloroethane 

1, 1 ,2 ,2-Tetrachloroethane 

1, 1.2-Trichloroethane 

1, 1-0 1chloroethane 

1, 1-0ichloroethene 

1. 1-Dichloropropene 

1,2-Dlchloroethane 

1,2-01chloroethene (total) 

1,2-Dichloropropane 

1,2.3-Trichlorobenzene 

1.2,3-Trichloroprooane 

1 ,2.4-Trichlorobenzene 

1 ,2 ,4-Trimethylbenzene 

1.2-0ibromer3-chloroorooane 

1,2-0ibromoethane 

1,2-0ichlorobenzene 

1.2-Dich1oroethane 

1.2-Dichloroethene (total) 

1,2-Dichloropropane 

1,3,5-Trimethvlbenzene 

1.3-0lchlorobenzene 

1.3-0ichloropropane 

1,4-Dichlorobenzene 

2.2-Dichloropropane 

2-Chlorototuene 

2-Nitroorooane 

Acr,lonitrile 

Allyl chloride 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Butyl chloride 

Carbon disulfide 

Carbon tetrachloride 

Chloracetonitrile 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Cis-1 .2-Dichtoroethene 

Cis-1.3-Dichlorooropene 

Dichlorodifluoromethane 

Dichloromethyl methyl ketone 

Eth-.I benzene 

Eth'tl l ether 

Elhyl methac,ylate 

Hexachlorobutad1ene 

Hexachloroethane 

lsoprop~ !benzene 

Methacr) tonitrile 

Meth'tll 2-oropenoate 

Melhyl Tertbulyl Ether 

Meth~I bromide 

Meth-.I but-. I ketone 

Meth'tll ch loride 

Melhyl eth,I ketone 

Meth1I iodide 

Melh'I I 1sobutvl ketone 

Methl/1 methacrvlate 

Methylene bromide 

Methylene chlonde 

Naphthalene 

N1trobenzene 

Ortho Xylene 

Pentachloroethane 

Proi:: Ionitri1e 

Propvlbenzene 

Stvrene 

h 1e ng\sen1c1\s4 r1ll 1bl1s\v11 1d 11 t1\Notd e1c1 ,r ls 

Buildina Debris 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TABLE 6-1 
ANAL YTES NOT DETECTED IN ANY SAMPLE 

SEAO_. Remedi1l lnve1tig1tion 
Seneca Anny Depot Activity 

Surface Soil Subsurface Soils 

X X 

X X 

X X 

X X 

X 

X X 

X 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X 

X X 

X 

X X 

X X 

X X 

X X 

Sediment Groundwater Surface Water 

X X X 
X X 

X X 

X X X 
X X X 

X X X 
X 

X 

X 

X 

X 

X 

X X 

X 

X X 
X X 
X X 

X X 
X X 
X X 

X 

X X 
X 

X X 

X 

X 

X 

X 

X 

X X 

X 

X X 
X X X 
X X X 

X 

X X 

X X X 

X 

X X X 

X X X 
X X X 

X X 

X X 

X X X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X X X 

X X X 

X X 
X X 
X 

X X X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X X 
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Analvte 

Tetrachloroethene 

Tetrahydrofuran 

Toluene 

Total Xvlenes 

Trans-1 .2-D1chloroethene 

Trans-1 ,3-0ichloroorooene 

Trans-1 .4-Dichloro-2-butene 

Trichtoroethene 

Trichlorofluoromethane 

Vinvl chlonde 

Semivolatlle Organics 

n-Butvlbenzene 

p.Chlorotoluene 

p-lsopropyttoluene 

sec-Butvlbenzene 

tert-Butvlbenzene 

1,2 ,4-Trichlorobenzene 

1,2-0ichlorobenzene 

1.3-0ichlorobenzene 

1,4-01chlorobenzene 

2.2'-oxybis(1-Chloropropane) 

2.4,5-Tnchlorophenol 

2.4.6-Tnchlorophenol 

2.4-D1chtoropheno1 

2 .4-Dimethvlphenol 

2 .4-Dinitrophenol 

2.4-0tnitrotoluene 

2 ,6-01nftrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methvlohenol 

2-Nitroanihne 

2-Nitrophenol 

3.3'-0ichlorobenz1d1ne 

3-N,troaniline 

4.6-Dinitro-2-methvlphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methvlphenol 

4-Chtoroan1l1 ne 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-N1troan1hne 

4-Nitrophenol 

Acenaphthene 

Acenaphthvlene 

Anthracene 

Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(blfluoranthene 

Benzo(ahi)pervlene 

Benzo(k)fluoranthene 

81s(2-Chtoroethoxv)methane 

81s(2-Chloroethvl)ether 

Bis{2-Chloroisopropyl)ether 

Butylbenzylphthalate 

Carbazole 

Chrvsene 

Di-n-butylphlhalate 

Di-n-octvlohthalate 

Oibenz(a.h)anthracene 

Dibenzofuran 

Diethyl phlhalate 

D1methvlohthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexach1orobutad1ene 

Hexachlorocvclopentad1ene 

Hexachloroethane 

lndeno/1,2.3-cd)pyrene 

lsophorone 

"' \e n9\seneca\s• n\1at1les\valca1a\No1cetc1 ,:15 

Building Debris 

X 

X 
X 

X 

X 

X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 

X 

TABLE 6-1 
ANAL YTES NOT DETECTED IN ANY SAMPLE 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Surface Soil Subsurface Soils 
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X X 
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X X 

X 
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X X 
X X 

X X 

Sediment Groundwater Surface Water 
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X X X 

X 
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X 
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X 
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X X X 
X X X 
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Analvte 

N-N1trosod1ohenvlam1ne 

N-Nitrosod1propylamIne 

Naphthalene 

N,trobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pvrene 

Nitroaromatics 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4.6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,S..Dinitrotoluene 

2-Nitrotoluene 

2-amino-4.6-Oinitrotoluene 

3-N,trotoluene 

4-Nitrotoluene 

4-amino-2 .6-O1n1trotoluene 

HMX 

Nitro benzene 

RDX 

Tetrv l 

Pesticides/PCBs 

4,4'-DDD 

4.4'-DDE 

4.4'-DDT 

Atdnn 

Alpha-BHC 

Alpha-Chlordane 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Arocior-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Beta-BHC 

Delta-BHC 

Deeldnn 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endnn 

Endrin aldehyde 

Endnn ketone 

Gamma•BHC/Llndane 

Gamma•Chlordane 

Heptach1or 

Heptachlor epox1de 

Hexachlorobenzene 

Methoxvchlor 

Toxaphene 

Herbicides 

2.4.5-T 

2.4.5-TP/Silvex 

2.4-D 

2.4-DB 

Oalapon 

O1camba 

Oichloroprop 

Oinoseb 

MCPA 

MCPP 

Metals 

Bervlhum 

Cyanide 

Mercury 

Selenium 

Thallium 

Building Debris 

X 

X 

X 

X 

X 

X 

X 

X 
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X 
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X 
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X 
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SEAD~ Remedial Investigation 
Seneca Anny Depot Activity 
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concentration" (EPA, 1989a), is the procedure by which samples were eliminated due to 

unusually high quantitation limits. This procedure is discussed in Section 6.2.2 .3. 

For inorganics, the site data set was compared against the SEDA background data set to 

determine if the site data set is statistically different from the background data set. This 

background comparison was performed for two media: soil and groundwater. 

For each inorganic constituent, the average concentration for the site was compared to 2 times 

the average background concentration. If the site average concentration for a constituent was 

less than 2 times the background average concentration, the constituent was considered to be 

present due to background conditions, and it was eliminated from further consideration in the 

risk assessment. This comparison method was recommended by USEPA Region 2. 

Inorganic constituents which were not detected in any sample were eliminated from further 

consideration, consistent with RAGS (EPA, 1989a). 

Only inorganic constituents were compared to background. Anthropogenic organic constituents 

have not been considered. Organic compounds were eliminated from further consideration only 

if they were not detected at a particular site . This has produced a more conservative risk 

assessment since all organic constituents have been assumed to be present due to previous site 

activities . Background data sets are provided in Appendix F. 

Nine inorganic analytes were found to occur in the SEAD-4 soil dataset at average 

concentrations that were greater than twice the average for those observed in the background soil 

measurements. They are antimony, chromium, copper, cyanide, lead, mercury, thallium, 

hexavalent chromium, and zinc. These inorganic constituents in soil were retained for further 

analysis in the risk assessment performed for SEAD-4. 

For the groundwater samples, five inorganic analytes were found to occur in the groundwater 

dataset at average concentrations that were twice the background average . They are beryllium, 

cadmium, chromium, selenium, and silver. These inorganic constituents in groundwater were 

retained for further analysis in the risk assessment performed for SEAD-4 . 

Tables 6-2A through 6-2D summarize the results of average comparisons for the soil dataset 

and the groundwater dataset, respectively. 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Chromium, Hexavalent 

Notes: 

TABLE 6-2A 
INORGANICS ANALYSIS OF SOIL 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Average of 2 x Average of Average of 
Background Soils Background Soils SEAD-4 Total Soils 

(mg/kg) (mg/kg) (mg/kg) 
13340.53 26681 .05 12216.58 

3.56 7.12 16.49 
5.08 10.15 5.21 

78.43 156.86 75.73 
0.67 1.33 0.55 
0.97 1.94 1.00 

45449.65 90899.30 25074.49 
.L.-

. 20.32 40.64 620.31 I 

11 .39 22.7!:) 11 .08 
20.99 41 .97 306.68 

0.27 0.54 0.79 
24704.74 49409.47 25225.95 

16.47 32.95 156.03 
10290.18 20580.35 6736.52 

576.14 1152.28 533.06 
0.04 0.09 0.11 

30.39 60.79 31.45 
1487.25 2974.49 1353.34 

0.63 1.26 0.57 
0.46 0.92 0.70 

99.42 198.84 102.19 
0.43 0.86 1.52 

21.41 42.82 29.19 
67.80 135.60 183.00 

0.00 0.00 14.66 

Is Average of Site data 
> than 2 x Average of 

Background data? 
No 

Yes 
No 
No 
No 
No 
No 

- ' · -Yes . ,~ 
No 

.• - Yes . -~"':".~ 
~ .Yes . /.' 

No 
Yes 
No 
No 

Yes 
No 
No 
No 
No 
No 

Yes 
No 

Yes 
Yes 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
The list of background soil samples is presented in Append ix F. 
Only detections (no qualifier or J qualifier) were used in the calculation of SEAD-4 averages. 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Chromium, Hexavalent 

Notes: 

TABLE 6-2B 
INORGANICS ANALYSIS OF SOIL 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Average of 2 x Average of Average of 
Background Soils Background Soils SEAD-4 Subsurface 

(mg/kg) (mg/kg) Soils (mg/kg) 
13340.53 26681 .05 12883.61 

3.56 7.12 . ~ 
. 12.19 

5.08 10.15 5.47 
78.43 156.86 69.80 

0.67 1.33 0.57 
0.97 1.94 0.81 

45449.65 90899.30 31058.47 
.20.32 40.64 ,_-,_ 242.49 

11 .39 22.79 12.18 
20.99 41 .97 155.60 

0.27 0.54 0.00 
24704.74 49409.47 27131.94 

16.47 32.95 17.57 
10290.18 20580.35 8219.03 

576.14 1152.28 571.47 
0.04 0.09 0.05 

30.39 60.79 34.13 
1487.25 2974.49 1274.82 

0.63 1.26 0.41 
0.46 0.92 0.88 

99.42 198.84 83.22 
0.43 0.86 0.00 

21.41 42.82 20.43 
67 .80 135.60 119.75 

0.00 0.00 0.00 

Is Average of Site data 
> than 2 x Average of 

Background data? 
No 

- Yes ";~a'" 

No 
No 
No 
No 
No 

Yes 
No 

Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
The list of background soil samples is presented in Appendix F. 
These calculations do not include sediment samples. 
Only detections (no qualifier or J qualifier) were used in the calculation of SEAD-4 averages. 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Chromium, Hexavalent 

Notes: 

TABLE 6-2C 
IN ORGANICS ANALYSIS OF SOIL 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Average of 2 x Average of Average of 
Background Soils Background Soils SEAD-4 Surface Soils 

(mg/kg) (mg/kg) (mg/kg) 
13340.53 26681 05 11879.24 

3.56 ,_ 7.12 ., ·19.77 
5.08 10.15 5.06 

78.43 156.86 82.14 
0.67 1.33 0.56 
0.97 1.94 1.02 

45449.65 90899.30 19685.33 
20.32 40.64 842.13 
11 .39 22.79 10.31 
20.99 41 .97 436.52 

0.27 0.54 0.79 
24704.74 49409.47 23927.17 

16.47 ·32_95 266.44 
10290.18 20580.35 5495.00 

576.14 1152.28 520.70 
0.04 0.09 0.14 

30.39 60.79 29.57 
1487.25 2974.49 1422.75 

0.63 1.26 0.71 
0.46 .0.92 0.69 

99.42 198.84 121 .36 
0.43 0.86 1.51 

21.41 42.82 35.77 
67.80 135.60 240.84 

0.00 0.00 10.93 

Is Average of Site data 
> than 2 x Average of 

Background data? 
No 

-~-- Yes !. ·, 
No 
No 
No 
No 
No 
Yes ~ 

No 
Yes 
Yes 
No 

Yes ,, 
. 

No 
No 
Yes 
No 
No 
No 
No 
No 
Yes 
No 

Yes 
Yes 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
These calculations do not include sediment samples. 
The list of background soil samples is presented in Appendix F. 
Only detections (no qualifier or J qualifier) were used in the calculation of SEAD-4 averages. 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 

TABLE 6-2D 
INORGANICS ANALYSIS OF GROUNDWATER 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Average of 2 x Average of 
Background Background Average of SEAD-4 
Groundwater Groundwater Groundwater 

(ug/L) (ug/L) (ug/L) 
2923.01 5846.01 645.66 

33.18 66.36 14.21 
5.63 11 .25 4.73 

81 .20 162.40 44.96 
-0.90 1.80 2.26 
0.00 0.00 3.08 

115619.35 231238.71 89625.93 
\ 8.67 . r 

17.34 . 19.58 
6.84 13.68 4.70 
5.39 10.78 9.30 
0.00 0.00 0.00 

4476.26 8952.53 950.30 
6.59 13.18 1.42 

28567.74 57135.48 18103.33 
231.41 462.82 186.35 

0.05 0.10 0.04 
10.57 21 .14 3.94 

4065.59 8131 .17 3311.48 
2.13 4.26 6.98 
0.83 1.66 2.52 

15020.67 30041 .33 16381 .48 
3.90 7.80 3.97 
8.23 16.46 4.66 

25.37 50.74 20.44 

Is Average of Site data 
> than 2 x Average of 

Background data? 
No 
No 
No 
No 

~- :11.~ves _ .. 
:-Yes ... 

No 
·_ves 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Yes 
Yes 
No 
No 
No 
No 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
ND = Compound was not detected above the detection limit. 
The list of background groundwater samples is presented in Appendix F. 
Only detections (no qualifier or J qualifier) were used in the calculation of SEAD-4 averages. 
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At this stage all qualifiers were no longer considered in the data analyses . For all subsequent 

operations that involved the use of data from the databases, all results with either no qualifier or 

a J qualifier were taken at full value and all non-detect (U or UJ qualifier) results were taken at 

half of the value. 

6.2.4 Data Quantification for Use in the Risk Assessment 

After eliminating inorganic analytes present at background levels from the risk assessment, 

exposure point concentrations (EPCs) were calculated for each of the remaining detected 

analytes in each media at SEAD-4. EPCs for both the reasonable maximum exposure (RME) 

and central tendency (CT) risk calculations are equal to the 95 percent upper confidence limit 

(UCL) of the arithmetic mean of the concentration (EPA, May 1992). 

Background samples were included in the calculation of EPCs. Samples from MW4-l/SB4-l 

were included in the EPC calculations for groundwater and soils at SEAD-4. 

The analytical results of each pair of samples and duplicate samples were averaged to produce 

single sets of results used to calculate EPCs for each detected analyte. The following logic was 

used to average the results of samples and their duplicate samples 

• If an analyte was detected in both the sample and duplicate sample, then the detected 

values were averaged. 

• If an analyte was not detected in either the sample or duplicate sample, then one-half 

the sample quantitation limits (SQLs) were averaged. 

• If an analyte was detected in only one sample of a sample-duplicate pair and the 

SQL of the other sample was less than four times the detected value, then the analyte 

• was considered present at a level equal to the average of the detected value and one

half of the SQL. 

• If an analyte was detected in only one sample of a sample-duplicate pair and the 

SQL of the other sample was greater than or equal to four times the detected value, 

then the analyte was considered present at the detected level. 

• The EPC, or the 95% UCL of the mean concentration , was calculated for each 

analyte using the followin g algorithm : 

1. A list of concentrations was tabul~ted for each detected analyte using one-half of the SQL 

fo r all negative results. 

Page 6-28 
June 2000 P:\PIT\Projects\S ENEC A \S4 RJ\ TE XT\Dr. F inal\SECT 6c . DOC 



SENECA SEAD-4 DRAFT FINAL RI REPORT 

2. Each analyte distribution was tested for normality by either the Shapiro-Wilk Test for less 

than or equal to 50 samples, or the D' Agostino Test for more than 50 samples (Gilbert, 1987, 

pp . 158-42). A normal distribution was assumed if the distribution passed the test at the 0.05 

significance level, otherwise the distribution was assumed to be lognormal. 

3. The 95 percent UCL of the mean was calculated using the t-statistic for normal distributions 

or the H-statistic for lognormal distributions (see Gilbert, 1987). If the 95 percent UCL of 

the mean exceeded the maximum detected concentration, then the following steps were 

executed . 

4. The set of results was tested for unusually high SQ Ls. An unusually high SQL was assumed 

to exceed 1.5 times the average SQL. 

5. If an unusually high SQL was present and the 95 percent UCL of the mean exceeded the 

maximum detected concentration, then the sample with the highest SQL was excluded from 

the data set and the statistics were re-calculated (1 through 4, above). 

6. Analytical results with unusually high SQLs were removed one-by-one until either (a) the 95 

percent UCL of the mean no longer exceeded the maximum detected concentration or (b) no 

more unusually high SQLs were present. 

7. In cases where the final 95 percent UCL exceeded the maximum detected concentration, the 

maximum detected concentration was selected as the EPC. In these cases, the maximum 

detected c Jncentration is believed to be a better conservative (upper bound) estimate of the 

mean than the established 95% UCL for various reasons, including small sample 

populations, small number of detected values, poor knowledge of the underlying statistical 

distribution based on available data. and var iable SQLs. 

Table 6-3 lists the chemicals of potential concern for the baseline human health and ecological 

risk assessments in all soils, surface soils (0 to 6 inches), debris, surface water, sediment, and 

groundwater. For each analyte detected in each sample medium, this table presents the number 

of analyses performed, the number of times detected, the frequency of detection , the mean and 

standard deviation of the sampled concentration, the maximum detected concentration, the result 

of the test for normality, and the 95 percent UCL of the mean of the sampled concentration 

(RME and the CT concentrations). 

Table 6-4 provides a summary of all chemicals quantified in the human health risk assessment. 

This table lists the analytes found in each sampled medium, less the inorganic analytes found at 

background levels . 
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Table 6-3 
Total Soll Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95% UCL Exposure Point 
Analyses Rejected Hits (%) (mg/kg) Deviation of Mean Concentration (EPC)* 

(mg/kg) (mg/kg) Normal? lma/k!ll (mg/kg) 

~11111111: Qr.gaaii:s 
1 , 1-Dichloroethane 151 1 2 1.00% 6.11E-03 9.90E-04 2.00E-03 FALSE 6.28E-03 2.00E-03 
1,2-Dichloroethene (total) 151 1 3 2.00% 6.13E-03 9.20E-04 4.00E-03 FALSE 6.24E-03 4.00E-03 
Acetone 152 0 33 22.00% 1.02E-02 1.68E-02 1.40E-01 FALSE 9.52E-03 9.52E-03 
Benzene 151 1 1 1.00% 6.15E-03 9.70E-04 1.00E-03 FALSE 6.34E-03 1.00E-03 
Chloroform 152 0 6 4.00% 6.68E-03 5.75E-03 1.50E-02 FALSE 6.73E-03 6.73E-03 
Ethyl benzene 151 1 1 1.00% 6.15E-03 9.70E-04 1.00E-03 FALSE 6.34E-03 1.00E-03 
Methyl butyl ketone 152 0 1 1.00% 6.65E-03 5.65E-03 9.00E-03 FALSE 6.64E-03 6.64E-03 
Methylene chloride 151 1 3 2.00% 6.11E-03 1.02E-03 3.00E-03 FALSE 6.29E-03 3.00E-03 
Toluene 152 0 44 29.00% 6.04E-03 5.99E-03 1.40E-02 FALSE 6.45E-03 6.45E-03 
Total Xylenes 152 0 3 2.00% 6.63E-03 5.66E-03 8.00E-03 FALSE 6.64E-03 6.64E-03 
Trichloroethene 151 1 3 2.00% 6.10E-03 1.00E-03 3.00E-03 FALSE 6.25E-03 3.00E-03 

Semill11latile Qrgaaii:& 
2-Methylnaphthalene 152 0 16 11 .00% 8.91E-02 8.04E-02 2.60E-01 FALSE 1.10E-01 1.10E-01 
Acenaphthene 147 5 9 6.00% 8.08E-02 6.54E-02 8.80E-02 FALSE 9.25E-02 8.80E-02 
Acenaphthylene 152 0 10 7.00% 8.88E-02 7.78E-02 1.70E-01 FALSE 1.01E-01 1.01 E-01 
Anthracene 152 0 16 11 .00% 8.95E-02 8.05E-02 3.40E-01 FALSE 1.02E-01 1.02E-01 
Benzo(a)anthracene 152 0 72 47.00% 9.22E-02 1.28E-01 1.10E+OO FALSE 1.27E-01 1.27E-01 
Benzo(a)pyrene 152 0 71 47.00% 9.17E-02 1.14E-01 8.80E-01 FALSE 1.20E-01 1.20E-01 
Benzo(b)fluoranthene 152 0 72 47.00% 1.04E-01 1.34E-01 8.30E-01 FALSE 1.25E-01 1.25E-01 
Benzo(ghi)perylene 152 0 47 31 .00% 8.95E-02 8.34E-02 3.00E-01 FALSE 1.10E-01 1.10E-01 
Benzo(k)fluoranthene 152 0 44 29.00% 9.18E-02 1.09E-01 8.90E-01 FALSE 1.06E-01 1.06E-01 
Bis(2-Ethylhexyl)phthalate 152 0 55 36.00% 4.26E-01 1.68E+OO 1.30E+01 FALSE 2.59E-01 2.59E-01 
Butylbenzylphthalate 152 0 10 7.00% 1.32E-01 5.73E-01 7.10E+OO FALSE 1.10E-01 1.10E-01 
Carbazole 152 0 18 12.00% 8.64E-02 7.79E-02 1.60E-01 FALSE 1.04E-01 1.04E-01 
Chrysene 152 0 78 51 .00% 9.69E-02 1.29E-01 1.00E+OO FALSE 1.25E-01 1.25E-01 
Di-n-butylphthalate 152 0 51 34.00% 6.56E-02 7.00E-02 1.90E-01 FALSE 8.15E-02 8.15E-02 
Di-n-octylphthalate 149 3 23 15.00% 8.12E-02 6.97E-02 4.40E-02 FALSE 1.01E-01 4.40E-02 
Dibenz(a,h)anthracene 152 0 18 12.00% 8.81E-02 7.74E-02 1.25E-01 FALSE 1.02E-01 1.02E-01 
Dibenzofuran 147 5 14 10.00% 7.93E-02 6.68E-02 5.80E-02 FALSE 9.55E-02 5.80E-02 
Diethyl phthalate 148 4 13 9.00% 8.18E-02 6.94E-02 2.20E-02 FALSE 9.67E-02 2.20E-02 
Fluoranthene 152 0 83 55.00% 1.18E-01 2.38E-01 2.40E+OO FALSE 1.28E-01 1.28E-01 
Fluorene 152 0 8 5.00% 9.01E-02 7.81 E-02 3.30E-01 FALSE 9.94E-02 9.94E-02 
lndeno(1 ,2,3-cd)pyrene 152 0 46 30.00% 8.73E-02 8.31E-02 2.70E-01 FALSE 1.12E-01 1.12E-01 
N-Nitrosodiphenylamine 146 6 1 1.00% 8.29E-02 6.56E-02 1.90E-02 FALSE 9.02E-02 1.90E-02 
Naphthalene 152 0 13 9.00% 8.82E-02 7.72E-02 1.30E-01 FALSE 1.06E-01 1.06E-01 
Phenanthrene 152 0 76 50.00% 1.07E-01 1.84E-01 1.40E+OO FALSE 1.38E-01 1.38E-01 
Phenol 146 6 2 1.00% 8.26E-02 6.57E-02 1.70E-02 FALSE 9.09E-02 1.70E-02 
Pyrene 152 0 78 51 .00% 1.16E-01 2.03E-01 1.80E+OO FALSE 1.39E-01 1.39E-01 

eestii:111es1ec;as 
4,4'-DDD 152 0 19 13.00% 3.97E-03 1.55E-02 1.90E-01 FALSE 3.03E-03 3.03E-03 
4,4'-DDE 152 0 29 19.00% 4.34E-03 1.34E-02 1.60E-01 FALSE 3.56E-03 3.56E-03 
4,4'-DDT 152 0 28 18.00% 8.55E-03 6.16E-02 7.60E-01 FALSE 3.94E-03 3.94E-03 
Aldrin 152 0 2 1.00% 1.11E-03 6.20E-04 8.20E-03 FALSE 1.12E-03 1.12E-03 
Alpha-BHC 152 0 5 3.00% 1.10E-03 4.00E-04 2.40E-03 FALSE 1.13E-03 1.13E-03 
Alpha-Chlordane 152 0 9 6.00% 1.16E-03 8.20E-04 1.00E-02 FALSE 1.18E-03 1.18E-03 
Aroclor-1248 152 0 1 1.00% 2.11E-02 7.16E-03 2.70E-02 FALSE 2.15E-02 2.15E-02 
Aroclor-1254 152 0 24 16.00% 3.95E-02 1.34E-01 1.60E+OO FALSE 3.10E-02 3.10E-02 
Aroclor-1260 152 0 3 2.00% 2.18E-02 1.04E-02 1.10E-01 FALSE 2.22E-02 2.22E-02 
Beta-BHC 152 0 11 7.00% 1.22E-03 7.50E-04 7.60E-03 FALSE 1.25E-03 1.25E-03 
Delta-BHC 152 0 1 1.00% 1.09E-03 4.40E-04 5.90E-03 FALSE 1.11E-03 1.11E-03 
Dieldrin 152 0 5 3.00% 2.21 E-03 9.70E-04 7.40E-03 FALSE 2.26E-03 2.26E-03 
Endosulfan I 152 0 5 3.00% 1.13E-03 8.30E-04 1.10E-02 FALSE 1.13E-03 1.13E-03 
Endosulfan II 152 0 3 2.00% 2.14E-03 7.60E-04 5.20E-03 FALSE 2.18E-03 2.18E-03 
Endosulfan sulfate 152 0 1 1.00% 2.12E-03 7.30E-04 3.80E-03 FALSE 2.16E-03 2.16E-03 
Endrin 152 0 4 3.00% 2.43E-03 3.30E-03 3.40E-02 FALSE 2.34E-03 2.34E-03 
Endrin aldehyde 152 0 9 6.00% 2.34E-03 1.71E-03 2.00E-02 FALSE 2.38E-03 2.38E-03 
Endrin ketone 152 0 2 1.00% 2.13E-03 7.40E-04 4.20E-03 FALSE 2.17E-03 2.17E-03 
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Table 6-3 
Total Soll Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95¾ UCL Exposure Point 
Analyses Rejected Hits (¾) (mg/kg) Deviation of Mean Concentration (EPC)* 

(mg/kg) (mg/kg) Normal? (mg/kg) (mQ/k11l 

e1111tii:ill1u11eca11 11:12atl 
Gamma-Chlordane 152 0 8 5.00% 1.21E-03 8.90E-04 7.40E-03 FALSE 1.24E-03 1.24E-03 
Heptachlor 152 0 3 2.00% 1.11E-03 4.50E-04 4.20E-03 FALSE 1.13E-03 1.13E-03 
Heptachlor epoxide 152 0 4 3.00% 1.12E-03 4.70E-04 3.60E-03 FALSE 1.15E-03 1.15E-03 

Herbii;ide& 
Dicamba 43 0 1 2.00% 3.19E-03 1.61E-03 1.31E-02 FALSE 3.36E-03 3.36E-03 

tlit[Ql[QIDltil:li 
1,3,5-Trinitrobenzene 152 0 1 1.00% 6.18E-02 5.26E-03 1.20E-01 FALSE 6.28E-02 6.28E-02 
2,4 .6-Trinitrotoluene 152 0 1 1.00% 6.15E-02 2.40E-03 7.20E-02 FALSE 6.26E-02 6.26E-02 
2,4-Dinitrotoluene 152 0 2 1.00% 6.38E-02 2.08E-02 2.80E-01 FALSE 6.47E-02 6.47E-02 
2-amino-4,6-Dinitrotoluene 152 0 1 1.00% 6.16E-02 3.23E-03 9.00E-02 FALSE 6.27E-02 6.27E-02 
4-Nitrotoluene 109 0 1 1.00% 6.30E-02 3.16E-02 3.90E-01 FALSE 6.39E-02 6.39E-02 

Metm 
Antimony 152 0 52 34.00% 6.26 17.61 148 FALSE 5.95 5.95 
Chromium 152 0 138 91 .00% 583.47 2011 .43 18600 FALSE 378.44 378.44 
Chromium, Hexavalent 15 0 4 27.00% 8.15 4.42 14.7 TRUE 10.15 10.15 
Cppper 152 0 152 100.00% 308.02 1030 04 7330 FALSE 167.17 167.17 
Cyanide 152 0 2 1.00% 0.33 0.08 0.87 FALSE 0.34 0.34 
lead 152 0 145 95.00% 93.81 753.03 9280 • FALSE 37 .27 37.27 
Mercury 152 0 74 49.00% 0.07 0.12 1.2 FALSE 0.06 0.06 
Thallium 152 0 17 11.00% 1.02 1.42 5.4 FALSE 1.27 1.27 
Zinc 152 0 152 100.00% 173.3 279.98 2020 FALSE 165.98 165.98 

Notes· 
• The maximum value is the average of the sample and duplicate sample at SB4-14 (0-0.2') of 11 ,200 mg/kg (duplicate) and 7,360 mg/kg(sample). 
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Table 6-3 
Surface Soll Exposure Point Concentratlon Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95% UCL Exposure Point 
Analyses Rejected Hits (%) (mg/Kg) Devlatlon of Mean Concentration (EPC)• 

(ma/Kai (ma/Kg) Normal? (mg/Kg) (mg/Kg) 

~121111111 Qcgaoii:s 
1.1-Dichloroethane 79 1 2 3.00% 7.12E-03 2.32E-03 2.00E-03 FALSE 7.58E-03 2.00E-03 
1,2-Dichloroethene (total) 79 1 3 4.00% 7.15E-03 2.25E-03 4.00E-03 FALSE 7.49E-03 4.00E-03 
Acetone 80 0 30 38.00% 1.41E-02 2.25E-02 1.40E-01 FALSE 1.39E-02 1.39E-02 
Benzene 79 1 1 1.00% 7.18E-03 2.27E-03 1.00E-03 FALSE 7.70E-03 1.00E-03 
Methyl butyl ketone 80 0 1 1.00% 8.04E-03 7.86E-03 9.00E-03 FALSE 8.19E-03 8.19E-03 
Methylene chloride 79 1 1 1.00% 7.21E-03 2.21E-03 3.00E-03 FALSE 7.55E-03 3.00E-03 
Toluene 79 1 22 28.00% 6.29E-03 2.60E-03 7.00E-03 FALSE 7.0SE-03 7.00E-03 
Trichloroethene 79 1 3 4.00% 7.09E-03 2.34E-03 3.00E-03 FALSE 7.54E-03 3.00E-03 

Semil!12l1ti111 Qcgaoii:s 
2-Methylnaphthalene 70 10 13 19.00% 4.32E-02 2.15E-02 3.50E-02 FALSE 5.63E-02 3.50E-02 
Acenaphthene 78 2 7 9.00% 6.29E-02 5.45E-02 7.80E-02 FALSE 7.49E-02 7.49E-02 
Acenaphthylene 70 10 7 10.00% 4.56E-02 1.54E-02 5.19E-02 FALSE 5.11E-02 5.11 E-02 
Anthracene 80 0 13 16.00% 6.72E-02 7.04E-02 1.10E-01 FALSE 7.54E-02 7.54E-02 
Benzo(a)anthracene 80 0 67 84.00% 6.44E-02 1.08E-01 5.60E-01 FALSE 8.40E-02 8.40E-02 
Benzo(a)pyrene 80 0 65 81 .00% 6.71E-02 1.03E-01 4.40E-01 FALSE 8.56E-02 8.56E-02 
Benzo(b)fluoranthene 80 0 65 81 .00% 9.46E-02 1.54E-01 8.30E-01 FALSE 1.15E-01 1.15E-01 
Benzo(ghi)perylene 80 0 45 56.00% 6.83E-02 8.27E-02 3.00E-01 FALSE 8.56E-02 8.56E-02 
Benzo(k)fluoranthene 80 0 39 49.00% 7.02E-02 9.41E-02 5.10E-01 FALSE 8.23E-02 8.23E-02 
Bis(2-Ethylhexyl)phthalate 80 0 62 77.00% 6.43E-01 2.27E+OO 1.30E+01 FALSE 4.19E-01 4.19E-01 
Butylbenzylphthalate 80 0 9 11 .00% 1.51E-01 7.89E-01 7.10E+OO FALSE 9.52E-02 9.52E-02 
Carbazole 80 0 17 21 .00% 6.54E-02 7.34E-02 1.20E-01 FALSE 8.12E-02 8.12E-02 
Chrysene 80 0 70 88.00% 7.50E-02 1.17E-01 5.70E-01 FALSE 9.49E-02 9.49E-02 
Di-n-butylphthalate 80 0 41 51 .00% 5.98E-02 7.43E-02 2.70E-01 FALSE 8.74E-02 8.74E-02 
Di-n-octylphthalate 71 9 7 10.00% 4.71E-02 1.75E-02 5.28E-02 FALSE 5.61E-02 5.28E-02 
Dibenz(a,h)anthracene 80 0 17 21 .00% 6.82E-02 7.27E-02 1.25E-01 FALSE 7.97E-02 7.97E-02 
Dibenzofuran 71 9 13 18.00% 4.42E-02 2.11E-02 5.80E-02 FALSE 5.76E-02 5.76E-02 
Diethyl phthalate 70 10 13 19.00% 4.26E-02 2.09E-02 2.20E-02 FALSE 5.25E-02 2.20E-02 
Fluoranthene 80 0 75 94.00% 9.81 E-02 1.87E-01 1.05E+OO FALSE 1.09E-01 1.09E-01 
Fluorene 79 1 5 6.00% 6.76E-02 6.24E-02 7.40E-02 FALSE 7.25E-02 7.25E-02 
lndeno(1 ,2,3-cd)pyrene 80 0 44 55.00% 6.49E-02 8.16E-02 2.70E-01 FALSE 8.63E-02 8.63E-02 
N-Nitrosodiphenylamine 70 10 1 1.00% 4.95E-02 1.60E-02 1.90E-02 FALSE 5.24E-02 1.90E-02 
Naphthalene 77 3 11 14.00% 5.78E-02 4.73E-02 7.40E-02 FALSE 7.37E-02 7.37E-02 
Phenanthrene 80 0 70 88.00% 7.53E-02 1.28E-01 6.40E-01 FALSE 9.51 E-02 9.51E-02 
Phenol 70 10 2 3.00% 4.90E-02 1.69E-02 1.70E-02 FALSE 5.34E-02 1.70E-02 
Pyrene 80 0 71 89.00% 9.24E-02 1.65E-01 9.80E-01 FALSE 1.15E-01 1.15E-01 

e1111tic ioi!sleC:a5 
4,4'-DDD 80 0 19 24.00% 5.89E-03 2.13E-02 1.90E-01 FALSE 4.52E-03 4.52E-03 
4,4'-DDE 80 0 26 32.00% 6.45E-03 1.82E-02 1.60E-01 FALSE 5.66E-03 5.66E-03 
4,4'-DDT 80 0 27 34.00% 1.46E-02 8.48E-02 7.60E-01 FALSE 7.12E-03 7.12E-03 
Aldrin 80 0 1 1.00% 1.26E-03 4.10E-04 2.20E-03 FALSE 1.32E-03 1.32E-03 
Alpha-BHC 80 0 5 6.00% 1.29E-03 4.30E-04 2.40E-03 FALSE 1.35E-03 1.35E-03 
Alpha-Chlordane 80 0 8 10.00% 1.34E-03 5.90E-04 4.90E-03 FALSE 1.41E-03 1.41E-03 
Aroclor-1254 80 0 20 25.00% 3.94E-02 5.50E-02 3.10E-01 FALSE 3.96E-02 3.96E-02 
Aroclor-1260 80 0 3 4.00% 2.58E-02 1.26E-02 1.10E-01 FALSE 2.71 E-02 2.71E-02 
Beta-BHC 80 0 10 13.00% 1.51E-03 9.20E-04 7.60E-03 FALSE 1.60E-03 1.60E-03 
Dieldrin 80 0 5 6.00% 2.64E-03 1.13E-03 7.40E-03 FALSE 2.79E-03 2.79E-03 
Endosulfan I 80 0 4 5.00% 1.26E-03 4.00E-04 1.70E-03 FALSE 1.32E-03 1.32E-03 
Endosulfan II 80 0 3 4.00% 2.49E-03 8.40E-04 5.20E-03 FALSE 2.62E-03 2.62E-03 
Endosulfan sulfate 80 0 1 1.00% 2.46E-03 7.90E-04 3.80E-03 FALSE 2.57E-03 2.57E-03 
Endrin 80 0 3 4.00% 2.75E-03 2.85E-03 2.70E-02 FALSE 2.80E-03 2.80E-03 
Endrin aldehyde 80 0 8 10.00% 2.81E-03 2.19E-03 2.00E-02 FALSE 2.93E-03 2.93E-03 
Endrin ketone 80 0 2 3.00% 2.44E-03 7.70E-04 4.20E-03 FALSE 2.56E-03 2.56E-03 
Gamma-Chlordane 80 0 8 10.00% 1.49E-03 1.14E-03 7.40E-03 FALSE 1.61E-03 1.61E-03 
Heptachlor 80 0 3 '4 .00% 1:29E-03 5.20E-04 4.20E-03 FALSE 1.36E-03 1.36E-03 
Heptachlor epoxide 80 0 4 5.00% 1.32E-03 5.30E-04 3.60E-03 FALSE 1.40E-03 1.40E-03 
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Table 6-3 
Surface Soil Exposure Point Concentration Summary 

SEAD-4 • Remedial Investigation 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95% UCL Exposure Point 
Analyses Rejected Hits (¾) (mg/Kg) Deviation of Mean Concentration (EPC)* 

lm11/K11) (m11/K11l Normal? (mg/Kg) (mg/Kg) 

l!litllll[12Wllii;s 
1,3,5-Trinitrobenzene 80 0 1 1.00% 6.64E-02 1.80E-02 1.20E-01 FALSE 6.88E-02 6.88E-02 
2,4,6-Trinitrotoluene 80 0 1 1.00% 6.58E-02 1.70E-02 7.20E-02 FALSE 6.81E-02 6.81E-02 
2,4-Dinitrotoluene 80 0 1 1.00% 6.70E-02 2.39E-02 2.25E-01 FALSE 6.95E-02 6.95E-02 
2-amino-4,6-Dinitrotoluene 80 0 1 1.00% 6.60E-02 1.72E-02 9.00E-02 FALSE 6.83E-02 6.83E-02 
4-Nitrotoluene 73 0 1 1.00% 7.03E-02 4.19E-02 3.90E-01 FALSE 7.30E-02 7.30E-02 

M.et.a..l.s 
Antimony 80 0 31 39.00% 8.21 22.67 148 FALSE 9.11 9.11 
Chromium 80 0 80 100.00% 916.29 2663.41 18600 FALSE 1189.19 1189.19 
Chromium, Hexavalent 15 0 4 27.00% 8.15 4.42 14.7 TRUE 10.15 10.15 
Copper 80 0 80 100.00% 463.61 1344.75 7330 FALSE 387.17 387.17 
Cyanide BO 0 2 3.00% 0.41 0.15 0.87 FALSE 0.43 0.43 
Lead 80 0 73 91 .00% 162.57 1035.B 9280 • FALSE 68.54 . 68.54 
Mercury BO 0 42 52.00% 0.1 0.16 1.2 FALSE 0.1 0.1 
Thallium 80 0 17 21 .00% 1.14 1.47 5.4 FALSE 1.4 1.4 
Zinc 80 0 80 100.00% 229.08 361 .95 2020 FALSE 243.78 243.78 

Notes: 
• The maximum value is the average of the sample and duplicate sample at SB4-14 (0-0.2') of 11 ,200 mg/kg (duplicate) and 7,360 mg/kg(sample). 
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Table 6-3 
Groundwater Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95% UCL Exposure Point 
Analyses Rejected Hits (%) (mg/L) Deviation of Mean Concentration (EPC)• 

(mg/L (mg/L) Normal? (mg/L) (mg/L) 

ll2l1tll1 QC111ali.i; 
Acetone 28 0 1 4.00% 3.14E-03 1.36E-03 8.00E-03 FALSE 3.50E-03 3.50E-03 
Benzene 28 0 1 4.00% 1.27E-03 1.80E-03 2.00E-03 FALSE 1.92E-03 1.92E-03 
Ethyl benzene 28 0 1 4.00% 1.41E-03 2.01E-03 6.00E-03 FALSE 2.25E-03 2.25E-03 
Toluene 23 5 1 4.00% 3.90E-04 1.20E-04 4.00E-04 FALSE 4.50E-04 4.00E-04 
Total Xylenes 28 0 1 4.00% 1.34E-03 1.87E-03 4.00E-03 FALSE 2.10E-03 2.10E-03 

S1mlll!ll1tll11 Q[llaali.i; 
4-Methylphenol 28 0 2 7.00% 1.42E-03 1.83E-03 2.20E-03 FALSE 1.91E-03 1.91E-03 
Bis(2-Ethylhexyl)phthalate 24 4 1 4.00% 9.00E-04 9.90E-04 1.10E-03 FALSE 1.10E-03 1.10E-03 
D~n-butylphthalate 23 5 1 4.00% 5.10E-04 8.00E-05 1.50E-04 FALSE 5.70E-04 1.50E-04 
Diethyl phthalate 27 1 5 19.00% 6.70E-04 8.80E-04 9.00E-04 FALSE 8.90E-04 8.90E-04 
Naphthalene 28 0 1 4.00% 1.42E-03 1.83E-03 2.20E-03 FALSE 1.91E-03 1.91E-03 
Phenol 23 5 1 4.00% 5.20E-04 4.00E-05 4.00E-04 FALSE 5.40E-04 4.00E-04 

eH!li.l!luleCE!i; 
Aldrin 23 5 1 4.00% 7.43E-06 1.03E-05 3.60E-06 FALSE 9.74E-06 3.60E-06 
Alpha-BHC 23 5 1 4.00% 7.41E-06 1.03E-05 2.BOE-06 FALSE 9.69E-06 2.BOE-06 
Aroclor-1260 23 5 1 4.00% 5.00E-05 1.00E-05 8.00E-05 FALSE 6.00E-05 6.00E-05 
Delta-BHC 24 4 1 4.00% 7.45E-06 1.03E-05 4.10E-06 FALSE 9.78E-06 4.10E-06 
Gamma-Chlordane 25 3 1 4.00% 7.49E-06 1.03E-05 1.00E-05 FALSE 9.89E-06 9.89E-06 
Heptachlor 25 3 2 8.00% 7.54E-06 1.03E-05 1.00E-05 FALSE 9.97E-06 9.97E-06 

tll!C!lilrl1millli.i; 
2-Nttrotoluene 25 0 1 4.00% 1.50E-04 1.50E-04 8.70E-04 FALSE 1.70E-04 1.70E-04 
3-Nttrotoluene 25 0 1 4.00% 2.20E-04 5.00E-04 2.60E-03 FALSE 2.20E-04 2.20E-04 
4-Nttrotoluene 25 0 1 4.00% 5.20E-04 1.98E-03 1.00E-02 FALSE 3.30E-04 3.30E-04 
Nttrobenzene 25 0 1 4.00% 1.60E-04 1.50E-04 8.90E-04 FALSE 1.70E-04 1.70E-04 

M.mJ.i; 
Beryllium 29 0 3 10.00% 3.60E-04 1.15E-03 6.30E-03 FALSE 3.60E-04 3.60E-04 
Cadmium 29 0 2 7.00% 5.BOE-04 1.01E-03 5.60E-03 FALSE 7.50E-04 7.50E-04 
Chromium 29 0 19 66.00% 1.24E-02 4.79E-02 2.60E-01 FALSE 1.54E-02 1.54E-02 
Se len ium 29 0 11 38.00% 3.11E-03 4.94E-03 2.40E-02 FALSE 4.24E-03 4.24E-03 
Silver 29 0 6 21 .00% 1.31E-03 1.18E-03 6.70E-03 FALSE 1.69E-03 1.69E-03 
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Table 6-3 
Surface Water Exposure Point Concentration Summary 

SEAD-4 • Remedial lnvHtlgation 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit I - 96% UCL Exposure Point 
Analyaes Rejected Hits (¾) (mg/L) Deviation of Mean Concentration (EPC)" 

(mg/L (m11/L) Normal? (m11/L) (mg/L) 

l{glat1111 Qcg1ol1:1 
Acetone 10 0 4 40.00% 3.SSE-03 1.19E-03 4.00E-03 TRUE 4.23E-03 4.00E-03 

S11mll!lllllllll Qcg1oii.1 
Anthracene 10 0 1 10.00% 1.81E-03 2.21E-03 7.00E-05 FALSE 1.36E-02 7.00E-05 
Benzo(a)anthracene 10 0 1 10.00% 1.82E-03 2.20E-03 1.S0E-04 FALSE 8.19E-03 1.S0E-04 

Benzo(a)pyrene 10 0 1 10.00% 1.82E-03 2.20E-03 1.50E-04 FALSE 8.82E-03 1.S0E-04 
Benzo(b)fluoranthene 10 0 1 10.00% 1.82E-03 2.20E-03 1.50E-04 FALSE 8.82E-03 1.S0E-04 
Benzo(ghi)perylene 10 0 1 10.00% 1.81 E-03 2.21E-03 7.00E-05 FALSE 1.30E-02 7.00E-05 
Benzo(k)fluoranthene 10 0 1 10.00% 1.82E-03 2.20E-03 1.G0E-04 FALSE 8.59E-03 1.G0E-04 
Bis(2-Ethylhexyl)phthalate 10 0 3 30.00% 1.77E-03 2.23E-03 3.G0E-04 FALSE 1.21E-02 3.G0E-04 
Butylbenzylphthalate 10 0 1 10.00% 1.83E-03 2.19E-03 2.90E-04 FALSE 7.05E-03 2.90E-04 

Carbazole 10 0 1 10.00% 1.81 E-03 2.21E-03 5.00E-05 FALSE 1.59E-02 5.00E-05 
Chrysene 10 0 1 10.00% 1.82E-03 2.20E-03 1.S0E-04 FALSE 8.19E-03 1.S0E-04 

Fluoranthene 10 0 2 20.00% 1.82E-03 2.20E-03 4.10E-04 FALSE 7.28E-03 4.101;-04 
lndeno(1 ,2,3-cd)pyrene 10 0 1 10.00% 1.81E-03 2.21E-03 7.00E-05 FALSE 1.35E-02 7.00E-05 

Phenanthrene 10 0 1 10.00% 1.84E-03 2.18E-03 3.50E-04 FALSE 6.73E-03 3.50E-04 

Pyrene 10 0 2 20.00% 1.S0E-03 2.21E-03 2.S0E-04 FALSE 8.0SE-03 2.S0E-04 

e111tii.id1111eca& 
Alpha-Chlordane 7 3 1 14.00% 3.28E-06 1.95E-06 7.70E-06 FALSE 4.83E-06 4.83E-06 

Beta-BHC 7 3 1 14.00% 2.77E-06 5.88E-07 4.10E-06 FALSE 3.20E-06 3.20E-06 

Gamma-Chlordane 7 3 1 14.00% 3.10E-06 1.46E-06 6.40E-06 FALSE 4.22E-06 4.22E-06 

~ita21ramatic1 
1.3-Dinitrobenzene 10 0 1 10.00% 1.10E-04 3.00E-05 7.00E-05 FALSE 1.30E-04 7.00E-05 

M.lltalli 
Aluminum 10 0 10 100.00% 8.74E-01 2.28E+00 7.35E+00 FALSE 8.41E+00 7.35E+00 

Antimony 10 0 5 50.00% 8.65E-03 9.68E-03 6.60E-03 FALSE 2.74E-02 6.6:JE-03 

Arsenic 10 0 1 10.00% 1.27E-03 1.07E-03 4.20E-03 FALSE 2.0SE-03 2.0SE-03 

Barium 10 0 10 100.00% 6.56E-02 5.45E-02 2.13E-01 FALSE 1.10E-01 1.10E-01 

Cadmium 10 0 6 60.00% 1.86E-03 3.48E-03 1.16E-02 FALSE 1.16E-02 1.16E-02 

Calcium 10 0 10 100.00% 9.41E+01 3.46E+01 1.59E+02 TRUE 1.14E+02 1.14E+02 

Chromium 10 0 3 30.00% 8.0SE-03 1.45E-02 4.48E-02 FALSE 2.67E-01 4.48E-02 

Cobalt 10 0 1 10.00% 3.15E-03 5.83E-03 1.96E-02 FALSE 7.75E-03 7.75E-03 

Copper 10 0 9 90.00% 2.29E-02 3.51E-02 9.70E-02 FALSE 1.14E+00 9.70E-02 

Iron 10 0 10 100.00% 2.02E+00 5.13E+00 1.66E+01 FALSE 2.44E+01 1.66E+01 

Lead 10 0 4 40.00% 1.35E-02 3.64E-02 1.17E-01 FALSE 1.26E-01 1.17E-01 
Magnesium 10 0 10 100.00% 1.67E+01 8.49E+00 3.27E+01 FALSE 2.31 E+01 2.31E+01 

Manganese 10 0 10 100.00% 3.15E-01 7.23E-01 2.35E+00 FALSE 9.34E+00 2.35E+00 
Nickel 10 0 2 20.00% 4.60E-03 9.SGE-03 3.26E-02 FALSE 1.10E-02 1.10E-02 

Potassium 10 0 10 100.00% 2.32E+00 1.16E+00 4.79E+00 FALSE 3.15E+00 3.15E+00 

Silve r 10 0 2 20.00% 1.37E-03 1.17E-03 1.70E-03 FALSE 3.00E-03 1.70E-03 

Sodium 10 0 10 100.00% 2.04E+01 7.25E+00 3.62E+01 TRUE 2.46E+01 2.46E+01 

Thallium 10 0 1 10.00% 1.73E-03 6.10E-04 2.40E-03 FALSE 2.63E-03 2.40E-03 
Vanadium 10 0 4 40.00% 4.10E-03 6.83E-03 2.25E-02 FALSE 1.24E-02 1.24E-02 

Zinc 10 0 10 100.00% 6.S0E-02 1.50E-01 4.92E-01 FALSE 3.04E-01 3.04E-01 
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Table 6-3 
Sediment Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca AITTiy Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95¾ UCL Exposure Point 
Analyses Rejected Hits (¾) (mg/Kg) Deviation of Mean Concentration (EPC)* 

(m11/K11l (m11/K11) Normal? (mg/Kg) (mg/Kg) 

~llliltilll Qcgaoii:& 
Acetone 55 0 14 25.00% 2.27E-02 4.06E-02 2.10E-01 FALSE 2.36E-02 2.36E-02 
Carbon disulfide 55 0 4 7.00% 1.01E-02 4.06E-03 1.BOE-02 FALSE 1.09E-02 1.09E-02 
Chloroform 55 0 2 4.00% 1.03E-02 4.23E-03 1.40E-02 FALSE 1.11E-02 1.11E-02 
Methyl chloride 54 1 1 2.00% 9.90E-03 3.7BE-03 5.00E-03 FALSE 1.07E-02 5.00E-03 
Methyl ethyl ketone 55 0 1 2.00% 1.07E-02 6.37E-03 4.90E-02 FALSE 1.16E-02 1.16E-02 
Methylene chloride 55 0 3 5.00% 9.73E-03 3.56E-03 1.10E-02 FALSE 1.07E-02 1.07E-02 
Styrene 54 1 2 4.00% 1.00E-02 4.06E-03 3.00E-03 FALSE 1.11E-02 3.00E-03 
Toluene 55 0 5 9.00% 1.02E-02 5.03E-03 4.20E-02 FALSE 1.13E-02 1.13E-02 
Total Xylenes 54 1 2 4.00% 1.01E-02 3.93E-03 7.00E-03 FALSE 1.10E-02 7.00E-03 

S111Dl:illliltll11 Qcgaoii:& 
1.4-Dichlorobenzene 53 2 1 2.00% 1.63E-01 2.60E-01 7.30E-02 FALSE 1.B1E-01 7.30E-02 
2-Methylnaphthalene 42 13 5 12.00% 5.99E-02 3.09E-02 3.10E-02 FALSE B.53E-02 3.10E-02 
4-Methylphenol 51 4 6 12.00% 1.07E-01 1.11E-01 1.40E-01 FALSE 1.37E-01 1.37E-01 
Acenaphthene 55 0 10 18.00% 2.15E-01 4.73E-01 6.10E-01 FALSE 2.73E-01 2.73E-01 
Acenaphthylene 50 5 10 20.00% 9.43E-02 1.04E-01 1.30E-01 FALSE 1.29E-01 1.29E-01 
Anthracene 55 0 25 45.00% 2.20E-01 5.14E-01 1.70E+OO FALSE 3.04E-01 3.04E-01 
Benzo(a)anthracene 55 0 46 84.00% 3.53E-01 9.28E-01 5.90E+OO FALSE 5.62E-01 5.62E-01 
Benzo(a)pyrene 55 0 46 84.00% 3.66E-01 9.12E-01 5.10E+OO FALSE 5.54E-01 5.54E-01 
Benzo(b)fluoranthene 55 0 48 87.00% 4.02E-01 8.58E-01 4.80E+OO FALSE 5.67E-01 5.67E-01 
Benzo(ghi)perylene 55 0 42 76.00% 2.51E-01 5.60E-01 3.20E+OO FALSE 3.25E-01 3.25E-01 
Benzo(k)fluoranthene 55 0 23 42.00% 3.66E-01 9.29E-01 5.70E+OO FALSE 3.98E-01 3.98E-01 
Bis(2-Ethylhexyl)phthalate 55 0 21 38.00% 1.09E+OO 5.67E+OO 4.20E+01 FALSE 6.99E-01 6.99E-01 
Butylbenzylphthalate 42 13 5 12.00% 6.05E-02 3.00E-02 1.60E-02 FALSE 7.59E-02 1.60E-02 
Carbazole 55 0 21 38.00% 2.12E-01 4.77E-01 5.00E-01 FALSE 3.53E-01 3.53E-01 
Chrysene 55 0 49 89.00% 3.71E-01 9.51 E-01 6.20E+OO FALSE 5.64E-01 5.64E-01 
Di-n-butylphthalate 55 0 26 47.00% 1.77E-01 4.31 E-01 2.50E-01 FALSE 2.29E-01 2.29E-01 
Di-n-octylphthalate 43 12 3 7.00% 6.30E-02 2.73E-02 4.60E-02 FALSE 7.60E-02 4.601:-02 
Dibenz(a.h)anthracene 55 0 27 49.00% 2.41E-01 5.06E-01 1.20E+OO FALSE 3.88E-01 3.88l=-01 
Dibenzofuran 54 1 9 17.00% 1.61E-01 3.25E-01 2.30E-01 FALSE 2.10E-01 2.10E-01 
Diethyl phthalate 42 13 2 5.00% 6.41E-02 2.74E-02 1.70E-02 FALSE 7.55E-02 1.70E-02 
Fluoranthene 55 0 51 93.00% 5.81E-01 2.18E+OO 1.60E+01 FALSE 6.81E-01 6.81E-01 
Fluorene 55 0 11 20.00% 2.10E-01 4.75E-01 6.60E-01 FALSE 2.44E-01 2.44E-01 
Hexachlorobenzene 55 0 2 4.00% 2.51E-01 4.93E-01 8.40E-01 FALSE 2.76E-01 2.76E-01 
lndeno(1 ,2,3-cd)pyrene 55 0 40 73.00% 2.54E-01 5.67E-01 3.10E+OO FALSE 3.63E-01 3.63E-01 
N-Nitrosodiphenylamine 55 0 1 2.00% 2.48E-01 4.91E-01 7.60E-01 FALSE 2.70E-01 2.70E-01 
N-Nitrosodipropylamine 55 0 1 2.00% 2.45E-01 4.87E-01 4.10E-01 FALSE 2.67E-01 2.67E-01 
Naphthalene 42 13 7 17.00% 5.74E-02 3.21 E-02 1.30E-02 FALSE 8.47E-02 1.30E-02 
Phenanthrene 55 0 48 87.00% 3.16E-01 1.0BE+OO 7.90E+OO FALSE 3.74E-01 3.74E-01 
Phenol 53 2 4 8.00% 1.70E-01 2.59E-01 2.10E-01 FALSE 1.96E-01 1.96E-01 
Pyrene 55 0 51 93.00% 4.76E-01 1.65E+OO 1.20E+01 FALSE 6.34E-01 6.34E-01 

e1111tii:id11s1ec;as 
4,4'-DDD 55 0 12 22.00% 7.15E-03 1.46E-02 9.00E-02 FALSE 7.07E-03 7.07E-03 
4,4'-DDE 55 0 17 31 .00% 6.97E-03 1.37E-02 8.60E-02 FALSE 6.93E-03 6.93E-03 
4,4'-DDT 55 0 15 27.00% 5.30E-03 6.45E-03 4.20E-02 FALSE 5.75E-03 5.75E-03 
Aldrin 55 0 3 5.00% 1.74E-03 7.00E-04 2.80E-03 FALSE 1.88E-03 1.88E-03 
Alpha-Chlordane 55 0 7 13.00% 3.81 E-03 7.52E-03 4.40E-02 FALSE 3.73E-03 3.73E-03 
Aroclor-1254 55 0 24 44.00% 7.51 E-02 9.96E-02 4.95E-01 FALSE 8.58E-02 8.58E-02 
Aroclor-1260 55 0 8 15.00% 4.57E-02 4.78E-02 2.30E-01 FALSE 4.97E-02 4.97E-02 
Beta-BHC 55 0 3 5.00% 1.76E-03 7.20E-04 3.30E-03 FALSE 1.91E-03 1.91E-03 
Dieldrin 55 0 3 5.00% 3.53E-03 2.23E-03 1.70E-02 FALSE 3.81 E-03 3.81E-03 
Endosulfan I 55 0 1 2.00% 1.70E-03 6.80E-04 1.90E-03 FALSE 1.84E-03 1.84E-03 
Endosulfan II 55 0 2 4.00% 3.40E-03 1.41E-03 6.80E-03 FALSE 3.67E-03 3.67E-03 
Endosulfan sulfate 55 0 5 9.00% 3.64E-03 1.91E-03 1.20E-02 FALSE 3.96E-03 3.96E-03 
Endrin aldehyde 55 0 7 13.00% 3.86E-03 2.39E-03 1.50E-02 FALSE 4.23E-03 4.23E-03 
Endrin ketone 55 0 4 7.00% 4.90E-03 8.67E-03 6.20E-02 FALSE 4.86E-03 4.86E-03 
Gamma-Chlordane 55 0 9 16.00% 3.66E-03 6.69E-03 4.00E-02 FALSE 3.74E-03 3.74E-03 
Heptachlor 55 0 1 2.00% 1.72E-03 6.90E-04 2.40E-03 FALSE 1.B5E-03 1.85E-03 
Heptachlor epoxide 55 0 5 9.00% 1.86E-03 1.22E-03 8.60E-03 FALSE 2.01E-03 2.01 E-03 
Methoxychlor 55 0 2 4.00% 1.83E-02 9.78E·-03 6.80E-02 FALSE 1.98E-02 1.9BE-02 
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Table 6-3 
Sediment Exposure Point Concentration Summary 

SEAD-4 • Remedial Investigation 
Seneca Army Depot Activity 

Ana lyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95% UCL Exposure Point 
Analyses Rejected Hits (%) (mg/Kg) Deviation of Mean Concentration (EPC)* 

(mg/Kg) (mg/Kg) Normal? (mg/KQ) (mQ/Kg) 

~itc12ac12matics 
2-Nitrotoluene 46 0 1 2.00% 6.85E-02 5.75E-02 4.50E-01 FALSE 7.09E-02 7.09E-02 
2-amino-4.6-Dinitrotoluene 55 0 1 2.00% 6.34E-02 1.89E-02 2.00E-01 FALSE 6.54E-02 6.54E-02 
4-amino-2,6-Dinitrotoluene 55 0 1 2.00% 6.22E-02 1.08E-02 1.40E-01 FALSE 6.37E-02 6.37E-02 

Herbicides 
2,4,5-T 9 0 1 11 .00% 7.29E-03 5.61E-03 2.10E-02 FALSE 1.21E-02 1.21E-02 

Meta.1.5. 
Aluminum 55 0 55 100.00% 12780.73 3364.37 22100 TRUE 13540.25 13540.25 
Antimony 55 0 30 55.00% 8.35 16.15 82.7 FALSE 15.33 15.33 
Arsenic 55 0 54 98.00% 6.3 5.64 37.7 FALSE 7.26 7.26 
Barium 55 0 55 100.00% 109.57 75.38 488 FALSE 119.73 119.73 
Beryllium 55 0 55 100.00% 0.64 0.21 1.1 TRUE 0.68 0.68 
Cadmium 55 0 26 47.00% 2.22 5.27 34.1 FALSE 6.1 6.1 
Calcium 55 0 55 100.00% 35277.09 32082.69 140000 FALSE 50003 50003 
Chromium 55 0 55 100.00% 419.49 1081 .32 4800 FALSE 448.91 448.91 
Cobalt 55 0 55 100.00% 13.52 4.91 28.4 FALSE 14.59 14.59 
Copper 55 0 55 100.00% 181 .68 428.71 2640 FALSE 205.23 205.23 
Iron 55 0 55 100.00% 28235.45 13343.88 87900 FALSE 30742.53 30742.53 
Lead 55 0 52 95.00% 76.87 88.57 374 FALSE 98.98 98.98 
Magnesium 55 0 55 100.00% 7027.36 3798.89 27900 FALSE 7724.95 7724.95 
Manganese 55 0 55 100.00% 738.59 827.09 5480 FALSE 840.49 840.49 
Mercury 55 0 33 60.00% 0.19 0.35 2.4 FALSE 0.24 0.24 
Nickel 55 0 55 100.00% 45.48 57.25 453 FALSE 47 .28 47.28 
Potassium 55 0 55 100.00% 1817.41 583.18 3460 TRUE 1949.07 1949.07 
Selenium 55 0 24 44.00% 0.97 1.11 6.1 FALSE 1.17 1.17 
Silver 55 0 25 45.00% 0.5 0.4 1.7 FALSE 0.64 0.64 
Sodium 55 0 36 65.00% 146.38 196.24 1370 FALSE 175.68 175.68 
Vanadium 55 0 55 100.00% 49.29 150.39 1140 FALSE 42.03 42.03 
Zinc 55 0 55 100.00% 278.09 231.46 1150 FALSE 336.46 336.46 
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Table 6-3 
Building Debris Exposure Point Concentration Summary 

SEAD-4 • Remedial Investigation 
Seneca Army Depot Activity 

Analyte No. of Va lid No. of No. of Frequency Mean Standard Max Hit 95% UCL Exposure Point 
Analyses Rejected Hits (%) (mg/kg) Deviation of Mean Concentration (EPC)* 

(mg/kg) (mg/kg) Normal? (mg/kg) (mg/kg) 

Y'.alatile Qcgaaics 
Acetone 6 0 6 100.00% 1.52E-02 1.40E-02 4.00E-02 TRUE 2.62E-02 4.00E-02 

Semi11alatile Qcgaaics 
2,4-Dinitrotoluene 5 1 2 40.00% 2.10E-01 8.40E-02 3.60E-01 FALSE 3.18E-01 3.60E-01 
2-Methylnaphthalene 6 0 2 33.00% 3.95E-01 5.41 E-01 1.S0E+00 FALSE 1.70E+00 1.S0E+00 
Acenaphthene 6 0 4 67.00% 3.41 E-01 5.27E-01 1.40E+00 FALSE 3.69E+01 1.40E+00 
Anthracene 6 0 5 83.00% 2.64E-01 3.15E-01 6.90E-01 FALSE 3.65E+01 6.90E-01 
Benzo(a)anthracene 6 0 5 83.00% 1.47E+00 2.01E+00 5.20E+00 FALSE 1.96E+02 5.20E+00 
Benzo(a)pyrene 6 0 6 100.00% 1.95E+00 3.29E+00 8.S0E+00 FALSE 3.84E+04 8.S0E+00 
Benzo(b)fluoranthene 6 0 6 100.00% 2.64E+00 4.16E+00 1.10E+01 FALSE 3.88E+03 1.10E+01 
Benzo(ghi)perylene 6 0 6 100.00% 1.89E+00 3.38E+00 8.70E+00 FALSE 1.23E+04 8.70E+00 
Benzo(k)fluoranthene 6 0 3 50.00% 2.0SE+00 3.18E+00 8.30E+00 FALSE 4.28E+02 8.30E+00 
Bis(2-Ethylhexyl)phthalate 6 0 6 100.00% 2.36E+02 3.61 E+02 8.90E+02 FALSE 3.96E+08 8.90E+02 
Butylbenzylphthalate 5 1 3 60.00% 6.73E-01 7.17E-01 1.60E+00 FALSE 3.09E+01 1.60E+00 
Carbazole 6 0 4 67.00% 1.11E+00 2.30E+00 5.B0E+00 FALSE 4.41E+02 5.B0E+00 
Chrysene 6 0 6 100.00% 2.84E+00 5.04E+00 1.30E+01 FALSE 1.61E+04 1.30E+01 
Di-n-butylphthalate 6 0 6 100.00% 6.21E+00 1.27E+01 3.20E+01 FALSE 5.33E+03 3.20E+01 
Dibenz(a,h)anthracene 6 0 4 67.00% 7.46E-01 1.13E+00 3.00E+00 FALSE 1.02E+01 3.00E+00 
Dibenzofuran 6 0 2 33.00% 3.87E-01 5.46E-01 1.S0E+00 FALSE 1.B0E+00 1.S0E+00 
Diethyl phthalate 5 1 2 40.00% 1.33E-01 6.64E-02 1.30E-01 TRUE 1.93E-01 1.30E-01 
Fluoranthene 6 0 6 100.00% 5.31E+00 9.81E+00 2.50E+01 FALSE 7.85E+04 2.50E+01 
Fluorene 6 0 3 50.00% 2.60E-01 2.57E-01 7.60E-01 FALSE 3.43E+00 7.60E-01 
lndeno(1 ,2,3-cd)pyrene 6 0 5 83.00% 1.67E+00 2.89E+00 7.S0E+00 FALSE 5.69E+03 7.S0E+00 
N-Nitrosodiphenylamine 5 1 1 20.00% 1.51E-01 4.B0E-02 6.60E-02 FALSE 2.82E-01 6.60E-02 
Naphthalene 6 0 3 50.00% 3.28E-01 4.B0E-01 1.30E+00 FALSE 7.81E+00 1.30E+00 
Pentachlorophenol 5 1 2 40.00% 1.39E+00 1.97E+00 4.90E+00 FALSE 2.24E+01 4.90E+00 
Phenanthrene 6 0 6 100.00% 4.S0E+00 9.13E+00 2.30E+01 FALSE 8.15E+04 2.30E+01 
Pyrene 6 0 6 100.00% 5.04E+00 9.88E+00 2.50E+01 FALSE 1.70E+05 2.50E+01 

eesticides1ecas 
4.4'-DDD 6 0 4 67 .00% 2.46E-02 1.26E-02 3.S0E-02 TRUE 3.46E-02 3.S0E-02 
4,4'-DDE 6 0 6 100.00% 2.78E-01 4.60E-01 1.20E+00 FALSE 1.70E+01 1.20E+00 
4,4'-DDT 6 0 6 100.00% 1.79E+00 2.12E+00 5.60E+00 TRUE 3.47E+00 5.60E+00 
Alpha-Chlordane 6 0 4 67.00% 1.37E-01 3.15E-01 7.B0E-01 FALSE 6.14E+03 7.B0E-01 
Aroclor-1254 6 0 5 83.00% 1.69E+01 3.64E+01 9.10E+01 FALSE 1.48E+07 9.10E+01 
Aroclor-1260 6 0 4 67.00% 9.89E-01 1.17E+00 3.10E+00 TRUE 1.92E+00 3.10E+00 
Beta-BHC 6 0 1 17.00% 8.28E-03 1.15E-02 3.10E-02 FALSE 1.86E-01 3.10E-02 
Dieldrin 6 0 5 83.00% 3.06E-01 4.42E-01 1.10E+00 FALSE 3.06E+03 1.10E+00 
Endosulfan I 6 0 2 33.00% 3.12E-02 6.32E-02 1.60E-01 FALSE 1.46E+01 1.60E-01 
Endosulfan II 6 0 2 33.00% 1.B0E-02 1.35E-02 3.00E-02 TRUE 2.B?E-02 3.00E-02 
Endosulfan sulfate 6 0 2 33.00% 4.59E-02 7.65E-02 2.00E-01 FALSE 8.61 E+00 2.00E-01 
Endrin 6 0 3 50.00% 6.93E-02 1.24E-01 3.20E-01 FALSE 6.46E+01 3.20E-01 

Endrin aldehyde 6 0 5 83.00% 1.0SE-01 1.49E-01 3.90E-01 FALSE 1.35E+02 3.90E-01 
Endrin ketone 5 1 3 60.00% 8.69E-02 1.59E-01 3.?0E-01 FALSE 3.30E+03 3.?0E-01 
Gamma-Chlordane 6 0 5 83.00% 3.04E-02 3.53E-02 9.S0E-02 TRUE 5.85E-02 9.S0E-02 
Heptachlor 6 0 1 17.00% 1.11E-02 1.30E-02 3.40E-02 TRUE 2.15E-02 3.40E-02 
Heptachlor epoxide 6 0 5 83.00% 7.S0E-02 1.41E-01 3.60E-01 FALSE 1.04E+02 3.60E-01 
Methoxychlor 6 0 3 50.00% 1.20E-01 1.S0E-01 3.90E-01 TRUE 2.39E-01 3.90E-01 

~itcaacamatics 
1,3-Dinitrobenzene 6 0 2 33.00% 9.33E-02 5.32E-02 1.B0E-01 FALSE 1.76E-01 1.B0E-01 
2,4,6-Trinitrotoluene 6 0 1 17.00% · 9.33E-02 8.17E-02 2.60E-01 FALSE 2.03E-01 2.60E-01 
2,4-Dinitrotoluene 6 0 3 50.00% 5.33E-01 7.14E-01 1.90E+00 FALSE 4.70E+01 1.90E+00 
2-amino-4,6-Dinitrotoluene 6 0 2 33.00% 1.38E-01 1.22E-01 3.20E-01 FALSE 5.54E-01 3.20E-01 
4-amino-2,6-Dinitrotoluene 6 0 1 17.00% 1.00E-01 9.B0E-02 3.00E-01 FALSE 2.46E-01 3.00E-01 
ROX 6 0 1 17.00% 8.33E-02 5.72E-02 2.00E-01 FALSE 1.49E-01 2.00E-01 
Tetryl 6 0 1 17.00% 1.B?E-01 3.10E-01 8.20E-01 FALSE 1.44E+00 8.20E-01 
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Table 6-3 
Building Debris Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 95¾ UCL Exposure Point 
Analyses Rejected Hits (¾) (mg/kg) Deviation of Mean Concentration (EPC)* 

(mg/kg) (mg/kg) Normal? (mg/kg) (mg/kg) 

M.e.tal.s 
Aluminum 6 0 6 100.00% 4043.33 1364.91 6110 TRUE 5126.02 6110 
Antimony 6 0 6 100.00% 12.59 9 26.1 TRUE 19.73 26.1 
Arsenic 6 0 6 100.00% 18.88 9.34 33.6 TRUE 26.29 33.6 
Barium 6 0 6 100.00% 1573.33 1309.55 3560 TRUE 2612.1 3560 
Beryllium 6 0 2 33.00% 0.12 0.19 0.46 FALSE 57.81 0.46 
Cadmium 6 0 5 83.00% 45.84 45.93 132 TRUE 82.27 132 
Calcium 6 0 6 100.00% 77633.33 87962.12 253000 FALSE 415954 253000 
Chromium 6 0 6 100.00% 475.5 686.13 1840 FALSE 15006.55 1840 
Cobalt 6 0 6 100.00% 26 8.18 37.1 TRUE 32.49 37.1 
Copper 6 0 6 100.00% 587.67 347.76 1220 FALSE 1095.13 1220 
Cyanide 6 0 4 67.00% 5.65 11 .31 28.7 FALSE 1030.21 28.7 
Iron 6 0 6 100.00% 180183.3 116969.75 362000 TRUE 272966.8 362000 
Lead 6 0 6 100.00% 3793.83 4276.28 12000 FALSE 26816.69 12000 
Magnesium 6 0 6 100.00% 10473.33 5378.47 17600 TRUE 14739.68 17600 
Manganese 6 0 6 100.00% 966.5 451 .91 1630 TRUE 1324.97 1630 
Mercury 6 0 6 100.00% 10.88 25.44 62.8 FALSE 45681 .85 62.8 
Nickel 6 0 6 100.00% 290.12 511 .66 1330 FALSE 7753.82 1330 
Potassium 6 0 6 100.00% 1888 1032.43 3750 TRUE 2706.95 3750 
Silver 6 0 6 100.00% 0.49 0.05 0.57 TRUE 0.53 0.57 
Sodium 6 0 6 100.00% 817.67 501 .76 1530 TRUE 1215.68 1530 
Thallium 6 0 5 83.00% 2.71 2.41 7 TRUE 4.63 7 
Vanadium 6 0 6 100.00% 179.87 376.45 948 FALSE 13914.57 948 
Zinc 6 0 6 100.00% 401 3.33 1827.37 6100 TRUE 5462.85 6100 

Note: The 95 UCL of the Mean was not calculated because there were only six analyses of Building Debris material. 
The maximum concentration was used for the EPC. 
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COMPOUNDS 

VOLATILE ORGANICS 

I , 1-Dichloroethane 

1,2-Dichloroethene (total ) 

Acetone 

Benzene 

Carbon Disulfide 

Chloroform 

Ethyl benzene 

Methyl butyl ketone 

Methyl ethyl ketone 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xylene (total) 

Table 6-4 

List of Chemical by Media Quantified in the Human Health Risk Assessment 

Ambient 

Air 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Surface Surface 

Soils Total Soils Water 

X X 

X X 

X X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X 

Building 

Sediment Debris 

X X 

X 

X 

X 

X 

X 

X 

X 

SEMIVOLATILE ORGANICS 

1,4-Dichlorobenzene X 

2-Methylnaphthalene X X X X X 

4-Methylphenol X 

Acenaphthene X X X X X 

Acenaphthylene X X X X 

Anthracene X X X X X X 

Benzo(a)anthracene X X X X X X 

Benzo(a)pyrene X X X X X X 

Benzo(b )fluoranthene X X X X X X 

Benzo(g,h,i)perylene X X X X X X 

Benzo(k)fluoranthene X X X X X X 

bis(2-Ethylhexyl)phthalate X X X X X X 

Butylbenzylphthalate X X X X X X 

Carbazole X X X X X X 

Chrysene X X X X X X 

Dibenz(a,h)anthracene X X X X X 

Dibenzofuran X X X X X 

Diethylphthalate X X X X X 

Di-n-butylphthalate X X X X X 

Di-n-octylphthalate X X X X 

Fluoranthene X X X X X X 

Fluorene X X X X X 

Hexachlorobenzene X 

lndeno( 1,2,3-cd)pyrene X X X X X X 

N-N itrosodiphenylamine X X X X X 

N-N itrosodipropylamine X 

Naphthalene X X X X X 

Pentachlorophenol X 

h. \en g\seneca \s4 ri \ri sk IL is 1cm pd . x Is 

Groundwater 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



Table 6-4 
List of C hemical by Media Quantified in the Human Health Risk Assessment 

COMPOUN DS 

Phenanthrene 

Phenol 

Pyrene 

Pesticides/PCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

alpha-BHC 

alpha-Chlordane 

Aroclor-1 248 

Aroclor-1 254 

Aroclor-1260 

Beta-BHC 

delta-BHC 

Dieldrin 

Endosulfan I 

Endosul fan 11 

Endosul fan sul fate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

HERBICIDES 

2,4-DB 

2,4,5-T 

Dalapon 

Dicamba 

NITROARO MATICS 

1,3-Dinitrobenzene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

1,3,5-Trin itrobenzene 

2,4,6-Trin itrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-amino-4,6-Dinit rotoluene 

Nitrobenzene 

RDX 

h: \eng \seneca \s4 ri\ri s k\L is tc m pd. x Is 

Ambient 

Air 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Surface Surface 

Soils Total Soils Water 

X X X 

X X 

X X X 

X X 

X X 

X X 

X X 

X X 

X X X 

X 

X X 

X X 

X X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X X 

X X 

X X 

X 

X 

X 

X X 

X X 

X X 

X 

Building 

Sediment Debris 

X X 

X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X 

X 

X 

X 

X X 

X 

Groundwater 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



COMPOUN DS 

Tetry l 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Chromium , Hexavalent 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnes ium 

Manganese 

Mercury 

N ickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Z inc 

Notes : 

Table 6-4 

List of Chemical by Media Quantified in the Huma n Hea lth Risk Assessment 

Ambient 

Air 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SEAD-4 Remedial Investigation 

Seneca A rmy Depot Activity 

Surface Surface 

Soils Total Soils Water 

X 

X X X 

X 

X 

X 

X 

X X X 

X X 

X 

X X X 

X X 

X 

X X X 

X 

X 

X X 

X 

X 

X 

X 

X X X 

X 

X X X 

Building 

Sediment Debris 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X 

X X 

X X 

Groundwater 

X 

x· 

X 

X 

X 

Lead was evaluated qualitati vely since no approved RID, RfC, slope factor, or inhalation un it risk are currently available. 

h:\eng\seneca\s4ri\risk\Listcmpd.xls 



SENECA SEAD-4 DRAFT FINAL Rl REPORT 

6.3 EXPOSURE ASSESSMENT 

6.3.1 Overview and Characterization of Exposure Setting 

The objective of the exposure assessment was to estimate the type and magnitude of exposures to 

the Chemicals of Potential Concern (COPC) that are present at, or migrating from , the site. This 

component of the risk assessment can be performed either qualitatively or quantitatively. 

Quantitative assessment is preferred when toxicity factors necessary to characterize a COPC are 

avai lable. 

The exposure assessment consists of three steps (USEPA, 1989a): 

I) 

2) 

3) 

Characterize Exposure Setting: Contained within this step is general information 

concerning the physical characteristics of the site as it pertains to potential 

considerations affecting exposure. The physical setting involves climate, 

vegetation, soil characteristics, surface and groundwater hydrology. All potentially 

exposed populations and subpopulations therein (receptors) are assessed relative to 

their potential for exposure. Additionally, locations relative to the site along with 

the current and potential future land use of the site are considered . Thi~ step is a 

qualitative one aimed at providing a general site perspective and offering insight on 

the surrounding population. 

Identify Exposure Pathways: All exposure pathways, ways in which receptors 

can be exposed to contaminants that originate from the source, are reviewed in this 

step. Chemical sources and mechanisms for release along with subsequent fate and 

transport are investigated . Exposure points of human contact and exposure routes 

are discussed before quantifying the exposure pathways in step 3. 

Quantify Exposure: In this final process, the exposure levels (COPC intakes or 

doses) are calculated for each exposure pathway and receptor. These calculations 

typically follow EPA guidance for assumptions of intake variables or exposure 

factors for each exposure pathway and EPA-recommended calculation methods. 

Figure 6-2 illustrates the exposure assessment process . 
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STEP 1 

Characterize Exposure 
Setting 

• Physical Environment 

• Potentially Exposed 
Populations 

STEP 3 

STEP 2 

Identify Exposure 
Pathways 

• Chemical Source/ 
Release 

• Exposure Point 

• Exposure Route 

Quantify Exposure 

Exposure 
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Intake 
Variables 
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Source: USEPA, 1989a 
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SENECA SEAD-4 DRAFT FINAL R1 REPORT 

6.3.2 Physical Setting 

SEDA lies on the western side of a series of north to south trending rock terraces which separate 

Cayuga Lake on the east and Seneca Lake on the west. The rock terraces range in elevation from 

490 feet above MSL in northern Seneca County to as much as 1,600 feet above MSL at the 

southern end of the lakes. Elevations on SEDA range from 450 feet above MSL on the western 

boundary to 760 feet above MSL in the southeast corner. The Depot's land surface generally 

slopes to the west and north . 

Land use is divided into three categories on SEDA. The Main Post accounts for 9,832 acres and 

consists of an exclusion area containing partially buried, reinforced concrete igloos, general 

storage magazines, and warehouses. The containment areas of the facility consist of the North 

and South Posts. The South Post is located in the southwest portion of the facility near Rte. 96 

and is a developed area containing warehouses, administration buildings, quarters, and 

community services. The North Post, at the north end of the Main Post, includes troop housing, 

troop support and community services. 

SEAD-4 is located in the southwestern portion of SEDA and is situated on approximately 30-

acres of land. Eleven buildings existed at the site during the years that the Munitions Washout 

Building was operating. Four buildings were demolished. The facility is almost entirely 

surrounded by two drainage ditches. There is a man-made pond on the western edge of the site. 

6.3.2.1 Climate 

A cool climate exists in the locality of SEDA with temperatures ranging from an average of 23°F 

in January to 69°F in July. Marked temperature differences are found between daytime highs 

and nighttime lows during the summer and portions of the transitional seasons . Precipitation is 

well-distributed, averaging approximately 3 inches per month. The annual average snowfall is 

approximately I 00 inches. Wind velocities are moderate, but during the winter months, there are 

numerous days with sufficient winds to cause blowing and drifting snow. Daily precipitation 

data measured at the Aurora Research Farm in Aurora, New York for the period (1957-1991) 

were obtained from the Northeast Regional Climate Center at Cornell University. The maximum 

24-hour precipitation measured at this station during this period was 3 .91 inches on September 

26, 1975 . Values of 35 inches mean annual pan evaporation and 28 inches for annual lake 

evaporation were reported. An independent value of 27 inches for mean annual evaporation 
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from open water surfaces was estimated from an isoplethic figure found in "Water Atlas of the 

United States" (Water Information Center, 1973). 

SEDA is located in the Genessee-Finger Lakes Air Quality Control Region (AQCR). The AQCR 

is designated as non-attainment for ozone and attainment or unclassified for all other criteria 

pollutants. Data for existing air quality in the immediate area surrounding SEDA, however, can 

not be obtained since the nearest state air quality stations are 40 to 50 miles away from the army 

depot. 

6.3.2.2 Vegetation 

The vegetative communities within the 0.5-mile study area are predominantly upland cover types 

unevenly distributed among the developed areas of the South Post. Cover types include mown 

lawns, old fields , shrublands, and deciduous forest. Unvegetated areas consist of open storage 

lots, railroads, paved roads, and buildings . Unvegetated corridors are maintained by herbicide 

application along the railroad tracks adjacent to the site. 

The majority of the SEAD-4 site falls into the Old Field classification. Now that the base is 

being closed, mowing of the site has become less frequent or has been terminated altogether, and 

the opportunistic species are successfully competing with the introduced turf and native grass 

species . Species present include goldenrod, chickweed New England astern, Queen Anne ' s lace, 

ragweed, wild strawberry, and dandelion . Many areas are rapidly succeeding into shrubland. 

The types and distribution of vegetative communities surrounding the site result from decades of 

human modification of the environment of South Post and the ammunition area (Main Post) 

(SEDA, 1992a, c). Mowing, drainage diversion, building construction, landscaping practices, 

forestry practices, plantations, and herbicide application all control the composition of vegetation 

surrounding the site. 

A detailed discussion of the site vegetation is found in section 3.7 of the RI report. 
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6.3.2.3 Geologic Setting and Soil Classification 

The site geology is characterized by gray Devonian shale with a thin weathered zone where it 

contacts the overlying mantle of Pleistocene till. This stratigraphy is consistent over the entire site. 

Artificial fill covers many areas of the site. The fill becomes significantly thicker around the pond. 

The predominant surficial geologic unit present at the site is dense till. The till is distributed across 

the entire site and ranges in thickness from 0.5 feet to as much as 4.6 feet based upon refusal data 

collected during the ESI and RI, although the average thickness of the till on-site is only 1.6 feet. 

The till is generally characterized by brown to olive gray silt and clay, trace of fine sand with few 

fine to coarse gravel-sized inclusions of weathered shale. The general Unified Soil Classification 

System description of the till on-site is as follows: Clay-silt, brown to olive gray, slightly plastic, 

small percentage of fine to medium sand, small percentage of fine to coarse gravel-sized gray shale 

clasts, dense and mostly dry in place, till , (ML). 

A zone of gray weathered shale of variable thickness was encountered below the till at all of the 

locations drilled on-site. This zone is characterized by fissile shale with a large amount of brown 

interstitial silt and clay. The thickness of the weathered shale on the site ranges between 0.3 feet to 

1.3 feet, with an average thickness of 0.7 feet. Differential weathering through geologic time is 

likely responsible for the variable thickness. No outcrops of weathered or competent shale are 

exposed at SEAD-4. Gray competent shale was encountered between 4 feet and 11 feet below the 

land surface in the borings performed on the site. 

A detailed discussion of the Site Geology is provided in section 3.4 for the RI Report. 

6.3.2.4 Surface Water Hydrology 

Surface water flow from precipitation events is controlled by local topography including the two 

man-made drainage ditches into which most runoff from the facility flows. 

Runoff toward the east and north of the site generally flows into the eastern drainage ditch, 

which flows to the northwest. Surface water in this ditch flows west under North South Baseline 

Road and then flows into Indian Creek just north of the facility. 
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Runoff toward the west of the site flows into the western ditch which drains to the north into the 

pond. The pond is approximately 150 feet in diameter and is man-make. It is the only sustained 

water body on site. 

6.3.2.5 Groundwater Hydrology 

The hydrogeologic properties of the site were characterized in accordance with the investigation 

programs described in Section 2.0 . The groundwater flow direction in the till/weathered shale 

aquifer on the site is generally toward the west based on the groundwater elevations measured in 

the 13 monitoring wells. 

A groundwater contour map was prepared using the March 16, 1999 data set. This map indicates 

that groundwater flow direction is toward the west on the western portion of the site and not well 

defined on the eastern portion of the site. Groundwater elevations range from a high of 703.20 feet 

immediately west of Building 2084 to a low of 677.84 feet just downgradient of the pond. The 

maximum relief over the entire site is 25.36 feet. Saturated thicknesses for the aquifer at SEAD-4 

were between 2.6 feet and 10 feet. In the eastern portion of the site, the horizontal groundwater 

gradient was calculated to be 0.002 ft/ft. On the western portion of the site, the gradient was 

calculated to be 0.019 ft/ft and groundwater flow is to the west. 

A second groundwater contour map was constructed based on depth to water measurements made 

on July 6, 1999. This map indicates that groundwater flow is toward the west on the western 

portion of the site and not well defined on the eastern portion of the site. Groundwater elevations 

range from a high of approximately 700 feet immediately west of Building 2078 to a low of 673.86 

feet just downgradient of the pond. The maximum relief of the water table over the site is 26 .13 

feet. The horizontal groundwater gradient was calculated to be 0.002 ft/ft in the eastern portion of 

the site. On the western portion of the site, the gradient was calculated to be 0.019 ft/ft and 

groundwater flow was to the west. 

The groundwater flow velocity was calculated for the March 1999 data. A linear velocity of 0.035 

feet/day (or 13 feet/year) at 20 percent effective porosity, and 0.047 feet/day (or 17 feet/year) at 15 

percent effective porosity was determined for the eastern portion of the site. A linear velocity of 

0.33 feet/day (or 120 feet/year) at 20 percent effective porosity, and 0.44 feet/day (or 161 feet/year) 

at 15 percent effective porosity was determined for the western portion of the site. 
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It is important to note that the highly variable nature of the saturated thicknesses of the 

till/weathered shale aquifer may result in varying degrees of influence from the local bedrock 

topography on the direction and velocity of groundwater flow throughout the year. Therefore, the 

actual direction and distance of groundwater flow as indicated by the calculated velocities are likely 

to vary throughout the year. 

A detailed discussion of the Groundwater Hydrology is provided in section 3.6 of the RI report. 

6.3.3 Land Use and Potentially Exposed Populations 

6.3.3.1 Current Land Use 

Building 2073 is the only building at SEAD-4 that is currently used. Offsite residents are not 

considered to be potential receptors due to the distances between offsite residences and SEAD-4. 

There are no drinking water supply wells at SEAD-4. 

Access to the site is restricted by perimeter chain link fencing. This site has no actual site 

workers but is occasionally patrolled by site security personnel. As a result, it is unrealistic to 

assume that the workers from nearby sites will spend a significant amount of time on this site, 

and the most reasonable current on-site receptor was considered to be an infrequent Site Worker. 

The potential exposures occurring during onsite work have been evaluated in the risk assessment. 

6.3.3.2 Potential Future Land Use 

EPA guidance for determining future land uses recommends that, if available, master plans, 

which include future land uses, Bureau of Census projections and established land use trends in 

the general area should be utilized to establish future land use trends. 

In July 1995 , the Base Realignment and Closure Act (BRAC) Commission voted to recommend 

closure of SEDA. Congress approved the recommendation, which became public law on 

October 1, 1995. According to BRAC regulations, future uses of the site will be determined by 

the Army. 

In accordance with BRAC regulations, the Army will notify all appropriate regulatory agencies 

and will perform any additional investigations and remedial actions to assure that any changes in 
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the intended use of the sites is protective of human health and the environment in accordance 

with CERCLA. Also, Army regulations (Regulation 200-1 , paragraph 12-5 , Real Property 

Transactions), require the Army to perform an Environmental Baseline Study (EBS) prior to a 

transfer of Army property. The EBS is an inventory and a comprehensive evaluation of the 

existing environmental conditions and consists of scope definition, survey, sampling, 

investigative and risk assessment. 

As part of the 1995 Base Realignment and Closure (BRAC) process, a Land Redevelopment 

Authority comprised of representatives of the local public, was established. This group 

commissioned a study to recommend future uses for the Seneca Army Depot. The Land Reuse 

Plan which was produced designated various uses for different parcels of SEDA ranging from 

conservation/recreation to institutional, industrial and residential. The area which contains 

SEAD-4 was designated "Conservation/Recreation Area" . 

In this human health assessment the future land use of SEAD-4 was considered to be 

conservation and recreation. The decision to perform a remedial action will be based upon this 

anticipated future land use. At such time that the property is intended to be transferred in 

accordance with CERCLA, the Army will notify all appropriate regulatory agencies and will 

perform any additional investigatiom and remedial actions to assure that the change in the 

intended land use is protective of human health and the environment. 

NYSDEC has established a goal for site remediation to " restore the site to pre-disposal 

conditions, to the extent feasible and authorized by law." [6 NYCRR 375-1.1 0] . This risk 

assessment includes a residential receptor scenario, as a basis for considering the site conditions 

in terms of this regulatory "pre-disposal" goal. 

6.3.3.3 Potentially Exposed Populations 

For purposes of this baseline risk assessment, five types of potentially exposed populations were 

considered. Under the current land-use scenario, there is one single exposed population: site 

workers. The future land-use scenario assumes that SEAD-4 is part of a conservation and 

recreation area. In this scenario, there are three (3) exposed populations: 

I) 

2) 

June 2000 

Park workers; 

Construction workers who work for a short term onsite; 
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3) Recreational visitors, who occasionally visit the property; and 

4) Residents (for pre-disposal goal evaluation). 

6.3.4 Identification of Exposure Pathways 

Exposures are estimated only for plausible completed exposure pathways. A completed 

exposure pathway has the following four elements: 

• a source and mechanism for chemical release, 

• an environmental transport medium, 

• an exposure point, and 

• a human receptor and a feasible route of exposure at the exposure point. 

A pathway cannot be completed unless each of these elements is present. The sources and 

mechanisms for release of chemicals and the environmental transport mediums are described in 

Section 5, Contaminant Fate and Transport. Figure 6-3 illustrates the completed exposure 

pathways for SEAD-4. 

6.3.4.1 Sources and Receiving Media 

The wastes generated from the process conducted at the Munitions Washout Facility included 

wastewater containing dissolved explosive compounds. The wastewater was discharged on site 

and is considered to have been a source of potential contaminants at SEAD-4. Currently, the 

sources of potential contaminants are the soil into which the wastewater leached, and the surface 

water and sediment in the drainage ditches and the pond through which the wastewater may have 

flowed . Surface dust within the buildings is also a potential source of exposure. 

6.3.4.2 Fate and Transport 

The environmental fate associated with COPCs found at SEAD-4 is discussed in detail in Section 

5. 
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RECEPTOR 
PRIMARY PRIMARY SECONDARY SECONDARY PATHWAY EXPOSURE HUMAN SOURCES RELEASE SOURCES RELEASE ROUT E 

MECHANISM MECHANISM CURREN 
FUTURE FUTURE FUTURE FUTURE 

PARK PARK CONSTRUC RES· 
SITE WORKER WORKER RECREATI ONAL TION IDENTIAL 

WORKER OUTDOOR INDOOR VISITOR WORKER 

~ WIND DUST ~1 INHALATION I • I • I NA I • I • I• I 
• SUBSURFACE INGESTIO N NA NA NA NA NA -

SOIL DERMA L • CONTACT NA NA NA NA NA 
SURFACE SOIL 

INGESTI ON • • NA • • • NEAR THE 
MUNITIONS DERMAL • • NA • • • WASHOUT CONTACT 

FACILITY -
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I - DUST ON 
~ SURFACES 

~ PARSONS 

PARSONS ENGINEERING SCIENCE, INC. 

• PATHWAY CONSIDERED TO 
CU(NT/ PROJECT TITLE 
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6.3.4.2.1 Volatile Organics 

A relatively small number of volatile orga111c compounds (VOes) were detected in soi l, 

groundwater, surface water, sediment and indoor solids at SEAD-4. voes were detected 

infrequently and in low concentrations . Because of this low prevalence and concentrations, 

direct volatilization of voes was not considered significant in this assessment. 

6.3.4.2.2 Semi-Volatile Organics 

The principal semi-volati le compounds found in SEAD-4 are PAHs. Generally, these 

constituents are relatively persistent and immobile in the environment. This was verified by the 

RI sampling programs, which measured elevated concentrations of these constituents in the soil , 

but not in the groundwater. 

Pesticides,PeBs, and phthalates were detected in the building debris, surface soils, and sediment 

at SEAD-4. 

6.3.4.2.3 Metals 

The behavior of metals in soil is unlike organic compounds in many aspects. For example, 

volatilization of metals from soil is not considered a realistic mechanism for pollutant migration 

and was not considered. However, leaching and sorption were considered in the fate and 

transport evaluation. Leaching of metals from soil is controlled by numerous factors . Most 

importantly is its chemical form (base metal or cation) in the soil. The leaching of metals from 

soils is substantia l if the metal exists as a soluble salt. Upon contact with surface water or 

precipitation, the metals, either as metal oxides or metal salts, can be solubilized, eventually 

leaching to the groundwater. 

6.3.4.3 Integration of Exposure Pathways 

In this section, the final assembly of the components required to accurate ly construct an exposure 

pathway is performed. The proper framework of an exposure pathway involves a source, 

transport medium, exposure point, and an exposure route. The pertinent exposure pathways for 

SEAD-4 are summarized in Figure 6-3. According to RAGS (USEPA, I 989a), a pathway is 

considered incomplete if one or more of these components is not present with the exception of 
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the transport medium, which may be absent in the case of direct . exposures. Hence, the 

conclusion, if there is not a complete pathway, there can be no risk resulting from that theoretical 

pathway. For the purposes of this baseline risk assessment (BRA), current and future human 

exposure pathways have been identified as potential pathways which meet the criteria for an 

exposure pathway (exposure to surface water and sediment are counted separately). 

The following pathways were not quantified based on the rationale below: 

I. 

2. 

3. 

6.3.4.4 

Exposure to surface water and sediment while swimming were considered to be 

unrealistic pathways of exposure because the depth of drainage ditches is at most 

only a few inches and the manmade pond is unsuitable and unattractive for 

swimming. (Occasional, incidental contact with surface water and sediment are 

evaluated.) 

Ingestion and dermal contact with soil by current offsite area residents was 

eliminated from the risk assessment based on the unlikely occurrence of a 

trespasser at SEAD-4. Security on the depot remains in place which prohibits 

unauthorized entrance to the grounds . 

The most realistic current on-site exposure scenano is considered to be the site 

worker scenario. Because the assumptions are based on present data, it was 

determined that modeling a future site worker would yield no different risks than 

the current land use scenario. 

Summary of Exposure Pathways to be Quantified 

The pathways presented reflect the current onsite and the projected future onsite use of the 

Former Munitions Washout Facility. This section presents the rationale for including these 

exposure pathways in this risk assessment. 

Inhalation of Particulate Matter in Ambient Air 

Surface soil particles may become airborne via wind erosion, which in turn may be inhaled by 

individuals at the site. Construction workers may also be exposed to subsurface soil particles. 
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Therefore, inhalation exposure to soil particulates in ambient air was assessed for current and 

future receptors. 

Inhalation of Particulate Matter in Indoor Air 

Site chemicals of potential concern were measured in building debris samples in six buildings at 

SEAD-4. These results indicate that resuspension of soil or indoor dust is a potential transport 

medium for onsite human exposure to COPCs. These debris sampling results were used to estimate 

inhalation exposures for future park workers at the site. 

Incidental Ingestion and Dermal Contact to Indoor Dust 

As described above, COPCs are present in the building debris samples in six buildings at SEAD-4. 

These results indicate that direct contact with surface dust by future building occupants could result 

in ingestion and/or dermal exposures. These debris sampling results were used to estimate ingestion 

and dermal exposures for future park workers at the site. 

Incidental Ingestion and Dermal Contact to On-Site Surface Soils 

During the course of daily activities, an on-site worker, recreational visitor or resident could 

come into contact with site surface soils and involuntarily ingest and/or have their skin exposed 

to them. Therefore, exposure via dermal contact and soil ingestion was assessed for current 

infrequent site workers, future park workers, and recreational visitors. 

Incidental Ingestion and Dermal Contact to On-Site Surface and Subsurface Soils 

During the course of daily activities, an on-site construction worker will come into contact with 

these surface and subsurface soils during intrusive activities and may involuntarily ingest and 

have his/her sk in exposed to them . Therefore, exposure via both dermal contact and soil 

ingestion was assessed for possible future construction worker. 

Incidental Dermal Contact to Surface Water and Sediment 

There is a pond at SEAD-4 on the western portion of the site. In addition, pools of surface water 

form in drainage ditches at the site following precipitation. This surface water and the associated 
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wet soil , or sediment, may contain chemicals found in the surface soils, since these ditches will 

collect runoff and soil eroded by the rainfall. Because this site is located in the conservation 

area, park workers and recreational visitors may contact and have their skin exposed to surface 

water or sediment. Due to current site access restrictions, a trespasser could not contact these 

water bodies. Therefore, exposures to surface water and sediments via dermal contact were 

assessed for a future recreational visitor, park worker and resident. 

Incidental Ingestion of Sediment 

When the drainage ditches are dry, there is potential for contact with the sediment contained in 

the ditches. While dermal contact with this sediment has been addressed above, there is also the 

potential that a future recreational visitor or resident might ingest some of this sediment (similar 

to soil ingestion). Ingestion exposure to sediment would be limited, since the sediment would 

often be covered by surface water or snow. Exposure to sediment by ingestion was assessed 

quantitatively for a future recreational visitor and resident. 

Ingestion of Groundwater 

The groundwater beneath the SEAD-4 is not currently used as a drinking water source for current 

site workers and there is no current on-site use of groundwater as a potable water source. 

Additionally, it is unlikely that a groundwater well would be installed for use by future 

construction workers. Therefore, ingestion of groundwater is not considered a completed 

pathway for each of these scenarios. For other future receptors, the future plan for all areas of 

SEDA is to obtain potable water from the existing water supply line. Potable water is supplied to 

the Depot from a water supply line that passes through the Town of Varick. Varick's water is 

obtained form the water treatment plant a the Town of Waterloo. The source of this water is 

Lake Seneca. It is unlikely that groundwater wells would be installed for future drinking water 

use since a potable water pipeline exists. The shallow groundwater aquifer at the site is 

inadequate for both yield and quality. Nonetheless, since this use is not prevented via an 

institutional control such as a deed restriction, it was assumed that wells would be installed on 

site for potable water. Therefore, this is considered a complete pathway and data from the on

site wells are used to calculate exposure concentrations. 
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Inhalation and Dermal Contact with Groundwater while Showering 

Recreational visitors and residents may come into contact with groundwater while taking daily 

showers . These receptors may be exposed to all chemicals contained in groundwater during 

showering by dermal contact and volatile chemicals that partition into the air via inhalation. 

Therefore, this is considered a complete pathway and data from the on-site wells are used to 

calculate exposure concentrations. 

6.3.5 Quantification of Exposure 

In this section, each receptor's potential exposures to chemicals of potential concern (COPCs) is 

quantified for each of the exposure pathways described above. In each case, the exposures are 

calculated following methods recommended in EPA guidance documents, such as the Risk 

Assessment Guidance for Superfund (EPA 1989). These calculations generally involve two steps. 

First, representative chemical concentrations in the environment, or exposure point concentrations 

(EPCs), are determined for each pathway and receptor. From these EPC values, the amount of 

chemical which an exposed person may take into his/her body is then calculated. This value is 

referred to as either the Human Intake or the Absorbed Dose, depending on the exposure route. 

This section describes the exposure scenarios, exposure assumptions and exposure calculation 

methods used in this risk assessment. All calculations are shown in the tables included in 

Appendix G. 

Risk assessment as a whole, and the exposure assessment step in particular, are designed to be 

health protective. The exposure calculations require estimates and assumptions about certain 

human exposure parameters, such as inhalation rates, ingestion rates, etc. Generally, values are 

selected wh ich tend to overestimate exposure. USEPA ( 1993) recommends two types of exposure 

estimates be used for Superfund risk assessments: a reasonable maximum exposure (RME) and 

central tendency exposure (CT) . The RME is defined as the highest exposure that could 

reasonably be expected to occur for a given exposure pathway at a site, and is intended to 

account for both uncertainty in the contaminant concentration and variability in the exposure 

parameters (such as exposure frequency or averaging time). The CT is also evaluated for 

comparison purposes and is generally based on mean exposure parameters. In accordance with 

this EPA guidance, both the CT and RME scenarios have been evaluated in this assessment. 
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Superfund risk assessments consider chronic exposures unless specific conditions warrant a 

short-term or an acute assessment. In this evaluation, long-term exposure to relatively low 

chemical concentrations is the greatest concern. Short-term (i.e. , subchronic) and acute 

exposures were evaluated only for the construction worker and recreational visitor (child) who 

have exposure durations ranging from I to 5 years. 

Exposure-point concentrations (EPCs) were estimated for all pathways selected for quantitative 

evaluation. These concentrations are based on measured values (for soil, sediment, surface 

water, indoor debris and groundwater) or on calculated estimates (for ambient air). Steady-state 

conditions were assumed. Therefore, current and future chemical concentrations were assumed 

to be identical. This assumption may tend to overestimate long-term exposure concentrations 

because chemical concentrations are likely to decrease over time from natural processes such as 

dispersion, attenuation, degradation and dilution. 

Estimates of pathway-specific human intakes or absorbed doses for each chemical involve 

assumptions about patterns of human exposure to contaminated media. These assumptions are 

integrated with exposure-point concentrations to calculate intakes. Intakes or doses are normally 

expressed as the amount of chemical at the environment-human receptor exchange boundary in 

milligrams per kilogram of body weight per day (mg/kg-day), which represents an exposure 

normalized for body weight over time. The total exposure is divided by the time period of 

interest to obtain an average exposure. The averaging time is a function of the toxic endpoint: 

For noncarcinogenic effects, it is the exposure time (specific to the scenario being assessed) and 

for carcinogenic effects, it is lifetime (70 years). 

6.3.5.1 Exposure Assumptions 

An important aspect of exposure assessment is the determination of sets of assumptions 

regarding the manner in which receptors may be exposed to contaminants. USEPA guidance on 

exposure factors is extensive and was followed throughout this exposure assessment. Standard 

scenarios and EPA-recommended default assumptions were used where appropriate. 

The exposure scenarios in this assessment involve the following receptors: current site worker, 

future park worker, future construction worker, future child recreator and future resident. The 

exposure assumptions for these scenarios are intended to approximate the frequency and duration 

of time and manner in which receptors are exposed to environmental media. For example, the 
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worker scenarios are intended to approximate the exposure potential of those employed at the 

site. 

Two types of exposure estimates are presented in this risk assessment: RME and CT. Exposure 

assumptions specific to each type of estimate were used . Details of the exposure assumptions 

and parameters for each exposure scenario are shown in Table 6-5. 

The primary sources for the RME and CT exposure factors are as follows: 

• US EPA, 1988: Superfund Exposure Assessment Manual 

• USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 

• USEPA, 1991 : Supplemental Guidance, Standard Default Exposure Factors 

• USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 

• US EPA, 1993 : Superfund's Standard Default Exposure for the Central Tendency and 

Reasonable Maximum Exposure 

• USEPA, 1997: Exposure Factors Handbook 

In the following sections, the methods used to calculate exposures by each pathway are 

explained. Tables which show the human intake or absorbed dose values calculated for each 

exposure scenario are contained in Appendix G. These intakes and doses are used to assess 

overall carcinogenic and non-carcinogenic risk, as discussed later in the risk characterization 

section (Section 6.5). 

6.3.5.2 Exposure Scenarios 

The four exposure scenarios and their respective exposure assumptions in this assessment are 

described below. 

Current Site Worker. Current workers at the site are security guards who drive throughout the 

entire SEDA checking locks and gates . Therefore, the current site worker is assumed to visit 

SEAD-4 infrequently. During these visits, this worker inhales the ambient air at SEAD-4 and 

may ingest or dermally contact the surface soil there. Based on professional judgment, it was 

assumed that the current site worker visits SEAD-4 on 20 days per year, as the reasonable 

maximum exposure (RME) and 10 days per year, as the central tendency (CT). All other 

exposure factors used in the exposure assessment were obtained from EPA guidance documents, 

as noted in Table 6-5. 
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EXPOSURE ROUTE RME/CT PARAMETER 

Table 6-5 

"' 
" 

EXPOSURE FACTOR ASSUMPTIONS 

SEAD 4-Remedial Investigation 
Seneca Army Depot Activity 

VALUE UN ITS 
-

?-.. ~ 

BASIS 
--·- - --·--•-•· -- - . 

RECEPTOR 

CURRENT SITE WORKER 
-------·-- _ _, _____ .. +----···----··-··· --

Notes: 

Inhalation of Dust in 
Ambient Air 

(Air EPC Calculated 
from Surface Soi l Only) 

Ingestion of Soil 

(Soil EPC Calculated 
from Sur face Soil Only) 

Dermal Contact - Soil 

(Soil EPC Calculated 
from Surface Soil Only) 

RME = Resonable Maximum Exposure 
CT = Central Tendency 
Car = Carcinogenic 
Ne = Non-carcinogenic 

h:l eng\seneca\s4rilriskIEXPFAC1 .WK4 

Inhalation Rate 
RME & CT I Body Weight 

9.6 m3/day 
70 kg 

25550 days 
20 days/yr 
25 years 

9125~ 

Aver 
Stan 
7Q_y 
Ass 
Upp 
25 l 
Ass, 
Mea 
7 ye 

1halation rate for moderate activity is 1.2 m3/hr, 8 hr work day 

Averaging Time - Car 
Exposure Frequency 

RME !Exposure Duration 
Averaging Time - Ne 
Exposure Frequency 

CT !Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT I Fraction Ingested 
Averaging Time - Car 
Ingestion Raie 

RME !Exposure Frequency 
Exposure Duration 
~ vera!l.!!!g Time_: Ne 
Ingestion Rate 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body -Weight --

RME & CT !Absorption Factor 
Averaging Time - Car 

10 days/yr 
7 years 

2555 days 
70. kg 

1 (unitless) 
255~ 9-a~ __ 

100 mg soil/day 
20 days/yr 
25 years 

91 ~5 ~ y~ --
50 mg soil/day 
10 days/yr 
7 years 

2555 days 
70 kg ----

- •Stan 

100 
7Q__y 
Upp 
Ass 
Upp 
25 y 
Ave 
Ass 
Mea 
7ye _ _ 

- •Stan 

reference weight for adult males 
£Onventi9najJ!_ll_m2n life s~ n -- ----·---
md time for employment at a job 

- --- -- --- -·-·- --- ---
i for employment at a job 

referenceweight for adult males 
--·-

istion, conservative assumption 
c~ nventional human life span ·----·---
md worker exposure to dirt and dust 

md time for employment at a job 

vorker exposure to dirt and dust 
- --

l for employment at a job 

reference weight for adult males 
----

~~_ventional human life span 
Skin Contact Surface Area 
Soil to Skin Adherence Facto 

Compound pecific 
25550 days 

- 5800 cm2 -
70y_ 
·Han ~s. arms, neck and head exposed, 25% of upper bound body skin area of ad 

RME Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 

1 mg/cm2 
20 days/yr 
25 years 

Upp 
Ass 
Upp 
25 Y 

md soil to skin adherence factor 

md time for employment at a job 

Skin Contact Surface Area 
Soil to Skin Adherence Facto 

9125 da s 
5000 cm2 ---•Ha n ds, legs, arms, neck and head exposed, 25% of average body skin area of adult 

0.2 mg/cm2 Ave ·age soil to skin adherence factor 
CT 10 days/yr Jmed Exposure Frequency 

Exposure Duration 
~v!l_r:aging Time - Ne 

7 years 
Ass 
Mea 
7 ye 

n time for employment at a job 
I 555 day~ ars 

Source References : 
BPJ: Best Professional Judgement. 
· USEPA, 1988: Superfund Exposure Assessment Manual 
· USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· US EPA, 1991 : Supplemental Guidance, Standard Default Exposure Factors 

USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 

-- - -

· USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· USEPA, 199_7: Exposure Fac_t~ s _!:t~dbook,_Qe_date to 1990 handbook _______ _ 

--

11/09/99 

-· 
-SOURCE 

USEPA, 1997 
USEPA, 1991 

!@!PA, ~~ 
BPJ 
USEPA, 1991 , 1 993 
USEPA, 1989 _ 
BPJ 
USEPA, 1997 
USEPA, 1989 -
USEPA, 1991 
BPJ 
USEPA, 1989 
USEPA, 1993 
BPJ 
USEPA, 1991 , 1 993 
USEPA, 1989 
USEPA, 1993 
BPJ 
USEPA, 1997 
USEPA, 1989 
USEPA, 1991 
USEPA, 1992 
USEPA, 1989 -
USEPA, 1992 
USEPA, 1992 
BPJ 
USEPA, 1991 , 1 993 
USEPA, 1989 
USEPA, 1992 
USEPA, 1992 
BPJ 
USEPA, 1997 
USEPA.,_19~ 
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RECEPTOR 

FUTU RE CONSTRUCTION 
WORKER 

Notes: 

EXPOSURE ROUTE 

Inhalation of Dust in 
Ambient A ir 

(Air EPC Calculated 
from Surface and 
Subsurface Soils) 

l ngcst io;;-jjrsoil 

(Soil EPC Calculated 
from Surface and 
Subsurface Soils) 

Derm al Contact - Soil 

(Soil £ PC Calculated 
from Surface and 
Subsurface Soils) 

RME = Resonable Maximum Exposure 
CT = Central Tendency 
Car= Carcinogenic 
Ne= Non-carcinogenic 

11/09/99 

Table 6-5 

EXPOSU RE FACTOR ASSUMPTIONS 

RM E/CT 

RME& CT 

R/vfE 
CT 

RME& CT 

RME 

CT 

RM E& CT 

RME 

. . ... 
PARAMETER 

inhalatiori·R-aie 
Body Weight 
Exposure Duration 
Averaging Time - Ne 
Averaging Time - Car 
Exposure Frequency 
E~g~~equency 
Body Weight 
Fraction Ingested 
Exposure Duration 
Averaging Time - Ne 
Ave~ glnq_Time - Car 
Ingestion Rate 
E~eci_sure Frequency 
Ingestion Rate 
gx~ureFrequency 
Body Weight 
Absorption Factor 
Exposure Duration 
Averaging Time - Ne 
Averag.!!!_g_Jlme - Car _ 
Skin Contact Surface Area 
Soil to Skin Adherence Factor 

_ ~xposure FrequencL _ _ 

I 
Skin Contact Surface Area 

CT Soil to Skin Adherence Factor 
~ pos_ure Frequency _ _ 

Source References: 
BP J: Best Professional Judgement. 

SEAD 4-Rcmcdial Inves tiga tion 
Seneca Army Depot Acth1ity 

VALLIE UNITS 

io.<i m3iiJai · 
70 kg 

1 year 
365 days 

25550 days 
250 days/yr 
219 dayslyr-
70 kg 

1 (unitless) 
1 year 

365 days 
25550 days 

480 mg soiVday 
250 days/yr 
100 mg soil/day 
219 days/yr 

70 kg 
Compound pecific 

1 year 
365 days 

25550 da~s 
- 5800 cm2 

1 mg/cm2 
250 da s/yr 

5000 cm2 -
0.2 mg/cm2 

_ 1_! ~ ~ay_siy_r: 

··- .... -- -------------·---··-
BASIS 

Average inhalation rate for outdoor worker is 1.3 m3/hr, 8 hr work day 
Standard reference weight for adult males 
Upper bound time of employment for constr. worker 
1 year 
70 ye~ s. conventional human life s~ ____ ____ _ _ _ 
Assumes works 5 days/wk and 1 O d_a~ yr vacation 
Mean for adult workers 
Standard reference weight for adult males 
100% ingestion, conservative assumption 
Upper bound time of employment for constr. worker 
1 year 
70 years, conventional huma!!_!ife span 
Assumed IR for intensive construction work 
Assumes works 5 days/wk a_ri_d_ 10 da~ vacation 
Assumed average JR for construction work 
Mean for adult workers 

- 'standard reference weight for adult males 

SOURCE 

USEPA, 1997 
USEPA, 1991 
USEPA, 1991 
USEPA, 1989 
USEPA, 1989 
USEPA,1991 
USEPA.1993 
USEPA, 1991 
BPJ 
USEPA, 1991 
USEPA, 1989 
USEPA, 1989 
USEPA, 1991 , 1993 
USEPA, 1991 
USEPA, 1993 
USEPA, 1993 
USEPA, 1991 
USEPA, 1992 

Upper bound time of employment for constr. worker USEPA, 1991 
1 year USEPA, 1989 
ZQ.)'ears, conventional human life span USEPA, 1989 
Hands, legs, arms, neck and head exposed, 25% of upper bound body skin area of adul USEPA, 1992 
Upper bound soil to skin adherence factor USEPA, 1992 
Assumes works 5 days/wk and 10 days/~r vacation USEPA, 1991 __ 
Hands, legs, arms, neck and head exposed, 25% of average body skin area of adult USEPA, 1992 
Average soil to skin adherence factor USE PA, 1992 
Mean for adult workers __ _________ USEPA, 1993 

· USEPA, 1988: Superfund Exposure Assessment Manual 
· USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USEPA, 1991 : Supplemental Guidance, Standard Default Exposure Factors 
· USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 
• USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 

_ __ _ _ •_ld_SEPA, 1997: Expos_ure Factq_rs Han~ ook, Upda~e to ~ 90 ~andbo~ 
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RECEPTOR 

f .. . .. ·····-·· . -· ... 
FUTU RE RECREATIONAL 

iv,s,roS(ca ""' 

EXPOSURE ROUTE 

Inhalation of Oust in 
Ambient Air 

(A ir EPC Calculated 
from Surface Soi l Only) 

Ingestion of So il 

(Soil EPC Calculated 
from Surface Soil Only) 

Dermal Contact - Soil 

(Soi l EPC Calculated 
from Surface Soil Only) 

Inhalation of 
Groundwater 

h:\englsenecals4rilrisk\EXPFAC 1 .WK4 

RM EICT PARAMETER 

ln.haiationRate" 
RME & CT I Body Weight 

Averaging Time - Car 
Exposure Frequency 

RME !Exposure Duration 
Averaging Time - Ne 
Exposure Frequency 

CT I Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT I Fraction Ingested 
Averaging Time - Car 
Ingestion Rate 

RME !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Ingestion Rate 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT !Absorption Factor 
Averaging Time - Car 

RME 

Skin Contact ·surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surfac e Area 
Soil to Skin Adherence Factor 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Inhalatio n Rate 

RME & CT I Body Weight 
Event Frequency 
Averaging Time - Car 
Exposure Frequency 

RME !Event Duration 
Exposure Duration 
Averaging Time - Ne 

CT 
Exposure Frequency 
Event Duration 
Exposure Duration 
Averaging Time - Ne 

Table 6-5 

EXPOSURE FACTOR ASSUMPTIONS 

SEAD 4-Rcmedial lnnstiga tion 
Scncc:, Army Depot Activity 

VALUE UN ITS 

a. 1 ni:ireiay . 
15 kg 

25550 a .. ys 
14 days/yr 
5 years 

1825 days 
7 daysiyr 
1 year 

365 days 
15 kg 

1 (unrt less) 
25550 days 

200 mg soil/day 
14 days/yr 
5 years 

1825 days 
100 mg soi llday-

7 days/yr 
1 year 

365 days 
15 kg 

Compound pecific 
25550 days 

2300 cm2 
1 mglcm2 

14 days/yr 
5 years 

1825 days 
1980 cm2 

0.2 mglcm2 
7 days/yr 
1 year 

365 days 
0.3 m31hr 
15 kg 

1 shower/day 
25550 days 

14 daysiyr 
15 min/day 
5 years 

1825 days 
7 eiayslyr 

10 min/day 
1 year 

365 day~ 

BASIS 

Average inhalation rate for a child 1-12 years old . 
Standard reference weight for children less than 6 years old . 
70 years, conventional human life span 
Assumes 2 weeks. 
Assumed 
5 years 
Assumes 1 week. - - -
Assumed 
1 year 
Standard reference-weight for children less than-6 years old . 
100% ingestion, conservative assumption 
70 years, conventional human life span 
MaxTmum IR for a child 
Assumes 2 weeks. 
Assumed 
5 years 
Average"iR fora child 
Assumes 1 week. 
Assumed 
1 year 
Standard reference we ight for children less fhan 6 years old. 

70 years, conventional human life span 
Upper bound s kin surface exposed to soil for child-age 5-6. -
Upper bound soil to skin adherence factor 
Assumes 2 weeks. 
Assumed 
5 years 
Average skin surface exposed to soil for child age 5-S:- -
Average soil to skin adherence factor 
Assumes 1 week. 
Assumed 
1 year 
Inhalation ratefor sedentary children ages 3-10 
Standard reference weight for children less than 6 years old . 
Typical showering frequency for 90% of American population 
70 years , conventional human life span 
Assumes 2w eeks. 
Upper bound shower duration 
Assumed 
5 years 
Assumes 1 week. 
Average shower duration 
Assumed 

1_ye~ 

11108199 

SOURCE 

USEPA, 1997 
USEPA, 1991 ,1993 
USEPA, 1989 
BPJ 
BPJ 
USEPA, 1989 
spj 
BPJ 
USEPA, 1989 
USEPA, 1991,1993 
BPJ 
USEPA, 1989 
USEPA, 1993 
BPJ 
BPJ 
USEPA, 1989 
USEPA, 1993 
BPJ 
BPJ 
USEPA, 1989 
USEPA, 199(1 993 
USEPA, 1992 
USEPA, 1989 
USEPA, 1992 -
USEPA, 1992 
BPJ 
BPJ 
USEPA, 1989 
USEPA,1992 
USEPA, 1992 
BPJ 
BPJ 
USEPA, 1989 
USEPA, 1997 
USEPA, 1991 ,1993 
USEPA, 1992 
USEPA, 1989 
BPJ 
USEPA, 1992, 1997 
BPJ 
USEPA, 1989 
BPJ 
USEPA, 1992, 1997 
BPJ 
U~EPA,_!_9~9 
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RECEPTOR EXPOSU RE ROUT E 

FLITURE RECREATIONA L 
VISITOR (CHILD) 

h:\englseneca\s4rilrisk\EXPFAC 1.WK4 

Ingestion of 
Groundwater 

Dermal Contact -
Groundwater 

Dermal Contact -
Surface Water 

Dermal Contact -
Sediment 

RM E/CT PARAM ETER 

RME & !Body Weight 
CT Averaging Time - Car 

Inge stion Rate 
RME !Exposure Frequency 

Exposure Duration 
Averaging Time - Ne 
Ingestion Rate 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 

-RME & CT [Body Weight 
Averag ing Time - Car 
Skin Contact Surface Area 

RME !Exposure Frequency 
Exposure Time 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 

CT !Exposure Frequency 
Exposure Time 
Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT !Exposure Time 
Averaging Time - Car 
Skin Contact Surface Area 

RME !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT !Absorption Factor 
Averaging Time - Car 

RME 

CT 

Skin Contact Surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 
Exposure Duration 
Averaging Time_:lJ.E 

Ta ble 6-5 

EXPOSURE FACTOR ASSUMPTIONS 

SEA D 4-Rcmcdial Investigation 
Scncrn Arm y Depot Acti\'ily 

VALUE UN ITS 

15 kg 
25550 days 

1 liter/day 
14 days/yr 

5 years 
1825 days 
0. 7 4 liters/day 

7 days/yr 
1 year 

365 =3YS 
15 kg 

25550 days 
91 80 cm2 

14 days/yr 
0.25 hours/day 

5 years 
1825 days 
7930 cm2 

7 days/yr 
0.17 hours/day 

1 year 
365 days 

15 kg 
1 hour/day 

25550 days 
4625 cm2 

7 days/yr 
5 years 

1825 days 
3725 cm2 

4 days/yr 
1 year 

365 days 
1s kg 

Compound pecific 
25550 days 
4625 cm2 

1 mg/cm2 
7 days/yr 
5 years 

1825 days 
3725 cm2 -

0.2 mg/cm2 
4 days/yr 
1 year 

365 day~ 

BASIS 

Standard reference weight for children less than 6 years old. 
70 years , conventional human life span 
Approximate 9oth percent ile value for children 1-11 yea rs old . 
Assumes 2 weeks. 
Assumed 
5 years 
Average IR for a child 1-10 years old 
Assumes 1 week. 
Assumed 
1 year 
Standard reference weight Tor children less than 6 years ol d. 
70 years , conventional human life span 
Upper bound skin surface area for children . 
Assumes 2 weeks. 
Upper bound showering duration. (15 min) 
Assumed 
5 years 
Average skin -surface area for children . 
Assumes 1 week. 
Average showering duration (10 min). 
Assumed 
1 year 
Standard refer encew eight for children less than s years old.·-
Upper bound water contact period . 
70 years, conventional human life span 
Feet and legs exposed; 25% of up per bound body skin area ofa1 2-15 ye ar old 
Assumes contact occurs every second day. 
Assumed 
5 y~ ars __ _____ _ ___ ____ __ 
Feet and legs exposed; 25% of average body skin area of a 12-15 year old 
Assumes contact occurs every second day. 
Assumed 
1 year 
Stancfard refere nce weight for children -less than 6 years old . 

70 years , conventional human life span 
Hands, legs, arms~ neck, and head exposed, 25°/o of upper body. 
Upper bound soil to skin adherence factor 
Assumes contact occurs every second day. 
Assumed 
5 years 
·Feet and legs exposed; 25%of body skin area of a 12-15 year old 
Average soil to skin adherence factor 
Assumes contact occurs every second day. 
Assumed 

_ 1 year ____________ _ 

11/08/99 

SOURCE 

USEPA, 1991 ,1993 
USEPA, 1989 
US EPA, 1997 
BPJ 
BPJ 
USEPA, 1989 
US EPA, 1997 
BPJ 
BPJ 
USEPA, 1989 
USEPA. 1991,199 3 
USEPA, 1989 
USEPA, 1992 
BPJ 
USEPA, 1992 
BPJ 
USEPA, 1989 
USEPA, 1992 
BPJ 
USEPA, 1992 
BPJ 
USEPA, 1989 
USEPA, 1991 ,1993 
USEPA, 1992 
USEPA, 1989 
USE-PA, 1991 
BPJ 
BPJ 
USEPA, 1989 
LJSEPA, 1 992 
BPJ 
BPJ 
USEPA, 1989 
USEPA, 199f_1993 
USEPA, 1992 
USEPA, 1989 
USE PA, 1992 
USEPA, 1992 
BPJ 
BPJ 
USEPA, 1989 
USEPA, 1992 
USEPA, 1992 
BPJ 
BPJ 

_ ,l,!SE~A. 19~ 
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RECEPTOR EXPOSURE ROUTE 

!
FUT URE RECREATIONAL 
VISITOR (CHI LD) 

I 
I 

Notes: 
RME = Resonable Maximum Exposure 
CT = Central Tendency 
Car = Carcinogenic 
Ne = Non-carcinogenic 

h:leng\seneca\s4rilrisk\EXPFAC1 .WK4 

Ingestion -
Sedi ment 

RM E/CT PARAMETER 

Body Weight 
RME & CT !Fraction Ingested 

Averaging Time - Car 
Ingestion Rate 

RME !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Ingestion Rate 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 

Source References: 
BPJ: Best Professional Judgement. 

Table 6-5 

EX POSURE FACTOR ASSUMPTIONS 

SEAD 4-Rcmcdial ln,·cstigat ion 
Seneca ,·._ rmy Depot Activity 

VALUE UN ITS 

15 kg 
1 (unilless) 

25550 days 
200 mg/day 

7 days/yr 
5 years 

1825 days 
100 mg/day 

4 days/yr 
1 year 

365 days 

BASIS 

Standard reference weight for children less than 6 years old . 
100% ingestion, conservative assumption 
70 years, conventional human life span 
Maximum IR for a child 
Assumes contact occurs every second day 
Assumed 
5 years 
Average IR-for a child 
Assumes contact occurs every second day 
Assumed 
1 year 

· USEPA, 1988: Superfund Exposure Assessment Manual 
· USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USE PA, 1991 : Supplemental Guidance, Standard Defa~I! Exposure Factors 
· USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 
· US EPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· USEPA, 1997: Exposure Factors Handbook, Update to 1990 handbook 

11 /08/99 

SOURCE 

USEPA, 1991 ,1993 
BPJ 
USEPA, 1989 
USEPA, 1993 
BPJ 
BPJ 
USEPA, 1989 
USEPA, 1993 
BPJ 
BPJ 
USEPA, 1989 
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RECEPTOR 

FUTU RE PARK 
WORKER 

EXPOSURE ROUTE 

Inh alation of Dust in 
Ambient Air 

(Air EPC Calculated 
from Surface Soi l Only) 

I;halation of Du~ti n 
Indoor Air 

(Air EPC Calculated 
from Building Debris) 

Ingestion of 
Indoor Dust/Dirt 

Dermal Contact ~ 
Indoor Dust/Dirt 

h:\eng\seneca\s4rilrisk\EXPFAC1 .WK4 

RME/CT PARAMETER 

Inhalation Rate 
RME & CT !Body Weight 

RME 

CT 

Averaging Time - Car 
Exposu-re Frequency 
Exposure Duration 
Averaging Time - Ne 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Inhalation Rate 

RME & CT !Body Weight 

RME 

CT 

Averaging Time - Car 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Exposure Frequency 
Exposure Duration 
Aver~g~_I!_rrie -J:,lc 
Body Weight 

RME & CT !Fraction Ingested 

RME 

CT 

Averaging Time - Car 
Ingestion Rate . -
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Ingestion Rate - -
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight -

RME & CT !Absorption Factor 
Averaging Time - Car 

RME 

CT 

Skin ·c ontact Surface Area 
Soil to Skin Adherence Facto 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Soil to Skin Adherence Facto 
Exposure Frequency 
Exposure Duration 
Averag~ g_ Time - Ne,_ 

11 /09/99 

Table 6-5 

EXPOSU RE FACTOR ASSUM PTIONS 

SEAD 4-Remedial Investigation 
Seneca Army Depot Activity 

VALUEJ UN ITS 

·-· 255~i 1~~3::ay .. 

17C days/yr 
25 years 

9125 days 
153 days/yr 

7 years 
255~ da~ 

8 m3/day 
70 kg 

25550 days 
175 days/yr 
25 years 

9125 days 
153 days/yr--

7 years 
_ 2555 d~ 

70 kg 
1 (unitless) 

25550 d~~ _ 
100 mg soil/day 
175 days/yr 
25 years 

9125 day_s __ _ 
50 mg soil/day 

153 days/yr 
7 years 

2555 days 
70 kg 

Compound pecific 
25550 days 

s8oo cm2 
1 mg/cm2 

175 days/yr 
25 years 

9! 25 days 
5000 cm2 

0.2 mg/cm2 
153 days/yr 

7 years 
~,555 day~ 

BASIS SOURCE 

-·· •Average inhalation rate for light activity is ·1 m3/hr, 8 hr work day --------- USEPA, 1997 
Standard reference weight for adult males USEPA, 1991 
z.~y~ar~ conventional human life s~ __ __ __ _ US~A. 1~~ 
Works on-site 5 days/wk, 8 months/yr (35 weeks). BPJ 
Upper bound time for employment at a job USEPA, 1991 , 1993 
_?5_y~ars ~-~~--- _ ____ _ __ USEPA, 1989 
Adjusted for 8 months per year USE PA, 1993 
Mean time for employment at a job USEPA, 1997 

7 years -----~------ USEPA, 1989 
Average inhalation rate for light activity is 1 m3/hr, 8 hr work day USEPA, 1997 
Standard reference weight for adult males USEPA, 1991 
70 years, conventional human life spari_ __ __ _ _ ___ _ _ _ USE£'A_,__ 1~9 
Works on-site 5 days/wk, 8 months/yr (35 weeks). BPJ 
Upper bound time for employment at a job US EPA, 1991 , 1993 
25 years _______ __ ____ USEPA, 1989 
Adjusted for 8 months per year USEPA, 1993 
Mean time for employment at a job USEPA, 1997 
7 years __ _ _ ________ USEPA, 1989 
Standard reference weight for adult males USE PA, 1991 
100% ingestion, conservative assumption BPJ 
7..Q_}.'ears, conventional human life span _ _____ ____ US EPA, 1989 
Upper bound worker exposure to dirt and dust USEPA, 1993 
Works on-site 5 days/wk, 8 months/yr (35 weeks) BPJ 
Upper bound time for employment at a job 
25 years 
Average worker exposure to dirt and dust 
Adjusted for 8 months per year 
Mean time for employment at a job 
7 years 
Standard reference weight for adult males 

USEPA, 1991 , 1993 
USEPA, 1989 
USEPA, 1993 
USEPA, 1993 
USEPA, 1997 
USEPA, 1989 
USEPA, 1991 
USEPA, 1992 

70 years, conventional human life span USEPA, 1989 
·\lands, legs, arms, neck and head exposed, 25% of upper bound body skin area of adu USEPA, 1992 
Upper bound soil to skin adherence factor USEPA, 1992 
Works on-site 5 days/wk, 8 months/yr (35 weeks) BPJ 
Upper bound time for employment at a job US EPA, 1991 , 1993 
~5 years USEPA, 1989 
Hands, legs, arms, neck and head exposed, 25% of average body skin area of adult USEPA, 1992 
Average soil to skin adherence factor USEPA, 1992 
Adjusted for 8 months per year USEPA, 1993 
Mean time for employment at a job USE PA, 1997 
7 years__ __ ________ __ __ _____________ ld§EPA, 1989 
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RECEPTOR 

Future Park 
Wo rker 

EXPOSURE ROUTE 

Ingestion of Soil 

(Soil EPC Calculated 
from Surface Soil Only) 

Dermal Contact - Soil 

(Soil EPC Calculated 
from Surface Soil Only) 

Ingestion of 
Groundwater 

h:\englseneca\s4rilrisk\EXPFAC 1. WK4 

RM E/CT PARAMETER 

Body Weight 
RME & CT !Fraction Ingested 

Averaging Time - Car 
Ingestion Rate 

RME !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
I ngestion Rate 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT !Absorption Factor 
Averaging Time - Car 

RME 

Skin Contact Surface Area 
Soil to Skin Adherence Facto 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Soil to Skin Adherence Facto 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT I ingestion Rate 
Averaging Time - Car 
Exposure Frequency 

RME !Exposure Duration 
Averaging Time - Ne 
Exposure Frequency 

CT !Exposure Duration 
Averaging Time - Ne 

11 /09/99 

Table 6-5 

EXPOSURE FACTOR ASSUMPTIONS 

SEAD 4-Remedial Investigation 
Seneca Army Depot Activity 

VALUE UNITS 

70 kg 
1 (unitless) 

25550 days 
1 oo mg soil/day 
175 days/yr 
25 years 

9125 days 
50 mg s oil/day 

153 days/yr 
7 years 

2555 ~:iys 
70 kg 

Compound pecific 
25550 days 

5800 cm2 
1 mg/cm2 

175 days/yr 
25 years 

9125 days 
5000 cm2 

0.2 mg/cm2 
153 days/yr 

7 years 
2,555 days 

70 kg 
1 liters/day 

25550 days 
175 days/yr 
25 years 

9125 days 
153 oays/yr 

7 years 
?555 da~ 

BASIS 

Standard reference weight for adult males 
100% ingestion, conservative assumption 
70 yeilrs, cor:i_yention<!I human_ lifE:_~~ 
Upper bound worker exposure to dirt and dust 
Works on-site 5 days/wk, 8 months/yr (35 weeks) 
Upper bound time for employment at a job 
25 years 
Average worker exposure to dirt and dust 
Adjusted for 8 months per year 
Mean time for employment at a job 
7 years 
Standard reference weight for adult males 

- ··•··•-----•·-·· ---··-···----·-· 

SOURCE 

USEPA, 1991 
BPJ 
USEPA, 1989 
USEPA, 1993 
BPJ 
USEPA, 1991 , 1993 
USEPA, 1989 

----'DsEPA. 1§93 

USEPA, 1993 
USEPA, 1997 
USEPA, 1989 
USEPA, 199 1 
USEPA, 1992 

70 years, conventional human life s~ - ____ _ _ _ _______ USEPA, 1989 
Hands, legs, arms, neck and head exposed, 25% of upper bound body skin area of adu USEPA, 1992 
Upper bound soil to skin adherence factor USEPA, 1992 
Works on-site 5 days/wk, 8 months/yr (35 weeks) BPJ 
Upper bound time for employment at a job USEPA, 1991 , 1993 
25 years -,-,--,---- _ -c--c---,-c- USEPA, 1989 
Hands.legs, arms:neck-a-nd head exposed, 253/o ofaverage body skin area of adult USEPA, 1992 
Average soil to skin adherence factor USEPA, 1992 
Adjusted for 8 months per year USEPA, 1993 
Mean time for employment at a job USEPA, 1997 
7 years USEPA, 1989 
Standard referen·ce weight for adult males - - - - . USEPA, 1991 
Standard occupational ingestion rate. USEPA, 1991 
70 ~ rs, conv!:ntional human life span __ _____ _ __ USEPA, 19~~ 
Works on-site 5 days/wk, 8 months/yr (35 weeks) BPJ 
Upper bound time for employment at a job USE PA, 1991 , 1993 
25 years USEPA, 1989 
Adjusted forBmonths per year --- - --- -· - - ·-· - US EPA, 1993 
Mean time for employment at a job US EPA, 1997 
7 years _ _ _ __ _ . US~A, 1989 
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RECE PTOR 

FUT UR E PARK 
WORK ER 

Notes: 

EXPOSUR E ROUTE 

Dermal Contact -
Surface Water 

Dermal Contact -
Sediment 

RME = Resonable Maximum Exposure 
CT= Central Tendency 
Car= Carcinogen ic 
Ne = Non-carcinogenic 

h:\englsenecals4ri\risk\EXPFAC 1. WK4 

RM E/CT PARAMETER 

Body Weight 
RME & CT !Absorption Factor 

Averaging Time - Car 
Skin Contac!Surface Area 

RME !Exposure Frequency 
Exposure Time 
Exposure Duration 
Averaging Time - Ne 
Sk in Contact Surface Area 

CT !Exposure Frequency 
Exposure Time 
Exposure Duration 
Averaging Time - Ne 
Bo dy Weight - - -

RME & CT !Absorption Factor 

RME 

CT 

Averaging Time - Car 
Skin Contact Surface Area 
Soil to Skin Adherence Facto 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Soil to Skin Adherence Facto 
Exposure Frequency 
Exposure Duration 
~ veragi_ng Ti~e - Ne 

Source References: 
BPJ: Best Professional Judgement. 

Ta ble 6-5 

EXPOSII RE FACTOR ASSUMPTIONS 

S EAD 4-Remedial Investigation 
Seneca Army Depot Activity 

VA LUE UN ITS 

70 kg 
Compo 111d Specific 
25550 days 
2490 cm2 

18 days/yr 
1 hour/day 

25 years 
9125 days 
1980 cmi 

8 days/yr 
1 hr/day 
7 years 

365 days 
70 kg 

Compound pecific 
25550 days 
2490 cm2 

1 rng/cm2 
18 days/yr 
25 years 

9125 days 
1980 cm2 

0.2 mg/cm2 
8 days/yr 
7 years 

365 days 

BASIS 

.. •--- ·•-·---- . ---·--------- ---- ----- --- -
Standard reference weight for adult males 

70 years, conventional human life span 
Adult maiehands and forearms - upperb ound. 
Assumes activity occurs 10% of work days. 
Contact time during occasional site maintenance work. 
Upper bond time for employment at a job. 
25 years 
Adult male hands and forearms - average. 
Assumes activity occurs 5% of work days. 
Contact time during occasional site maintenance work. 
Mean time for employment at a job. 
1 year 
Standard reference weight for adult males 

70 years , conventional human life sp~a~n'-c----,
Adult male hands and forearms - upper bound. 
Upper bound soil to skin adherence factor 
Assumes activity occurs 10% of work days. 
Upper bond time for employment at a job. 
25 years 
Adult male hands and forearms - average. 
Average soil to skin adherence factor 
Assumes activity occurs 5% of work days. 
Mean time for employment at a job. 
1 y~ar 

· USEPA, 1988: Superfund Exposure Assessment Manual 
· USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USEPA. 1991 : Supplemental Guidance, Standard Default Exposure Factors 
· USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 
· USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· U~ EPA. 1997: Exposure Factors Handbook, Update to 1990 handbook 

11 /09/99 

SO URCE 

USEPA, 1991 
USEPA. 1992 
USEPA. 1989 
USEPA. 1992 
BPJ 
BPJ 
USEPA, 1991 , 1993 
USEPA, 1989 
LJ SEPA: 1992 
BPJ 
BPJ 
BPJ 
USEPA, 1989 
USEPA, 1991 
USEPA. 1992 
USEPA, 1989 
USEPA: 1992 
USEPA, 1992 
BPJ 
USEPA, 1991 ,1993 
USEPA, 1989 
LJSEPA, 1992 
USEPA, 1992 
BPJ 
BPJ 
!lSE£'A_,J ~ 9 _ 
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RECEPTOR 

RESIDENT (ADULT) 

EXPOSURE ROUTE 

Inhalation of Dust in 
Ambient Air 

(A ir EPC Calculated 
from Surface Soil Only) 

Ingestion of Soil 

(Soil EPC Calculated 
from Surface Soil Only) 

Dermal Contact - Soil 

(Soil EPC Calculated 
from Surface Soil Only) 

Tnhat'; tion of 
Groundwater 

RM E/CT PARAMETER 

·· ··· ··· ·- ·····I1nhalation Rate 

RME & CT Body Weight 

RME 

CT 

Averaging Time - Car 
Exposure Freq uency 
Exposure Duration 
Averaging Time - Ne 
Exposur e Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight --

RME & CT !Fraction Ingested 

RM E 

CT 

Averaging Time - Car 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Aver-!9.i!!_g Time - Ne 
Body Weight 

RME & CT !Absorption Factor 
Averaging Time - Car 

--- Skin Contact Surface Area 
Soil to Skin Adherence Factor 

RME Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Soil to Skin Adherence Factor 

CT I Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Inhalation Rate 

RME & CT I Body Weight 
Event Frequency 
~ eragl!J.g Time - Car 
Exposure Frequency 

RME I Event Duration 

CT 

Exposure Duration 
Ave~ Time - Ne 
Exposure Frequency 
Event Duration 
Exposure Duration 

-----~----~A_v_e_ra_ging Time - Ne 

h:\englsenecals4rilrisk\EXPFAC1 .WK4 

Table x 

EXPOSURE FACTOR ASSUMPTIONS 

SEAD 4-Remedial Investiga tion 
Seneca Army Depot Activity 

VALUE UNITS 

20 m3/day 
70 kg 

25550 days 
350 days/yr 

24 years 
8760 days 
-234 c1aystyr 

7 year 
2555 days 

70 kg 
1 (unitless) 

25550 ~~ _ 
100 mg soil/day 
350 days/yr 

24 years 
8760 days 

- 50 mg soil/day 
234 days/yr 

7 year 
2555 days 

70 kg _ 
Compound pecific 

BASIS 

"Assumed inhalation rate for adult receptors. · 
Standard reference wieght for adult males. 
1:9_1-.ear~ conv_entional human liftc ~~Q. __ _ 
Standard upper bound residential default 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult . 
24 years 
Standard residential CT (average) default. 
Average length of residence in same home: 9 years (7 adult. 2 child assumed) 
7 years 
Standard reference wieght for adult males. 
100% ingestion, conservative assumption 
70 years, conventional human lif_e_s~p_a_n-,---.,..-,------,-----,--,--~-...,.-~ 
Upper bound residential adult exposure to indoor and outdoor dirt and dust. 
Standard upper bound residential default 
Upper bound time in 1 residence: 6 years as a child, 24 years as an adult . 
24 years 
Average residential adult exposure to indoor and outdoor dirt and dust. 
Standard residential CT (average) default. 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
7 years 
Standard reference wieght for adult males. 

~55_Q_ da~ _ 70 ears, conventional human life span 
5800 cm2 Upper bound adult skin surface exposed to soils. 

1 mg/cm2 Upper bound soil to skin adherence factor 
350 days/yr Standard upper bound residential default 

24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

_J8,Q_~~~---b2.,..4~ e-,ar-,s_...,........,.-~-,-----=--------,-.,.-~---------
5000 cm2 Upper bound adult skin surface exposed to soil. 

0.2 mg/cm2 Average soil to skin adherence factor 
234 days/yr Standard residential CT (average) default . 

7 year Average length of residence in same home: 9 years (7 adult, 2 child assumed) 

2555 ~ __ 7 ~ec.,a_,rs~-,.....-,,-----,-,--,,----,---.,,---
0.5 m3/hr Inhalation rate for sedentary adults 
70 kg Standard reference wieght for adult males. 

1 shower/day Typical showering frequency for 90% of American population 
~5550 ~ - __ 70 ears, conventional human life s an 

350 days/yr Standard upper bound residential default 
15 min/day Upper bound shower duration 
24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult . 

8760 da s 24 ears 
234 days/yr -- -+.Scct~an~d.,..a~rd-,-re_s.,..id,--e-ntc-ia-,-l """C"'T,..,(-,av_e_r-ag_e_,)-d,--e7fa-u""'1t-. -----------

10 min/day Average shower duration 
7 years Average length of residence in same home: 9 years (7 adult, 2 child assumed) 

~ __ 2_5_5_5~d~..£_ 7 ears 

11 /09/99 

SOURCE 

USEPA, 1991 , 1993 
USEPA, 1991 
USEPA, 1989 
USEPA, 1993-
USEPA, 1991 ,1993 
USEPA, 1989 
USEPA, 1993 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991 
BPJ 
USEPA, 1989 
USEPA, 1991 
USEPA, 1993 
USEPA, 1991,1993 
USEPA, 1989 
USEPA, 1993 
USEPA, 1993 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991 

USEPA, 1989 -
USEPA, 1992 
USEPA, 1992 
USEPA, 1993 
USEPA. 1991,1993 
USEPA, 1989 --~-
USEPA. 1992 
USEPA, 1992 
USEPA, 1993 
USEPA, 1993, 1997 
USEPA, 1989 - -
USEPA. 1997. 
USEPA, 1991 
USEPA, 1992 
USEPA, 1989 
USEPA, 1993 
USEPA, 1992, 1997 
USEPA, 1991,1993 
USEPA, 1989 - - USEPA, 1993 
USEPA, 1992, 1997 
USEPA, 1993, 1997 
USEPA, 1989 
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RECEPTOR Ex°POfURE ROUTE 

. •-· ..... -~···. 
RESIDENT (AOUL T) 

h:leng\seneca\s4rilrisk\EXPFAC1 .WK4 

Ingestion of 
Groundwater 

Dermal Contact -
Groundwater 

Dermal Contact -
Surface Water 

Dermal Con tact -
Sedimen t 

RME/CT 

RME& 
CT 

RM E 

CT 

RME& 
CT 

RM E 

CT 

RME& CT 

PARAMETER 

Body Weight 
Averaging Time - Car 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Ingestion Rate · 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight 
Averaging Time - Car 
Skin Contact Surface Area 
Exposure Frequency 
Exposure Time 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Exposure Frequency 
Exposure Time 
Exposure Duration 
Averaging Time - Ne 
Body Weight - -

Exposure Time 
Averaging Time - Car 
Skin Contact Surface Area 

RM E !Exposure Frequency 
Exposure Duration 
Averagina Time - Ne 
'Skin Contact Surface Area 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT !Absorption Factor 
Averaging Time - Car 

RM E 

Skin Contact Surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin. Contact-Surface Area 
Soil to Skin Adherence Factor 

CT Exposure Frequency 
Exposure Duration 

__ __ - ~ ag~ g Time - Ne 

Tab le x 

EXPOSURE FACTOR ASSUMPTIONS 

SEAO 4-Rcmcdial Investigation 
Seneca Army Depot Activity 

VALUE . UN ITS 

70 kg 
25550 days 

2 liter/day 
350 days/yr 

24 years 
8760 days 

1.4 filer/day 
234 days/yr 

7 years 
2555 days 
· 70 kg -

25550 days 
23,000 cm2 

350 days/yr 
0.25 hours/day 

24 years 
8760 days 

20,000 cm2 
234 days/yr 

0.17 hours/day 
7 years 

2555 days 
70 kg 

nAsis· 

Standard reference wieght for adult males. 
70 years, conventional human life span 
9oth percentile for adult residents. -
Standard upper bound residential default 
Upper bound time in 1 residence : 6 years as a child, 24 years as an adult. 
24 years 
'Average -in_g_e_s-ti-on- ra_t_e for adults - ·- ·- - -

Standard residential CT (average) default. 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
7 years 
Standard reference wieght for adult males. 
70 years , conv_entio!1al human l~~il'l... __ 
Upper bound total skin surface area for adults . 
Standard upper bound residential default 
Upper bound of time spent in shower (1 5 minutes). 
Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
24 years 
Average total skin surface area for adults. 
Standard residential CT (average) default. 
Average showering duration (10 min). 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
7years __ _ 
Standard reference wieght for adult males. 
Upper bound water contact period. 

11/09/99 

SOURCE 

USEPA, 1991 
USEPA, 1989 
USEPA. 1989. 
USEPA, 1993 
USEPA, 1991 ,1993 
USEPA, 1989 
V SEPA, 1993 -
USEPA, 1993 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991 
USEPA, 1989 
USEPA, 1992 
USEPA, 1993 
USEPA, 1992 
USEPA, 1991 ,1993 

__ _ 
1
USEPA, 1989 
USEPA, 1992 
USEPA, 1993 
USEPA, 1992 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991 

1 hour/day 
25550 days 

8680 cm2 
?Q years , conventl~I human life span ____ _ 

USEPA, 1992 
USEPA, 1989 
USEPA, 1997 

45 days/yr 
24 years 

_fl.I?O ~ 
6360 cm2 

15 days/yr 
7 years 

2555 days 
70 kg _ 

Compound pecific 
25550 days 

8680 cm2 -
1 mg/cm2 

45 days/yr 
24 years 

8760 days 
6 360 cm2 -

0.2 mg/cm2 
15 days/yr 
7 years 

2555 days 

Upper bound adult skin surface area of legs, feet, arms and hands 
Assumes contact occurs every second day during summer months 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
24 years 
Average adult skin surface area of legs, feet, arms and hands 
1 day/wk, 15 wk/yr during summer months. 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
LYears _____ _ ____ _ 
Standard reference wieght for adult males. 

70 years, conventional human lif~~pa_n_ 
Adult male hands and forearms. 
Upper bound soil to skin adherence factor 
Assumes contact occurs every second day during summer months 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult . 
24 years 
Average adult skin surface area of legs, feet, arms and hands 
Average soil to skin adherence factor 
1 day/wk, 15 wk/yr during summer months. 
Average length of residence i(l same home: 9 years (7 adult, 2 child assumed) 
L y_ears 

BPJ 
USEPA, 1991 ,1993 
USEPA, 1989 
USEPA , 1997 
BPJ 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA~ 1991 
USEPA, 1992 
USEPA, 1989 
USEPA. 1992 
USEPA, 1992 
BPJ 
USEPA, 1991 ,1993 
USEPA, 1989 
USEPA, 1997 
USEPA, 1992 
BPJ 
USEPA, 1993, 1997 

- ~ p~ 1989 _ 
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RECEPT OR f XPO!fU R E ROUT E 

RESIDENT (ADULT) 

Notes: 
RME = Resonable Maximum Exposure 
CT= Central Tendency 
Car = Carcinogenic 
Ne = Non-carcinogenic 

h:lenglsenecals4rilrisk\EXPFAC 1. WK4 

Ingestion ~ 
Sediment 

RME/CT PARAM ETER 

Body Weight 
RM E & CT I Fraction Ingested 

Averaging Time - Car 
Ingestion Rate 

RME !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Inges tion Rate 

CT !Exposure Frequency 
Exposure Duration 
Averag ing Time - Ne 

Source References: 
BPJ: Best Professional Judgement. 

Table x 

EXPOSU RE FACTO R ASSU MPTIONS 

SEA D 4-Remed ia l Investiga tion 
Seneca Army Depot Activity 

VALUE UN ITS 

70 kg 
1 (unitless) 

25550 days 
100 mg/day 
45 days/yr 
24 years 

8760 days 
50 mg/day 
15 days/yr 
7 years 

2555 days 

BASIS 

Standard reference wieght for adult males. 
100% ingestion, conservative assumption 
70 years , conventional human life span 
Upper bound residential adult expo sure to indoor andoufd-oor dirt and d ust. 
Assumes contact occurs every second day during summer months 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
24 years 
Average residential adult ex posure to indoor and outdoor dirt and dust. 
1 day/wk, 15 wk/yr during summer months. 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
7 years 

· USEPA, 1988: Superfund Exposure Assessment Manual 
· USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USEPA, 1991 : Supplemental Guidance, Standard Default Exposure Factors 
· USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 
· USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· US~ A. 1997: Expos_ur~ act~~ Handbook, Draft update to 1990 hand_book 

11/09/99 

SOURCE 

USEPA, 1991 
BPJ 
USEPA, 1989 
USEPA, 1991 
BPJ 
USEPA, 1991 ,1 993 
USEPA, 1989 
USEPA, 1993 
BPJ 
USEPA, 1993, 1997 
USEPA, 1989 
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RECEPTOR 

RESIDENT (CH ILD) 

EXPOSURE ROUTE RM E/CT PARAMETER 

lnhalalion of Dusi in · · Inhalation Rate 
Ambienl Air RME & CT Body Weight 

(A ir EPC Calculaied Averaging Time - Car 
from Surface Soil Only) Exposure Frequency 

lngesti~n of Soil 

(Soil EPC Calculalcd 
from Surface Soil Only) 

Dermal Contacl - Soil 

(Soil EPC CalculaIcd 
from Surface Soil On ly) 

Inh alation of 
Grou ndwater 

RME Exposure Duration 
Averaging Time - Ne 
Exposure Frequency 

CT !Exposure Duration 
Averaging Time - Ne 
Body Weight 

RME & CT !Fraction Ingested 
Averaging Time - Car 
ingestion Rate 

RME !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Ingestion Rate --

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 

- ·1sody Weight -
RME & CT Absorption Factor 

RME 

Averaging Time - Car 
Skin Contact Surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
SkiriContact Surface Area 
Soil to Skin Adherence Factor 

CT !Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Inhalation Rate 

RME & CT !Body Weight 
Event Frequency 
Averaging Time - Car 
Exposure Frequency 

RME JEvent Duration 
Exposure Duration 
Averaging Time - Ne 

CT 
Exposure Frequency 
Event Duration 
Exposure Duration 
Averag~g Time - Ne ___ _ 

h:\eng\seneca\s4rilrisk\EXPFAC 1. WK4 

Table 6-5 

EXPOSURE FACTOR ASSUMPTIONS 

SEAD 4-Remedial lnl'esligation 
Seneca Army Depot Actil'ity 

VALUE UNITS 

· · · · a :r rri3icia;,; 
15 kg 

25550 days 
350 days/yr 

6 years 
2190 days 

234 days/yr 
2 years 

730 days 
15kg 

1 (unttless) 
25550 days 

200 mg soil/day 
350 days/yr 

6 years 
2190 da~ _ 

100 mg soil/day 
234 days/yr 

2 years 
730 days 
15kg 

Compound pecific 

BASIS -

Average inhalation rate for a child 1-12 years old. 
Standard reference weight for children less than 6 years old . 
70 years, conventional human life span 
Standard upper bound residentialdefault 
Upper bound time in 1 residence : 6 years as a child , 24 years as an adult. 
6 years. 
Standa-rd residen-tial CT (average) default. --· -· ·-
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 

__ ,~ ears ____________________ _ 
Standard reference weight for children less than 6 years old . 
100% ingestion, conservative assumption 
70 years , conventional human life span 
Maximum IR for a child 
Standard upper bound residential default 
Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 

-,~years -- --· --
Average IR for a child 
Standard residential CT (average) default. 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
2 years ________ _____ __ ___ _ __ 

Standard reference weight for children less than 6 years old . 

25~0 ~s _ 7Q_y~rs, conventional human life span ______ _ 
2300 cm2 Upper bound skin surface exposed to soil for child age 5-6. 

1 mg/cm2 Upper bound soil to skin adherence factor 
350 days/yr Standard upper bound residential default 

6 years Upper bound t ime in 1 residence: 6 years as a child , 24 years as an adult. 

219..Q d~ys ___ 6years'-·---~---~-= -~~-~ - ___ _ 
1980 cm2 Average skin surface exposed to soil for child age 5-6 . 

0.2 mg/cm2 Average soil to skin adherence factor 
234 days/yr Standard residential CT (average) default. 

2 years Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
730 ~ays 2 y~_r:s _______ ~~-- __ _ 
0.3 m3/hr Inhalation rate for sedentary children ages 3-10 
15 kg Standard reference weight for children less than 6 years old . 
1 shower/day Typical showering frequency for 90% of American population 

25550 ~~ ?Q.y_ears_,_ c~~ventional human life_ ~an 
350 days/yr Standard upper bound residential default 

15 min/day Upper bound shower duration 
6 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

2190 days 6 years 
234 days/yr - Standard residential CT (average) default. 

10 min/day Average shower duration 
2 years Average length of residence in same home: 9 years (7 adult , 2 child assumed) 

_ _ 730 ~ --- 2 ears 

11 /08/99 

SOURCE 

USEPA, ·1997 ·--

USEPA, 1991 ,1993 
USEPA, 1989 
USEPA, 1 993 -
USEPA, 1991, 1993. 
USEPA, 1989 
lJSEPA,1993 -- -

USEPA, 1993, 1997 
USEPA, 1989 

- 'iJsEPA, 1991 ,1 993 
BPJ 
USEPA, 1989 
USEPA, 1993 
USEPA, 1993 
USEPA, 1991 , 1993. 
USEPA, 1989 

1USEPA, 1993 -
USEPA, 1993 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991,1993 
USEPA, 1992 
USEPA, 1989 
USEPA, 1992 -
USEPA, 1992 
USEPA, 1993 
USEPA, 1991 , 1993. 
USEPA, 1989 
USEPA, 1992 
USEPA, 1992 
USEPA, 1993 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1997 -
USEPA, 1991 ,1993 
USEPA, 1992 
USEPA, 1989 
USEPA, 1993 
USEPA, 1992, 1997 
USEPA, 1991, 1993. 
USEPA, 1989 
USEPA, 1993 - -
USEPA, 1992, 1997 
USEPA, 1993, 1997 
USEPA, 1989 __ 
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RECEPTOR 

RES ID ENi(Cl~iL D) 

EXPOSURE ROUTE 

h:leng\seneca\s4ri\risk\EXPFAC1 .WK4 

Ingestion of 
Groundwater 

Dermal Co ntact -
Groundwater 

Dermal Contact -
Surface \Vater 

RM E/CT 

'ilriE& 
CT 

RME 

CT 

RME& 
CT 

RME 

PARAM ETER 

Body Weig hi . 
Averaging Time - Car 
ln-gestion Rate 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
ingestion Rate 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 

-•Body Weight 
Averaging Time - Car 
Skin Contact Surface Area 
Exposure Frequency 
Exposure Time 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Exposure Frequency 

CT !Exposure Time 
Exposure Duration 
Averaging Time - Ne 

- 18ody\/Veight 
RME & CT Exposure Time 

RM E 

CT 

Averaging Time - Car 
Skin ContactSurfaceArea 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Sk inContact Surface Area 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 

Table 6-5 

EXPOSURE FACTOR ASSUMPTIONS 

SEA D 4-Rcmedial Investigation 
Seneca Army Depot Activity 

VALUE UN ITS 

is· kg· 

25550 days 
1 liter/clay 

350 days/yr 
6 years 

2190 days 
0.74 liters/day 
234 days/yr 

2 years 
730 days 

15 kg 
25550 days 
9180 cm2 

350 days/yr 
0.25 hours/day 

6 years 
2190 days 
7930 cm2 

234 days/yr 
0.17 hours/day 

2 years 
730 days 

15 kg 
1 hour/day 

25550 days 
2170 cm2 

45 days/yr 
6 years 

2190 days 
1590 cm2 

15 days/yr 
2 years 

730 days 

BASIS 

Standard reference weiiilii°for children less than 6 years old . 
70 years, conventional human life span 
Approximate 90th percentile value for children 1-11 years old . 
Standard upper bound residential default 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
6 years. 

- •Average TR for a chiicl 1-foyears old 
Standard residential CT (average) default. 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
2 years 
Standard reference weight for children less than 6 years old . 
70 years , conventional human life span 
Upper bound skin surface area for chITd°ren. -- --- - -
Standard upper bound residential default 
Upper bound showering duration. (15 min) 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
6 years . 
Average skin surface area for children . 
Standard residential CT (average) default. 
Average showering duration (10 min) . 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
2 years 
'Standard reference weight for children less than 6 years old . 
Upper bound water contact period . 
70 years , conventional human life span 
Upper bound child skin surface area of le_g_s __ ...,f-ee_t,.., _a_rm_ s_a_n..,d,.,h_a_n_d,...s-

Assumes contact occurs every second day during summer months 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
6 years . 
Average chiid skin surface area of legs, feet , arms and hands 
1 day/wk, 15 wk/yr during summer months. 
Average length of residence in same home: 9 years (7 adult , 2 child assumed) 
2 years 

11/08/99 

SOURCE 

USEPA, 1991,1993 
USEPA, 1989 
USEPA, 1997 
USEPA, 1993 
USEPA, 1991 , 1993. 
~ EPA, 198~ __ 
USEPA, 1997 
USEPA, 1993 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991 ,1993 
USEPA, 1989 
USEPA:-1992 
USEPA, 1993 
USEPA, 1992 
USEPA, 1991, 1993. 
USEPA, 1989 
USEPA, 1992 
USEPA, 1993 
USEPA, 1992 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991 ,1993 
USEPA, 1992 

1
USEPA, 1989 _ 
USEPA, 1997 
BPJ 
USEPA, 1991, 1993. 
USEPA, 1989 
USEPA,1997 
BPJ 
USEPA, 1993, 1997 
USEPA, 1989 
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RECEPTOR 

I RES ID ENT (C HI LD) 

Notes: 

EXPOSU RE ROUTE 

Dermal Contact -
Sediment 

Ingestion -
Sediment 

RME = Resonable Maximum Exposure 
CT = Central Tendency 
Car= Carcinogenic 
Ne = Non-carcinogenic 

h:leng\seneca\s4rilrisk\EXPFAC 1. WK4 

RM E/CT 

RM E& CT 

RME 

CT 

RM E&CT 

RME 

CT 

PARAM ET ER 

Body Weight 
Absorption Factor 
Averaging Time - Car 
Skin Contact Surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Skin Contact Surface Area 
Soil to Skin Adherence Factor 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Body Weight 
Fraction Ingested 
Averag ing Time - Car 
Ingestion Rate 
Exposure Frequency 
Exposure Duration 
Averaging Time - Ne 
Ingestion Rate -
Exposure Frequency 
Exposure Duration 
Averaging Tim_e - Ne 

Source References : 
BPJ: Best Professional Judgement. 

Ta ble 6-5 

EXPOSll RE FACTO R ASSUMPTIONS 

SEAD 4- Rcmcdial ln.-cst iga tion 
Seneca Army Depot Acti\'ity 

VALUE l/Nrrs· 

15 kg 
Compound pecific 

25550 days 
2170 cm2 

1 mg/cm2 
45 days/yr 

6 years 
2190 days 
1590 cm2 

0.2 mglcm2 
15 days/yr 

2 years 
730 days 

15 kg 
1 (unitless) 

25550 days 
200 mg/day 
45 days/yr 

6 years 
2190 days 

100 mg/day 
15 days/yr 
2 years 

730 days 

BASIS 

Standard reference weight for children less than 6 years old . 

70 years, conventional human life span 
Upper bound child skin surface area of legs, feet , arms and hands 
Upper bound soil to skin adherence factor 
Assumes contact occurs every second day during summer months 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
6 years. 
Averag·e child skin su rface area of legs, feet , arms and hands 
Average soil to skin adherence factor 
1 day/wk, 15 wk/yr during summer months. 
Average length of residence in same home: 9 years (7 adult, 2 child assumed) 
2 years 
Standard reference weight for children less than6 years ol d. 
100% ingestion, conservative assumption 
70 years, conventional human life span 
Maximum IR for a child - -
Assumes contact occurs every second day during summer months 
Upper bound time in 1 residence: 6 years as a child , 24 years as an adult . 
6 years. 
Average lR for a child 
1 day/wk, 15 wk/yr during summer months. 
Average length of residence in same home: 9 years (7 adult, 2 ch ild assumed) 
2 ye_ars ____ _ __ 

· USEPA, 1988: Superfund Exposure Assessment Manual 
• USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USEPA, 1991 : Supplemental Guidance, Standard Default Exposure Factors 
· USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 
• USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· U~EPA, 1997: Exposure Factors Handbook, Update to 1990 handbook 

11/08/99 

SOURCE 

USEPA, 1991 ,1993 
USEPA, 1992 
USEPA, 1989 
USEPA, 1997 
USEPA, 1992 
BPJ 
USEPA, 1991 , 1993. 
USEPA, 1989 
USEPA: 1997 
USEPA, 1992 
BPJ 
USEPA, 1993, 1997 
USEPA, 1989 
USEPA, 1991 ,1993 
BPJ 
USEPA, 1989 
USEPA, 1993 
BPJ 
USEPA, 1991 , 1993. 
USEPA, 1989 
USEPA, 1993 -
BPJ 
USEPA, 1993, 1997 
USEPA,_1989 
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Future Construction Worker. Future construction workers are assumed to spend one year 

working at SEAD-4, which is a typical duration for a significant construction project. These 

workers spend each working day at SEAD-4 (5 days/week for 50 weeks, RME; slightly less for 

the CT). During this time, this worker inhales the ambient air at SEAD-4 and may ingest or 

dermally contact the soi l there. Since the construction worker may be digging onsite, the soil 

ingestion or dermal contact with both surface and subsurface soils was assumed. All other 

exposure factors used in the exposure assessment were obtained from EPA guidance documents, 

as noted in Table 6-5. 

Future Park Workers. The park worker's work schedule differs from other workers discussed 

above. The park worker is assumed to work onsite for only 8 months (35 weeks; slightly less 

for the CT) per year from Spring through Autumn, when the conservation area would be used by 

recreational visitors. The workday (8 hours/day) and exposure duration (25 years for RME; 7 

years for CT) are the same as other workers . Two different park workers are considered : an 

indoor worker and an outdoor worker. The indoor worker works primarily in one of the existing 

buildings onsite. This worker inhales the indoor air, ingests groundwater, and ingests and 

dermally contacts surface dust within the building. The outdoor worker spends nearly a ll of 

his/her time outdoors. This worker inhales the ambient air, ingests groundwater, and ingests and 

dermally contacts surface soil. In addition, the outdoor park worker may occasionally dermally 

contact surface water and sediment in the conservation area. 

Future Recreational Visitor (Child). While both adults and children may visit the 

conservation area, potential risks would be expected to be higher for children, due to their higher 

soil ingestion rates and lower body weights . To be conservative, a child recreational visitor 

receptor is assessed. The recreational visitor is assumed to reside at the conservation area, such 

as in an campground, for a consecutive two-week period (24 hours/day, 14 days/year for RME) 

each year for 5 years (RME). For the CT, the recreational visitor was assumed to reside in the 

area for 7 days/year for I year. During each visit, the chi ld inhales the ambient air, ingests 

groundwater, inhales and dermally contacts groundwater during showering, and ingests and 

dermally contacts surface soil. In addition, the child recreational visitor may occasionally 

dermally contact surface water and sediment, and ingest sediment in the conservation area. 

Future Resident. The resident is assumed to reside continuously at the site for 30 years 

(RME) or 9 years (CT). The resident is assumed to be a child for a portion of this duration: 6 

years (RME) and 2 years (CT). The resident inhales the ambient air, ingests groundwater, 
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SENECA SEAD-4 DRAFT FINAL R1 REPORT 

inhales and dermally contacts groundwater during showering, and ingests and dermally contacts 

surface soil. In addition, the resident may occasionally dermally contact surface water and 

sediment, and ingest sediment in the conservation area. 

6.3.5.3 Inhalation of Particulate Matter in Ambient Air 

This pathway consists of particulate matter (PM) being released from soils to the air and then 

being inhaled by current and future receptors . Ambient PM concentrations for a construction 

worker were estimated using an emission and dispersion model. PM concentrations for the site 

worker, future park worker and recreational visitor receptors were based on existing site air 

measurements shown in Table 6-6. 

Construction Worker 

During construction activities, construction workers may be exposed to chemicals in site soils via 

inhalation. Construction activities, such as excavation, have the potential to create dust, or 

suspended particulate matter (PM), originating from the soils being removed. This dust would 

contain the chemicals present in the soil. Construction workers in the construction area would 

breathe this PM in the ambient air. 

Air concentrations of site chemicals of concern were estimated for this exposure pathway using 

excavation models recommended in the USEPA's "Models for Estimating Air Emission Rates from 

Superfund Remedial Actions" (EPA 451 /R-93-001) . 

Particulate emissions from soil excavation and loading into trucks are estimated with the following 

equation: 

E = k (0.0016)(M)[U/2 .2] 1.3 

[X/2] 1.4 

where: 

E = emissions (g) 

k = particle size multiplier (unitless) 

0.0016 = empirical constant (g/kg) 

June 2000 P:\PI T\Projects\S EN ECA \S4 Rl\ TEXT\Dr. Fi nal\S ECT 6c. DOC 
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TABLE 6-6 
SUSPENDED PARTICULATE CONCENTRATIONS MEASURED AT SEDA 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

SITE #1 SITE #2 SITE #3 SITE #4 
PARTICULATE DATA PM 10 PM 10 PM 10 PM 10 

Peak Concentration (ug/m3) 37 on 37 on 37 on 37 on 
23 July 95 23 July 95 5 July 95 5 July 95 

Arithmetic Mean (ug/m3) 16.9 16.6 16.4 15.8 

Standard Deviation 21.4 21.1 23.0 23.0 

Geometric Mean (ug/m3) 15.1 14.8 14.8 14.2 

No. of 24-hr. Avgs. Above 150 ug/m3 0 0 0 0 

Number of Valid Samples 29 32 29 31 

Percent Data Recovery 90.6 100.0 90.6 96.9 

Cumulative Summary for April 1, 1995 through July 31, 1995 

H:\eng\senecals4ri\text\tables\PM 10. WK4 
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SENECA SEAD-4 

M = mass of soil handled (kg) 

U = mean wind speed (m/sec) 

2.2 = empirical constant (m/sec) 

X = percent moisture content (%) 

DRAFT FINAL RI REPORT 

The construction worker receptor is assumed to work at SEAD-4 for a one year period. To 

conservatively estimate potential particulate emissions from construction activities during this 

period, it was assumed that the area of SEAD-4 where metals and SVOCs were detected in the soils 

and sediments (an approximate 820,500 square foot area) is excavated to a depth of two meters 

over the course of one year. This results in the following mass of soil removed: 

Mass = Area x Depth x Soil Bulk Density 

76,225 square meters x 2 meters x 1.5 g/cm3 x 106 cm3/m3 

2.29 x 1011 grams 

2.29 x 108 kg 

Other parameter values for the mo::lel are as follows: 

k = 0.35 for PM 1 O (USEPA 1993) 

U = 4.4 m/sec, average wind speed for Syracuse, NY (USEPA 1985) 

X = I 0%, recommended default (USEPA 1993) 

With these values for M, k, U and X, the emission rate (E) from excavation activities is calculated 

to be 33,100 grams of PM 1 o over the course of a year. This emission rate would be representative 

if all soil excavated at the site were contaminated, and if local climatic factors did not suppress 

emission. For example, precipitation, snow cover and frozen soil in the winter will minimize 

emission. To account for these climatic/seasonal facotrs , it was assumed that emissions occur only 

half of the construction time. This results in a representative emission rate (E) of 16,600 

grams/year. This is equivalent to an average emission of 2.30 mg/sec, assuming emission occur 

only during work days: 250 days/yr, 8 hr/day. 
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Much greater short-term emissions are estimated for site grading with a bulldozer or tractor. This 

type of activity is assumed to occur for 30 work days (8-hour day) over the course of a year. The 

model equation for grading emissions is: 

E = 0.094(s)l .5 

xI.4 

where: 

E = emission rate (g/sec) 

0.094 = empirical constant (g/sec) 

s = percent silt content(%) 

X = percent moisture content(%) 

Assuming the EPA-recommended default values of 8% for s, and 10% for X, the emission rate (E) 

from grading is calculated as 0.085 g/sec. Averaged over the course of a year with 90 8-hour days 

of grading emissions, this is I 0.59 mg/sec of PM 1 o emissions, assuming all emissions occur during 

working hours. 

Total annual average emissions from excavation and grading are estimated as 2.30 mg/sec + I 0.59 

mg/sec = 12.89 mg/sec. 

Localized exposure concentrations for construction workers are estimated with a simple box model. 

The model treats a defined surface area as a uniform emission source over the time period of 

interest. The box, or mixing volume, is defined by this surface area and an assumed mixing height. 

The emitted PM Jo is assumed to mix uniformly throughout the box, with dilution from surface 

winds. 

The general model equation is: 

C= E 

(U)(W)(H) 

where: 

E = emission rate, mg/sec 
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U = wind speed, m/sec 

W = crosswind width of the area source, m 

H = mixing height, m 

E and U are the same as defined or calculated above. To determine W, the construction activity is 

assumed to be confined to approximately 100 square meters at any time. This area is assumed to be 

square, and W is the square root of 100 m2, or IO meters. H is assumed to be the height of the 

breathing zone, or 1.75 meters. 

With these values, the PM Io exposure concentration for a construction worker is calculated as 

0.167 mg/m3. All of this PM Io was assumed to be airborne soil released from SEAD-4 as 

represented by total soils (surface and subsurface). 

The concentration of particulate-associated chemicals in ambient air, then, is : 

CA = cs x PM Io x CF 

where: 

CA= chemical concentration in air (mg/m3) 

CS= chemical concentration in soil (mg/kg soil) 

PM Io = PM Io concentration ( ug/m 3) 

CF = conversion factor ( I o-9 kg/ug) 

These calculated CA values are the inhalation EPCs for the dust inhalation scenarios for most 

chemicals . Table G-1 (in Appendix G) shows the inhalation EPCs for the future construction 

workers. 

Site Worker, Future Park Worker, Future Recreational Visitor and Future Resident 

Receptors 

Ambient air normally contains particulate matter derived from various natural and anthropogenic 

sources, including soil erosion, fuel burning, automobiles, etc. The concentrations of airborne 

particulate matter were measured at SEDA over a four month period (April-July) in 1995 . A 

summary of the data collected in this air sampling program is shown in Table 6-6. Both Total 
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Suspended Particulate Matter (TSP) and particulate matter less than 1 Oum aerodynamic diameter 

(PM Io) were measured . TSP includes all particles which can remain suspended in air, while 

PM 1 o includes only smaller particles which can be inhaled (particles larger than 1 Oum diameter 

typically cannot enter the narrow airways in the lung). 

For this assessment, the highest 4-month average PM Jo concentration measured at any of the 

four monitoring stations was assumed to represent ambient air at SEAD-4. The entire particulate 

loading was assumed to be airborne soil released from SEAD-4 as represented by the surface soil 

EPCs for the site. 

The concentration of particulate-associated chemicals in ambient air, (CA) was calculated with 

the same equation [CA = CS x PM Io x CF] used for the construction worker, above. 

The ambient air exposure point concentrations used in the intake calculations are shown in Table 

G-1 (Appendix G). 

The equation for intake is as follows (EPA, 1989a): 

where: 

Intake (mg/kg/day)= CA x IR x EF x ED 

BWxAT 

CA= Chemical concentration in air (mg/m3) 

IR = Inhalation Rate (m3/day) 

EF = Exposure frequency (days/year) 

ED= Exposure duration (years) 

BW = Bodyweight (kg) 

AT= Averaging Time (days) 

The results of these calculations are shown 111 Tables G-2 and G-3 for RME and CT, 

respectively. 
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6.3.5.4 Inhalation of Indoor Air 

This pathway considers the inhalation of airborne particulate matter by future park workers inside 

the existing buildings at SEAD-4. 

In the absence of a specific dust-generating activity, indoor PM Io concentrations tend to be 

similar to outdoor PM Jo concentrations. Therefore, the same PM Io concentration used to 

estimate non-construction ambient air exposures was used to represent indoor air conditions. 

The entire particulate loading was assumed to be derived from the debris within the SEAD-4 

buildings, as represented by the indoor debris EPCs for the site. 

The concentration of particulate-associated chemicals in indoor air, (CA) was calculated with the 

same equation [CA = CS x PM Jo x CF] used for the construction worker, above. 

The indoor air exposure point concentrations used in the intake calculations are shown in Table 

G-4 (Appendix G). 

The same intake equation used for exposure to ambient air, above, was used to calculate intakes 

from indoor air exposure. The results of these calculations are shown in Tables G-5 and G-6. 

6.3.5.5 Incidental Ingestion of Soil (current and future land use) 

Due to the present limited access to the SEAD-4, the current ingestion of on-site soils is limited 

to an infrequent site worker. Future scenarios include the construction worker, outdoor park 

worker, recreational visitor and resident. 

The soil data collected from the Remedial Investigation were compiled and the EPCs were 

calculated for each compound. For the current site worker, future park worker, and recreational 

visitor exposures, only surface soil data collected from the Oto 0.5 foot interval were used in this 

analysis . For the construction worker exposure, all soil data were used as it is assumed that the 

construction worker will engage in intrusive activities . 
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The equation for intake is as follows (EPA 1989a): 

Where: 

cs 
IR 

CF 

FI 

EF 

ED 

BW 

AT 

= 
= 

= 

= 
= 
= 

Intake (mg/kg-day) = CS x IR x CF x FI x EF x ED 

BWxAT 

Chemical Concentration in Soil (mg/kg soil) 

Ingestion Rate (mg soil/day) 

Conversion Factor (1 Kg/106 mg) 

Fraction Ingested from Contaminated Source (unitless) 

Exposure Frequency (days/years) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged -- days) 

The results of these calculations are shown in Tables G-12 and G-13. 

6.3.5.6 Dermal Contact with Soils 

The same receptors considered to have the potential to ingest soil may also contact the same soils 

dermally. These receptors include the current site worker, future construction worker, future 

outdoor park worker, future recreational visitor and resident receptors. 

As with the soil ingestion scenarios, the chemical concentration of the soils were taken from the 

0 to 0.5 foot depth and used as the exposure point concentrations for the site worker, future park 

worker, and future recreational visitor exposures, while the chemical concentration of all soils 

was used as the exposure point concentration for the construction worker scenario. 

The equation for the absorbed dose from dermal exposure is as follows, based on guidance in 

USEPA 1992: 

Where : 

June 2000 

Absorbed Dose (mg/kg-day) = CS x CF x AF x ABS x SA x EF x ED 

BWxAT 
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cs 
CF 

AF 

ABS 

SA 

EF 

ED 

BW 

AT 

= 

= 
= 

= 

Chemical Concentration in Soil (mg/kg soil) 

Conversion Factor ( I o-6 kg/mg) 

Soil to Skin Adherence Factor (mg/cm2) 

Absorption Factor (unitless) 

Skin Surface Area Available for Contact (cm2) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

DRAFT FINAL RI REPORT 

Averaging Time (period over which exposure is averaged -- days) 

The product of the terms CS, AF, and ABS represents the absorbed dose per event as defined in 

the USEPA 1992 guidance. 

The exposure calculations are summarized in Tables G-14 and G-15. 

Dermal exposure involves several unique exposure factors discussed briefly here. Specifically, the 

dermal exposure calculation considers the amount of exposed skin, the amount of soil which 

adheres to the skin and the degree to which a chemical may be adsorbed through the skin. 

The surface area of exposed skin depends on the size of an individual (especially adult vs. child), 

clothing worn, and the specific parts of the body which may directly contact the medium of concern 

(typically soil , surface water, sediment or dust). USEPA recommendations were followed to select 

exposed skin surface areas for each scenario in this assessment. 

The following assumptions were made regarding skin surface areas for dermal exposure, 

according to USEPA 1992b: 

Current Site Worker, Future Park Worker, Future Construction Worker and Future 

Adult Resident (Soil) The hands, legs, arms, neck and head may be exposed . These comprise 

approximately 25% of the total body surface area. USEPA 1992b recommends surface area 

values of 5800 cm2 for the RME and 5000 cm2 for the CT as representative of these exposed 

body parts. 
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Future Recreational Visitor and Future Resident - Child (Soil) 25% of total body area was 

assumed for children age 5-6. This results in surface area exposure values of 2300 cm2 for the 

RME and 1980 cm2 for the CT. 

Future Recreational Visitor - Child (Groundwater) The entire body surface may be exposed 

during showering. EPA 1992 recommends a surface area value of 9,180 cm2 for the RME, and 

7130 cm2 for the CT, as representative of the entire body of a child. 

Park Worker (Surface Water and Sediment) The hands and forearms may be exposed. EPA 

1992 recommends a surface area value of 2490 cm2 for the RME and 1980 cm2 for the CT as 

representative of these parts of the adult body. 

Recreational Visitor - Child (Surface Water and Sediment) 25% of total body area was 

assumed for adolescents age 12-15 . This results in a surface area exposure value of 4625 cm2 for 

the RME and 3 725 cm2for the CT . 

The potential magnitude of exposure depends on the amount of soil which adheres to the exposed 

skin. Again, USEPA recommended soil-to-skin adherence factors were used in this assessment. 

Certain chemicals may be readily absorbed through the skin while others penetrate much more 

slowly or not at all. In the case of solid media (soil, sediment, and dust) some chemicals may be 

strongly bound to the matrix which reduces their ability to absorb through the skin. Chemical

specific absorption factors as provided by USEPA were used in this assessment. USEPA Region II 

recommends quantifying dermal exposure for cadmium, arsenic, PCBs, dioxins/furans and 

pentachorophenol (others are under development) only since credible values are not available for 

other chemicals of concern. Of these compounds, only PCBs were detected in any soil. For PCBs, 

an absorption factor (ABS) of 6 percent (0 .06) was used in the total soils scenario for the future 

construction worker, which is at the high end of the range recommended by EPA, 0.6 to 6 percent 

(EPA, 1992b). 

No other compounds were considered quantitatively for dermal exposure from soil in this risk 

assessment. 

The reader should note that in the guidance document Dermal Exposure Assessment: Principles 

and Applications (USEPA 1992b ), EPA cautions that "dermal exposure is the least well understood 
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of the major exposure routes. Very little chemical-specific data are available, especially for soils, 

and the predictive techniques have not been well validated." EPA further states that dermal 

exposure/risk estimates have considerable uncertainty, and in some cases may be overly 

conservative. 

6.3.5.7 Incidental Ingestion of Indoor Surface Dust 

Future park workers in the buildings may contact and ingest dust which has settled on surfaces in 

the building. Chemical data for this exposure route is represented by the solids collected inside the 

buildings and analyzed in the Remedial Investigation . The RME and CT EPCs for this exposure 

pathway were calculated for each compound from this data set. 

The same intake equation used for ingestion of soil was used to calculate intakes from ingestion of 

indoor dust. The chemical concentrations in indoor solids (mg/kg) were used in place of soil 

concentrations. The results of these calculations are shown in Tables G-8 and G-9. 

6.3.5.8 Incidental Dermal Contact with Indoor Surface Dust 

Future indoor park workers may dermally contact surface dust inside the buildings. The RME and 

CT EPCs for this exposure pathway were the same as those calculated for surface dust ingestion, 

above. 

The same intake equation used for dermal contact with soil was used to calculate intakes from 

dermal contact with indoor dust. The chemical concentrations in indoor solids (mg/kg) were used 

in place of soil concentrations. Of the compounds recommended by USEPA Region II for dermal 

exposure assessment (see discussion in Section 6.3.5.6), pentachorophenol, PCBs, arsenic and 

cadmium were detected in indoor solids. The same dermal absorption factor (ABS) used for PCBs 

in soil was used here. Dermal absorption factors (ABS) of 0.1 % (0.00 I) for arsenic and I% percent 

(0.01) for cadmium were used (EPA 1992b). The absorption factor used for pentachlorophenol is 

1% (0.01). 

No other compounds were evaluated quantitatively for dermal adsorption from indoor dust. The 

results of these calculations are shown in Tables G-10 and G-11 . 
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6.3.5.9 Groundwater Ingestion (Future) 

The water supply within the Depot boundaries is not from the aquifer under the site. Currently, 

all water used at the SEDA is piped up from nearby Seneca Lake. Therefore, exposures from on

site usage of groundwater are quantified only for future receptors. 

The Round I and Round II groundwater sampling programs performed during the RI and the 

sampling results from the ESI were used as the foundation to establish exposure concentrations 

for all groundwater chemicals of concern. The EPC was calculated for all compounds used in 

the future land use scenario. 

The equation for intake is as follows (USEPA, I 989a): 

Where: 

Intake (mg/kg-day) = CW x IR x EF x ED 
BWxAT 

CW = Chemical Concentration in Water (mg/liter) 

IR= Ingestion Rate (liters/day) 

EF = Exposure Frequency (days/year) 

ED = Exposure Duration (years) 

BW = Bodyweight (kg) 

AT= Averaging time (days) 

The results of these calculations are shown in Tables G-20 and G-21. 

6.3.5.10 Dermal Contact to Groundwater while Showering/Bathing 

The recreational visitor and resident may be exposed to groundwater while showering. The 

EPCs developed for ingestion of groundwater are also used for this exposure route. The equation 

for the absorbed dose, taken from RAGS (EPA, 1989a) is as follows : 

Where : 

June 2000 

Absorbed Dose (mg/kg-day) = DA x SA x EF x ED 
BWxAT 
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DA 

SA 

EF 

ED 

BW 

AT 

Absorbed Dose per event (mg/cm2 - event) 

Skin Surface Area Avai lable for Contact (cm2) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged (days) 

The absorbed dose per event (DA) was calculated as described 111 EPAs "Dermal Exposure 

Assessment: Principles and Applications," (EPA, 1992). 

For organics, a parameter, B is first calculated. The B value was adopted from the Bunge Model 

(Cleek and Bunge, 1992). This value attempts to characterize the relative contribution of each 

compounds specific permeability coefficient (Kp value) in the stratum corneum and the viable 

epidermis . The B-values for certain compounds are listed in Table 5-8 of the Dermal Exposure 

Assessment Manual, EPA, 1992. For any compounds not listed in this table, B-values are 

derived using the following equation: 

B ~ Kow 

10,000 

where: Kowis the octanol-water partitioning coefficient (dimensionless) . 

Once calculated, the B value is used to calculate time conditions associated with estimates of 

compound breakthrough time. In accordance with the work of Cleek and Bunge, if the exposure 

time per event (ET) is less than the breakthrough time (t*) of steady-state conditions specific to 

each compound, then the absorbed dose is calcu lated as follows : 

✓6 x , x ET 
DA= 2 Kp x cw x CF n 

If the exposure time is longer than t* , then the absorbed dose is calculated using: 

[
ET+ 2(1 + 3B),l 

DAevent = Kp x CW x CF 
1 +B 

where for both equations: 
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Kp = Dermal permeability coefficient (cm/hr) 

CW= Chemical Concentration in Water (mg/I) 

ET= Exposure Time (hours) 

B = Bunge Model Value (unitless) 

't = Lag time (hours) 

CF= Volume Conversion Factor= 0.001 L/cm3 

DRAFT FINAL RI REPORT 

The exposure times for showering are assumed to be 15 minutes/day (0.25 hr/day) for the RME, 

and IO minutes/day for CT, as recommended in the Dermal Exposure Assessment Manual, EPA, 

1992. 

The lag time ( r ), is defined as the time it takes a chemical to penetrate to reach a steady-state 

condition during a dermal exposure in aqueous media. By properly defining the lag time, the 

permeability coefficient (Kp) can be more properly used in the risk calculation further reducing 

uncertainty. Lag times and breakthrough times (t*) for each organic compound were taken from 

a list in Table 5-8 of the Dermal Exposure Assessment Manual, EPA, 1992, or calculated. All 

chemicals not having lag times were derived using the following equation: 

where : 

f2 
r =___g;_ 

6D 
SC 

f.,c = thickness of the stratum corneum, assume (0 .001 ) (cm) 

D,, = Stratum corneum diffusion coefficient (cm2/hr) 
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The t* value for each organic compound found in ground water is shown below. 

Compound t* (hours} 

Acetone 0.47 

Benzene 0.63 

Ethyl benzene 1.3 

Toluene 0.77 

Xylene 1.4 

4-Methylphenol 0.96 

B is(2-Ethy lhexyl )phthalate 174.56 

Diethylphthalate 4.7 

Di-n-butylphthalate 29.0 

Phenol 0.79 

2-Nitrotoluene 1.441 

3-Nitrotoluene I .441 

4-Nitrotoluene 1.44 I 

Nitrobenzene 1.18 

Aldrin 36.0 

A lpha-BHC 40.54 

Aroclor- I 260 25 .0 

Delta-BHC 37.39 

Gamma-Chlordane 130.0 

Heptachlor 94.0 

The exposure time, 0.25 hour for RME and 0.17 for CT, is less than t* in al l cases. Therefore, 

the first equation for DA, above, was used for all organic compounds. 

In the Dermal Exposure Assessment Manual (EPA 1992), EPA cautions that the above approach 

for calculating dermal exposures to organic chemicals in water may be overly conservative. EPA 

expressed concern that preliminary testing of this model indicated that for some compounds the 

absorbed dose from dermal exposure during showering was much greater than the dose from 

ingestion of 2 L/day of water. EPA further states that model validation is difficu lt due to a lack 

of data. 

For inorganics, DA was calculated by: 

DA= Kp X cw X ET X Cf 
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USEPA in the Dermal Exposure Assessment & Guidelines (EPA, 1992) recommends Dermal 

Permeability Coefficients (Kp) for a number of organic and inorganic chemicals. These 

recommended values were used in these exposure calculations. When no organic Kp value was 

available, a value was calculated using the following equation: 

Log Kp = -2.72 + 0.71 (log Kotw) - 0.0061 (MW) 

Many inorganic compounds do not have specified recommended Kp values. In this case, Kp was 

assumed to be I x I o-3 as the default value recommended by EPA (EPA, 1992). 

Exposure to chemicals in groundwater during showering occurs via two routes: inhalation of 

volatile chemicals which partition into the air from the hot shower water, and dermal contact. 

The analyses of these two exposure routes assumes that release of volatile chemicals to the air 

occurs quickly, and that only the quantities which remain in the water stream are available for 

dennal contact. The calculations of exposure from inhalation assume that the water from the 

shower nozzle has the same concentration as groundwater, and the groundwater EPC is used . 

However, for dermal contact, the EPCs are first adjusted to subtract the amount of each chemical 

whi ch partitions into the air. This adjusted EPC, referred to as Cderm , is calculated as: 

where: EPCgw = groundwater exposure point concentration (at the shower nozzle), mg/L 

fe = fraction of chemical emitted to the air in the shower, dimensionless 

The fraction emitted (fe) is calculated as: 

where: 

June 2000 

fe = (EPCair x Fa)/ (EPCgw x Fw) 

EPCair = air exposure point concentration in the shower (mg/m3) 

Fa= air flow rate (ventilation rate) in the shower (m3/min) 

Fw = water flow rate in the shower (L/min) 
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This Cderm value is used as CW in the calculations of absorbed dose per event (DA) in the 

assessment of dermal exposure during showering. The calculated Cderm values are shown in 

Tables G-22 and G-23. 

The dermal exposure calculations are summarized in Appendix G. 

6.3.5.11 Inhalation of Groundwater while Showering/Bathing 

The same groundwater concentrations that were used in the groundwater ingestion scenario were 

used in this scenario. These groundwater concentrations were converted to air concentrations 

inside the shower using a model developed by Andelman (Andelman, J.B. 1984, Andelman, J.B ., 

1985a, Andelman, J.B., 1985b ). This model assumes that the concentration of the air inside the 

shower is in equilibrium between the rate of release from the shower water and the rate of air 

exchange between the shower and the bathroom . The empirical constants in the model were 

obtained from the observed efficiency of volatilization for TCE in model showers and from 

several homes with contaminated water where measurements have been made. The efficiency of 

release for chemicals other than TCE is obtained as the product of the ratio of the Henry's Law 

constant for that compound to the Henry's Law constant for TCE and the efficiency factor for 

TCE. 

The average concentration of a volatile organic in the shower air over a period of ts minutes is: 

C = C [1 + (-l) x (e(-kt.lf' )] s 111r kt 
s 

average concentration of a volatile compound in the shower air over a duration of ts 

minutes (mg/m3) 

Cinf = asymptotic concentration in air if shower ran for a long time (much longer than 15 

minutes), calculated below (mg/m3) 

ts= time in shower, RME value for an adult is 15 minutes (min) 

k = rate constant for exponential function , defined below ( 1/m in) 

Cinf= [(E)(Fw)(C1)]/Fa 

k = F/ Vb 

Page 6-9 1 
June 2000 P:\PIT\Proj ects\SENECA\S4 RI\TEXT\Dr. Final\SECT6c. DOC 



SENECA SEAD-4 DRAFT FfNAL RI REPORT 

Fw = flow rate of water in shower, RME value is 19 L/min; CT value is 8 L/min (L/min) 

Ct= concentration in shower water, determined case by case; Ct is the concentration of 

contaminant in groundwater where domestic water is provided by a well (mg/Lor ppm) 

Fa= flow rate of air in shower, typical value is 2.4 m3/min 

Vb = volume of bathroom, typical value is 12 m3 (m3) 

E = (ETcE)(H)/(HTcE) 

E = efficiency of release of a compound from water to air; 0:SE:S I ; if E has a calculated value 

greater than I , then E must be set equal to I (unitless) 

ETcE= efficiency ofrelease of TCE from water to air, ETCE = 0.6 is a typical value (unitless) 

H = Henry's law constant for an organic compound, (m3-atm/mol) 

HTcE = Henry's law constant for TCE, typical value is HTCE = 9. I OE-3 (m3- atm/mol) 

The calculated average concentrations in the air in the shower are presented in Tables G-16 and 
G-17. 

The equation for the intake, taken from RAGS (EPA, 1989a) is as follows : 

Where: 

CA 

IR 

EF 

ED 

BW 

AT 

= 

= 

Intake (mg/kg-day) = CA x IR x EF x ED 
BWxAT 

Chemical Concentration in Air (mg/1113) 

Inhalation Rate (m3/hr) 

Exposure Frequency (hrs/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged -- days) 

The exposure calculations are summarized in Tables G-18 and G-19. 

The Chemical Concentrations in the air were developed using the model described previously. 

The inhalation rate of 0.3 m3/hr was used as the RME value, recommended in the Exposure 

Factors Handbook (EPA 1997) as representative of sedentary chi ldren. 
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6.3.5.12 Dermal Contact to Surface Water while Wading 

At SEADs located in the Conservation/Recreation area, the Park Worker, Recreational Visitor 

and Resident may occasionally come into contact with surface water or sediment. The Park 

Worker may occasionally put his hands and arms in standing surface water as part of his work. 

A Child Recreational Visitor or Resident may occasionally walk through or play in standing 

water. 

The equations used to calculate dermally-absorbed doses from surface water are the same as 

those used for dermal contact with ground water during showering. See Section 6.3 .10, above, 

for a complete discussion of this methodology. 

The exposure time for contact with surface water is assumed to be one hour per day for each 

receptor. The equation used to calculate the absorbed dose per event (DA) for organic 

compounds depends on the value oft* for the specific compound. The t* value for each organic 

compound found in surface water is shown below. 

Compound 

Acetone 

Anthracene 

Benzo(a) anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k )fluoranthene 

Bis(2-Ethylhexyl)phthalate 

B uty I benzy I phthalate 

Carbazole 

Chrysene 

Fluoranthene 

lndeno( 1,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

1,3-Dinitrobenzene 

Alpha-chlordane 

Beta-BHC 

Gamma-Chlordane 

June 2000 

t* (hours) 

0.47 

5.60 

10.0 

14.0 

14.0 

20 .0 

14.29 

174.56 

34 .55 

5.0 

10.0 

7.30 

20 .0 

5.6 

7.3 

2.23 

119.39 

40.54 

130.0 
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The exposure time, one hour, is less than t* for all compounds except acetone. Therefore, the 

first equation for DA shown in Section 6.3.5. 10 was used for all organic compounds except 

acetone. The second equation for DA shown in Section 6.3 .5. 10 was used for acetone. 

The dermal exposure calculations for surface water are summarized in Tables G-24 and G-25. 

6.3.5.13 Dermal Exposure to Sediment 

The same receptors in the Conservation/Recreation area considered to have the potential for 

dermal contact with surface water may also have dermal contact with sediment. These receptors 

are the park worker child recreational visitor and resident. 

The absorbed chemical dose from dermal contact with sediment is calculated by the same 

method used for soils except that CS is the chemical concentration in sediment (mg/kg

sediment), rather than soil. See Section 6.3.5.6, above, for a complete discussion of this 

methodology. 

Similar to soil , the sediment dermal exposure calculation considers the amount of exposed skin, 

the amount of soil that adheres to the skin and the degree to which a chemical may be adsorbed 

through the skin. As with soil , this assessment followed USEPA guidance regarding the values 

assigned to each of these exposure parameters. 

Of the compounds recommended by USEPA Region II for dermal exposure assessment (see 

discussion in Section 6.3.5.6), arsenic, cadmium, and PCBs were detected in sediment. An 

absorption factor (ABS) of 1% (0 .01) was used for cadmium and an ABS of0.1% (.001) was 

used for arsenic as recommended by EPA (EPA, 1992). An absorption factor of 6% (0.06) was 

used for PCBs. No other compounds were considered quantitatively for dermal exposure for 

sediment. 

The dermal exposure calculations for sediment are summarized in Tables G-25 and G-26. 
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6.3.5.14 Incidental Ingestion of Sediment 

Ingestion of sediment is assumed to occur when the drainage ditches are dry, when the sediment 

could potentially be ingested in the same manner as soil. This pathway is assumed to have the 

same exposure frequency (EF) and exposure duration (ED) used for the surface water pathway, 

since ingestion of dry sediment is expected to be about as infrequent as wading in the wet 

drainage ditches. The recreational visitor and resident are considered for this exposure route. 

The Exposure Point Concentrations (EPCs) for each chemical of concern were calculated based 

on all sediment data collected in the RI sampling program . 

The chemical intake from ingestion of sediment is calculated by the same method used for 

ingestion of soil. The equation for intake is as follows (USEPA, 1989a): 

Where: 

cs 
IR 

CF = 

EF 

ED 

BW = 

AT = 

Intake (mg/kg-day) = CS x IR x CF x FI x EF x ED 

BWxAT 

Chemical Concentration in Sediment (mg/kg) 

Ingestion Rate (mg sediment/kg) 

Conversion Factor ( 1 o-6 kg/mg) 

Exposure Frequency (days/years) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged -- days) 

The results of these calculations are shown in Tables G-27 and G-28. 

6.4 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to weigh available evidence regarding the potential of 

the chemicals to cause adverse effects in exposed individuals, and to provide, where possible, an 

estimate of the relationship between the extent of exposure to a chemical and the increased 

likelihood and/or severity of adverse effects. The types of toxicity information considered in this 
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assessment include the reference dose (RID) and reference concentration (RfC) used to evaluate 

noncarcinogenic effects, and the slope factor and unit risk to evaluate carcinogenic potential. 

Most toxicity information used in this evaluation was obtained from the Integrated Risk 

Information System (IRIS). If values were not available from IRIS, the Health Effects 

Assessment Summary Tables (HEAST) (USEPA, 1994) were consulted. Finally, the USEPA 

Region II was consulted to provide any additional values not included in these two sources. The 

toxicity factors used in this evaluation are summarized in Table 6-7 for both noncarcinogenic 

and carcinogenic effects. 

6.4.1 Noncarcinogenic Effects 

For chemicals that exhibit noncarcinogenic (i.e., systemic) effects, authorities consider 

organisms to have repair and detoxification capabilities that must be exceeded by some critical 

concentration (threshold) before the health effect is manifested . For example, an organ can have 

a large number of cells performing the same or similar functions that must be significantly 

depleted before the effect on the organ is seen . This threshold view holds that a range of 

exposures from just above zero to some finite value can be tolerated by the organism without an 

appreciable risk of adverse effects. 

Health criteria for chemicals exhibiting noncarcinogenic effects for use in risk assessment are 

generally developed using USEPA RfDs and RfCs developed by the RfD/RfC Work Group and 

included in the IRIS . In general , the RfD/RfC is an estimate of an average daily exposure to an 

individual (including sensitive individuals) below which there will not be an appreciable risk of 

adverse health effects. The RfD/RfC is derived using uncertainty factors (e.g., to adjust from 

animals to humans and to protect sensit ive subpopulations) to ensure that it is unlikely to 

underestimate the potential for adverse noncarcinogenic effects to occur. The purpose of the 

RfD/RfC is to provide a benchmark against which an intake ( or an absorbed dose in the case of 

dermal contact) from human exposure to various environmental conditions might be compared. 

Intakes of doses that are significantly higher that the RfD/RfC may indicate that an inadequate 

margin of safety could exist for exposure to that substance and that an adverse health effect 

could occur. 
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Ana lylc 

Vo lHti lc Orga nics 
1.1-Dichlorocthanc 

1.2-Dichloroclhcnc (tota l) 

Acetone 
1Bcnzcnc 

Carbon disulfide 
1Chlorofom1 
1Ethyl benzene 

Methyl butyl ketone 
Methylene chloride 

I
Mcthyl ethyl ketone 
S!~Tcnc 

ITctr.ichlorocthcnc 

Toluene 
Trichlorocthcnc 
Tota l Xylcncs 

Scmh·olatilcs• 
I. 4-Dichlorobcnzcnc 

2-Mcthylnaph thalcnc 
4-Mcthylphcnol 

Accnaphthcnc 

Accnaphthylcnc 
Anthr.iccnc 

Bcnzo(a)anthraccnc 
Bcnzo{a)pyrcnc 

Bcn7.0(b)Ouor.:mthcnc 

Bcnzo(ghi)pcrylcnc 

Bcnzo(k )fluor:1nthcnc 

Bis(2-Ethyl hex~ l)phthalatc 
Butylbcnzylphthalatc 
Carbazolc 
Chryscnc 
Dibcnz(a.h )anthrnccnc 
Dibcnzofuran 
Dicth~ I phthalatc 
Di-n-butylphlhala1c 
Di-n-octylph thala1c 
Fluoranthcnc 
Fluorcnc 
Hc~ach lorobcnzcnc 
lndcno( 1.2.3 -cd )pyrcnc 
N-Nitrosod iphenyla mine 
N-Nitrosodipropylaminc 
Na phthalene 
Pcntach lorophcnol 
Phcna nthrcnc 
Phenol 
P~Tcnc 

Pcs1icidcs/PC8i,: 
4.4 '- DDD 
4A'-DDE 

4.4 '-DDT 

Aldri n 
Arodor-124R 
Aroc lor- 1254 
Aroc lor- 12611 
Dicldrin 
Endosulfan I 

Endosulfon 11 
Endosu lfan sulfa te 
Endrin 
Endrin aldehyde 
Endrin ketone 
Hept.ach lor 
Heptach lor epoxidc 
Mcthos~chlor 
Alpha-BHC 
Alpha-Chlordane 
Bci, -BHC 
Gamma-Ch lordane 
•Dclta-BHC 

Nitroaroma tin• 
2-Ni trotolucne 
3-Nilrololucnc 
4-Nitrotolucnc 
I .J .~-Trinitrobcnzenc 

Oral 
RfD 

I OOE-0 1 
9.00E-03 
1.00E-01 
J.OOE-03 
1.00E-01 
1.00E-02 
I. OOE-01 

NA 
6.00E-02 
6.00E-01 
2.00E-0 1 
I.OOE-02 
2 DOE-DI 

NA 
2.DOE-t-00 

NA 
4 OOE-02 
l .OOE-03 
6.00E-02 

NA 
l .OOE-0 1 

NA 
NA 
NA 
NA 
NA 

2 OOE-02 
2.DDE-0 1 

NA 
NA 
NA 
NA 

8 OOE-0 1 
I OOE-0 1 
2 OOE-02 
4 OOE-02 
4 DOE-02 
8 OOE-04 

NA 
NA 
NA 

2.DDE-02 
l .OOE-02 

NA 
6 OOE-0 1 
J OOE-02 

NA 
NA 

; OOE-04 
J .OOE-Ol 

NA 
2 OOE-Ol 
2.00E-Ol 
l .OOE-Ol 
6.0DE-03 
6.0DE-03 
6 00E-03 
J OOE-04 

NA 
NA 

l .OOE-04 
I.JOE-Ol 
l DOE-OJ 

NA 
l OO E-04 

NA 
l OOE-04 

NA 

I OOE-02 
I OOE-02 
I OOE-02 
J OOE-02 

'• 

• 1 

" I . 

. 
I . 
, n 

h \cng\sencca\s4ri\risk\TOXREV16 \VK4\PRINTTOXREV l 6 WK4 

Inhalation 
RrD 

4.00E-02 
NA 
NA 

1.71E-OJ 
2.00E-0 1 

NA 
2.86E-OI 

NA 
8.57E-OI 
2.86E-01 
2.86E-01 

NA 
I 14E-01 

NA 
NA 

2.28E-01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.6DE-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.00E-04 
NA 

2 OOE-04 
NA 

NA 
NA 
NA 
NA 

; 1 

1• 

: I 
b 

1· 1 
IC 
' C 

TABLE 6-7 
TOXICITY VALUES 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activi ty 

Care. Slope 
Oral 

-da,· -I 

NA 
NA 
NA 

2.90E-02 
NA 

6. IOE-03 
NA 
NA 

7.lOE-03 
NA 
NA 

l .20E-02 
NA 

I.IOE-02 
NA 

2.4DE-D2 
NA 
NA 
NA 
NA 
NA 

7.JOE-01 
7.JOE-t-00 
7.JOE-0 1 

NA 
7.JOE-02 
I 40E-02 

NA 
2.00E-02 
7.JOE-03 
7.JOE-t-00 

NA 
NA 
NA 
NA 
NA 
NA 

l.60E-t-OO 
7.JOE-01 
4.90E-03 
7 OOE-t-00 

NA 
U OE-01 

NA 
NA 
NA 

2.4DE-01 
l.40E-01 
J 40E-01 
I 70E-t-0 1 

NA 
2.00E-t-00 
2.00E-t-00 
1.6DE-t-O I 

NA 
NA 
NA 
NA 
NA 
NA 

4 lOE-t-00 

9. IOE-t-00 
NA 

6.JOE-t-00 
J lOE-01 
I 80E-t-OO 
J.lOE-0 1 

NA 

NA 
NA 
NA 
NA 

.• I 
I • 

C 

le 

I, 
, I 

Rank 
Wt.of 

E,·idcncc 

C 
D 

D 

A 

NA 
B2 
D 

NA 
B2 
D 

NR 
NR 
D 

NA 
D 

Bl 
NA 
C 

NA 
D 

D 
B2 
B2 
B2 
D 

Bl 
B2 
C 
Bl 
B2 
B2 
D 
D 
D 

NA 
D 

D 

Bl 
B2 
B2 
B2 
C 
Bl 
D 

D 

D 

Bl 
Bl 
Bl 
Bl 
NR 
Bl 
Bl 
Bl 
NA 
NA 
NA 
D 

NA 
NA 
Bl 
Bl 
D 

Bl 
Bl 
C 
Bl 
NA 

NR 
R 

NR 
NA 

NA 
NA 
NA 

2.7JE-02 
NA 

8.0lE-02 
NA 
NA 

1.6lE-Ol 
NA 
NA 

2.00E-03 
NA 

6.00E-03 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.61E-t-OO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

J 40E-01 
1.72E-t-0 1 

NA 
4.00E-01 
4.00E-0 1 
l.61E-t-O I 

NA 
NA 
NA 
NA 
NA 
NA 

4 llE-t-00 
9. IOE-t-00 

NA 
6 JOE-t-00 
J l DE-0 1 
1.86E-t-OO 
l .l OE-01 

NA 

NA 
NA 
NA 
NA 

1• 1 

. 
I, 
I 

,. 

I' 
1' 

' 
0 ,. I 

, o I 
I, 
I' 

' b 
b 

Dermal 
RfD 

I OOE-01 
9.00E-03 
I.OOE-01 
2 85E-OJ 
6.JOE-02 
1.00E-02 
I.OOE-01 

NA 
l .88E-02 
6.00E-0 1 
2.00E-0 1 
I OOE-02 
2 OOE-01 

NA 
l .80E-t-OO 

NA 
4.0DE-02 
l .OOE-03 
6.00E-02 

NA 
J .OOE-01 

NA 
NA 
NA 
NA 
NA 

1.00E-02 
2.00E-0 1 

NA 
NA 
NA 
NA 

8 OOE-01 
9.00E-02 
2.00E-02 
4.00E-02 
4 OOE-02 
8.00E-04 

NA 
NA 
NA 

2.00E-02 
l .OOE-02 

NA 
l .40E-OI 
l .OOE-02 

NA 
NA 

I OO E-04 
l.lOE-Ol 

NA 
l.80E-Ol 
1.80E-Ol 
2.lDE-Ol 
6.00E-03 
6.00E-03 
6 ODE-OJ 
J .OOE-04 

NA 
NA 

l .OOE-04 
I.JDE-Dl 
l DOE-OJ 

NA 
l .OOE-04 

NA 
l OOE-04 

NA 

I OOE-02 
I OO E-02 
I.OOE-02 
~.OO E-Ol 

I r , 
I 

r 
Ir 

I 

Care. Slope 
Dermal 

-da · - 1 

NA 
NA 
NA 

J .OlE-02 
NA 

6. IOE-03 
NA 
NA 

7.6lE-OJ 
NA 
NA 

l .20E-02 
NA 

l.22E-02 
NA 

2.40E-02 
NA 
NA 
NA 
NA 
NA 

7.JOE-01 
l.4 6E-t-O I 
7.JOE-01 

NA 
7.JOE-02 
2.80E-02 

NA 
2.00E-02 
7.JOE-03 
7.JOE-t-00 

NA 
NA 
NA 
NA 
NA 
NA 

l.60E-t-OO 
7.JOE-01 

4.90E-OJ 
7 OOE-t-00 

NA 
U OE-0 1 

NA 
NA 
NA 

UOE-t-00 
l.70E-t-OO 
l.70E-t-OO 
l.40E-t-0 1 

NA 
2.22E+OO 
2.22E->-OO 
l .20E->-O I 

NA 
NA 
NA 
NA 
NA 
NA 

4.lOE-t-00 
9. IOE-t-00 

NA 
6.JOE-t-00 
J .l OE-01 
1.8DE-t-OO 
l lOE-0 1 

NA 

NA 
NA 

A 

NA 

I I 

I 
,s 

l g 

Oral 
Absorption 

Factor 

1.00 
1.00 
1.00 
095 
0.63 
1.00 
I.DO 
1.00 
0.98 
1.00 
I.DO 
I.OD 
1.00 
0.90 
0.90 

I.OD 
1.00 
1.00 
I.OD 
1.00 
1.00 
1.00 
O.lO 
I.DO 
I.OD 
1.00 
O.lO 
1.00 
I.DO 
I.DO 
I.OD 
1.00 
1.00 
0.90 
1.00 
I.DO 
I 00 
1.00 
1.00 
1.00 
1.00 
I. DO 
I 00 
1.00 
090 
1.00 

0.20 
0.20 
0 20 
O.lO 

0.90 
0.90 
0.50 
1.00 
1.00 
1.00 
I.OD 
1.00 
1.00 
1.00 
I.OD 
I 00 
1.00 
1.00 
I 00 
I.OD 
1.00 

I.DO 
I OD 
I OD 
I.DO 

k 
I 

j 

I 

j 
ij , 

I 
k 

k 
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Oral Inhalat ion 
Analytc Rm Rm 

2.4-Dmitrotolucnc 2 OOE-03 NA 
2.6-Dinitrotolucnc I OOE-03 NA 
2.4.6-Trinitrotolucnc l OOE-04 NA 
2-amino-4.6 -Dinitrotolucnc NA " NA l• 
4-am ino-2.6-Dinitrotolucnc NA I• NA 
Ni tro benzene l .OOE-04 l .71E-04 

Tct~l I OOE-02 I b NA 
RDX 3.00E-03 NA 

Metals 

/Aluminum 1.00E+-00 I i 1.43E-03 Im 
Antim ony 4.00E-04 NA ', 
Arsenic 3.00E-04 NA 
B.irium 7.00E-02 1.43E-04 

Beryllium 2.00E-03 6.00E-06 I ' 
Cnd mium l .OOE-04 I p I NA I• 
Calcium NA NA 
Ch romium. Hcx:l\"a lcnt 3.00E-03 2.80E-Ol 

Chromium I lOE+-00 NA 
Cobalt 6 OOE-02 m NA 
Copper 4 OOE-02 NA 
Cyan ide 2 OOE-02 NA 
Iron 3 OOE-0 1 NA 
Lc.ld NA NA 
Magnesium NA NA 
Mang.incsc l .OOE-02 l.40E-Ol 

Mcrcu~ 3.00E-04 R.l7E-Ol 

Nicke l 2.00E-02 NA 
Pol.assium NA NA 
Selenium l .OOE-03 •, NA 
Sihcr l .OOE-03 ' NA 
Sodium NA NA 
Thallium R.OOE-Ol NA 
Va nadium 7.00E-03 ' b NA 
Zinc 3 OOE-01 NA 

Herbicides 
2.-U-T I OOE-02 NA 
2.4-DB R OOE-OJ NA 
Da lapon 3.00E-02 NA 
Dicamba 3 OOE-02 NA 

.i ::: Taken from the Integrated Risk lnforma1 ion Sys1cm (IRIS) (Online August 1999) 

b = Token from HEAST 1995 

c-= Calcul.i tcd using TEF 

d "" Calcu l.itcd from proposed ora l unit risk , ·aluc 

TABLE 6-7 

TOX ICITY VALUES 
SEA D-4 Remedial Inves tiga tion 

Seneca Army Depot Activity 

Care. Slope Rank 
Oral w1.or 

-da,· - 1 E,·idcncc 
6.80E-01 I • B2 
6.80E-01 B2 
3.00E-02 ' C 

NA I• NA 
NA NA 
NA D 
NA NA ,:1 I.I OE-01 C 

NA 1.1 D 
NA I' ' Bl 

l.lOE+-00 Id A 
NA 

1: 1 
D 

NA B2 
NA !• Bl 
NA NA 
NA A 
NA D 
NA NA 
NA D 
NA D 
NA NR 
NA .. B2 
NA D 
NA D 
NA D 
NA !• NR 
NA NA 
NA D 
NA D 
NA NA 
NA I • D 
NA ,, D 
NA D 

NA NA 
NA NA 
NA NA 
NA NA 

c .. Pro\'isiona l hcahh guideline from EPA Risk Assessment Issue Papers (1999) pro,·idcd by EPA Technical Support Center. 

(lnh.ila tion RID's were dcri,cd from EPA Rrc's based on the assumption of 20 m3/d.iy inhala1ion rate and 70 kg body we ight.) 

f = Calculated from oral RFD ,·aluc. (Denna] Rfd = Oral Rfd • Oral Absorption Fac tor) 

g == Ca lculated from oral s lope foctor (Dcnna l Slope Factor = Ora l Slope Factor/Or.i i Absorption Efficiency) 

h = Slope factor is fo r the mixlurc of 2.4/2.6 -dinitrotolucnc. 

j • Pro\'isiona l hea lth guideline from EPA Risk Assess ment Issue Papers (1996-1997) pro\'idcd by EPA Technical Support Center. 

(l nhalalion RfD's "ere dcri\'cd from EPA RfC's based on the assumption of 20 m3/day inha lation rate and 70 kg body \\Cighl.) 

De rm al 
Rm 

2 OOE-03 
NA I.OOE-03 
NA 

I: 
l .OOE-04 l r

1 
NA NA f 

I 
NA NA , r 
NA 1, , l .OOE-04 I r 
NA 1.00E-02 1r 

I 

I" NA ,. 3.00E-03 f 

I 
NA i, I 4.00E-02 l r 1 
NA 

1: 
4.00E-04 1;1 l.l l E+-01 2.40E-04 

NA . 3.lOE-02 
8 40E+-OO i' 

I 2.00E-Ol 
6.JOE+-00 1•, l .OOE-Ol f 

NA ' NA 
I 

4.20E+-0 1 I q 6.00E-Ol 

NA 3.00E-02 
NA 3.00E-03 

NA ' 1.40E-02 

NA ,, I.OOE-02 
NA 6.00E-02 ' r 
NA NA 
NA NA 
NA l.lOE-03 
NA 3.00E-06 
NA ' I R.OOE-04 ' f 
NA NA 
NA ' . 4.lOE-03 r • 

NA 1.00E-03 f 
NA NA 

I 

NA 1, 8.00E-Ol !;1 NA !al 7.00E-Ol 
NA . 7.lOE-02 f 

NA I.OOE-02 
NA R.OOE-03 

NA 3 OOE-02 
NA 3 OOE-02 

j • Where no oral absorp1ion efficiency dala arc a,·ailablc. EPA Region 2 recomme nd s that no adjuslmcnt be made for rclati\'c absorption (i.e. assume oral absorpt ion factor = I 0) 

I- "' T.i l..cn from ATSDR Toxicity Profiles ( 19119 • 1995) 
I = EPA Region 2 accepted ora l absorption factor for c.idmium (persona l communication between A. Schatz of Parsons and M. Madd.iloni of EPA) 

m "" RID is for aroclor-1 254 

n .. Va lue for Endosu lfan 

o • Va lue for Ch lordane 

p = Two RfDs arc .i,·ail.iblc for cadmium and the most conscrnti\'e is presen ted 

q = Va lues fo r Chromium VI 

r = For managencse. for dietary in lake, a RID of 0.14 mgll.g/d.iy is presented in IRIS. For non-dicl.Jry inlakc (groundwa ter/soil). IRIS recommends .ipplying .i 

modifying factor of 3. resulting in .i n RID of 0.05 mg/kg/day. 

s = V.iluc for mercuric chloride 

t = V.iluc for th.illium chloride 

NA • Not A\'ai l.iblc 

•Dinitrotoluen c. 2.4- and dinitrotolucnc. 2.6-wc rc analyzed as both nitroaroma lics .ind semi\'o l.itilcs. 

h · ng\sc ncc.i \s4 ri\risl.. \TOXREVl (1 WK4\PRINTTOXREV1 6 WK4 

Care. Slope 
Derm al 

-da,· -1 
6.80E-0 1 g 

6.80E-OI Is, 
3.00E-02 1s j NA 1 s 

NA g 

NA Is i 
NA 

1: i I.IOE-01 

!.I 
NA 
NA 

1.88E+-OO 

NA 
NA 

I NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA I 
NA I I NA I NA 

NA I NA I 

NA 
NA I 

Oral 
Absorption 

Factor 
1.00 

1.00 
0.60 
1.00 
1.00 
1.00 
1.00 

1.00 
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6.4.1.1 References Doses for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the noncarcinogenic effects of chemicals include 

Rills for oral exposure, and RfCs for inhalation exposure. Rills and RfCs represent thresholds 

for toxicity. They are derived such that human lifetime exposure to a given chemical via a given 

route at levels at or below the RID or RfC, as appropriate, shou ld not result in adverse health 

effects, even for the most sensitive members of the population. The chronic RID or RfC for a 

chemical is ideally based on studies where either animal or human populations were exposed to a 

given chemical by a given route of exposure for the major portion of the life span (referred to as 

a chronic study). Various effect levels may be determined in a study; however, the preferred 

effect level for calculating noncarcinogenic toxicity values is the no-observed-adverse-effect 

level , or NOAEL. Second to the NOAEL is the lowest-observed-adverse-effect level, or 

LOAEL. 

The oral RID is derived by determining dose-specific effect levels from all the available 

quantitative studies, and applying uncertainty factors and/or a modifying factor to the most 

appropriate effect level. Uncertainty factors are intended to account for 1) the variation in 

sensitivity among members of the human population, 2) the uncertainty in extrapolating animal 

data to humans, 3) the uncertainty in extrapolating from data obtained in a study that is less than 

lifetime exposure, 4) the uncertainty in using LOAEL data rather than NOAEL data, and 5) the 

uncertainty resulting from inadequacies in the data base. The modifying factor may be used to 

account for other uncertainties such as inadequacy of the number of animals in the critical study. 

Usually each of these uncertainty factors is set equal to 10, while the modifying factor varies 

between one and 10. Rills are reported as doses in milligrams of chemical per kilogram body 

weight per day (mg/kg-day). 

The inhalation RfC is derived by determining concentration-specific effect levels from all of the 

available literature and transforming the · most appropriate concentration to a human RfC. 

Transformation usually entails converting the concentration and exposure duration used in the 

study to an equivalent continuous 24-hour exposure, transforming the exposure-adjusted value to 

account for differences in animal and human inhalation, and then applying uncertainty factors 

and/or a modifying factor to the adjusted human exposure concentration to arrive at an RfC. The 

uncertainty factors potentially used are the same ones used to arrive at an RID (see above). RfCs 

are reported as concentrations in milligrams of chemical per cubic meter of air (mg/m3). To use 

the RfCs in calculating risks, they were converted to inhalation reference doses in units of 
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milligrams of chemical per kilogram of body weight per day (mg/kg/day). This conversion was 

made by assuming an inhalation rate of20 m3/day and an adult body weight of 70 kg. Thus: 

(mg) (20m3

) ( I ) Inhalation Reference Dose (mg/kg/day) = RJC -
3 

x -- x --
m· day 70kg 

6.4.1.2 Reference Doses for Dermal Exposure 

USEPA has not derived toxicity values for all routes of exposure. Most of the available toxicity 

values are for oral exposure. Many inhalation values are also available. No values are currently 

available for dermal exposure. This is due to the lack of scientific studies available to quantify 

dermal toxicity and carcinogenic potential for the vast majority of priority pollutants. In 

addition, until recently, scientists have assumed that the hazards due to dermal exposures were 

minimal in comparison with those due to oral exposure. However, it appears that 111 many 

instances the hazards due to dermal exposure may be as great or greater. 

In the absence of dermal reference toxicity values, USEPA has suggested (USEPA, 1989a) that 

in some cases it is appropriate to modify an oral RID so it can be used to estimate the hazard 

incurred by dermal exposure. This requires that the toxic endpoints observed are the same for 

both oral and dermal exposure, and that one have quantitative estimates of both dermal and oral 

absorption of the chemical. This information is not available for most priority pollutants, and 

oral toxicity values are nevertheless often used to quantify risks associated with dermal 

exposure. As a consequence, any valuation of the contribution of dermal exposure to the overall 

hazard needs to be viewed as highly tentative at best. 

USEPA RAGS ( I 989a) provides guidance for use of oral toxicity values in determining dermal 

toxicity. RfDs are expressed as the amount of substance administered per unit time and unit 

body weight (administered-dose), whereas exposure estimates for the dermal route of exposure 

are expressed as the amount of substance absorbed into the body per unit time and unit body 

weight (absorbed-dose). Thus, for dermal exposure to contaminants in water or in soil , it is 

necessary to adjust an oral toxicity value from an administered to an absorbed dose. Where oral 

absorption efficiencies were available, the oral RID was converted to a dermal RID by 

multiplying by oral absorption efficiency. Oral absorption factors and the calculated dermal 

Rills are shown in Table 6-7. 
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In the absence of any information on absorption for the substance or chemically related 

substances, an oral absorption efficiency of I 00 percent was assumed in accordance with USEPA 

Region 2 guidance (personal communication between A. Schatz of Parsons and M. Maddeloni of 

EPA Region 2). 

6.4.1.3 Exposure Periods 

As mentioned earlier, chronic Rills and RfCs are intended to be set at levels such that human 

lifetime exposure at or below these levels should not result in adverse health effects, even for the 

most sensitive members of the population. These values are ideally based on chronic exposure 

studies in humans or animals. Chronic exposure for humans is considered to be exposure of 

roughly seven years or more, based on exposure of rodents for one year or more in animal 

toxicity studies. For children, trespassers, and construction workers, chronic Rills and RfCs 

were used to conservatively assess risks for shorter exposure periods. 

6.4.2 Health Criteria for Carcinogenic Effects 

For chemicals that exhibit carcinogenic effects, most authorities recognize that one or more 

molecular events can evoke changes in a single cell or a small number of cells that can lead to 

tumor formation. This is the non-threshold theory of carcinogenesis which purports that any 

level of exposure to a carcinogen can result in some finite possibility of generating the disease. 

Generally, regulatory agencies assume the non-threshold hypothesis for carcinogens in the 

absence of information concerning the mechanisms of action for the chemical of concern. 

USEPA's Carcinogen Risk Assessment Verification Endeavor (CRAVE) has developed slope 

factors and unit risks (i.e. , dose-response values) for estimating excess lifetime cancer risks 

associated with various levels of lifetime exposure to potential human carcinogens. The 

carcinogenic slope factors can be used to estimate the lifetime excess cancer risk associated with 

exposure to a potential carcinogen. Risks estimated using slope factors are considered unlikely 

to underestimate actual risks, but they may overestimate actual risks. Excess lifetime cancer 

risks are generally expressed in scientific notation . An excess lifetime cancer risk of I x I o-6 

(one in a million), for example, represents the probability of an individual developing cancer 

over a lifetime as a result of exposure to the specific carcinogen ic chemical. USEPA considers 

total excess lifet ime cancer risks within the range of 10-4 (one in ten thousand) to 10-6 (USEPA, 

I 989a) to be acceptable when developing remedial alternatives for cleanup of Superfund Sites. 
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In practice, slope factors are derived from the results of human epidemiology studies or chronic 

animal bioassays. The data from animals studies are fitted to the linearized, multistage model 

and a dose-response curve is obtained. The upper limit of the 95th percentile confidence-interval 

slope of the dose-response curve is subjected to various adjustments, and an interspecies scaling 

factor is applied to conservatively derive the slope factor for humans. This linearized multistage 

procedure leads to a plausible upper limit of the risk that is consistent with some proposed 

mechanisms of carcinogenesis. Thus, the actual risks associated with exposure to a potential 

carcinogen are not likely to exceed the risks estimated using these slope factors , but they may be 

much lower. Dose-response data derived from human epidemiological studies are fitted to 

dose-time-response curves on an ad-hoc basis. These models provide rough but plau-sible 

estimates of the upper limits on lifetime risk. Slope factors based on human epidemiological 

data are also derived using very conservative assumptions and, as such, are considered unlikely 

to underestimate risks. In summary, while the actual risks associated with exposures to potential 

carcinogens are unlikely to be higher than the risks calculated using a slope factor, they could be 

considerably lower. 

In addition, there are varying degrees of confidence in the weight of evidence for carcinogenicity 

of :i given chemical. The USEPA sys·.em involves characterizing the overall weight of evidence 

for a chemical's carcinogenicity based on availability of animal , human, and other supportive 

data. The weight-of-evidence classification is an attempt to determine the likelihood that the 

agent is a human carcinogen, and thus qualitatively affects the estimation of potential health 

risks . Three major factors are considered in characterizing the overall weight of evidence for 

carcinogenicity: (I) the quality of evidence from human studies, (2) the quality of evidence 

from animal studies, which are combined into a characterization of the overall weight of 

evidence for human carcinogenicity; and (3) other supportive information which is assessed to 

determine whether the overall weight of evidence should be modified. USEPA's final 

classification of the overall weight of evidence includes the following five categories: 

Group A - Human Carcinogen - There is sufficient evidence from epidemiological studies to 

support a causal association between an agent and cancer. 

Group B - Probable Human Carcinogen - There ts at least limited evidence from 

epidemiological studies of carcinogenicity to humans (Group BI) or that, in the absence of 

adequate data on humans, there is sufficient evidence of carcinogenicity in animals (Group B2). 
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Group C - Possible Human Carcinogen - There 1s limited evidence of carcinogenicity 111 

animals in the absence of data on humans. 

Group D - Not Classified - The evidence for carcinogenicity in animals is inadequate. 

Group E - No Evidence of Carcinogenicity to Humans - There is no evidence for 

carcinogenicity in at least two adequate animal tests in different species, or in both 

epidemiological and animal studies. 

Slope factors and unit risks are developed by the USEPA based on epidemiological or animal 

bioassay data for a specific route of exposure, either oral or inhalation . For some chemicals, 

sufficient data are available to develop route-specific slope factors for inhalation and ingestion. 

For chemicals with only one route-specific slope factor but for which carcinogenic effects may 

also occur via another route, the available slope factor may be used by the USEPA to evaluate 

risks associated with several potential routes of exposure (USEPA, 1989b ). 

A number of the chemicals of potential concern have been classified as carcinogens or potential 

carcinogens by USEPA, and each of these iias also been assigned a carcinogenicity 

weight-of-evidence category, as shown in Table 6-7. These chemicals are: 

June 2000 

Group A - Human Carcinogens 

Arsenic 

Benzene 

Chromium VI 

Group B - Probable Human Carcinogens 

Chloroform 

Methylene Chloride 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Benzo( a )anthracene 

Benzo(a)pyrene 
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Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Di benz( a,h )anthracene 

Hexachlorobenzene 

lndeno( 1,2,3-cd)pyrene 

N-Nitrosodiphenylamine 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

bis(2-Ethylhexyl)phthalate 

DOE, 4,4'-

DDD, 4,4'-

DDT, 4,4'-

Aldrin 

Aroclor -1254 

Aroclor-1260 

Dieldrin 

Heptachlor 

Heptachlor epoxide 

Toxaphene 

alpha-Chlordane 

alpha-BHC 

gamma-Chlordane 

Antimony 

Beryllium 

Cadmium 

Lead 

Group C - Possible Human Carcinogens 

1, 1-Dichloroethane 

2,4,6-Trinitrotoluene 

4-Methylphenol 

Butylbenzylphthalate 
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Naphthalene 

beta-BHC 
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All remaining chemicals of concern are either not found to have weight of evidence rankings or 

are Group D or E. Group D classification means that the data are insufficient to make a 

determination regarding carcinogenic potential while Group E compounds have been 

conclusively found to be non-carcinogenic. Chemicals of potential concern found at SEAD-4 

with potential carcinogenic effects are shown in Table 6-7 along with their cancer slope factors . 

6.4.2.1 Cancer Slope Factors for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the carcinogenic effects of chemicals include slope 

factors (SFs) for oral exposure, and unit risk factors (URFs) for inhalation exposure. Oral slope 

factors are reported as risk per dose (mg/kg-dayt I_ Inhalation unit risk factors are reported in 

units of risk per concentration (mg/m3t I_ To make use of the unit risk factors in calculating 

risks they first had to be converted to inhalation slope factors in units of (mg/kg-day)- I . This 

conversion was made by assuming an inhalation rate of 20 m3 /day and an adult bodyweight of 

70 kg. Thus: 

6.4.2.2 

Inhalation slope factor (mg/kg-daytl 

U . R . k( ug) _, day 70k 1 000ug nzt zs -
3 

x--
3 

x gx---
m 20m mg 

Cancer Slope Factors for Dermal Exposure 

As discussed above, USEPA has not derived toxicity values for the dermal route of exposure. In 

the absence of dermal reference toxicity values, USEPA has suggested (USEPA, 1989a) that, in 

some cases, it is appropriate to modify an oral slope factor so it can be used to estimate the risk 

incurred by dermal exposure. The oral slope factors were converted to dermal slope factors by 

dividing by the oral absorption efficiency. The same values presented in Section 6.4. I .2 were 

used , however, if chemical specific modification factors were unavailable, oral values are used 

without adjustment. As discussed previously any valuation of the contribution of dermal 

exposure to the overall risk needs to be viewed as highly tentative at best. This is particularly 

true for PAH's which are carcinogens at the point of contact, i.e. , to skin . 
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6.4.2.3 Toxic Equivalency Factors 

When slope factors and unit risks were not available for all potentially carcinogenic members of 

a chemical class, toxicity values were calculated using toxicity equivalency factors (TEFs) . 

TEFs are values that compare the carcinogenic potential of a given chemical in a class to the 

carcinogenic potential of a chemical in the class that has a verified slope factor and/or unit risk. 

USEPA has provided TEFs for PAHs (USEPA, 1993b). TEF values are as follows: 

PAH TEF 

Benzo(a)pyrene 1.0 

Benzo(a)anthracene 0.1 

Benzo(b )fluoranthene 0.1 

Benzo(k)fluoranthene 0.01 

Di benzo( a,h )anth racene 1.0 

Chrysene 0.001 

lndeno(l ,2,3-cd)pyrene 0.1 

To calculate a slope factor or unit risk for a given PAH the appropriate TEF value is mJltiplied 

by the slope factor or unit risk for benzo(a)pyrene. 

6.5 RISK CHARACTERIZATION 

6.5.1 Introduction 

To characterize risk, toxicity and exposure assessments were summarized and integrated into 

quantitative and qualitative expressions of risk. To characterize potential noncarcinogenic 

effects, comparisons were made between projected intakes of substances and toxicity values . To 

characterize potential carcinogenic effects, probabilities that an individual will develop cancer 

over a lifetime of exposure are estimated from projected intakes and chemical-specific 

dose-response information. Major assumptions, scientific judgments, and, to the extent possible, 

estimates of the uncertainties embodied in the assessment are also presented. 
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6.5.1.1 Noncarcinogenic Effects 

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a 

specified time period with an RID derived for a similar exposure period . This ratio of exposure 

to toxicity is called a hazard quotient according to the following equation: 

Noncancer Hazard Quotient= EIRJD 

Where: 

E = Exposure level or intake (mg/kg-day), and 

RID Reference Dose (mg/kg-day) 

The noncancer hazard quotient assumes that there is a level of exposure (i .e. , an RID) below 

which it is unlikely for even sensitive populations to experience adverse health effects. If the 

exposure level (E) exceeds the threshold (i.e. , If E/RID exceeds unity) there may be concern for 

potential noncancer effects. 

To assess the overall potential for noncarcinogenic effects posed by more than one chemical, a 

hazard index (HI) approach has been developed by the USEPA. This approach assumes that 

simultaneous sub-thresho ld exposures to several chemicals could result in an adverse health 

effect. It also assumes that the magnitude of the adverse effect will be proportional to the sum of 

the ratios of the subthreshold exposures to respective acceptable exposures. 

This is expressed as: 

HI= E JIRJD J + E 2IRJD2 + ... +E/RJD; 

Where: 

Ei the exposure level or intake of the I 

toxicant, and 

RIDi reference dose for the ith toxicant. 

While any single chemical with an exposure level greater that the toxicity value will cause the HI 

to exceed unity, for multiple chemical exposures, the HI can also exceed unity even if no single 

chemical exposure exceeds its RID. The assumption of dose additivity reflected in the HI is best 
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applied to compounds that induce the same effects by the same mechani_sms. Applying the HI to 

cases where the known compounds do not induce the same effect may overestimate the potential 

for effects. To assess the overall potential for noncarcinogenic effects posed by several exposure 

pathways, the total HI for chronic exposure is the sum of the Hi's for each pathway, for each 

receptor. 

6.5.1.2 Carcinogenic Effects 

For carcinogens, risks are estimated as the incremental probability of an individual developing 

cancer over a lifetime as a result of exposure to the potential carcinogen (i .e., excess individual 

lifetime cancer risk). The slope factor converts estimated daily intakes averaged over a lifetime 

of exposure directly to incremental risk of an individual developing cancer. It can generally be 

assumed that the dose-response relationship will be linear in the low-dose portion of the 

multistage model dose-response curve. Under this assumption, the slope factor is a constant, and 

risk will be directly related to intake. Thus, the following linear low-dose equation was used in 

this assessment: 

Risk= CDI x SF 

Where: 

Risk A unitless probability of an individual developing cancer, 

CDI Chronic Daily Intake over 70 years (mg/kg-day), and 

SF Slope Factor (mg/kg-dayt I 

Because the slope factor is often an upper 95th-percentile confidence limit of the probability of a 

response and is based on animal data used in the multistage model , the carcinogenic risk will 

generally be an upper-bound estimate. This means that the "true risk" is not likely to exceed the 

risk estimate derived through this model and is likely to be less than predicted . 

For simultaneous exposure to several carcinogens, the USEPA assumes that the risks are 

additive. That is to say: 

RiskT = Riskl + Risk2 + ... + Riskj 
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Where: 

RiskT = Total cancer risk, expressed as a unitless probability, and 

Riski Risk estimate for the ith substance. 

Addition of the carcinogenic risks is valid when the following assumptions are met: 

doses are low, 

no synergistic or antagonistic interactions occur, and 

similar endpoints are evaluated . 

According to guidance in the National Contingency Plan, the target overall lifetime carcinogenic 

risks from exposures for determining clean-up levels should range from I o-4 to I o-6. 

6.5.1.3 Tentatively Identified Compounds 

VOC and semivolatile organic analyses of soil , sediment and surface water samples included 

tentatively identified compounds (TICs). While VOC TICs were found sporadically, 

semivolatile TICs were consistently found at total concentrations which often exceeded the total 

TCL compounds. The TICs consist primarily of unknown compounds and compounds not 

known to be toxic. It is likely that there is some risk added by the TI Cs at the site, but this risk is 

likely not significant when compared to the risk presented by the TCL chemicals. 

6.5.2 Summary of Cancer and Noncancer Risks 

Human health risks were calculated for one current and five future exposure scenarios: 

• Current site worker 

• Future outdoor park worker 

• Future indoor park worker 

• Future construction worker 

• Future recreational visitor 

• Future resident. 

The potential exposure routes associated with each exposure scenario are as follows : 
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Current Site Worker: Inhalation of ambient air, ingestion of soil , and dermal contact with soil. 

Outdoor Park Worker: Inhalation of ambient air, ingestion of soil, dennal contact with soil , 

ingestion of groundwater, and dermal contact with surface water and sediment. 

Indoor Park Worker: Inhalation of indoor air, ingestion of surface dust, dermal contact with 

surface dust, and ingestion of groundwater. 

Construction Worker: Inhalation of ambient air, ingestion of soil, and dermal contact with soil. 

Recreational visitor (child): Inhalation of ambient air, ingestion of soil, dermal contact with soil , 

ingestion of groundwater, dermal contact with and inhalation of groundwater while showering, 

dermal contact with surface water and sediment, and ingestion of sediment. 

Resident: Inhalation of ambient air, ingestion of soil , dermal contact with soil, ingestion of 

groundwater, dermal contact with and inhalation of groundwater while showering, dermal contact 

with surface water and sediment, and ingestion of sediment. 

Tables 6-8 and 6-9 summarize the calculated cancer and noncancer risks for all exposure 

scenarios considered in this risk assessment. Table 6-8 summarizes the reasonable maximum 

exposure (RME) scenarios and Table 6-9 summarizes the central tendency (CT) scenarios . The 

risk calculations for ea.ch exposure scenario and exposure route are discussed in the following 

sections . Tables 6-8 and 6-9 also serve as a guide to tables in Appendix G, which show risk 

calculations for each exposure route. The following sections highlight the exposure scenarios at 

each site which result in risks that exceed the USEPA defined targets (lifetime cancer risk range 

of 10-4 to 10-6; non-cancer hazard index less than one). 

6.5.2.1 Current Site Worker 

Three exposure routes were evaluated for the site worker. The total cancer risk from all 

exposure routes is below the EPA target range for both the RME and CT. Likewise, the total 

non-cancer hazard index from all exposure routes is less than one for both the RME and CT. 
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TABLE 6-8 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGEN IC RISKS 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 
SEAD- 4 Remedial Investigation 

Seneca A rmy Depot Activ ity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalation o f Dust in Ambien t Air Table G-2 

In gestion of Soil Table G-11 

Dermal Con tact to So il Table G-13 

TOTAL RECEPTOR RISK 'Ne & Car 

Inhalation of Dust in Ambient Air Table G-2 

In gestion of Soil Table G-11 

Dermal Contact to So il Table G- 13 

Inges tion of Ground Water Table G-1 9 

Dermal Contact to Surface Water Table G-23 

Dermal Contact to Sediment Table G-27 

TOTAL RECEPTOR RISK 'Ne & Car) 

Inhal ation o f Dust in Indoor Air Table G-5 

Ingestion of Indoor Dust/Dirt Table G-7 

Dermal Contact to Indoor Dust/Dirt Table G-9 

Ingest ion of Ground Water Table G-1 9 

TOTAL RECEPTOR RISK 'Ne & Car 

Inh alation of Dust Ambient A ir Table G-2 

Ingestion of Soil Table G-11 

Dermal Contact to Soil Table G-13 

Inh alation of Ground \ Veter Table G-17 

In gest ion of Grou nd \Vater Table G-1 9 

Derm al Contact 10 Ground Waler Table G-2 1 

Dermal Contact to Surface \ Vat er Table G-23 

Dermal Contac l to Sedim ent Table G-27 

Ingestion of Sedim ent Table G-2 5 

TOTAL RECEPTOR RISK 'Ne & Car 

Inhalation o f Du5t in Ambient Air Table G-2 

Ingest ion of Soil Table G-11 

Dermal Con tact to Soi l Table G-13 

TOTAL RECEPTOR RISK (Ne & Car) 

HAZARD CANCER 
INDEX RISK 

SE-05 2E-08 

SE-03 SE-08 

IE-03 I E-08 

6Edll B.&f/B. 

JE-04 IE-07 

4E-02 4E-07 

9E-03 IE-07 

SE-02 8E-07 

4E-03 9E-06 

JE-03 2E-08 

l..Edl1. ~ 

I E-0 1 SE-07 

SE+00 9E-05 

2E+0I 3E-04 

SE-02 8E-07 

1E±fl1 3.E:f/J. 

I E-04 IE-08 

3E-02 6E-08 

I E-03 4E-09 

6E-04 2E-09 

2E-02 6E-08 

2E-0I 6E-07 

2E-02 6E-06 

IE-02 IE-08 

6E-02 4E-07 

1.Edll. Z.E=fM 

6E-03 IE-07 

2E-0l IE-07 

IE-02 6E-09 

2Ed!.1 JE.:J!.Z 
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TABLE 6-8 (cont.) 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 
SEAD- 4 Remedial Investigation 

Seneca Army Depot Activity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALC ULATIONS 

Table Number 

Inhalation of Oust in Ambient Air Table G-2 

Ingestion of Soil Tab leG-11 

Dermal Contact to Soil Tab le G-1 3 

Jnhalalion of Ground Water Table G-1 7 

Ingestion of Ground \Valer Table G-1 9 

Dermal Contact to Ground Water Tab le G-2 1 

Dermal Contact to Surface \Valer Tab le G-23 

Ingestion of Sediment Table G-25 

Dermal Contact to Sediment Table G-27 

TOTAL RECEPTOR RJSK Ne & Car 

ADULT C HILD 
HAZARD HAZARD 

INDEX INDEX 

2E-03 3E-03 

SE-02 SE-01 

2E-02 3E-02 

5[-03 2[-02 

2E-0! 5E-0! 

3[+00 6E+ OO • 

4E-02 5E-02 

4E-02 4[-01 

3E-02 3E-02 

lE.±f/f/. Z£±f!J/. 

• Risk via this route are driven by Aroclo r- 1260 The reader is cautioned that these values gross ly overestimate the ri sk due to low frequency of detection and excessive conservatism in 
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TABLE 6-9 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

CENTRAL TENDENCY (CT) - SEAD-4 
SEAD- 4 Remedial lnves tigalion 

Seneca Army Depot Activity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalation of Dust in Ambient Air Table G-3 

Ingestion of Soil Table G-12 

Dermal Contact to Soil Table G-14 

TOTAL RECEPTOR RISK c& Car 

Inhalation of Dust in Ambient Air Table G-3 

Ingestion of Soil Table G-12 

Dermal Contact to Soil Table G-14 

Ingestion of Ground Water Table G-20 

Dermal Contact to Surface Water Table G-24 

Dermal Contacl to Sediment TableG-28 
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Ingestion of Indoor Dust/Dirt Table G-8 
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Dermal Contact to Soil Table G-14 

Inhalat ion of Ground Water Table G-18 
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TABLE 6-9 (cont .) 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

CENTRAL TENDENCY (CT) - SEAD-4 
SEA D- 4 Remedia l Investiga tion 

Seneca Army Depot Activity 

I EXPOSURE/RISK ADULT CHILD 
RECEPTOR EXPOSURE ROUTE CALCULATIONS HAZARD HAZARD 

Table Number : INDEX INDEX 

E.IITIJRE RESIDENT Inhalation of Dust in Ambient Air Tab le G-3 JE-03 2E-03 

Ingestion or Soil Table G-12 JE-02 JE-01 

Dermal Contact to Soi l Table G-14 2E-03 4E-03 

Inhalation of Ground Water Table G-18 2E-03 6E-03 

Ingestion of Ground Water Table G-20 IE-OJ 2E-01 

Dermal Contacl to Ground Water Table G-22 2E+OO " JE+OO • 

Dermal Contact to Surface \Vater Table G-24 IE-02 IE-02 

Ingestion of Sediment Table G-26 I 7E-03 6E-02 

i 
Dermal Contact to Sediment Table G-28 

I 
IE-03 IE-03 

TOTAL RECEPTOR RISK (Ne & Car) ZE±!ll! J.£±flJ/. 

Notes · 
• Risk via th is route are d ri ven by Aroclor-1 260 The reader is cautioned that these values gross ly overestimate the risk due to low frequency of detection and excessive conservatism in 
the dermal abso rpt ion model for highly li pophilic compounds, such as PCBs. See Sections 6.S.2.6 and 6.5.4 for furth er di scuss ion. 
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6.5.2.2 Future Outdoor Park Worker 

Six exposure routes were evaluated for the outdoor park worker. The total cancer risk from all 

exposure routes is within the EPA target range for both the RME and CT. The total non-cancer 

hazard index from all exposure routes is less than one for both the RME and CT. 

6.5.2.3 Future Indoor Park Worker 

Four exposure routes were evaluated for the indoor park worker. For the RME, the total cancer 

risk from all exposure routes, 3 x 10-4, exceeds the EPA target range. For both the RME and CT, 

the total non-cancer hazard index from all exposure routes is greater than one: RME HI=20, CT 

HI=4. Ingestion and Dermal Contact with Indoor Dust are the exposure routes responsible for 

the calculated risks. The chemical that drives all of these risks is Aroclor-1254. For the RME, 

Aroclor-1254 poses the following calculated risk levels: cancer risk = 2 x 10-4 ( dust dermal 

contact), cancer risk= 4 x 10-5 (dust ingestion); HQ= 20 (dust dermal contact), HQ= 3 (dust 

ingestion). 

6.5.2.4 Future Construction Worker 

Three exposure routes were evaluated for the construction worker. The total cancer risk from all 

exposure routes is below the EPA target range for both the RME and CT. Likewise, the total 

non-cancer hazard index from all exposure routes is less than one for both the RME and CT. 

6.5.2.5 Future Recreational Visitor (Child) 

Nine exposure routes were evaluated for the child recreational visitor. The total cancer risk from 

all exposure routes is within the EPA target range for both the RME and CT. The total non

cancer hazard index from all exposure routes is less than one for both the RME and CT. 

6.5.2.6 Future Resident 

Nine exposure routes were evaluated for the future resident. For the RME, the total cancer risk 

from all exposure routes, 2 x 10-4, exceeds the EPA target range. For both the RME and CT, the 

total non-cancer hazard index from all exposure routes is greater than one for both the adult and 
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child resident. For the adult, the HI = 3 (RME) and 2 (CT). For the child, the H1 = 7 (RME) and 

3 (CT) . 

Dermal Contact with Groundwater and Surface Water are the exposure routes responsible for the 

calculated RME cancer risk. The chemicals that drive this risk level are: Aroclor-1260, cancer 

risk = 6 x 10-5 (groundwater dermal contact); and benzo(a)pyrene, cancer risk = 8 x 1 o-5 

(surface water dermal contact). 

Dermal Contact with Groundwater is the exposure route responsible for the calculated RME and 

CT adult and child non-cancer risk. The chemical that drives all of these risks is Aroclor-1260. 

For the RME, Aroclor-1260 exhibited the following calculated hazard quotients: HQ= 3 (adult), 

HQ= 6 (chi ld). For the CT, Aroclor-1260 exhibited the following calculated hazard quotients: 

HQ= 2 (adult), HQ= 3 (child). 

The reader is cautioned that the HQ and cancer risk values attributed to benzo(a)pyrene and 

Aroclor-1260 due to dermal contact with water are highly uncertain and may grossly 

overestimate actual risks . Both compounds were detected only once in ~heir respective media 

(benzo(a)pyrene in surface water: 1 sample of 13, Aroclor-1260 in groundwater: I sample of 30). 

In both cases, the reported concentration was a very low estimated value, lower than the 

quantitation limit for the samples. Therefore, it is highly unlikely that either compound is 

pervasive in either surface water or groundwater across SEAD-4, and it is possible that the 

detections were analytical artifacts associated with the laboratory ' s effort to identify and semi

quantify compounds at very low concentrations. Also, in "Dermal Exposure Assessment: 

Principals and Applications", USEPA warns that its exposure assessment method for dermal 

contact with water during showering or swimming may yield seemingly unreasonable (i .e. , 

counterintuitive) results . For instance, the absorbed dose due to dermal contact may exceed the 

dose received by direct ingestion of the same water. This, in fact, was the case for Aroclor- I 260 

in groundwater. It should also be noted that the single detected Aroclor-1260 concentration was 

below the applicable New York drinking water standard . These and other related issues are 

discussed further in the Uncertainty Section (Section 6.5.4). 

6.5.3 Risk Characterization for Lead 

The previous analyses of the current and future land use exposure scenarios do not include any 

quantification of risk for lead since no approved RID, RfC, slope factor or inhalation unit risk 
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currently are available. Lead was consistently detected at SEAD-4 in all media. This section 

qualitatively addresses the risk from lead exposure at SEAD-4. 

The effects of lead are the same regardless of whether it enters the body through breathing or 

ingestion . The major health threat from lead arises from the damage it causes to the brain, 

especially in fetuses, infants and young children, which are not part of the current site users. 

Young and developing humans are highly sensitive to its effects. Also, young children are prone 

to ingest more lead as a result of normal mouthing behavior. Decreased IQ and reduced growth 

may result from childhood exposure. Fetal exposure may result in preterm birth, reduced birth 

weight, and decreased IQ. Some of the health effects of lead, particularly changes in the levels 

of certain blood enzymes and in aspects of children ' s neurobehavioral development, may occur 

at blood levels so low as to be essentially without a threshold . 

Lead exposures may increase blood pressure in middle-aged men . High-level exposure can 

severely damage the brain and kidneys in adults or children. In addition, high doses of lead will 

cause abortion and damage to the male reproductive system. The USEPA currently does not 

provide any toxicity values for lead. The USEPA has placed lead in weight-of-evidence Group 

B2, indicating that it is a probable human carcinogen. 

USEPA has developed different approaches for assessing risks from adult and child exposure to 

lead. To address adult exposures, EPA issued "Recommendations of the Technical Review 

Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult 

Exposures to Lead in Soil" (USEPA, December 1996). EPA has addressed residential soil 

exposures (including children) in the Office of Solid Waste and Emergency Response (OSWER) 

Interim Directive #9355.4-12 titled "Revised Interim Soil Lead Guidance for CERCLA Sites and 

RCRA Corrective Action Facilities" (USEPA, August 1994). The analysis of potential risk from 

exposure to lead at SEAD-4 follows these recommendations for adult and child exposures, 

respectively. 

Residential Exposure 

To qualitatively assess risks from chi Id residential lead exposure, the site concentrations are 

compared with the screening level presented in the OSWER Interim Directive #9355 -1 2. In this 

Directive, EPA presents a screening level of 400 mg/kg lead in soil , based on the agency's 

running of the Integrated Exposure Uptake Biokinetic (IEUBK) Model with default parameters. 
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This Directive indicates that this screening level may be used a tool to determine which sites or 

portions of sites do not require further study. 

Adult Occupational Exposure 

To qualitatively assess risks from adult occupational lead exposure, the site concentrations are 

compared with risk-based remediation goals (RBRGs) presented in "Recommendations of the 

Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated 

with Adult Exposures to Lead in Soil" (USEPA, December 1996). In this report, EPA presents a 

model to calculate target soi l concentrations of lead (RBRGs) at which the exposure for a women 

of child-bearing age would minimize risk to her fetus . Thus, while adu lt exposure is addressed 

by EPA's analysis, the most sensitive receptor (i.e., the fetus) is being protected. 

EPA has calculated RBRGs for lead in soil using their recommended default parameters as 

inputs to the model. For a worker population exposed for 219 days per year, EPA suggests an 

RBRGs in the range 750 - 1750 mg/kg lead in soil. 

As shown in Table 6-3, the average concentrations for lead m surface soil , total soils and 

sediment range from 77 to 163 mg/kg, which are lower than any of the EPA recommended 

screening levels discussed above. The average lead concentration in solids inside the buildings 

is 3800 mg/kg, which is higher than the EPA recommended screening levels for soils. The EPC 

for indoor air, also shown in Table 6-3 is 0.2 ug/m3 while the highest outdoor air EPC is 0.006 

ug/m3. These va lues are lower than the National Ambient Air Quality Standard for lead, which 

is 1.5 ug/m3 (based on a 3-month average). 

These results suggest that lead may pose a health risk upon regular exposure to the site indoor 

solids. However, the soils, indoor air and ambient air exposure pathways do not appear to pose 

unacceptable risk from lead. The most susceptible receptors wou ld be the future indoor park 

worker. 

6.5.4 Uncertainty Assessment 

All risk assessments involve the use of assumptions, judgments, and imperfect data to varying 

degrees . This results in uncertainty in the final estimates of risk. There are uncertainties 

associated with each component of the risk assessment from data collection through risk 
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characterization. For example, there is uncertainty in the initial selection of substances used to 

characterize exposures and risk on the basis of the sampling data and available toxicity 

information . Other sources of uncertainty are inherent in the toxicity values for each substance 

and the exposure assessments used to characterize risk. Finally, additional uncertainties are 

incorporated into the risk assessment when exposures to several substances across multiple 

pathways are summed. Areas of uncertainty in each risk assessment step are discussed below. 

6.5.4.1 Uncertainty in Data Collection and Evaluation 

Uncertainties in the data collection/evaluation step of the risk assessment focus on determining 

whether enough samples were collected to adequately characterize the risk, and if sample 

analyses were conducted in a qualified manner to maximize the confidence in the results. 

Results of the sample analyses were used to develop a database which includes a complete list of 

the chemicals by media and their representative concentrations used in the risk assessment. The 

sampling and analysis was part of the comprehensive RI effort and addressed various objectives 

in addition to the risk assessment. Therefore, the samples were not collected randomly but were 

collected from areas of the site known to be contaminated. This type of non-random sampling 

biases the data collected toward overestimating chemical concentrations from the site. The 

judgmental bias in the sample collection alsc, limits the applicability of statistic!: to the database. 

Because the statistics used to calculate the upper limit of the 95th-percentile confidence interval 

assume that the data represents a randomly distributed population, and the database does not, 

there is inherent uncertainty in the application of statistics. Collection of non-random, 

judgmental samples was necessary to adequately characterize the nature and extent of 

contamination which is an objective of the RI . 

All chemicals detected that were potentially site-related were retained in this assessment. 

Chemicals that were never detected were eliminated from the assessment. This practice may 

slightly underestimate risks due to low levels (i .e., below the sample quantitation limit) of 

eliminated chemicals . Since samples were collected at areas where concentrations were 

expected to be high, it is very unlikely that any chemicals were present at the site at 

health-significant levels and not detected in at least one sample. However, if this did occur, this 

assumption will underestimate risk . The 95th UCLs were used to calculate site-related risks. 

Since that assumption implies chronic exposure to the 95th UCL concentration, this assumption 

is likely to overestimate risk. 
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If a chemical was detected, it was retained in the risk assessment regardless of how frequently it 

was detected . To calculate the upper limit of the 95th-percentile confidence interval, chemicals 

were assumed to be present in all samples in a media. When the chemical was not detected in a 

sample, one-half of the SQL was used . Especially for chemicals that were detected in only a few 

samples, the upper limit of the 95th-percentile confidence interval probably greatly 

overestimates the amount of the chemical present and, consequently, the risk from the chemical. 

RAGS guidance (USEPA, 1989a) states that if a small number of TICs are present relative to 

TCL compounds, they can be eliminated in the risk assessment. This process has the possibility 

of underestimating risk. 

The database also includes a number of data validation flags , indicating uncertainty 111 the 

reliability of the performance of the analyses done by the laboratory. Flagged data were retained 

following RAGS guidance. 

6.5.4.2 Uncertainty in Exposure Assessment 

There are inherent uncertainties 111 predicting future land uses and future chemical 

concentrations. Future land use scenarios were based on :::urrent plans for redevelopment of this 

portion of SEDA. Current land uses were identified by characterizing the site's physical setting. 

A large part of the risk assessment is the estimation of risks for a broad set of exposure scenarios 

and pathways. If exposure does not occur, no risks are present. This assessment does not factor 

in the probability of the exposure occurring. For certain pathways, exposure may be extremely 

unlikely. For example, the future park worker is assumed to occupy the buildings in their 

present condition . It is unlikely that these buildings will be used "as is" without some 

renovation. This assumption yields an overestimate of risk for this scenario. 

Once pathways are identified, exposure point concentrations must be estimated. There is always 

some doubt as to how well an exposure model approximates the actual conditions receptors will 

be exposed to at a given site. Key assumptions in estimating exposure point concentrations and 

exposure assumptions and their potential impact on the assessment are described in the following 

paragraphs. 
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As summarized in Table 6-5, there are many factors which determine the level of exposure for each 

exposure pathway. These factors include inhalation rates, ingestion rates, exposure frequencies, 

exposure durations, body weight, etc. The values for these exposure factors must be selected by the 

risk assessor to represent each receptor. For the RME scenarios particularly, upper bound values 

were selected for each exposure factor. In the calculations of RME exposure, these multiple upper

bound exposure factor estimates compound to yield intakes and absorbed doses which overestimate 

likely exposure levels. 

There is further uncertainty m the quantitative dermal exposure assessments for soil and 

sediment, since these assessments have been limited to just five compounds with credible dermal 

absorption factors . Many other compounds were measured in soil and sediment which might be 

absorbed through the skin, although reliable quantitative absorption factors are not available. 

Ignoring this larger group of chemicals results in quantitative exposure estimates (absorbed 

doses) which underestimate the true potential exposures from dermal contact. Consequently, any 

risk associated with these compounds is also underestimated. 

There is considerable uncertainty in the quantitative dermal exposure assessments for surface 

water (during swimming or wading) and groundwater (during showering). USEPA has 

cautioned that its recommended approach for calculating dermal exposures to organic chemicals 

in water may be overly conservative. EPA expressed concern that for some compounds its model 

estimates absorbed dose from dermal exposure during showering that are much greater than the 

dose from ingestion of 2 L/day of water. EPA further states that model validation is difficult due 

to a lack of data. This effect is most notable for compound with high estimated Kp values (Kp > 

0.1 cm/hr), such as PCBs and PAHs. Consequently, risks associated with these compounds may 

be overestimated. 

There is also uncertainty associated with using oral toxicity values to calculate dermal risks. As 

seen in the literature, there are differences between oral and inhalation absorption efficiencies. 

These differences vary and will likely cause either underestimation or overestimation of dermal 

risks. The efficiencies are generally within 1 order of magnitude of each other, so the 

uncertainty introduced is less than 1 order of magnitude. 

The EPCs derived from the measured chemical concentrations are assumed to persist w ithout 

change for the entire duration of each exposure scenario. It is likely that some degradation would 
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occur over time, particularly for some of the organic compounds, that would reduce the current 

concentrations. Therefore, this steady state assumption tends to overestimate exposure levels. 

6.5.4.3 Uncertainty in Toxicity Assessment 

Of the chemicals of potential concern, a number had no reference dose or slope factors. They 

are: 

• acenaphthylene 

• benzo(g,h, i )pery Jene 

• di benzofuran 

• phenanthrene 

• Arochlor-1248 

• calcium 

• lead 

• magnesium 

• potassium 

• sodium 

• Endrin Aldehyde 

• Endrin Ketone 

• delta-BHC 

• Methoxychlor 

• 2-amino 4,6-dinitrotoluene 

• 2-nitrotoluene 

• 3-nitrotoluene 

• 4-nitrotoluene 

• nitrobenzene 

• RDX 

Several of these compounds have toxicity information such as weight of evidence classification 

indicating a strong potential for adverse health effects, particularly lead. The absence of toxicity 

values of these chemicals tends to underestimate risks . 

There is considerable uncertainty inherent in the toxicity values for both carcmogens and 

noncarcinogens. Many of the studies are based on animals and extrapolated to humans, and in 
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some cases, subchronic studies must be used to assess chronic effects. Most cancer slope factors 

are calculated using a model which extrapolates low dose effects from high dose animal studies. 

Because toxicity constants are generally based on the upper limit of the 95th-percentile 

confidence interval or incorporate safety factors to compensate for uncertainty, chemical-specific 

risks may be overestimated. 

Toxicity information was not available for dermal exposure; hence, several assumptions had to 

be made which may tend to over- or underestimate risk. Oral toxicity values were used without 

adjustment to calculate risks from dermal exposure because the USEPA has not derived toxicity 

values for this route of exposure. However, values found in the literature (Owen, 1990) indicate 

that the uncertainty associated with using oral absorption to estimate dermal absorption is likely 

less than one order of magnitude. This is due to the lack of scientific studies available to 

quantify dermal toxicity and carcinogenic potential for the vast majority of priority pollutants 

and because chemical specific information needed to convert ingested dose to absorbed dose is 

not available. 

6.5.4.4 Uncertainty in Risk Characterization 

Uncertainties in the toxicity assessment are compounded under the assumption of dose additivi~ 

for multiple substance exposure. That assumption ignores possible synergism ' s and antagonisms 

among chemicals, and assumes similarity in mechanisms of action and metabolism. Synergism is 

the amplification of one chemical ' s toxic effect by the presence of a second chemical. For 

example, it is known that smokers also exposed to asbestos have higher lung cancer incidence 

than either smokers or asbestos workers alone. Ignoring synergism to the extent that it may 

occur at environmental levels tends to underestimate risk. Antagonism is the reduction of one 

chemical ' s toxic effect by the presence of a second chemical. For example, certain foods (such 

as broccoli) contain chemicals believed to be anticarcinogenic. Ignoring antagonism tends to 

overestimate risk. Risks summed for chemicals having various weight-of-evidence 

classifications as well as different target organs may also tend to overestimate risk. 

6.5.4.5 Uncertainty Pertaining to Dermal Risks from PCBs and PAHs in Water 

As highlighted in the Risk Characterization section (Section 6.5 .2 .6), there is considerable 

uncertainty associated specifically with dermal exposures to PCBs and PAHs in surface water 

and groundwater at SEAD-4. Areas of uncertainty are discussed below: 
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1. 

2. 

3. 

Low frequency of detection . Aroclor-1260 (PCB) was detected in just one of 30 

groundwater samples. Benzo(a)pyrene and other PAHs were detected in just one of 13 

surface water samples. The statistical treatment of these datasets to develop EPCs is 

highly uncertain, since it is dominated by "non-detect" values and the underlying 

distributions cannot be determined. Potential exposures to compounds detected so 

sporadica lly cannot be characterized with confidence. 

Compounds detected in one of two sampling rounds. Aroclor-1260 was detected in 

just one of two sampling rounds from the same set of wells. Therefore, its presence is 

unconfirmed in the second set of tests. 

Concentrations reported below the Sample Quantitation Limit (SOL) . The single 

detected results for both Aroclor-1260 in groundwater and benzo(a)pyrene in surface 

water were estimated values below the SQL. Identification and quantitation near the 

analytical detection is highly uncertain, and these results may be artifacts of the 

analytical process. 

4. Dermal exposure modeling is highly uncertain. USEPA believes that its recommended 

model for estimating absorbed doses of organic compounds from dermal contact with 

water may overestimate true potential doses. Absorbed doses from dermal exposure that 

greatly exceed the ingestion dose from the same water are counterintuitive and do not 

appear to be realistic. The model has not been adequately validated . 

5. Unrealistically high fraction of PCB in water absorbed during showering. A comparison 

of the absorbed dose of Aroclor-1260 during showering to the total mass of Aroclor-

1260 contained in the water indicates that the dermal exposure model overestimates 

exposure. For example, the model estimates that the adult resident absorbs more than 

30% of the Aroclor-1260 contained in the water released during the shower. The model 

used in this assessment assumed that I 00% of the skin surface was in contact with the 

water (other researchers have estimated 40%). Therefore, PCB absorbed dose and risk 

are probably overestimated. 
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6.5.4.6 Central Tendency Risk 

In addition to the RME risks detailed in previous sections, central tendency risks were calculated 

for the exposure scenarios. These results are summarized in Table 6-9 . As described by EPA, 

the central tendency risk approximates the arithmetic mean or median risk, as opposed to the 

RME risk which describes exposures above the 90th percentile of the population distribution. 

The central tendency risk is calculated by replacing some of the 95th percentile exposure 

parameters with 50th percentile or median values. For example, the 95th percentile value for 

employment at a single workplace, 25 years, is replaced by a more typical value of 7 years. 

Other values are replaced as described in the EPA guidance. 

The central tendency risk, when compared to the RME risk helps to illustrate the uncertainty 

inherent in calculating only the RME risks. A comparison of Table 6-8 to 6-9 indicates that the 

central tendency Hi's are about 20% to 80% of the RME HI's and the central tendency cancer 

risks are < 10% to 33% of the RME risks. 

6.7 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT 

The human health risk assessment was performed in accordance with the USEPA ' s Risk 

Assessment Guidance for Superfund (EPA, 1989b ). The human health risk assessment 

considered si x potential exposure scenarios: a current site worker, a future park worker, a future 

construction worker, a future recreational visitor, and a residential adult. The results of the 

human health risk assessment show that only a future industrial worker or construction worker 

has the potential to be exposed to chemicals of concern at levels that are above those defined by 

the USEPA 

Human health risks were calculated for following exposure scenarios: 

I) current on-site worker; 

3) future outdoor park worker 

3) future indoor park worker; 

4) future on-site construction worker; 

5) future recreational visitor; 

6) future resident. 
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Of these receptors, only the future indoor park worker and future resident exhibit risks of cancer 

above the USEPA target risk range. These same receptors also exhibit non-cancer health risk. 

As shown in Table 6-8 , the RME excess cancer risk for the indoor park worker of 3 x 1 o-4 and 

the hazard index of 20 are due primarily to dermal contact with indoor dust. Ingestion of indoor 

dust also poses a non-cancer risk which results in a hazard index greater than 1. In evaluating 

this result, the likelihood of occupancy of buildings in their current state by park workers should 

be considered. If the buildings are renovated prior to occupancy, or if indoor park operations are 

housed in a new building, then the risks to future workers would be much lower than estimated 

in this assessment. 

As shown in Table 6-8, the RME excess cancer risk for the resident of 2 x 1 o-4 and the ha.zard 

indices of 7 (child) and 3 (adult) are due primarily to dermal contact with groundwater and 

surface water. The combined ingestion of soil and sediment also poses a non-cancer risk which 

results in a hazard index greater than 1. These results are due to exposures estimated from the 

detection of very low levels of Aroclor-1260 in one groundwater sample and PAHs in one 

surface water sample. The Aroclor-1260 detection was found in the groundwater sample from 

MW4- l 0, which is located adjacent to Building 2084. These results are considered highly 

unce1tain and probable overestimates of risk, as qualified in the Risk Characterization and 

Unce1tainty sections of this report. 

Both the carcinogenic and non-cancer health risks for all other receptors were within or below 

the USEPA target leve ls: the current site worker, future outdoor park worker, future construction 

worker and future recreational visitor. 

The potential ri sks from exposure to lead in soil were assessed separately from other compounds. 

The soil and sediment results were compared with USEPA screening levels for residential and 

occupational exposures. The SEAD-4 average lead concentrations were all less than the 

applicable screening levels . Therefore, there is no expected health risk to resident children or 

working adults due to exposure to current or future lead at the site . 
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7.0 ECOLOGICAL RISK ASSESSMENT (ERA) 

An ecological risk assessment (ERA) was undertaken at SEAD-4, the Munitions Washout 

Facility, to evaluate whether hazardous substance releases have the potential to cause adverse 

effects to ecological resources. This section provides a description of the methodology and 

results. Complete risk calculation tables, including toxicity reference values and estimated 

exposures, are provided in Appendix H. 

7.1 INTRODUCTION 

In addition to the evaluation of human health, potential risk posed by site contaminants to other 

environmental receptors must also be considered. The requirement for an evaluation of 

environmental risk to the ecological communities at this site is described in CERCLA, as 

amended by the Superfund Amendments and Reauthorization Act (SARA) and the New York 

Rules for Inactive Hazardous Waste Disposal Sites. 

This ERA was conducted in accordance with several USEPA and New York State Department of 

Environmental Conservation (NYSDEC) guidance documents including "Ecological Risk 

Assessment Guidance for Superfund (ERAGS): Process for Designing and Conducting 

Ecological Risk Assessments" (USEP A, 1997), "Guidelines for Ecological Risk Assessment" 

(USEPA, 1998), "Fish and Wildlife Impact Analysis" (NYDEC, 1994). 

The current USEPA ecological risk assessment paradigm includes eight general steps: 

1. Screening-Level Problem Formulation and Effects Evaluation (toxicity). 

2. Screening-Level Exposure Estimate and Risk Calculation . 

3. Baseline Problem Fomrnlation. 

4. Study Design and DQO Process. 

5. Verification of Field Sampling Design. 

6. Site Investigation and Data Analysis . 

7. Risk Characterization. 

8. Risk Management (USEPA 1997). 
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The ecological risk assessment presented in thi s section includes a screening-level ecological 

risk assessment (SLERA, Steps 1 and 2) and further refinement of contaminants of concern 

(COCs). 

Upon completion of screening-ERA Step 2, there is a Scientific Management Decision Point 

(SMDP) with three possible decisions : 

• There is adequate information to conclude that ecological risks are negligible and therefore 

no need for remediation on the basis of ecological risks , 

• The information is not adequate to make a decision at this point and the ERA process should 

continue to a baseline ERA, or 

• The information indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted. 

The results of this ERA indicate the contaminants of potential concern (COPCs). The refinement 

of COCs helps streamline the overall ERA process by considering additional components early 

in the baseline ERA. The results of the ecological risk assessment presented will be used to 

determine the need for further study. The baseline ERA if conducted will further evaluate 

potential or actual adverse ecological effects associated with site-related contaminants and 

results will be used to develop appropriate remedial measures, if required. 

7.2 STEP lA: SCREENING-LEVEL PROBLEM FORMULATION 

This step considers environmental characteristics of the site, contaminants present, potential fate 

and transport processes, and potential receptor categories and exposure pathways. A brief 

ecological characterization is provided, COPCs are identified, and a preliminary conceptual site 

model (CSM) is presented. 

7.2.1 Environmental Setting 

This description of ecological characteristics of the SEAD-4 site is based on a combination of 

literature review, file searches, telephone interviews, office visits, and a site survey. The 

assessment included biological groups and special-interest resources associated with the site 

including vegetation, wildlife, aquatic life, endangered and threatened species, and wetlands. 

Information was obtained from various departments of the NYSDEC, Cornell University, the 

U.S. Fish and Wildlife Service (USFWS), and from various publications. Site-specific resource 
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infonnation was obtained from previous ecological characterizations, the Seneca Army Depot 

Natural Resources Management Plan (SEDA, 1992c), the Rare Species Survey Seneca Army 

Depot Activity (USFWS 1996), the Wetland Delineation Report for the New York State 

Department of Correctional Services (NYSOGS, 1998), and the Wetlands, Fish, and Wildlife 

Plan (SEDA, 1995). Regional information was obtained from the USGS quadrangle maps, the 

USFWS National Wetland Inventory maps, and digital ortho quadrangle aerial photography. 

Site-specific habitat and wildlife species information was obtained during September 1999 site 

surveys performed by Parsons ES ecologists . During the field survey, observations and 

assessments were concentrated on undeveloped upland areas, ponds, and drainage swales within 

the study area . Only limited, informal biological sampling was conducted to determine the 

species present within the study area. Sampling included small mammal trapping on three 

consecutive nights, and seining in the artificial pond and drainage ditches for fish and 

invertebrates . No extensive quantitative sampling was conducted during this preliminary phase 

of the evaluation. A summary of the site ecological characterization is provided in this section. 

A complete ecological characterization of the site and 0.5-mile vicinity is provided m 

Section 3. 7. The proposed future land use for this site is as a conservation/recreation area. 

Physical Site Description 

The Seneca Army Depot lies within the southern portion of the area described in the Ecological 

Communities of New York State (NYSDEC, 1990) as the Great Lakes Plain, on the northern 

edge of the Appalachian Plateau. The Seneca Army Depot is composed of approximately 10,600 

acres of a high, broad plateau separating Cayuga Lake to the east, and Seneca Lake to the west. 

The topography across the installation slopes gently from 765 feet at the southeast comer to 585 

feet at the northwest comer. All areas of the installation have been altered to varying degrees by 

management practices, whether from mission-related maintenance activities within the last 

40 years, or from historical farming practices. With the on-going closure of the installation , 

some management activities such as mowing and silviculture have been reduced or terminated 

due to lack of manpower, or due to the change in mission. Off-base land use is predominantly 

agricultural and residential. 

SEAD-4, part of the fom1er Ammunition Workshop Facility, is approximately 30 acres in size, 

and is located in the southwestern portion· of the SEDA. This area is part of the southwestern 

portion of the Indian Creek watershed that ultimately discharges into Seneca Lake near Sampson 
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Park. The site comprises various abandoned buildings, railroad tracks; a network of paved and 

gravel roads, an excavated pond, and undeveloped areas. The site has been filled , drained, and 

graded. The rocky substrate is shale excavated from a nearby borrow pit. Ditches draining the 

site are small , intermittent and do not support wetland species except in occasional depressions. 

The ditches either connect to Silver Creek to the east or Indian Creek to the west. Both creeks 

have been highly altered to enhance drainage. They have been excavated so that they are deeper, 

wider, and straighter and the spoil from the excavation has been placed on the banks to prevent 

flooding. The ditches/creeks also have been cleared and snagged of all streambed vegetation . 

These creeks form a confluence at the southern boundary of the installation. 

Vegetative Communities and Habitat 

In addition to the developed areas, the SEAD-4 site includes several large disturbed upland areas 

providing terrestrial habitat, and a small pond that provides aquatic habitat. Based on the site 

review, the extensive drainage ditches around the perimeter of the site contain water only very 

briefly after storm events. These areas in general do not support aquatic life. A detailed 

discussion is presented in the following section. 

Terrestrial community types present include successional old field, successional scrub, and 

successional southern hardwoods. All wetlands within the 0.5-mile radius have been altered to 

some degree by land management practices. Natural creeks have been straightened and 

channelized, and former wetland areas have been drained and filled . 

Successional Old Field. The majority of the SEAD-4 study area falls into this vegetation 

classification. This habitat type occurs in areas in which the vegetation and/or soil have been 

altered by clear-cutting, grading, draining, mowing, or other activities commonly associated with 

land management practices. The vegetative cover in these areas is limited to herbaceous species 

common to recently or routinely disturbed areas and includes numerous nuisance exotic and 

opportunistic species. All upland areas within the study area that do not support a shrub or tree 

stratum exceeding 50% cover fall into this classification. Much of the munitions storage area 

was routinely mowed for security measures, as were the shoulders of the roadways and the areas 

around facilities. Now that the base is officially closed, mowing has become less frequent or has 

been terminated altogether, and the opportunistic species are successfully competing with the 

introduced turf and native grass species. ·Depending upon the specific site conditions, species 

present include goldenrod, chickweed, New England aster, Queen Anne ' s lace, ragweed, wild 
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strawberry, and dandelion . Many areas are rapidly succeeding into shrublands, as can be 

determined by the presence of red-osier dogwood, sumac, eastern red cedar sapling, multiflora 

rose, and serviceberry. This vegetation classification provided excellent habitat for the white

tailed deer which were often observed foraging in the old field areas adjacent to forest and shrub 

communities. Other species commonly observed in this habitat include eastern cottontail rabbit, 

numerous songbirds, red fox , and raccoon . 

Successional Shrub . This vegetation classification is characterized by a dominance of shrub 

species, and less than 50% cover of canopy trees . The species in this community include red

osier dogwood, staghorn sumac, wild plum, European buckthorn, red raspberry, black cherry, 

wild rose, and saplings of early successional trees such as black locust, red maple, and tree-of

heaven. In drier areas, these shrubs can form dense thickets, while in depressions, the dominant 

species are more mesic varieties such as the red osier dogwood and red raspberry. The 

groundcover in the successional shrub community is usually dominated by various graminoid 

species, interspersed with opportunistic forb species. This vegetation community is very popular 

with songbirds, especially migrating species. Those observed in this area included cedar 

waxwing, American robin, brown thrasher, blue jay, mocking bird, European starling, gray 

catbird, and rufous-sided towhee. Also common in this habitat are the common and white white

tailed deer, raccoon, and eastern cottontail rabbit. 

Successional Southern Hardwoods. Successional southern hardwood communities develop on 

sites that have cleared, graded logged, or otherwise disturbed. The canopy, which may form 

within 7 years of disturbance , is usually composed of fast-growing species that require a 

significant amount of light. When the canopy in this community becomes fairly dense, the 

canopy species usually do not reproduce because of the reduced sunlight, and shade-tolerant 

trees become established. This vegetation community is characterized by the dominance of early 

and mid-successional native and introduced tree species. Common canopy species include gray 

birch, black locust, American elm, silver maple, and eastern cottonwood. Understory species 

include those found in the old field communities. The wildlife found in this habitat included 

common white-tailed deer, black-capped chickadee, tufted titmouse, northern cardinal, northern 

flicker , downy woodpecker, raccoon, opossum, eastern gray squirrel, and the white white-tailed 

deer. 
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Artificial Pond. A small (0. 72 acres) pond is located west of the abandoned buildings in the 

southern region of the installation. The pond was excavated historically as a shale gravel pit for 

fill material. More recently, the side slopes were graded to create littoral shelves, and the pond 

was stocked with bass. Currently, the pond provides little habitat, and seining the pond produced 

one small bass fingerling . The side slopes have a sparse cover of upland forb species and there 

are no emergent, floating, or submerged aquatic vegetative species, with the exception of green 

algae mats. The water is relatively clear, but stained dark. The substrate in the bottom of the 

pond is approximately one foot deep, and is black, flocculent muck with a sulfur odor. The 

water level in the pond was very low due to the severe drought this area had experienced during 

the previous summer, and appeared to be approximately 3 feet deep to the top of the muck. The 

normal water elevation was estimated to be at least 3 .5 feet lower than the water level indicators 

on the side slopes. During the rainy season, the water in the pond increases and discharges 

through a 12" PVC pipe in the berm on the southern side of the pond. The discharge flows into a 

depression and then sheet-flows to the south. The depression was vegetated with cattail, but no 

other wetland indicator species were present. This pond offers marginal wildlife habitat due to 

the lack of vegetation and the low water volume. There are, however, numerous tracks of 

wading birds, raccoons, deer, and other wildlife around the pond, likely due to the fact that the 

pond is one of the few water sources on the installation. 

Ditch/Artificial Stream. Several channelized streams and excavated drainage ditches are found 

throughout the study area. Only the largest of the ditches had standing water present, and no 

flow was observed. These large ditches were vegetated with cattail, purple loosestrife, cardinal 

flower , goldenrod, and other herbaceous species. Many of the ditches support common upland 

ruderal species and likely only function as conveyance systems during severe storms. No 

wildlife was observed in the ditches within the study area, although muskrat and beaver were 

observed in ditches in the northern portion of the installation . A detailed characterization of 

drainage ditch soils is presented in the following section. 

Wildlife Resources . Wildlife resources at the Seneca Army Depot are intensively managed 

under a cooperative conservation and development plan developed in conjunction with the 

NYSDEC (1992). The objectives of the fish and wildlife management plan are to protect and 

develop habitat for the production of game and non-game species; control white-tailed deer 

harvest (with additional emphasis on white-tailed deer management); enhance non-game species 

populations for their aesthetic, recreational, and educational values; and establish long range 

goals for selected species including eastern bluebird, ring-necked pheasant, wood duck, white

tailed deer, and wild turkey. 
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Wildlife in the v icinity of SEAD-4 is primarily upland species, particularly those favoring old 

fields and shrub lands, since these are abundant habitats in the study area. The mixture of these 

habitats with small woodlots and tree rows provides ideal habitat for white-tailed deer, which are 

common throughout the installation . Commonly occurring small game mammals in the 

installation include eastern cottontail , gray squirrel , raccoon, snowshoe hare , mu skrat, beaver, 

eastern coyote, red fox , and gray fox. Ruffed grouse, ring-necked pheasant, and wild turkey also 

inhabit the depot. Waterfowl are attracted to wetlands on and around the depot, particularly the 

87-acre "duck pond s" created in the northeast corner of the property during the 1970s. Many 

non-game spec ies also are present in the depot and potentially utilize avai lable habitat. Tracks of 

raccoon and rabbit were observed adjacent to the site. 

The NYSDEC Natural Heritage Program Biological and Conservation Data System identifies no 

known occurrences of federal- or state-designated threatened or endangered plant or animal 

species within a 2-mile radius of the site. No species of special concern are documented within 

the depot property. Field invest igat ion of the s ite determined that the surrounding area is highly 

modified and has a disturbed ecology resulting from management consistent with miss ion 

activ ities. Highly disturbed sites are characteristically colonized by opportunistic species and do 

not typically support rare or endangered flora and fauna. No rare or endangered species were 

observed during the site assessment. 

The installation is the focus of wi ldli fe and forestry management practices being conducted at 

the depot. Wildlife management efforts focusing on waterfow l, songbirds, and game populations 

have been cond ucted for many yea rs. The habitat va lue of the SEAD-4 site itself is cons idered 

fair due to the recovery of the vegetative cover and the recent lack of human activity. Numerous 

songb irds were heard and observed arou nd the site, and burrows and scat of the eastern cottontail 

were commonly observed . 

7.2.2 Drainage Ditch Soil Characterization 

In order to evaluate the ecological receptors of the drainage ditch system at the site , a site vis it 

was conducted by Parsons expert on November 29, 200 I to characterize drainage ditch soils. 

Our observations at the s ite suggest that the drainage ditch system at the site does not suppo11 

aq uatic life. Therefore, ecolog ica l receptors of terrestrial habitat are appropriate to be selected to 
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evaluate the environm ental effects by the dra inage ditches . The rationa les supporting thi s 

conclusion include : 

• Soils are non-hydric or not regulated as wetl ands; 

• Vegetation generall y consists of plant speci es that occur predominantl y Ill nonwetland 

habitats; 

• Hydrology of the ditches does not supp ly a dependable habitat for benthic 

macro invertebrates . 

Soils are non-hydric or not regulated as wetlands 

The US DA So il Conservation Serv ice Soil Survey fo r Seneca County was consulted . Two so il 

types are fo und at SEAD-4 : Ango la (AnA and AnB ) and Darien (DaA) . Though both so ils are 

class ifi ed as 'Somewhat Poorly Dra ined ', ne ither so il type is li sted as hydri c in the USDA NRCS 

li st of Hydri c so il s of the United States (www.Statlab.iastate.edu/soil s/hydri c); the reference li st 

used by th e USACE in the rev ised 1987 De lineati on Manual. Some areas where the ditches have 

been excavated into groundwater possess some hydric features. However, storm water 

management is a necessary and benefi cial activ ity th at can create wetlands where none existed 

before. Nationwide Wetlands Permit #4 1 (Reshaping Existing Drainage Ditches) of the Code of 

Federal Regulations 33 Part 330 reads: "Th is nat ionwide permit does not apply to reshaping 

dra inage ditches constructed in upland s, since these areas are not waters of the United States , and 

thus no permit fro m the Corps is required". The ditches at SEAD-4 were carved into upland 

so il s A ngo la and Darien. The US Fish and Wi ld life Serv ice ' s Nati ona l Wetl and Inventory map 

fo r thi s area was also consulted . The map ident ified wetlands only in th e northe rn port ion of 

SEAD-4 (the swa le area assoc iated w ith sampl es SWSD4- I 4 th rough SW SD4- l 1 ). 

Vegetation generally consists of plant species that occur predominantly in nonwetland 

habitats 

Vegetation on th e who le site is domin ated by autumn o live (Elaeagnus umbel/ate) and poverty 

grass (A ristida dichotomy ). Autumn olive was once extensive ly planted fo r eros ion contro l, but 

today it is used less due to its tendency to spread over a site, limiting spec ies di versity. Both 

autumn o live and poverty grass inhab it dry, di sturbed so ils. In the maj or ity of ditches at SEAD-

4, the vegetation was dominated by upland spec ies of grasses and forbs as rated by Reed, P .B. , 

Jr. ( 1988) in The Nati ona l List of P lant Spec ies that Occur in Wetland s: Northeast (Region I ). In 
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some places, the ditches had been excavated down into the seasonal high groundwater table and 

supported wetland communities dominated by cattails and rushes. However, as described above, 

wetlands that form in stormwater drainage ditches that were carved into upland soils are not 

regulated under 33 CFR Part 330. 

The site has excellent stormwater management. The water migrates down almost level ditches 

that essentially act as level spreaders for stormwater runoff. Dug sumps are generally present at 

roadway culverts. These small sumps sometimes support a limited wetland community (about 

5 feet or less in diameter) , but these sump areas are isolated and not part of larger wetland s 

ecosystems. 

Hydrology of the ditches does not supply a dependable habitat for benthic 

macroinvertebrates 

Though the Angola and Darien soils are not listed as hydric , the seasonal high groundwater is 

close to the surface (0.5 to 1.5 feet). In some locations, the stormwater ditches were excavated 

down to the groundwater, enabling these areas to sustain wetland vegetation. However, none of 

the ditches at SEAD-4 represent adequate habitat for benthic macroinvertebrate organisms . 

Information contained 111 Dates and Byrne ( 1997) Living Waters, Using Bent hie 

Macro invertebrates and Habitat to Assess Your River 's Health, River Network, Montpelier, VT 

is useful in assessing the habitat value of the SEAD-4 stormwater ditches for benthic 

macroinvertebrates. Benthic organisms are generally found in flowing waters. A current 

velocity of 0.5 to 2 .5 feet per second supports the most diverse communities. Their habitat 

ranges from shallow, fast moving, rocky bottom areas known as riffles ; to deeper, slower mov ing 

sandy and gravely bottom areas known as runs ; to deep, slow moving muddy-bottom areas 

known as pools . The cobbl y condition of riffles supports the widest variety of 

macroinve11ebrates . Runs contain a smaller variety. And, the uniform bottoms of pools , with 

smaller soil pa11icle sizes like sands and silts, provide very limited living spaces and surfaces for 

macroinve11ebrates to hold onto. Thus, pools support only a very limited variety of 

macroinve11ebrates. Some macroinve11ebrates are very sensitive to temperature levels and 

fluctuation s. Temperature also affects the amount of dissolved oxygen that the water can hold , 

with cold water holding the most. Macroinverteb:-ates are sensitive to water level fluctuation s. 

since dry areas are no longer available for living, feeding , and breeding areas for aquatic 

organi sms. 
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The stom1water ditches at SEAD-4 (including the swale area associated with samples SWSD4-

14 through SWSD4-1 l) , do not contain waters moving at a current velocity of 0.5 to 2.5 feet per 

second. No riffles or cobble bottoms are present. The ditch bottoms are, generally, well 

vegetated with a grasses and rushes. The soils in the ditches are composed of smaller soil 

particle sizes like loam and clay. When present, the shallow nature of the water in the ditches 

provides little insulation against temperature fluctuations. And, the intermittent nature of the 

water supply (rainfall) in most of the ditches would cause the ditches to be an undependable 

living, feeding , and breeding ground for benthic organisms. 

The SEAD-4 swales currently provide groundwater recharge, stormwater storage, nutrient 

removal , and sediment stabilization . They could likely act as a "treatment area" for potential on 

site contamination. The stormwater ditch systems appears to be providing excellent stormwater 

management, and are likely keeping most stormwater runoff from leaving the site, by allowing 

the water to slowly infiltrate into the soils and back into the groundwater as the water migrates 

slowly down the nearly level ditch system. 

Figure 7-1 shows the characterization of the ditch areas based on the above discussion. 

7.2.3 Ecological COPCs 

Contaminants of potential concern (COPCs) were identified by comparing maximum detected 

concentrations in samples collected during the RFI to ecological risk-based screening values. 

Soil sample and groundwater sample locations are provided in Figures 2-8 and 2-9 . Surface 

water, drainage ditch soil, and sediment sample locations are provided in Figures 2-10 and 2-11. 

All analytical data were validated prior to inclusion in the ERA. Ecological risk-based criteria 

used for identification of COPCs were based on conservative (i.e., health protective) generic 

values derived by various regulatory bodies. Screening values are typically developed to address 

a wide variety of receptor species for that medium. These values are used to identify 

contaminants for further evaluation, and exceedances are not necessarily indicative of significant 

ecological risk. 

An analyte was identified as COPCs if the maximum concentration was greater than the 

screening value or if there was no screening value available. Analytes with a frequency of 

detection less than 5% were not considered to be COPCs. This approach is in compliance with 

EPA 's approach of reducing COPCs in evaluating human health risk (USEPA, 1989). 
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For this ERA, field sampling data were used to calculate the concentrations of CO PCs identified 

in surface soil (0 to 1 foot bis), subsurface soil (0 to 4 feet bls), drainage ditch soil , surface water, 

and pond sediment. Statistical summaries for all detected analytes are provided in Appendix H 

on Tables H.1 to H.4. Comparisons of maximum detections to screening values are shown on 

Tables H.5 to H.8. COPCs are summarized on Table 7-1 and Table H.9, and are discussed 

below. 

Soil. Soil ecological COPCs were identified by comparing maximum detected concentrations to 

the lowest ecological risk-based screening values . Sources of screening values referenced 

include: 

• Oak Ridge National Laboratory soi l criteria (Elfroymson et al. 1997) 

• Canadian soil quality guideline values (CCME 1997) 

• Ministry of Housing, Spatial Planning and Environment criteria (1994) 

• Updated Dutch Soil Cleanup Criteria (Petts et al. 1997) 

• Dutch Soil Cleanup (Interim) Act Criteria (Beyer, 1990) 

COPCs identified for surface and mixed soils, and screening values are provided on Tables H.5 

and H.6, respectively. 

Ecological CO PCs for surface soil (0-1 'bls) based on exceedance of screening criteria include: 

• Five PAHs . 

• Total PCBs . 

• Five pesticides . 

• Eighteen metals . 

Additional surface soil contaminants identified as COPCs due to a lack of screening criteria 

included: one volatile and sixteen semivolatile compounds. 

Page 7-1 2 
January 2002 
P:\PIT\Projec ts\SE ECA \S4RI\TEXT\Final\SECT7 _Jan_ 02. DOC 



T a bl e 7- 1 
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Ecological CO PCs for mixed soil (0-4 ' bis, Table H.6) based on exceedance of screening criteria 

included: 

• Six PAHs . 

• Four pesticides . 

• Total PCBs . 

• Nineteen metals . 

Additional mixed soil contaminants identified as COPCs due to a lack of screening criteria 

included: one volatile and sixteen semivolatile compounds. 

An additional screening was conducted for metals in soils. Average metals concentrations in 

surface and mixed soils were compared to average background concentrations (Tables 7-2A -

7 -2B) . It is assumed that local biota are adapted to naturally occurring metals concentrations, 

and only those metals that exceeded the 2 times average concentration were included as COPCs. 

Following this screening, eight metals were included as surface soil COPCs and six were 

included as mixed soil COPCs. 

Drainage Ditch Soil. Drainage ditch soil COPCs were identified by companng maximum 

detected concentrations to the lowest ecological risk-based screening criteria (Table H.7A) . As 

discussed in Section 7.2.2, the drainage ditch systems at the site are nonwetlands or not regulated 

as wetlands. They do not support aquatic life . Therefore, the same criteria used for soil were 

used for screening the drainage ditch soil COPCs. Ecological COPCs for drainage ditch soil 

(Table H. 7 A) based on exceedance of screening criteria included : 

• Six semivolatiles (including five PAHs) 

• Two Aroclors 

• Seven pesticides 

• Eighteen metals 
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Aluminum 
Antimony 
Arsen ic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (total) 
Chromium, Hexavalent 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 

TABLE 7-2A 
INORGANICS ANALYSIS OF SURFACE SOIL (0-1') 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Average of 2 x Average of Average of 
Background Soils Background Soils SEAD-4 Surface Soils 

(mg/kg) (mg/kg) (0 - 1') (mg/kg) 
13341 26681 11652 

3.56 7.12 8.21 
5 08 10.15 4.96 

78.43 156.86 79.71 
0.67 1.33 0.55 
0.97 1.94 0.17 

45450 90899 20529 
20.32 40.64 916 

0.00 0.00 8.15 
11 .39 22.79 10.12 
20.99 41 .97 464 

0.27 0.54 0.41 
24705 49409 23674 
16.47 32.95 163 

10290 20580 5502 
576 1152 508 

0.04 0.09 0.10 
30.39 60.79 29.49 
1487 2974 1422 
0.63 1.26 0.47 
0.46 0.92 0.19 

99.42 199 68.56 
0.43 0.86 1.14 

21.41 42.82 37.26 
67.80 136 229 

Is Average of Site 
data > than 2 x 

Average of 
Background data? 

No 
Yes 
No 
No 
No 
No 
No 

Yes 
Yes 
No 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 
No 
No 
No 

Yes 
No 

Yes 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assess 
A "No" va lue indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
The list of background soil samples is presented in Appendix F. 
Half of the detection limit was used for nondetects in the calculation of SEAD-4 averages. 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Chromium, Hexavalent 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 

TABLE 7-2B 
INORGANICS ANALYSIS OF MIXED SOIL (0-4') 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Average of 
Average of 2 x Average of SEAD-4 Mixed 

Background Soils Background Soils Soils (0 - 4') 
(mg/kg) (mg/kg) (mg/kg) 

13341 26681 12427 
3.56 7.12 6.98 
5.08 10.15 5 08 

78.43 157 78.96 
0.67 1.33 0.57 
0.97 1.94 0.17 

45450 90899 22339 
20.32 40.64 685 
0.00 0.00 8.15 

11.39 22.79 10.98 
20.99 41 .97 360 

0.27 0.54 0.35 
24705 49409 25303 
16.47 32.95 1 :13.97 
10290 20580 6380 

576 1152 520 
0.04 0.09 0.08 

30.39 60.79 31.49 
1487 2974 1390 
0.63 1.26 0.40 
0.46 0.92 0.23 

99.42 199 60.79 
0.43 0.86 0.96 

21.41 42.82 32.18 
67.80 136 192 

Is Average of Site 
data > than 2 x 

Average of 
Background data? 

No 
No 
No 
No 
No 
No 
No 

Yes 
Yes 
No 
Yes 
No 
No 

Yes 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
No 
Yes 

A "Yes" value indicates that site metal levels are higher than background levels and metal wi ll be retained for risk 
assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for r 
assessment. 
The list of background soil samples is presented in Appendix F. 
Half of the detection limit was used for nondetects in the calculation of SEAD-4 averages. 
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In addition, one volatile and sixteen semivolatiles (including eleven PAHs) were identified as 

COPCs due to a lack of screening criteria. 

An additional screening was conducted for metals in soils. Average metal concentrations in 

drainage ditch soils were compared to average background concentrations (Tables 7-2C). Nine 

metals exceeded the 2 times average concentration and were included as drainage ditch soil 

COPCs. 

Sediment. The ecological COPCs for the artificial pond sediment were identified by comparing 

the maximum concentrations of the pond sediment to the lowest ecological risk-based screening 

criteria. (Table H.7B) The criteria used were from the NYSDEC Technical Guidance for 

Screening Contaminated Sediments (NYSDEC, 1999) or from USEPA (USEP A, 1999). 

Ecological CO PCs for sediment based on exceedance of threshold effects level (TEL) screening 

value included: 

• One semivolatile 

• Ten metals 

In addition, three volatiles, one semivolatile, one nitroaromatic compound, one herbicide, and 

five metal_s were identified as CO PCs due to a lack of screening criteria. 

Surface Water . Surface water ecological COPCs were identified by comparmg maximum 

detected concentrations to ecological risk-based screening criteria (Table H.8). These criteria, 

in the order in which they were applied, were: 

• New York Ambient Water Quality Standards and Guidance Values (NY Division of Water, 

1998); and 

• USEPA Freshwater Surface Water Screening Values (USEPA, 1995). 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (total) 
Chromium, Hexavalent 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes 

TABLE 7-2C 
INORGANICS ANALYSIS OF DITCH SOIL 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Average of 2 x Average of Average of 
Background Soils Background Soils SEAD-4 Ditch Soils 

(mg/kg) (mg/kg) (mg/kg) 
13341 26681 13005 

3.56 7.12 7.58 
5 08 10.15 6.49 

78.43 157 115 
0.67 1.33 0.66 
0.97 1.94 2.51 

45450 90899 34363 
20.32 40.64 353 

0.00 0.00 37.17 
11 .39 22.79 14.02 
20.99 41 .97 111 

0.27 0.54 
24705 49409 29238 
16.47 32.95 85.46 
10290 20580 6929 

576 1152 790 
0.04 0.09 0.21 

30.39 60.79 48.29 
1487 2974 1865 
0.63 1.26 1 08 
0.46 0.92 0.49 

99.42 199 156 
0.43 0.86 

21.41 42.82 53.56 
67.80 136 281 

Is Average of Site 
data > than 2 x 

Average of 
Background data? 

No 
Yes 
No 
No 
No 

Yes 
No 

Yes 
Yes 
No 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 
No 
No 
No 
No 

Yes 
Yes 

A "Yes" va lue indicates that site metal levels are higher than background levels and metal will be retained for risk assess 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
The list of background soil samples is presented in Appendix F. 
Half of the detection limit was used for nondetects in the calculation of SEAD-4 averages. 
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Because surface water features do not intercept groundwater on-site, groundwater exposure 

pathways were considered incomplete for ecological receptors . Because groundwater pathways 

were considered incomplete, groundwater contaminants were not identified as ecological 

COPCs. Ecological COPCs for surface water based on exceedance of screening values include: 

• One PAR. 

• Two pesticides . 

• Nine metal s. 

In addition , seven semi volatiles, one nitroaromatic, and two metals were identified as COPCs 

due to a lack of screening criteria . 

As discussed in Section 7 .2.2, the extensive drainage ditches around the perimeter of the site 

contain water only very briefly after storm events. These areas do not support aquatic life . 

Samples collected in these ditches after rain events were identified as surface water and were 

included as such in the initial screening. 

7.2.4 Preliminary Ecological Conceptual Site Model (CSM) 

Soil , drainage ditch soil , sediment and surface water COPCs include PCBs, pesticides, 

semivolatiles, volatiles, and metals. Ecotoxicity associated with these types of contaminants 

includes the effects associated with direct as well as indirect exposures. Contaminants such as 

PCBs have a demonstrated potential to bioaccumulate and pose risks to higher trophic level 

species consuming prey items in which these contaminants have accumulated. Other COPCs 

such as volatiles do not tend to accumulate significantly in most species and pose risks primarily 

through direct acute exposures. 

The preliminary CSM identifies potentially complete contaminant exposure pathways for 

ecological receptors . A complete exposure pathway consists of a source and mechanism of 

contaminant release, a transport mechanism for the released contaminants, a point of contact, and 

a route of contaminant entry into the receptor. If any of these elements is missing, the pathway 

is incomplete. Although specific species are not evaluated at this stage of the ERA, general 

receptors are identified to allow evaluation of potentially complete pathways. 
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Soil invertebrates may be directly exposed to contaminants at the SEAD-4 site. For this 

screening assessment, potential impacts to invertebrates were qualitatively evaluated by 

companng maximum detected concentrations to screening benchmarks for earthworms and 

m1croorgamsms. 

Small mammal populations likely to be present at SEAD-4 include shrews, and mice and other 

rodents. The short-tailed shrew is a carnivore, subsisting primarily on soil invertebrates. The 

shrew may be directly exposed to contaminants during burrowing activities and indirectly 

through prey consumption. For this reason, the shrew was considered representative of 

maximum exposures and was used to evaluate potential risk for small carnivorous mammals . 

Although toxicity data for shrews are scarce, surrogate data from controlled laboratory studies on 

mice and rats are available for most soi l contaminants detected at SEAD-4. 

An additional evaluation of soils was undertaken to account for potential contaminant uptake by 

plants. Although not observed on-site, the meadow vole was selected as the herbivorous 

mammalian receptor based on previous comments from NYSDEC. The meadow vole subsists 

almost entirely on vegetative matter. The vole may be directly exposed to contaminants during 

burrowing activities and indirectly through consumption of contaminated plant materials. For 

this reason, the vole was considered representative of maximum exposures and was used to 

evaluate potential risk for small herbivorous mammals. Although toxicity data for voles are 

scarce, surrogate data from controlled laboratory studies on mice and rats are available for most 

soil contaminants detected at SEAD-4. 

In order to further evaluate the potential effects of contaminants uptaken by plants, a seed eating 

species was selected. The mourning dove, a granivorous bird, was selected. It was assumed that 

the majority of the dove's diet consists of plant matter with minor contributions from surface soil 

and animal matter. The dove was considered to be representative of the maximum exposure for 

seed-eating birds. Surrogate toxicity data from other avian species were used for soil 

contaminants found at SEAD-4. 

A raptor, at the top of the food chain could be affected by bioaccumulative COPCs present in 

prey captured on-site. Raptor prey includes small and medium-sized vertebrates such as mice, 

rabbits, and herptiles that could accumulate soil contaminants. A red-tailed hawk was selected to 

evaluate raptors because it was observed near the site . Red-tailed hawk exposure is almost 

entirely through the food chain. For this reason, the red-tailed hawk was considered 
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representative of maximum exposures and was used to evaluate potential risk for raptors. 

Although toxicity data specific to the hawk are limited, surrogate avian toxicity data are 

available for most soil contaminants detected at SEAD-4. 

Although little aquatic/wetland habitat is present at SEAD-4, the artificial pond does have 

permanent water and therefore may represent habitat for fish species, amphibians, and 

piscivorous wetland birds. Fish and amphibians may be exposed to surface water contaminants 

in the pond. Direct exposures were considered the primary exposure route . Largemouth bass, a 

free-swimming teleost fish , was chosen to evaluate direct exposure to surface water 

contaminants . The bass was selected because it is a common species that was found at the site. 

Aquatic toxicity data are ayailable for most surface water contaminants detected at SEAD-4. 

The northern leopard frog, an amphibian, was chosen to evaluate direct exposure to surface water 

contaminants . 

In addition, higher trophic level wetland species like wading birds may be exposed directly to 

contaminants in water and sediment or through ingestion of contaminants that bioaccumulate in 

prey. The great blue heron was selected because it was noted to be present during the site visit. 

Great blue heron prey includes primarily crustaceans, amphibians and small fish that could be 

exposed to contaminated sediment or surface water. Potential heron exposure is almost entirely 

through the food chain . 

As discussed in Section 7.2 .2, the drainage ditch systems at the site are nonwetlands or not 

regulated as wetlands. They do not support aquatic life. Therefore, the ecological receptors 

selected for the site soil (invertebrates, voles, shrews, doves, and hawks) will be used for the 

drainage ditch system at SEAD-4. Aquatic receptors selected for the artificial pond (bass, frog 

and great blue heron) are not used for ditch soils. The great blue heron feeds primarily on 

aquatic animal li fe and is adapted for wading in shallow water (USEPA, 1993); therefore, the 

artificial pond at the site provides a better habitat than the ditch systems. Based on the above 

discussion, invertebrates, voles, shrews, doves, and hawks are appropriate ecological receptors 

for the ditch systems. 
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The preliminary CSM for evaluation of potential ecological risk at SEAD-4 is summarized in 

Figure 7-2 . As shown in this figure, potentially complete exposure pathways for contaminants at 

the SEAD-4 site include : direct exposures for soil and sediment invertebrates, direct and food 

chain exposures to soil and drainage ditch soil for terrestrial birds and mammals, direct 

exposures to surface water for fish and amphibians, and direct and food chain exposures to 

surface water and sediment for fish-eating birds . 

7.3 STEP lB: SCREENING-LEVEL EFFECTS EVALUATION (TOXICITY) 

Contaminants exceeding screening criteria were identified as COPCs. Further evaluation of 

potential adverse effects to potential ecological receptors by the COPCs was conducted. This 

section presents the development of wildlife toxicity reference values (TRVs) and invertebrate 

risk screening values. 

7.3.1 Invertebrate Risk Screening for Soil and Sediment COPCs 

For soil and drainage ditch soil COPCs, potential adverse impacts to soil invertebrates, and soil 

microorganisms and microbial processes were assessed by comparing maximum detected 

concentrations in soil samples and drainage ditch soil samples to screening benchmarks 

(Efroymson, Will , and Suter 1997). Screening benchmarks were available for metals and a few 

organic COPCs. 

7.3.2 Development of Wildlife TR Vs for Soil and Sediment CO PCs 

To evaluate potential adverse effects for wildlife exposure to site contaminants, estimated 

exposures are compared to TRVs. Ideally, TRY values would be based on site-specific toxicity 

data . However, in the absence of site-specific data , toxicity data from the literature were used by 

establishing data selection criteria such that TRVs would be as relevant as possible to assessment 

endpoints at the site . In accordance with USEPA guidance, the lowest available, appropriate 

toxicity values were used with modifying factors to ensure a conservative (protective) screening

level evaluation. 
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FIGURE 7-2 
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The order of taxonomic preference when choosing TRVs was data from studies using (I) native 

species potentially present at the site, or (2) proxy species, such as commonly studied laboratory 

species. The preferred toxicity test was the lowest appropriate chronic No Observed Adverse 

Effect Level (NOAEL) for non-lethal or reproductive effects. Values based on chronic studies 

were preferred . If NOAEL data were not available for a contaminant, the next preferred 

endpoints for TRY derivation were chronic or subchronic Lowest Observed Adverse Effect 

Levels (LOAEL), then acute endpoints including LD50 (median lethal dose) in diet, or an LC50 

(median lethal concentration) . 

When preferred toxicity tests were not available , other toxicity values selected from the literature 

were modified through the application of conversion factors to derive a TRY for each COPC. 

Two factors are used to convert other types of study results into TRVs comparable to NOAEL 

and LOAEL studies . The factors are used to adjust for 1) study duration, and 2) end point 

(e.g. LD 50 or LC 50). These factors were multiplied together to derive the total conversion 

factor. The reported effects dose was divided by the total conversion factor to account for 

potential uncertainties in extrapolation from one endpoint to another. Support for the conversion 

factors used in this assessment come from EPA guidance (USEP A 1997), which is based on data 

reviews of large numbers of exposure studies . Application of conversion factors to individual 

studies was based on professional judgement. 

Bird NOAEL and LOAEL TRVs and the data used to derive them including test organisms, 

effect dose , and study duration, are summarized in Tables H.10 and H.11 . Small mammal 

NOAEL and LOAEL TRVs and infom1ation used to derive them including test organisms, effect 

dose , and study duration, are summarized in Tables H.12 and H.13 . Fish TRVs and the 

information used to derive them including test organism, effect dose, and study duration, are 

summarized in Table H.14. Adverse effects concentrations for amphibians are presented in 

Table H.17 . 

TRVs were not available for several volatile or semivolatile organic COPCs detected in soil 

samples. For some of these , maximum detects were above screening criteria, for others no 

screening criteria were available . No TRVs for birds were available for butylbenzylphthalate, 

carbazole, di-n-octylphthalate, phenol, antimony, and iron. No TRY for mammals was available 

for dibenzofuran . No TRY for fish was available for dibenzofuran. Potential ecological risks 

associated with these contaminants could not be further evaluated. 
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7.4 STEP 2A: SCREENING-LEVEL EXPOSURE ESTIMATE 

To compare potential wildlife exposures to adverse effect levels, an estimate of contaminant 

exposures, in dosage or concentration, is required. Exposure estimates are concentrations of 

COPCs in the site media and concentrations or dosages of the contaminants to which the receptor 

is potentially exposed. These estimates may include direct exposure to site contaminants and/or 

food chain exposure to bioaccumulative contaminants. 

Ecological exposures may involve processes that increase or decrease the exposure concentration 

above or below the measured concentrations in physical media. Thus, some exposure estimates 

incorporate exposure factors (e.g ., dietary soil intake and bioaccumulation factors) . Soil to plant 

uptake factors and bioaccumulation factors used to evaluate potential risk by soil COPCs at 

SEAD-4 are provided in Table H.15. 

In order to quantify exposures of terrestrial wildlife receptors to each COPC in soil or drainage 

ditch soil , a daily intake of each contaminant was calculated. Conversion of the environmental 

concentration of each COPC in soil or drainage ditch soil to an estimated daily intake for a 

receptor at the site was necessary prior to evaluation of potential toxicity effects. Exposure rates 

for the terrestrial receptors were based upon ingestior. of contaminants from soil or drainage 

ditch soil and from consumption of other organisms. The ERA did not attempt to measure 

potential risk from dermal and/or inhalation exposure pathways due to the scarcity of data 

available for these pathways. 

For terrestrial wildlife, direct and indirect exposures were evaluated using an exposure model 

consistent with USEP A guidance (USEP A, 1995a, 1997). This simple model accounts for 

exposure via incidental ingestion of contaminated soil, ingestion of plants grown in contaminated 

soil, and ingestion of lower trophic level animals associated with contamination. Information 

regarding body weights, food ingestion rates, and dietary composition was obtained from several 

sources including USEPA 's Wildlife Exposure Factors Handbook (USEPA, 1993). For upland 

birds and mammals, algorithms from Nagy (1987) were used to estimate food intake based on 

body mass. Average body weights for the short-tailed shrew, meadow vole, mourning dove, red

tailed hawk, and great blue heron, along with food intake estimates are summarized on 

Table H.16. Exposure calculations are provided in additional tables in Appendix H. 
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Because the feeding habits of terrestrial mammals may include ingestion of contaminated plant 

materials (e .g., seeds) and soil invertebrates, potential exposures to bioaccumulative soil 

contaminants in food items were evaluated using contaminant-specific soil-to-plant uptake 

factors and bioaccumulation factors . The soil-to-plant uptake factors were obtained from the 

scientific literature. Bioaccumulation factors were calculated based on chemical-specific 

partitioning coefficients from the literature. Soil-to-plant uptake factors and bioaccumulation 

factors are provided in Table H.15 . All calculations and assumptions used to estimate daily 

intakes for soil and biota are provided in exposure calculation tables for each receptor. 

For fish-eating birds, potential contaminant exposure includes ingestion of surface water, 

ingestion of sediment, and ingestion of contaminated prey organisms. Direct and indirect 

exposures were evaluated using an exposure model consistent with USEPA guidance (USEPA 

1995a, 1997). This simple model accounts for exposure via incidental ingestion of contaminated 

sediment, and ingestion of lower trophic level animals associated with sediment or surface water 

contamination. Information regarding body weights, food ingestion rates , and dietary 

composition was obtained from several sources including USEPA's Wildlife Exposure Factors 

Handbook (USEPA, 1993). Body weights, intake estimates and dietary breakdown for the great 

blue heron are summarized in Table H.16 . 

For organic COPCs in sediment, partitioning coefficients (Koc) were used to estimate pore water 

concentrations. For sediment metal COPCs, partitioning coefficients (Kd) were used to estimate 

pore water concentrations. Bioaccumulation factors (BAFs) were used to estimate heron intake 

from contaminated prey (fish). BAFs were calculated using BCFs, which estimate concentration 

from the water to an aquatic prey item, and food chain multipliers (FCMs) , which account for 

increasing concentrations at higher trophic levels (USEPA 1995a). In accordance with USEPA 

guidance, BCFs were used as reported in the literature, or derived from octanol water coefficient 

(log Kow) values. All factors used to estimate heron exposures including partitioning 

coefficients, BAFs, BCFs, and FCMs are provided in exposure calculation tables in 

Appendix H. 
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7.5 STEP 2B: SCREENING-LEVEL RISK CALCULATION 

The risk calculation step uses the results of the wildlife exposure and toxicity reference values to 

calculate a hazard quotient (HQ) for each COPC. An HQ is a ratio of the estimated exposure 

dose (for mammal and bird receptors) or exposure concentration (for fish) of a contaminant to 

the TRY. Generally, the greater this ratio, or quotient, the greater the likelihood of an effect. A 

quotient equal to one is considered the threshold level at which effects may occur. 

It should be emphasized that this is a screening level ERA and as such will likely overestimate 

risks because conservative (protective) estimates of potential chronic exposures and toxicity are 

used. For instance, it is assumed, but highly unlikely, that a receptor will only be exposed to 

maximum detected concentrations of all contaminants at the site. Further, the NOAEL TRVs 

used to calculate the HQs are , in general , highly conservative. The results of Steps I and 2 are 

not necessarily intended to reflect actual conditions at the site but to help focus efforts of further 

study, if necessary. HQs for mammal, bird, and fish receptors , for soil, drainage ditch soil , pond 

sediment, and surface water contaminants are reviewed below. 

7.5.1 COPCs with NOAEL HQs Greater than One 

For mammal and bird receptors , HQs were calculated for the no observable adverse effects level 

(NOAEL) assuming a site utilization factor of 100%. TRVs based on reported NOAEL values 

for avian species were compared to estimated exposures for three avian receptors, the great blue 

heron, the red-tailed hawk, and the mourning dove. TRVs based on reported NOAEL values for 

rodents were compared to estimated exposures for two mammal receptors, the short-tailed shrew 

and the meadow vole. TRVs based on reported NOAEL values for aquatic species were 

compared to estimated exposures for the largemouth bass. NOAEL HQs for soil, drainage ditch 

soil , surface water, and sediment contaminants are discussed in the following subsections. 

Soil COPCs 

To evaluate potential ecological risks associated with soil contaminants at SEAD-4, assessment 

endpoints of no substantial adverse effects on survival, growth, and reproduction of resident 

mammal populations were selected. TRVs based on reported NOAEL values for avian species 

were compared to estimated exposures for two avian species (red-tailed hawk and mourning 

dove). TRVs based on reported NOAEL values for rodents were compared to estimated 
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exposures for mammals (short-tailed shrew and meadow vole). Estimated exposures to surface 

and subsurface soil COPCs for the vole, shrew, hawk, and dove are provided on Tables H.18-19, 

H.22-23, H.26-27, and H.30-31, respectively. Calculated HQs for surface and subsurface soil 

COPCs for the vole, shrew, hawk, and dove are provided on Tables H.20-21, H.24-25, H.28-29, 

and H.32-33, respectively. In addition, an invertebrate risk screen for earthworms and 

microorganism was performed and is presented in Table H.34. 

Soil COPCs generating NOAEL max HQs greater than one for bird and/or small mammals 

included benzo(a)pyrene, bis(2-ethylhexyl)phthalate, di-n-octylphthalate, total Aroclor, 4,4 ' -

DDT, antimony, chromium (total) , chromium VI, copper, lead, mercury, thallium, and zinc 

(see Tables 7-3 and 7-4) . 

Chemicals evaluated with NOAEL HQs greater than one based on the maximum concentration 

(NOAEL max) for the vole include antimony and lead in surface and mixed soils. For the shrew, 

NOAEL max HQs were calculated to be greater than one for bis(2-ethylhexyl)phthalate, di-n

octylphthalate, total Aroclor, chromium (total), copper, lead, and zinc in surface and mixed soils; 

benzo(a)pyrene in mixed soils only; and antimony and thallium in surface soils only. The 

NOAEL max HQ exceeded one for the dove exposed to bis(2-ethylhexyl)phthalate, 4,4' -DDT, 

chromium (total), copper, lead, and zinc in both surface and mixed soils . For the hawk, bis(2-

ethylhexyl)phthalate, total Aroclor, chromium (total) , chromium VI, copper, lead, mercury, and 

zinc had a NOAEL max HQ greater than one for surface and mixed soils; and thallium for 

surface soils only . For the invertebrate screen, chromium (total) , chromium VI, copper, lead, 

and zinc exceeded the respective benchmark values (Table H.34). 

Drainage Ditch Soil COPCs 

The same approach used to evaluate potential ecological risks associated with soil was used for 

drainage ditch soil contaminants at SEAD-4. Estimated exposures to drainage ditch soil COPCs 

for the vole, shrew, hawk, and dove are provided in Tables H.35, H.37, H.39, and H.41, 

respectively. Calculated HQs for drainage ditch soil COPCs for the vole, shrew, hawk, and dove 

are provided in Tables H.36, H.38, H.40, and H.42, respectively. In addition, an invertebrate 

risk screen for earthworms and microorganism was performed and is presented in Table H.43. 
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TABLE 7-3 
Summary of Ernlogic.11 llazard Quotients > l - Surface Soil (0- 1' his) 

SEAD4 
Seneca Army Depot , NY 

llcrhivo rous Ma mm.1I (Vole) Car-nivonrns M;unnrnl (Shrew) G rainivorous Bini (Dove) 

Constit uent 
NO/\lcL tO/\EL Mean 
Max II Q I-IQ 
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4A '-DIJT 00 0 .0 
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C h1 0111i 11111 \11 I} 0 0.0 
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I c:ad 1.2 U.ll 

Mi..:1cu1)' 0.0 11 .0 

Thal lium 05 0. 1 

Zinc 0.0 0.0 

NO/\EL - Nn Olm:r vcd /\dvc1 sc Effccl Level 
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1.0/\EL I 1.0/\ EL Mean 
Max IIQ II Q 

NOA EL INO/\EL Mean 
Max IIQ II Q 

0.0 00 J.<, 0.2 
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0.0 0.0 12 1.8 

0.0 0.0 0.0 (I.() 

0.2 00 -t 'J') 28 

0.0 0 0 1.2 0. 1 

0.0 0.0 ox 04 

0 . .1 00 77 4.9 
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" .. " lnca lcu lahlc due lo lack of tox 1c11 y values 

I - Sc.:L" lcx l 1"01 C.:'<planatinn 

NR - Not Rcpt.Hied . mean conccnlration larger than mnx because or usi ng 1/ 2 detection li111i1 lo i.:a lcula1c 

p:\pit\projectslsenecals4rilrisk\ecorisklfinal_soi l_rev\Hqsums6b.xlslss HQ sum 
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TABLE 7-4 
Sunum,ry of Eco loi:ical lfazard Quot ients > I - Mixed Soi l (0-4' bis) 

SEAD 4 
Seneca Army Depot, NY 

llcrbi,,orous Mammal (Vo le) C:1rnivorous M:1111mal (Shrew) C.r:1inivoruus Bini (Dove) 

( ·u 11 s tilt1 l' lll 

NOA F:L I NOA EL Mean 
Ma, II Q II Q 

P;\ ll s 

Bc111o(a)pyn:nt· 0 0 0 (I 

Scmi-,·o lal il cs 

13 is( 2-c t hyl hex yl )pit t ha I ate 00 0.0 

Di -11-or..:1ylp l1t l1.1la1l· 0 .0 NR 

PC 'Us/Pesticides 

Tota l l'CBs 01 0 .0 

4.4"-D IH 0 .0 00 

Mct :lls 

( 'lu n1 11 iu111 (l nlal ) 0 (I 0 (I 

Chtnlllltllll V I 0 (I 0 (I 

( 'npp1.:1 0 4 (I 0 

lx:ul 1.2 (I 0 

Mi.: 1cury 0 .0 00 

Zinc 0 0 00 

NOA EL - Nll Ohsc1vcd 1\dvc1 sc EIT1.:c1 Level 

L01\ El. . l.lnvcsl Ohsc, vcd Ad verse Effccl Level 

, I 1.0,\ El. Mean 
LOA EL Ma, II () II () 
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0 .0 (I 0 l)I) 111 
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Drainage ditch soil COPCs generating NOAEL max HQs greater than one for bird and/or small 

mammals included benzo(a)pyrene, bis(2-ethylhexyl)phthalate, Aroclor-1254, Aroclor-1260, 

antimony, chromium (total), chromium VI, copper, lead, mercury, vanadium, and zinc 

(see Table 7-5). 

For the shrew, NOAEL max HQs were calculated to be greater than one for all the above 

compounds except for chromium (total) . Chemicals evaluated with NOAEL HQs greater than 

one based on the maximum concentrations (NOAEL max) for the vole include antimony and 

vanadium. The NOAEL max HQ exceeded one for the dove exposed to bis(2-

ethylhexyl)phthalate, chromium (total) , chromium (VI), lead, mercury, vanadium, and zinc . For 

the hawk, NOAEL max HQs were greater than one for all the above compounds except for 

benzo(a)pyrene. For the invertebrate screen, cadmium, chromium (total), chromium VI, copper, 

mercury, vanadium, and zinc exceeded the respective benchmark values (Table H.43). 

Sediment COPCs 

To evaluate potential ecological risks associated with sediment/surface water contaminants at 

SEAD-4, assessment endpoints of no substantial adverse effects on survival , growth, and 

reproduction of fish-eating bird populations were selected. TRVs based on NOAEL values were 

compared to estimated exposures for the great blue heron. Estimated exposures to 

sediment/surface water COPCs for the great blue heron are provided in Tables H.44 and H.45 . 

Calculated HQs for sediment COPCs for the heron are provided in Table H.46. 

Sediment/surface water COPCs generating NOAEL max HQs greater than one for the fish eating 

bird receptor (great blue heron) include aluminum, chromium (total), and zinc (Table 7-6) . 
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TABLE 7-'f'> 

Su111111:1ry of Eco logirnl Hazard Quotients > I • Ditch Soil 
St<:AD 4 

Seneca Army Depot, NY 

1 lc rhivorous Mamm:t l (Vole) ( 'arnivorous Mamm:1 1 (Shrew) (;ra ini vorou!'-i Bini ( Do\'c) 

( 'onsti tu cnl 

NOA EL INOAF,L Mean 
Max II Q IIQ 

PA Ii s 

I knzo( a )pyrc111,,; 00 0.0 

St·mi-vo larilcs 

Bis( 2-cthyl hcxyl )ph tl 1:il ate 0.0 0.0 

P( 'Hs/Pcs tiridcs 

/\roc lni- 1254 0 .0 0 .0 

:\1 l,clnr-1 260 0,0 0.0 
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A11 1i111rn1y 1.0 01 

C\110111iu111 (lnla l ) () 0 00 

Chro111 iu 111 V I 0 .0 0.11 

( 'o ppt.:1 0 . 1 0,0 
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Mcn;ury 0 II 0.0 
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TABLE 7-6 
Summary of Ecological Hazard Quotients > I - Sediment and Smi'aee Water 

SEAD .t 
Seneca Army Depot, NY 

Great Blue Heron 

NOAEL 
Max 

Hazard 

Constituent Quotient 

Metals 
Aluminum 4.8 
Cadmium na 
Chromium (total) 42 
Cobalt --
Copper 0.8 
Iron --
Manganese 0.0 
Vanadium 0.0 
Zinc 6.5 

"--" Incalculable to to lack of toxicity va lues. 

na - Not a COPC in this media. 

NOAEL 
Mean 

Hazard 
Quotient 

2.1 
na 
26 
--

0.4 
--

0.0 
0.0 
l.2 

p:\pit\projcds\seneca\s4ri\risk\ecorisk\new sedimcntl-lq sumd.xls\SedSW 

LOAEL LOAEL 
Max Mean 

Hazard Hazard 
Quotient Quotient 

4.8 2.1 
na na 
8.5 5.2 
-- --

0.6 0.3 
-- --

0.0 0.0 
0.0 0.0 
0.7 0 l 

Largemouth Bass 

Max Mean 
Hazard Hazard 

Quotient Quotient 

6.6 0.8 
23 3.7 
na na 
3.3 0. 5 
0.1 0.0 
11 1.3 
1.8 0. 2 
14 2.6 
.t.1 0. 5 

SU\D -l Riff '. , . 1icmli \ 11 
l{cl' i, ion: 2 

!) a te : .l an uarv 2002 

Northern Leopard Frog 

Max Mean 
Hazard Hazard 

Quotient Quotient 

147 17 
0. 3 00 
na na 
-- --

1.9 0.5 
-- --

-- --

-- --
0.2 0 0 
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Surface Water COPCs 

To evaluate potential ecological risks associated with direct exposure to surface water 

contaminants at SEAD-4, assessment endpoints of no substantial adverse effects on survival , 

growth, and reproduction of fish populations were selected. TR Vs based on NOAEL max values 

were compared to estimated exposures for the largemouth bass. Estimated exposures to surface 

water COPCs for the largemouth bass are provided in Table H.47. Calculated HQs for surface 

water COPCs for the bass are provided in Table H.48. Surface water COPCs generating max 

HQs greater than one for the fish receptor includes aluminum, cadmium, cobalt, iron, 

manganese, vanadium, and zinc (Table 7-6). 

To evaluate potential ecological risks associated with exposure to surface water by amphibians, 

HQs were calculated by comparing mean and max exposure concentrations with effects levels 

(Table H.49) . Calculated HQs for amphibians (northern leopard frog) are provided in 

Table H.50 . The only surface water COPCs with concentrations that generated max HQs greater 

than one was aluminum and copper (Table 7-6) . 

Uncertainties for ERA Steps 1 and 2 

Exposure associated with intake of contaminants through the food chain was addressed by 

modeling food chain transfer of chemical residues through plants and prey items. This may 

result in overestimation or underestimation of risk. The degree of uncertainty in the exposure 

estimate increases with the increasing distance of the receptor from the base of the food chain . 

No site-specific data are available for bioaccumulation or bioconcentration factors . 

Exposure from dem1al contact and inhalation of contaminants were not quantifiable for 

ecological receptors. However, this does not significantly increase the uncertainty of the 

estimated exposure because, for most receptors, exposure via these routes is likely to be minimal 

relative to intakes via ingestion. 

Exposure to sediment COPCs was conducted by estimating pore water concentrations from 

measured sediment concentrations, where surface water concentrations are not available . 

Considerable uncertainty is inherent in the factors used in this estimation, especially for the 

metals. This method may tend to overestimate or underestimate risk, depending on valence state 

of the metal , and organic carbon content, bulk density, and pH of the sediment. 
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There is uncertainty associated with the TRVs used for this ERA because the majority of the 

toxicity data were not specific to receptors at this site. However, the TRVs used were 

conservative, and modified by conversion factors where necessary to increase the applicability of 

the data to the assessment. The HQs calculated from conservative TRVs, maximum detection 

exposure concentrations, 100% relative bioavailability, and 100% site utilization factors are 

intended to provide confidence that the risk assessment yields reasonably conservative estimates 

of the potential risk of adverse ecological effects on the assessment endpoints . The approach is 

in compliance with the ERAG (USEPA, 1997). There is also uncertainty associated with overall 

risks due to a lack of toxicity data for some chemicals, since HQs could not be evaluated. 

7.6 ERA STEP 3: PROBLEM FORMULATION 

For Steps 1 and 2, conservative (i.e. , health protective) assumptions were used to calculate 

screening level HQs in compliance with the ERAG (USEP A, 1997). These highly conservative 

assumptions in general would result in overestimation of the risks to the ecological receptors . 

Section 7 .6.1 presents several default assumptions used in the SLERA and their effects on the 

risk evaluation. Due to the conservative nature of these assumptions, additional evaluation is 

required to more fully characterize and focus on potential ecological risks and determine if 

further evaluation is warranted. This additional risk characterization performed as part of the 

ERA Step 3 is discussed in Sections 7.6 .2 through 7.6 .5 for each medium and can be used to 

refine the COCs and support a decision for either additional evaluation or no further evaluation 

of environmental risk. 

7.6.1 Overall Conservative Evaluation of Ecological Risks in Steps 1 and 2 

As guided by the ERAG, this SLERA was conducted using highly conservative assumptions. 

Therefore, the SLERA in general leads to an overestimation of the risks to the ecosystem. This 

section presents three major parameters for which conservative estimations were used: the 

relative bioavailability, the foraging factor, and the NOAEL/LOAEL multiplier. In addition, the 

impact of SEAD-4 to the habitat in the overall SENECA conservation/recreation area is 

addressed . 
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Relative Bioavailability 

Although the relative bioavailability of contaminants at the site was assumed to be 100 percent 

for the SLERA, contaminants in environmental media are generally less available to biological 

organisms compared with the same contaminants in the experimental medium (diet, water, etc.) . 

For example, metals in solid matrices are frequently bound to particles or complexed with other 

elements. These tendencies would tend to limit the bioavailability of chemicals of potential 

ecological concern to receptors. 

Extensive scientific data now exist to support the concepts that the longer the chemicals remain 

in soil, (1) the less readily they are removed by solvents, including water, (2) the less available 

they become to microorganisms, and (3) the less toxic they become to organisms such as 

earthworms, and (4) the less they are ingested by organisms such as earthworms. This reduction 

in availability of the chemicals reduces the risk associated with their presence in the soil (GRl, 

1997, quoted by Nakles et al., 2002) . For example, the toxicity of DDT declined by 25~80% for 

animals (including fruit flies , houseflies, and cockroaches) after 90 days of aging (Nakles, et al. , 

2002) . 

Chemical-specific bioavailability factors are discussed m the following sections where 

appropriate on a case-by-case basis. 

Foraging Factor 

Although the foraging factors were assumed to be one for the SLERA, the site foraging factors 

for the site-specific receptors , especially mourning doves and red-tailed hawks, are generally less 

than one, i.e. , the receptors only spend part of the time at the site . For example , mourning doves 

are abundant from Alaska and southern Canada to Panama. Birds in the northern half of the 

breeding range are known to migrate in the fall to winter quarters in various southern locations, 

returning to breeding grounds m the spring (e.g. , 

http: //www.fs.fed .us/database/feis/animals/bird/zema/biological data and habitat requirements . 

html). Therefore, a foraging factor of 0.5 would be appropriate for the mourning dove. A 

foraging range of 576 acres is reported for the red-tailed hawks (Preston and Bean, 1993). As 

SEAD-4 is approximately 30 acres, the foraging factor for the hawk would be less than 10%. In 

addition, only part of SEAD-4 has been impacted by the contaminants. Therefore, the above 

foraging factors (0.5 for the mourning dove and 0.1 for the hawk) are still conservative 

estimates. 
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NOAEL/LOAEL Multiplier 

A NOAEL is preferred to a LOAEL as a screening ecotoxicity value to ensure that risk is not 

underestimated (USEPA, 1997). However, NOAELs currently are not available for many groups 

of organisms and many chemicals. When a LOAEL value, but not a NOAEL value, is available 

from the literature, a standard practice is to multiply the LOAEL by a NOAEL/LOAEL 

multiplier, 0.1, and to use the product as the NOAEL for the screening evaluation . Although a 

NOAEL/LOAEL multiplier of 0.1 was used, the true NOAEL may be only slightly lower than 

the experimental LOAEL, particularly if the observed effect is of low severity (Sample et al. , 

1996). The data review referred to in the ERAG, which is used to support the use of 0.1 as the 

NOAEL/LOAEL multiplier, indicates that 96% of chemicals included in the review had 

NOAEL/LOAEL multiplier no less than 0.2. Therefore, using a default NOAEL/LOAEL 

multiplier of 0.1 may result in an overestimation of the HQs . 

Impact to Habitat in the Overall Seneca Conservation/Recreation Area 

A comparison of the affected area at SEAD-4 with the overall conservation/recreation area 

indicates that the impact to the habitat in the conservation/recreation area is minimal. Under the 

Reuse Plan and Implementation Strategy for Seneca Army Depot, SEAD-4 has been included in 

the conservation/ recreation area, which encompasses approximately 7,585 acres . The area at 

SEAD-4, which has concentrations of lead and chromium exceeding the proposed goals, 1s 

approximately 2 acres, or 0.03% of the total acreage of the conservation/recreation area. 

7.6.2 Identification of Soil COCs 

Based on the calculated risk estimates in Step 2, five organic compounds and several metals 

were identified as potential soi l COCs: benzo(a)pyrene (mixed soils only), bis(2-

ethylhexyl)phthalate, di-n-octylphthalate, total PCBs, 4,4 ' -DDT, antimony (surface soil only), 

chromium (total), chromium VI , copper, lead, mercury, thallium (surface soil only), and zinc 

(see Table 7-3) . The rationale for identifying or excluding each of these compounds as a COC is 

discussed below. 
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For benzo(a)pyrene, all HQs were less than one (Table 7-3 and 7-4) with the exception of the 

shrew NOAEL max HQ for mixed soils (1.7) . No criteria were available to assess impacts to 

soil invertebrates (Table H.34). This compound is unlikely to generate ecological risk and 

should not be considered further. 

For bis(2-ethylhexyl)phthalate, NOAEL max HQs for the shrew, dove, and hawk were greater 

than one (Table 7-3 and 7-4) but less than five , and all HQs based on the mean for all species 

were less than one. No criteria were available to assess impacts to soil invertebrates 

(Table H.34) . Bis(2-ethylhexyl)phthalate has a low probability of generating ecological risk, 

and should not be considered further. 

There were several limitations with assessing the ecological risk of di-n-octylphthalate. No TRY 

was available to assess exposure to birds . Also, the calculated mean concentration was greater 

than the maximum concentration because of the use of ½ of the detection limit for those samples 

with di-n-octylphthalate below the detection limit. No criteria were available to assess impacts 

to soil invertebrates (Table H.34) . The NOAEL max and LOAEL max HQs for the shrew were 

just above one (1.7), and for the vole were less than one (Table 7-3 and 7-4). Additionally, 

frequency of detection was low; 7 of 71 surface soil samples and 14 of 177 mixed soil samples. 

Based on low HQs for mammal receptors and low detection frequency, di-n-octylphthalate 

should not be considered further. 

Total PCB concentrations m mixed soils were higher than in surface soils and generated 

somewhat higher HQs, however the probability of receptor exposure to subsurface soils is lower. 

The highest subsurface HQ calculated (54) was the NOAEL max for the shrew. The HQ 

calculations were based on the maximum value of 1.6 mg/kg in a sample from 2 feet bls. This 

concentration was 5 times greater than the next highest concentration of 0.31 mg/kg in a surface 

soil sample. The single elevated subsurface soil sample results in HQs that are likely to 

overestimate exposure . 
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For surface soils, total PCB HQs for the dove and vole were less than one. The NOAEL max HQ 

for the hawk was greater than one (Table 7-3 and 7-4), but calculations based on a site foraging 

factor of 10% was all less than one (Table 7-6) . For the shrew, HQs based on maximum 

concentrations were above one, but based on the mean were either just above one (1.8) or less 

than one. No criteria were available to assess impacts to soil invertebrates (Table H.34) . 

Additionally, frequency of detection was low; 23 of 80 surface soil samples and 28 of 122 mixed 

soil samples . Based on low HQs and low detection frequency, PCBs should not be considered 

further. 

For 4,4 '-DDT, all HQs were less than one (Table 7-3 and 7-4) with the exception of the dove 

NOAEL max HQs for surface and mixed soils (2 .6). No criteria were available to assess impacts 

to soil invertebrates (Table H.34) . This compound is unlikely to generate ecological risk and 

should not be considered further. 

Antimony exposure could not be assessed for birds because of the lack of a TRY value. No 

criteria were available to assess impacts to soil invertebrates (Table H.34). NOAEL max HQs 

for the meadow vole were just above one (1 .9) and alternate HQ calculations were less than one. 

While all but one of the HQs for the shrew were greater than 10, the TRY for antimony is based 

on a drinking water study, and metals tend to be more bioavailable in their soluble forms . 

Antimony has been shown to adsorb strongly to most soils with a median percent adsorption of 

93% and as much as 100% adsorption in several soil types (ATSDR, 1992). Therefore, 

antimony is not expected to be bioavailable at this site and should not be considered a COC. 

Ecological risk from chromium in soils was assessed for both total chromium and chromium VI. 

The chromium VI is typically considered the most toxic of the forms of chromium, and was 

analyzed in a subset of soil samples (15 of 80) . For chromium VI, all HQs were less than one 

(Table 7-3 and 7-4) with the exception of the hawk NOAEL max HQs for surface and mixed 

soils ( 1.2). However calculations based on a site foraging factor of 10% were all less than one 

(Table 7-6) . Chromium VI is unlikely to generate ecological risk and should not be considered 

further. 

HQs for chromium (total) were consistently above one for the avian receptors. Additionally, 

chromium (total) contamination in the environment has been well studied, and concentrations at 

SEAD 4 are clearly elevated. Chromium (total) should be considered a contaminant of concern. 
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For copper, NOAEL max HQs for all soil receptors but the vole were greater than one. Copper 

exceeded the soil benchmark concentrations for impacts to invertebrates (Table H.34) . 

However, with the exception of the LOAEL max HQ for the shrew, all alternative exposure 

calculations resulted in HQs of less than five (for hawk HQs based on 10% SFF, see Table 7-6) , 

and many of these were less than one (Tables 7-3 and 7-4). The screening level ERA makes the 

initial assumption that the contaminant is 100% bioavailable, but this is typically not the case. 

Copper binds relatively strongly to soils. This adsorption to soils is less affected by pH than 

other metals, making copper less likely to become bioavailable in the acidic conditions of an 

animal's digestive tract (ATSDR, 1990). Therefore, copper is not expected to pose any 

significant adverse effects at the site and should not be considered a COC. 

HQs for lead were consistently above one for all receptors but the vole . Additionally, lead 

contamination in the environment has been well studied, and concentrations at SEAD 4 are 

clearly elevated. Lead should be considered a contaminant of concern. 

For mercury, all HQs were less than one (Table 7-3 and 7-4) with the exception of the hawk 

NOAEL and LOAEL max HQs for surface and mixed soils ( 1.1 ). Use of a hawk SFF of 10% 

(Table 7-6) resulted in all HQs less than one . The maximum concentration of mercury was less 

than the benchmark concentrations for impacts to invertebrates (Table H.34). This compound is 

unlikely to generate ecological risk and should not be considered further. 

Another potential COC for soil was thallium. Thallium is considered a neurotoxicant like lead . 

Detection frequency of thallium was low (21 %). HQs for all species but the shrew were less 

than one, and all alternate exposure calculations for the shrew were less than 10, with the 

LOAEL mean HQ less than one (Tables 7-3 and 7-4). The TRY for thallium is based on a 

drinking water study, and metals tend to be more bioavailable in their soluble forms . Based on 

the low detection frequency, three of four receptor species with HQs less than one, and the 

likelihood that use of a drinking water exposure study has resulted in an overestimation of risk, 

thallium should not be considered a COC. 

For zinc, all receptors but the vole had NOAEL max HQs greater than one. However, with the 

exception of the shrew LOAEL max HQ of 14, alternative exposure calculations ranged from 3 .2 

to less than one. Zinc is an essential nutrient and is relatively nontoxic to most animals because 

they can physiologically regulate zinc absorption and excretion. Bioaccumulation of zinc is 

assumed for the ERA, although zinc does not tend to magnify significantly in terrestrial food 
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chains. Because of the majority of low HQ values and the ability of orgamsms to 

physiologically regulate zinc, it is unlikely to generate significant risk, and should not be 

considered a COC. 

Based on the results of the screening-level ERA at SEAD-4, two COCs, chromium (total) and 

lead, were identified for soil. To further evaluate potential risks associated with chromium 

(total) and lead in soil at SEAD-4, assessment endpoints, and measurement endpoints relevant to 

the assessment endpoints, need to be established. Based on conditions at SEAD-4 and potential 

adverse impacts associated with chromium and lead in soil, appropriate assessment endpoints 

include no substantial adverse toxicological effects to invertebrates based on direct exposures 

and no substantial adverse toxicological effects to birds and small mammals based on direct or 

food chain exposure to contaminants in soils . 

Potential measurement endpoints relate to the bioavailability of lead to invertebrates and small 

terrestrial mammals. This measurement endpoint will help determine if estimated exposures and 

potential adverse effects are likely based on the bioavailability of chromium and lead in soil at 

the site. A secondary measurement endpoint includes risk calculations resulting in a LOAEL 

Hazard Quotient (HQ) of less than one for chromium and lead . The secondary endpoint is based 

on the assumption that an HQ less than one would suggest limited potential for adverse effects to 

birds and small terrestrial animals . 

7.6.3 Identification of Drainage Ditch Soil COCs 

Based on the calculated risk estimates in Step 2, four organic compounds and eight metals were 

identified as potential soil COCs: benzo(a)pyrene, bis(2-ethylhexyl)phthalate, Aroclor-1254 and 

Aroclor-1260, antimony, chromium (total) , chromium VI, copper, lead, mercury, vanadium, and 

zinc (see Table 7-5) . The rationale for identifying or excluding each of these compounds as a 

COC is discussed below. 

For benzo(a)pyrene, all HQs were less than one (Table 7-5) with the exception of the shrew 

NOAEL max HQ and LOAEL max HQ (IO. I and 1.0, respectively). The NOAEL for 

benzo(a)pyrene is based on a LOAEL for the mouse where benzo(a)pyrene was fed to the test 

animals during the gestation stage and a decrease in pub weights was noted. The NOAEL was 

developed by applying a NOAEL/LOAEL multiplier of 0.1 to this LOAEL. If the LOAEL is 

used in the calculations as the critical effects exposure dose, the LOAEL max and the LOAEL 
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mean HQs are not greater than one. In addition, Magee et al. (1996) proposed default values for 

oral absorption of P AH compounds based on a review of available studies. If the proposed value 

for carcinogenic PAHs, 0.29, is used, the NOAEL max HQ is less than 3 and the LOAEL max 

HQ is less than 0.3. No criteria were available to assess impacts to soil invertebrates 

(Table H.43) . Based on the above discussion, this compound is unlikely to generate ecological 

risk and should not be considered further. 

For bis(2-ethylhexyl)phthalate, NOAEL max HQs and LOAEL max HQs for the shrew, dove, 

and hawk were greater than one (Table 7-5) , and all HQs based on the mean for all species were 

less than one. If a foraging factor of 0.1 is used for the hawk (Table 7-7) , the HQs will be less 

than one. The NOAEL max HQ and LOAEL max HQ for the dove will be decreased to 2 if a 

foraging factor of 0.5 is used. In addition, bis(2-ethylhexyl)phthalate was detected in less than 

half of the ditch soil samples, suggesting it is not a common contaminant in the ditch system. No 

criteria were available to assess impacts to soil invertebrates (Table H.43). Since all HQs based 

on the· mean for all species were less than one and bis(2-ethylhexyl)phthalate was detected in less 

than half of the ditch soil samples, bis(2-ethylhexyl)phthalate has a low probability of generating 

ecological risk, and should not be considered further. 

The shrew and hawk exposed to Aroclor-1254 and Aroclor-1260 had HQs greater than one. 

However, if a foraging factor of 0.1 is used for the hawk (Table 7-7) , the HQs will be less 

than one. The NOAEL for Aroclor-1254 is based on a LOAEL for Oldfield mouse where 

Aroclor-1254 was fed to the test animals for 12 months (including the gestation stage) and 

decrease of litter numbers, offspring weights, and offspring survival were noted . The NOAEL 

was developed by applying a NOAEL/LOAEL multiplier of 0.1 to this LOAEL. If the LOAEL 

is used in the calculations as the critical effects exposure dose, then the LOAEL mean HQ is less 

than one and the LOAEL max HQ is two. There are no TRY data available for Aroclor-1260 and 

the TRY s for Aroclor-1254 were used . Aroclor-1254 and Aroclor-1260 were detected in 46% 

and 17% of the ditch soil samples, respectively. PCBs are not common contaminants in soils 

either and the two aroclors were detected in 25% and 4% of the surface soil samples, 

respectively. No criteria were available to assess impacts to soil invertebrates (Table H.43) . 

Based on low HQs calculated using the LOAEL and low detection frequencies, PCBs should not 

be considered further. 
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Summary of Ecologica l llaza1·d Quot ients > I - llawk SFF = 10'1/c, 
SE.-\ D 4 

Se neca Arn1y Depot, NY 

Hawk - Surface Soi ls Hawk - Mixed So ils 

Const itu ent 
NOAEL I 
Max HQ 

PAIis 

Benzo(a)pyrene 0.0 

Semi-vo latiles 

B is(2-ethyl hexy l )phtha late 0.2 

Di- n-octylphthalate --

PCBs/Pesticides 

Tota l PCBs' 0.2 

A roclor- 1254 na 

J\roclor- 1260 na 

4.4'-DDT 0.0 

Metals 

Chromium (total) 158 

Chromium VI 0.1 

Copper 1.2 

Lead 56 

Mercury 0. 1 

Thal liu m 0. 1 

Vanadi um 1.2 

Z inc IS 

NOA EL - No Observed Adverse EITect Level 

LOA EL - Lowest Observed Adverse Effect Level 

NOAEL 
l\ lea n HQ 

0.0 

0.0 

--

0.0 

na 

na 

0.0 

7.8 

0.1 

0. 1 

1.0 

0 .0 

0.0 

0.0 

1.7 

LOA EL ILOAEL l\lea n NO,\ EL I NOAEL 
Max HQ II Q l\lax IIQ Mea n IIQ 

0 .0 0.0 0.0 0.0 

0.2 00 0.2 00 

-- -- -- --

00 0.0 0.8 0.0 

na na na na 

na na na na 

0.0 0.0 0.0 0.0 

32 1.6 158 5.8 

0.0 0.0 0. 1 0. 1 

0.9 0.1 1.2 0. 1 

56 1.0 56 0.7 

0. 1 0.0 0. 1 0.0 

0. 1 00 0.1 00 

1.2 0.0 1.2 0.0 

1.7 0.2 IS 1.4 

I IQ - Hazard quotient. calcu lated as HQ = exposure rate based on maximum or mean soi l concentration / NOA EL or LOA EL \.t luc 

"--~ Incalculable due to lack of toxicity values 

I - The ecological risk assessment for the surface and mixed soil s considered all PCBs together as "total PCBs" 

na - not a CO PC in this media. 

p:\pit\projects\seneca\s4ri\risk\ecorisk\new sediment\eco risk tables\Hqsumd.xls\hawkSFF 

LOA EL I LOA EL Mean 
Max HQ HQ 

0.0 0.0 

0.2 0.0 

-- --

0. 1 0.0 

na na 

na na 

0.0 0.0 

32 1.2 

0.0 0.0 

0.9 0.0 

56 0.7 

0. 1 00 

0. 1 0.0 

1.2 0.0 

1.7 0.2 

SEJ\ll 4 Rl 1, . ,ppc ndi~ 11 

Rev is ion: 2 

!late : January 2002 

Hawk - Ditch So ils 

NOAEL I NOAEL 
Max HQ Mean HQ 

LOAEL I LOAEL 
l\lax HQ Mean HQ 

0.0 0.0 0.0 0.0 

0.6 0.0 0.6 00 

na na na na 

na na na na 

0.2 0.0 0.0 0.0 

0. 1 0.0 0.0 0.0 

0.0 00 0.0 00 

41 3.0 8.2 0.6 

1.4 0.3 0.3 0.1 

0.2 0.0 0. 1 00 

2.2 0.5 2.2 0.5 

0.2 0.0 0.2 0.0 

na na na na 

1. 1 0.1 I.I 0. 1 

8.6 2.1 1.0 0.2 
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Antimony exposure could not be assessed for birds because of the lack of a TRY value . No 

criteria were available to assess impacts to soil invertebrates (Table H.43). The NOAEL max 

HQ for the meadow vole was one and alternate HQs were less than one . While all but one of the 

HQs for the shrew were greater than 10, the TRY for antimony is based on a drinking water 

study, and metals tend to be more bioavailable in their soluble forms. Antimony has been shown 

to adsorb strongly to most soils with a median percent adsorption of 93% and as much as 100% 

adsorption in several soil types (ATSDR, 1992). Antimony is not expected to be bioavailable at 

this site. In addition, antimony was only detected in approximately half of the ditch soil 

samples; the average antimony concentration only slightly exceeds two times the average 

background concentration. Therefore, antimony should not be considered as a COC. 

Ecological risk from chromium in ditch soils was assessed for both total chromium and 

chromium VI. The chromium VI is typically considered the most toxic of the forms of 

chromium, and was analyzed in a subset of ditch soil samples (5 of 48) . For chromium VI, all 

HQs associated with the maximum concentration were greater than one (Table 7-5) for the 

shrew, dove, and hawk with the exception of the LOAEL max HQ for the dove. However 

calculations based on a site foraging factor of 10% were all less than one (Table 7-7) for the 

hawk except that the NOAEL max HQ was slightly greater than one (1 .4) . The NOAEL max HQ 

for the dove is slightly greater than one (1.3) if a site foraging factor of 50% is used. All HQs 

associated with the mean ditch soil concentration were less than one with the exception of the 

shrew NOAEL mean HQ (2 .0). The TRY for chromium (VI) is based on a drinking water study, 

and metals tend to be more bioavailable in their soluble forms. Soil-associated chromium (VI) 

has been shown to be relatively less bioavailable. For example, Witmer et al. (1991) observed 

that rats administered 240 umoles/kg soil-associated chromium excreted ten times more of the 

dose than rats administered the same chromium dose administered as a hexavalent salt (CaCrO4) 

within two days, suggesting a relative bioavailability of about 0 .1. If a bioavailability value of 

0.1 and the appropriate foraging factors are used, all the HQs will be less than one . Therefore, 

chromium VI is unlikely to generate ecological risk and should not be considered further. 

HQs for chromium (total) were consistently above one for the avian receptors, even after 

considering the foraging factors. Additionally, chromium (total) contamination in the 

environment has been well studied, and concentrations at SEAD 4 are clearly elevated. 

Chromium (total) should be considered a contaminant of concern. 
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For copper, NOAEL max HQs for the shrew and hawk were greater than one (10.4 and 1.6, 

respectively, for the shrew and hawk). Copper exceeded the soil benchmark concentrations for 

impacts to invertebrates (Table H.43). However, copper will not pose risk to the hawk if a site 

foraging factor of 0.1 is considered. All HQs associated with the mean copper concentration 

were less than one with the exception of the NOAEL HQ for the shrew, which was slightly above 

one (1.2, see Table 7-6). The screening level ERA made the initial assumption that the 

contaminant was 100% bioavailable, but this is typically not the case. Copper binds relatively 

strongly to soils. This adsorption to soils is less affected by pH than other metals, making copper 

less likely to become bioavailable in the acidic conditions of an animal's digestive tract 

(ATSDR, 1990). Therefore, copper is not expected to pose adverse effects at the site and should 

not be considered a COC. 

HQs for lead were above one for all receptors but the vole. The HQs associated with the mean 

lead concentration will be less than or approximately one and the HQs associated with the 

maximum lead concentration will be less than five for the dove and hawk receptors if appropriate 

site foraging factors are used. The oral bioavailability of lead in soil has been more extensively 

studied than any other metal. EPA assumes a relative bioavailability factor for lead of 0.6 in its 

adult lead model (USEP A, 1996). In addition, a conservative BAF value was used to evaluate 

the risk to the shrew. The EPA (2000) recommended a BAF value for lead (0.266) that is 

approximately nine times lower than the value used in the SLERA. Since animal intake 

contributed more than 99% of the total lead intake by the shrew, using a BAF value of 0.266 will 

decrease the HQs approximately nine times. Therefore, all HQs for the shrew will be less than 

one and the NOAEL max HQ will approximate one if a bioavailability value of 0.6 and a BAF 

value of 0.266 are used. Based on the above discussion, lead in the drainage ditch soil is not 

expected to pose significant adverse effects and should not be considered as a COC. 

For mercury, all HQs associated with the mean concentration were less than one (Table 7-5) for 

all the receptors. All HQs associated with the maximum concentration were slightly greater than 

one (the maximum=2. l) for the shrew, dove, and hawk with the exception of the LOAEL max 

HQ for the dove, which was 0.6. Use of a hawk site foraging factor of 10% (Table 7-7) and a 

dove site foraging factor of 50% resulted in all HQs less than one for the dove and hawk. The 

maximum concentration of mercury was less than the benchmark concentrations for impacts to 

microorganisms but greater than the earthworm benchmark values (Table H.43). This 

compound is unlikely to generate ecological risk and should not be considered further . 
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Another potential COC for soil was vanadium . All HQs associated with the maximum 

concentration exceeded one for all receptors with the exception of the LOAEL max HQ for the 

vole. All HQs associated with the mean concentration were less than one with the exception of 

the HQs for the shrew (Table 7-5). The elevated HQs were caused by one sampling result. 

Vanadium was detected at SD4-28 with an elevated concentration of 1140 mg/kg . Vanadium 

detected at all the other locations in the drainage ditches was less than the TAGM value, 150 

mg/kg. The maximum and mean concentrations excluding this spot (SD4-28) are 74.9 mg/kg 

(SD4-20) and 30.5 mg/kg, respectively, as compared to the original maximum and mean 

concentrations of 1140 mg/kg and 53.6 mg/kg . The mean concentration excluding the hot spot 

does not exceed two times of the background. Therefore, except in the area of SD4-28, 

vanadium should not be considered as a COC. 

For zinc, all receptors but the vole had NOAEL max HQs greater than one. However, alternative 

exposure calculations ranged from 0.3 to 4.0 . Use of appropriate foraging factors will result in 

NOAEL max HQs less than 10 and all other HQs less than or approximately one for the dove and 

hawk. Zinc is an essential nutrient and is relatively nontoxic to most animals because they can 

physiologically regulate zinc absorption and excretion. Zinc is capable of forming complexes 

with a variety of organic and inorganic complexing groups. Sorption is the dominant reaction of 

zinc (ATSDR, 1997). Bioaccumulation of zinc is assumed for the ERA. However, zinc does not 

tend to magnify significantly in terrestrial food chains . Because of the majority of low HQ 

values and the ability of organisms to physiologically regulate zinc, it is unlikely to generate 

significant risk, and should not be considered a COC. 

Based on the results of the screening-level ERA at SEAD-4, chromium (total) was identified as a 

COC for drainage ditch soil. In addition, an elevated vanadium concentration identified at SD4-

28 raised concern to the ecological receptors . To further evaluate potential risks associated with 

chromium (total) and vanadium in drainage ditch soils at SEAD-4, assessment endpoints, and 

measurement endpoints relevant to the assessment endpoints, need to be established. Based on 

conditions at SEAD-4, appropriate assessment endpoints include no substantial adverse 

toxicological effects to invertebrates based on direct exposures and no substantial adverse 

toxicological effects to birds and small mammals based on direct or food chain exposure to 

contaminants in soils. 
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Potential measurement endpoints relate to the bioavailability of COCs to invertebrates and small 

terrestrial mammals . This measurement endpoint will help determine if estimated exposures and 

potential adverse effects are likely based on the bioavailability of chromium and vanadium in 

ditch soil at the site. A secondary measurement endpoint includes risk calculations resulting in a 

LOAEL Hazard Quotient (HQ) of less than one for chromium and vanadium. The secondary 

endpoint is based on the assumption that an HQ less than one would suggest limited potential for 

adverse effects to birds and small terrestrial animals. 

7.6.4 Identification of Sediment/Surface Water COCs 

Great blue heron exposure is calculated assuming exposure to both sediment and surface water. 

Based on the calculations in Step 2, three metals were identified as potential COCs: aluminum, 

chromium (total) , and zinc. The great blue herons are seasonal residents in New York State, 

spending around half the year at the site (http://www.mbr-pwrc .usgs.gov/bbs/anim/h1940.html). 

In addition, the foraging range of the blue heron is approximately 1.6 acres (Butler, 1992) while 

the size of the pond is approximately 0.7 acres. Therefore, a foraging factor of 0.25 is a more 

reasonable estimate. If the foraging factor of 0.25 is considered, the HQs for the great blue 

heron will be approximately equal to or less than one for aluminum and zinc. Therefore, only 

chromium is considered as a COC for the sediment in the artificial pond and will be considered 

further. 

Based on the results of the screening-level ERA for sediments at SEAD 4, one COC was 

identified in site sediment/surface water: chromium (total). To further evaluate potential risks 

associated with chromium in sediment/surface water, assessment endpoints, and measurement 

endpoints relevant to the assessment endpoints, need to be established. Based on conditions at 

this site and potential adverse impacts associated with chromium, appropriate assessment 

endpoints include no substantial adverse toxicological effects to fish-eating birds based on direct 

contact with sediments and contact through the food chain . The assessment endpoint is intended 

to protect birds from the effects of metals toxicity . 

7.6.5 Identification of Surface Water COCs 

For this risk assessment it was assumed that all surface water samples taken represented areas 

that could support fish species. Initial exposure calculations using the largemouth bass receptor 

identified seven metals with NOAEL max HQs greater than one (aluminum, cadmium, cobalt, 

iron, manganese, vanadium, and zinc). However, a majority of the surface water samples were 
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taken from areas that only have intermittent surface water present. To more realistically evaluate 

surface water contaminants, a re-evaluation was performed using only those data representing 

standing water at the site (i.e., SW4-l and SW4-2) for the seven contaminants with NOAEL max 

HQs greater than one. The results indicated that all contaminants in surface water supporting 

fish (i.e. , SW4-l and SW4-2) either were not detected (cadmium, cobalt, and vanadium) or had 

NOAEL max HQs less than one (aluminum= 0.3 , iron= 0.4, manganese= 0.0 and zinc= 0.2). 

Using these data to screen against amphibian effects concentrations resulted in only one 

compound with a NOAEL max HQ greater than one (Aluminum = 6) . All other chemicals were 

either not detected, had no data for the effects concentration, or had calculated NOAEL max HQs 

less than one. Therefore, no further study is required for surface water. 

7.7 SCREENING-LEVEL ERA SUMMARY 

In accordance with USEPA guidance, a screening level ERA was performed to evaluate soil , 

surface water and sediment contaminants at the SEAD-4 site. This ERA was completed in 

several steps. 

For Steps 1 and 2, NOAEL tox1c1ty values and default exposure assumptions were used to 

calculate screening level HQs. Due to the conservative nature of these assumptions, additional 

evaluation was required to more fully characterize potential ecological risks and determine if 

further evaluation is warranted. In accordance with USEP A guidance, this additional evaluation 

was performed as part of the problem formulation in Step 3. 

For soils, maximum detected concentrations were compared to screening criteria to identify 

COPCs (Step 1 ). Potential exposures and effects resulting from maximum concentrations of soil 

contaminants were then evaluated by estimating potential direct and indirect exposures for 

terrestrial wildlife (short-tailed shrew, meadow vole, red-tailed hawk, and mourning dove) and 

comparing exposures based on maximum chemical concentrations to NOAEL toxicity reference 

values (Step 2). Following completion of Steps 1 and 2, soil COPCs with NOAEL HQs greater 

than one included : benzo(a)pyrene, bis(2-ethylhexyl)phthalate, di-n-octylphthalate, total Aroclor, 

4,4 ' -DDT, antimony, chromium (total) , chromium VI, copper, lead, thallium, and zinc. Based on 

the results of ERA Steps 1-3 , soil metals concentrations suggest a potential for adverse 

ecological effects, and a further investigation may be warranted to evaluate chromium (total) and 

lead in soil. 
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The same approach used for soils was used for drainage ditch soils . Following completion of 

Steps 1 and 2, COPCs with NOAEL HQs greater than one included: benzo(a)pyrene, bis(2-

ethylhexyl)phthalate, Aroclor-1254, Aroclor-1260, antimony, chromium (total), chromium VI, 

copper, lead, mercury, vanadium, and zinc. Based on the results of ERA Steps 1-3, chromium 

(total) in drainage ditch soil suggests a potential for adverse ecological effects and a further 

investigation may be warranted. In addition, a vanadium hot spot identified at SD4-28 (1140 

mg/kg) raised concern to the ecological receptors and further investigation may be warranted. 

Potential exposures and effects resulting from maximum concentrations of sediment/surface 

water contaminants were evaluated by estimating potential direct and indirect exposures for fish 

eating birds (great blue heron) and comparing exposures based on maximum concentrations to 

NOAEL toxicity reference values. Further evaluation of sediment/surface water contamination 

indicates three sediment COPCs with HQs greater than one: aluminum, chromium (total), and 

zinc. Based on the results of ERA Steps 1-3 , sediment/surface water concentrations suggest a 

potential for adverse ecological effects, and a further investigation may be warranted to evaluate 

chromium (total) in sediments. 

Potential exposures and effects resulting from maximum concentrations of surface water 

contaminants were also evaluated by estimating potential direct and indirect exposures for 

aquatic wildlife (largemouth bass and amphibians) and comparing exposures based on maximum 

concentrations to NOAEL toxicity reference values. Further evaluation excluding intermittent 

surface water data and using only data from a standing water body indicated no surface water 

COPCs with NOAEL HQs greater than one for the bass and only one compound (aluminum) 

with an HQ greater than one (HQ = 6) in the amphibian screening test. 

Typically, there is a SMDP immediately following ERA Step 2. However, for this ERA, Steps 

1-3 was performed concurrently. Therefore, SMDPs 1 and 2 were combined and performed 

following Step 3. For SMDP 1, there are three possible decisions: 

• There is adequate information to conclude that ecological risks are negligible and therefore 

no need for remediation on the basis of ecological risks; 

• The information is not adequate to make a decision at this point and the ERA process should 

continue to a baseline ERA; or 

• The information indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted. 
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SMDP 2 requires agreement from risk managers and regulators on four items : contaminants of 

concern, assessment endpoints, exposure pathways, and risk questions. To further evaluate 

potential risks associated with COCs in soil (chromium and lead) and COCs in ditch soils 

(chromium and vanadium) at SEAD-4, assessment endpoints, and measurement endpoints 

relevant to the assessment endpoints, need to be established. Based on conditions at SEAD-4 

and potential adverse impacts associated with chromium and lead in soil, appropriate assessment 

endpoints include no substantial adverse toxicological effects to small mammals based on direct 

or food chain exposure to contaminants in soils. The assessm,ent endpoint for lead is intended to 

protect small mammals from the effects of lead accumulation and potential toxicity to nervous 

and reproductive systems. The assessment endpoint for chromium is intended to protect small 

mammals and birds from the oxidizing and enzyme inhibiting effects of chromium. The 

assessment endpoint for vanadium is intended to protect small mammals from the adverse 

reproductive effects of chromium. A primary measurement endpoint includes risk calculations 

resulting in a LOAEL max Hazard Quotient (HQ) of one for chromium, lead, and vanadium. 

The measurement endpoint is based on the assumption that an HQ of less than one would suggest 

limited potential for adverse effects to small terrestrial animals. 

To further evaluate potential risks associated with chromium (total) in sediments, assessment 

endpoints, and measurement endpoints relevant to the assessment endpoints, need to be 

established. Based on conditions at this site and potential adverse impacts associated with 

chromium, appropriate assessment endpoints include no substantial adverse toxicological effects 

to fish-eating birds based on direct contact with sediments and contact through the food chain . 

The assessment endpoint is intended to protect birds from the effects of metals toxicity. A 

primary measurement endpoint includes risk calculations resulting in a LOAEL max HQ of one 

for chromium. The measurement endpoint is based on the assumption that an HQ of less than 

one would suggest limited potential for adverse effects to wetland-associated wildlife. 
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8.0 SUMMARY 

This section summarizes the information regarding chemical impacts to environmental media 

based on the Remedial Investigation at SEAD-4, the Munitions Washout Facility. Reviews of 

the human health and ecological risk assessments that were performed for this site are presented. 

Detailed descriptions of the chemical impacts at the site and the risk characterizations are 

presented in Sections 4, 6, and 7 of this report. 

8.1 Summary of Extent oflmpacts 

The nature and extent of constituents of concern at SEAD-4 were evaluated through a 

comprehensive field investigation program . The remedial investigation at SEAD-4 included a 

geophysical survey and sampling of building debris/soil (collected from indoor building 

locations), surface and · subsurface soils, surface water and sediment, and groundwater. The 

primary constituents of concern are metals, though additional impacts from SVOCs and 

pesticides were identified . 

Geophysical Investigation 

A geophysical investigation was car.:ied out for both the ESI and the RI. The geophysical 

investigation for the ESI was tailored to track groundwater flow so that the direction of possible 

contaminant flow could be followed and to determine the location of a suspected leach field . For 

the RI , the investigation was geared toward verifying whether or not specific pits or concrete tanks 

existed in certain areas of the site. 

As part of the geophysical investigation for the RI , EM-31 and GPR surveys were performed 

around the north, south, and east sides of Building 2076 to determine the existence of an 

underground concrete tank or pit used for laundry wash water that was suspected to be 

contaminated with explosives. Building 2076 was the employee break room and laundry facility. 

The wash water was released to a floor drain that connected to a dry well ( in the form of a concrete 

tank or pit). 

Bi-directional GPR profiles were collected over an EM-31 quadrature anomaly south of Building 

2076. The profiles showed a large, hyperbolic reflector in each record . The GPR data suggests that 

June 2000 
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there is a large object in the subsurface south of Building 2076. According to the Army, this tank is 

a septic tank that is connected to Building 2076 and has been maintained and pumped regularly. 

Building Debris 

In the building material samples collected from six buildings at SEAD-4, metals, SVOCs, 

pesticides, and PCBs were detected at high concentrations. 

Subsurface Soils 

The subsurface soils at SEAD-4 have been impacted primarily by metals. Of the 13 metals 

which exceeded their respective TAGM values, ten metals were considered to be more toxic . 

Aluminum, antimony, arsenic, chromium, copper, lead, mercury, nickel , silver, and zinc were 

detected in the subsurface soil samples at concentrations above the respective T AGM values. 

Chromium exceeded the TAGM value in 17 subsurface soil samples. A maximum concentration 

of 3,820 mg/kg was detected in SB4-25 at a depth of 2-3 .5 feet. SB4-25 is located on the 

southern edge of the pond . The subsurface soil sample from MW4-8 (6-6.5 feet) also contained 

high concentrations of chromium. MW4-8 is also located south of the pond . Two high 

concentrations of chromium were detected in SB4- IO (at depth intervals of 2-4 feet and 4-6 

feet) , which is located adjacent to former Building T-30 . High concentrations of copper were 

detected in the subsurface samples from SB4-I 0 and SB4-25. 

On the basis of the subsurface soil data, the highest concentrations of metals were found in the 

soil samples from SB4-J0, SB4-14, and SB4-25. SB4-I0 is located adjacent to former Building 

T-30; SB4- I 4 is located near Building 2084; and SB4-25 is located on the southern edge of the 

pond. Impacts from the remaining organic and inorganic constituents which were detected in the 

subsurface soil samples were less significant than the impacts from metals discussed above. 

Surface Soils 

The surface soils at SEAD-4 have been impacted primarily by metals and SVOCs. Of the 19 

metals which exceeded their respective TAGM values, 14 metals were considered to be more 

toxic. Antimony, arsenic, beryllium, chromium, copper, cyanide, lead, mercury, nickel , 
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selenium, silver, thallium, vanadium, and zmc were detected in the surface soil samples at 

concentrations above the respective T AGM values. Chromium, copper, lead, and zinc had the 

largest percentage of samples exceeding the TAGM values . Nine of the maximum 

concentrations of metals were detected in surface soil sample SB4-25, which is located at the 

southern edge of the pond. 

Although there were detections of chromium in surface soil samples collected throughout the 

site, the highest concentrations of chromium were detected in surface soil samples from Area I, a 

drainage ditch in Area 2, and a drainage ditch connecting the two areas. High concentrations of 

copper were also found in the same locations as the high chromium concentrations. 

Four SVOCs were detected in the surface soils at concentrations above the associated TAGM 

value. The highest concentrations of benzo(a)anthracene, chrysene, benzo(a)pyrene, and 

dibenz(a,h)anthracene in surface soils were detected in samples collected from SS4-54 SS4-55 

and SS4-56, which are all located near Building 2084. 

Groundwater 

Groundwater at SEAD-4 has been impacted by metals. Eight metals, aluminum, antimony, 

chromium, iron, manganese, selenium, sodium, and thallium, were found in one or more of the 

groundwater samples at concentrations above the NYS Class GA or EPA MCL standard . 

Chromium was detected in one monitoring well , MW4-9, at a concentration above the NYS 

Class GA standard of 50 ug/L. MW4-9 is located west of former Building T-30. A chromium 

concentration of 260 ug/L was detected in MW4-9 from the Round I Sampling Program. The 

turbidity of the groundwater sample was 31 . However, the concentration of chromium from the 

Round 2 Sampling Program was 21.8 ug/L and the turbidity of the sample was 3.7. 

A comparison to background groundwater samples collected from SEDA indicates that 

maximum concentrations of aluminum, antimony, iron, and manganese in background 

groundwater samples were greater than maximum concentrations in the groundwater samples 

from SEAD-4. Concentrations of sodium and thallium in background groundwater samples also 

exceeded the respective NYS Class GA standards. 
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Surface Water 

Generally, surface water impacts were from metals, nine of which were found at concentrations 

that exceeded their standards. The nine metals are aluminum, cadmium, cobalt, copper, iron, 

lead, silver, vanadium, and zinc. Several of the maximum concentrations of the metals were 

detected in the surface water sample SW4-13 , which is located in the drainage ditch at the 

northern portion of the site. 

Sediment 

Sediment at the site has been impacted by pesticides, PCBs, and metals. High concentrations of 

chromium were detected in sediment samples collected along the western ditch and near the pond. 

High concentrations of copper were detected in the sediment samples from the western ditch, near 

the pond, and in the ditches north of the site. 

Of the pesticides and PCBs, 4,4'-DDD, 4,4'-DDE, 4,4 ' -DDT, and Aroclor-1254 were detected most 

frequently in the sediment samples. Aroclor-1254 was detected in 26 of the 58 samples, with the 

concentrations in all 26 samples exceeding the NYS criteria. 

8.2 Human Health Risk Assessment 

Human health risk calculations were performed for seven potential exposure scenarios: 

• Current site worker 

• Future indoor park worker 

• Future outdoor park worker 

• Future construction worker 

• Future recreational visitor ( child) 

• Future adult resident 

• Future child resident 

Of these receptors, only the future indoor park worker and future resident exhibit risks of cancer 

above the USEPA target risk range. These same receptors also exhibit non-cancer health risk. 
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The RME excess cancer risk for the indoor park worker of 3 x I o-4 and the hazard index of 20 

are due primarily to dermal contact with indoor dust. Ingestion of indoor dust also poses a non

cancer risk which results in a hazard index greater than I. In evaluating this result, the likelihood 

of occupancy of buildings in their current state by park workers should be considered. If the 

bui ldings are renovated prior to occupancy, or if indoor park operations are housed in a new 

building, then the risks to future workers would be much lower than estimated in this assessment. 

The RME excess cancer risk for the resident of 2 x I o-4 and the hazard indices of 7 ( child) and 3 

(adult) are due primarily to dermal contact with groundwater and surface water. The combined 

ingestion of soil and sediment also poses a non-cancer risk which results in a hazard index 

greater than I. These results are due to exposures estimated from the detection of very low 

levels of Aroclor-1260 in one groundwater sample and PAHs in one surface water sample. 

These results are considered highly uncertain and probable overestimates of risk, as qualified in 

the Risk Characterization and Uncertainty sections of this report. As stated in Section 5, 

Arochlor mixtures are expected to be associated with the soil phase. Much less than I percent is 

expected to partition to the soil-water phase, and only a small amount would be available to 

migrate via the downward movement of infiltrating water. The detection of Arochlor - 1260 in 

the groundwater sample may be due to laboratory error. 

Both the carcinogenic and non-cancer health risks for all other receptors were within or below 

the USEPA target levels: the current site worker, future outdoor park worker, future construction 

worker and future recreational visitor. 

The potential risks from exposure to lead in soil were assessed separately from other compounds. 

The soil and sediment results were compared with USEPA screening levels for residential and 

occupational exposures. The SEAD-4 average lead concentrations were al I less than the 

applicable screening levels. Therefore, there is no expected health risk to resident children or 

working adults due to exposure to current or future lead at the site. 

8.3 Ecological Risk Assessment 

In accordance with USEPA guidance, a screening level ERA was performed to evaluate soil, 

surface water and sediment contaminants at the SEAD-4 site. This ERA was completed in 

several steps . 
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For Steps I and 2, NOAEL toxicity values and default exposure · assumptions were used to 

calculate screening level HQs. Due to the conservative nature of these assumptions, addit ional 

evaluation was required to more fully characterize potential ecological risks and determine if 

further evaluation is warranted . In accordance with USEPA guidance, this additional evaluation 

was performed as part of the problem formulation in Step 3. 

For soils, maximum detected concentrations were compared to screening criteria to identify 

CO PCs (Step 1 ). Potential exposures and effects resulting from maximum concentrations of soil 

contaminants were then evaluated by estimating potential direct and indirect exposures for 

terrestrial wildlife (short-tailed shrew, red-tailed hawk, meadow vole, and mourning dove) and 

comparing exposures to NOAEL toxicity values (Step 2). Following completion of Steps 1 and 

2, soil COPCs with NOAEL HQs greater than one included: benzo(a)pyrene, bis(2-

ethylhexyl)phthalate, di-n-octylphthalate, Aroclor 1254, DDT, antimony, chromium, copper, 

lead, thallium, and zinc. 

Based on the results of ERA Steps 1-3 , soil metals concentrations suggest a potential for adverse 

ecological effects, and a further investigation may be warranted to evaluate lead in soil. 

Potential exposures and effects resulting from maximum concentrations of sediment 

contaminants were evaluated by estimating potential direct and indirect exposures for aquatic 

wildlife (great blue heron) and comparing exposures to NOAEL toxicity values. Further 

evaluation of sediment contamination indicates seven sediment CO PCs with HQs greater than 1: 

bis(2-ethylhexyl)phthalate, 4,4 ' -DDD, aluminum, barium , chromium, copper, lead, mercury, 

selenium, and zinc. 

Based on the results of ERA Steps 1-3, sediment metals concentrations suggest a potential for 

adverse ecological effects, and a further investigation may be warranted to evaluate chromium, 

copper, and zinc in soil. 

Potential exposures and effects resulting from maximum concentrations of surface water 

contaminants were also evaluated by estimating potential direct and indirect exposures for 

aquatic wildlife (largemouth bass and amphibians) and comparing exposures to NOAEL toxicity 

values . Further evaluation excluding stormwater runoff data and using only data from a standing 
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water body indicated no surface water COPCs with NOAEL HQs greater than I for the bass and 

one compound, aluminum, with an HQ greater than I in the amphibian screen . 

Some of the additional information used to help characterize risks included a comparison of 

sediment concentrations to soil background concentrations. In addition sediment and surface 

water data were re-evaluated to more realistically model conditions at the site. 

Upon completion of ERA Steps 1-3 , there is a SMDP with three possible decisions: 

• There is adequate information to conclude that ecological risks are negligible and therefore 

no need for remediation on the basis of ecological risks; 

• The information is not adequate to make a d~cision at this point and the ERA process should 

continue to a baseline ERA; or 

• The information indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted . 

To further evaluate potential risks associated with lead in soil at SEAD-4, assessment endpoints, 

and measurement endpoints relevant to the assessment endpoints, need to be established. Based 

on conditions at SEAD-4 and potential adverse impacts associated with lead in soil , appropriate 

assessment endpoints include no substantial adverse toxicological effects to invertebrates based 

on direct exposures and no substantial adverse toxicological effects to small mammals based on 

direct or foodchain to contaminants in soils . The assessment endpoint is intended to protect 

small mammals from the effects of lead accumulation and potential toxicity to nervous and 

reproductive systems. Potential measurement endpoints relate to the bioavailability of lead to 

invertebrates and smal l terrestrial mammals . This measurement endpoint will help determine if 

estimated exposures and potential adverse effects are likely based on the bioavailability of lead 

in so il at the site. A secondary measurement endpoint includes risk calcu lations resulting in a 

LOAEL Hazard Quotient (HQ) of less than one for lead . The secondary endpoint is based on the 

assumption that an HQ less than one would suggest limited potential for adverse effects to small 

terrestrial animals. 

To further evaluate potential risks associated with chromium, copper, and zmc 111 sediments, 

assessment endpoints, and measurement endpoints relevant to the assessment endpoints, need to 

be established. Based on conditions at this site and potential adverse impacts associated with 
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these chemicals, appropriate assessment endpoints include no substantial adverse toxicological 

effects to fish-eating birds based on direct contact with sediments and contact through the food 

chain . The assessment endpoint is intended to protect birds from the effects of metals toxicity. 

8.4 Conclusion 

Available information collected from SEAD-4 defines the nature and extent of contamination in 

each of the media. No information needs remain towards performing a remediation feasibility 

study. 
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Introduction 

Results of Geophysical Investigation 
Seneca Army Depot 

Romulus, NY 

On January 5 and 6, 1999, NAEV A Geophysics Inc. conducted 
geophysical investigations on portions of property at Seneca Army Depot 
in Romulus, NY. The purpose of the investigations was to identify 
geophysical anomalies that may represent disposal pits and/or concrete 
tanks. 

As defined by Mark Baker, (Parsons Engineering Science), the 
primary Area of Concern (AOC I) surrounded Building #2076. Tom 
Hogge established a survey grid on January 4, 1999, prior to data 
collection. AOC 1 covers an area of approximately 200 feet by 250 feet 
around the north, south and east sides of Building #2076 (Figure 1 ). A 
drainage ditch defines the northeastern limit of the survey. The 
northwestern and southern survey lines terminate at thick vegetation, and 
the western boundary coincides with a roadway. 

Unanticipated production achievements allowed for a secor,_ ~M-
31 investigation to be conducted on January 6, 1999. Area of concern 2 
(AOC 2) the Indian Creek Burial Site covered approximately 300 feet by 
300 feet <Fisrure 2). AOC 2 is part of an EBS investigation not associated 
with AOC I. 

Survey Design 
Data collection was conducted along the north/south survey lines, which 
were marked using temporary spray paint at 25-foot intervals. In this 
report , lines correspond to north/south traverses while stations correspond 
to data sample locations. Data were collected at 5-foot stations along 
parallel traverses spaced 10 feet apart. 

AOC 1: Survey grid control was established from the southwest comer of 
Building #2076. A designated station (grid origin 100N, lO0E) was 
located 87feet 6 inches south of the building comer(Azimuth: 335 
degrees). Survey lines were oriented parallel with the east/west walls of 
the building. For the purpose ofreacquiring the grid, NAEV A personnel 
placed labeled pink flagging at four comer stations of the grid. An 
additional labeled flag was placed at I 00N + 11 OE. 



Quality Assurance/Quality Control 

A calibration check was conducted on the EM-31 out of the grid 
area using the manufacturer's standard procedure prior to collecting data 
each day. All readings were within specification. 

Additionally, a standard evaluation of consistency was conducted 
with the EM-31 by repeating survey lines during data collection. The 
successful "repeatability" of the character of the lines viewed in profile 
validates the data Chart 1 displays the repeat data for line 190E. 

Chart 1 

EM-31 QA/QC Line 190E -Original 

-Repeat 

~ ~1 M111ttf I 1 
100 125 150 175 200 225 250 275 300 325 

Position 



Conclusions 
The purpose of the geophysical investigation was to identify any 

disposal pits and/or concrete tanks. One potential target is recognized in 
the data of AOC 1 that warrants further intrusive investigations. The 
terrain conductivity anomaly present in the southwestern portion of the 
survey from 120N to I SON corresponds with a significant subsurface 
feature exhibited in the radar data. The feature appears to occur deeper 
further south from the building. 

Additional infonnation in the quadrature phase data indicates an 
increase in terrain conductivity proximal to building #2076. Although the 
absolute values are not highly anomalous and may represent simply a 
change in fill material associated with the building, elevated conductivity is 
evident well beyond the distance of expected cultural influence of the 
building structure. 

AOC 2: The EM-31 data provides no evidence for the presence of 
any disposed materials in the survey area. 
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o<-. 11/1fl> il - -
Ot;~U i------- - c!vl / le,""""' ~.\- /t.tJol 

- -

{t·C [(~ 
' {; 

- f1v-1 5 f<> -
b(,,"1 -\.\ 1.,1' 

-

- -

- -

- -

t-- -

t-- -
--
-1--

-1--

-1--

-
l--

-l--

-
l--

-
1--

SEE MASIBR ACRONYM usr POR COMl'tET'E LISilNG OP ABBREVlATIONS 
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TEST PIT REPORT 
ENGINEERING-SCIENCE INC. <1.IENT: 1,1 ~A< 8 TEST PIT #: TP '1--Z... . 

MONITORING DATA 
INSIRUMEl'IT DE'TB:TOR BACKGROUND TIME/DA1E DATE START: 11~~3 Ill f All Pin () Ii/ill c,-., 1,,1:vi DATE FINISH: 

I I , T,,r.,, "' I 'I~ i..l 1{/;/,/Cp, t'J!J 1. ,, 
1/~q~ 

I 
V 1 I INSPECTOR: DMtr 

CONTRACTOR: V1Y3 

SCALE VOCJ SAMPLE STRATA DESCRIPTION OP MATERIALS 
/FT"\ RAD. NUM!ll!R CleP'fflR.-- SCHEMATIC tRlJRME!SffiR METI-fQDOU)GVI REMARKS 

- \vr~i\ 
-

- '- -- --- --

- -

-I -
1-- -
1-- . i -

\J-."'\·1,,-f-1"' 
1-- -

-1- J'--i -

- c\v f I~ .. .,.., -

- -

- -

-3 0/c.1 W~-L ~feet l + br .. .,.,,,., -v!~y- f l,.At.-, -

- n/1~(1~ 
C ~/ _, L ('/ - C ~I ~VY' 

-

- 0'1/v I 2. '>- I~ --.. .. ____ __.,--

'1-""'t rv,Ws 
/c,,4,\cvl - ~+ -., 

1-- \,'\. p, ..,..,.i"y"" ¼"A"""'" I -i,' tv ~ I -
~ 

1-- -
(.,< t 0~.--- i -

- -

--
--
---
--
--
--
--
--
--
--

SEE MASTER ACRONYM usr POR COMPLETE LISTING OP ABBREVIATIONS TEST PIT#. TPlJ-2-
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TEST PIT REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: SE"AD I TEST PIT #: -,p 4-.3 

PROJECT: SE)IE:C:;._ ,o ~WMU :XtJVfi'STIGAT10N 
LOCATION: SFAD _ 'tbr p,, -nt•P~e-r i.oc-'\TiotJ 

JOB NUMBER: 73.0"f77•tJ/l:i. '2 
ESr. GROUND ELEV. 

~TESr=;._;;P....;;cITc...=cDA=T;..c.Ac.__ _____ ~ ______________ ---1
1
CONTRACTOR: X INSPECTOR: ~ 

WIDil{ DEP'Il-1 EXCAVATION/SHORING MITT1-!OD SfART DATE: IZ 

:==~'1~• ===:==~3~~•==:::==4,~~•==:========~~A~C~.,C.~HO~~-~===============:: COMPIEI10N DATE: I 
LENGTii 

1-----1------+----1----------------~ICHECKEDBY: 
DATE CHECKED: 

t-M_O_N_IT_O_RI_N_G_Dc....;A..;;.;;Tc.;;.;A'---~------~----------1iCOMMENTS: StlM.p Lt 11>4-3. 

SMALLOW 0'1~BuRIQJ So~ INS'IllUMENI' DE"IB:TOR 

. 

SCALE VOCJ SAMPLE 
<Frl A.t.n -~• ...,.,.. •• ....., 

-
-

1 -
>--

-
-
-

2 -
-
-
-
-

3 
-

>--

>--

>--

>--

4 

>--

>--

-
-

5 

BACKGROUND -
,,a .a .a A .a - - -............. .. -...... -... ~ ... ----- -
• • • • • • • 
• • • • • • • 
• • • • 
• • • 

• • • • 

~ ~ ... 
..- -.... 
" .... .. 
,-

' "' \ 

{ "" { ~ 

'I' 

..- ' 
'\ 

' \ 

"\ 

" " ~ 

TIME/DA1E 

WE'LL PE'AN-t> \/NITS 
J. oR6ANIC. 4 ~ -JJo,,eL.. 
J_INO~ J..--EX~ 

. r-., ~ '16'1'1tLS 
TOTAL SAMPLES: US I 

DE.!OUPT!ON OP MAlERIALS 
/Bl•N -= -H, ,,. •..DGYI 

. 
L.tGHT" BRo\AJN SIL,:ry ,..,p 
Fi11~ ~,,.,,,,£'() ~zoo s,EJE""~~ • ,-" 
t.J/ Som fr G,1.,,/f/ - GLACIA(.. 71Lt 

J;>~RK ,-0 Met>ltJH}{OUve'.) G~sr, 
IJ"'1rr- ~-f,~,~ GLI\CI~ -nc..L / 

Ph!rSJf.Jj r ~-m ~~ 1
• /8'' 

~ l·Ml~ l-A'IE'R. 

r. weu-. - tie:F",~ ~tc/JIJl"T'° 
1, 

COAJs,sre?J, sHltLE" 

UN IT"' - ~CA.1/FtTIOt.J I 
Tb 13~~~ Re+os.ecL > 11-,a 

1?No INT'R\JS'IV'f: ff2~ 

-

-

-
-
-
-
-
-
-
-
-
-

" -

-

-

SEE MASTER ACRONYM usr FOR COMPlEfE LISTING OP ABBREVIATIONS TESf PIT #: Tf'+3 
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TEST PIT REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: SE'"~/> I TEST PIT #: 7771--1 

PROJECT: j €>veC4 /~ S°WM(/ ..:Z-N~rlG-'1-'nON'S JOB NUMBER: :;t~o1 r .;-

LOCATION: SFA{) ?f TEST PIT 7f<lflIT Loc,t/TION ESI'. GROUND ELEV. 

t=======================================:IINSPECTOR: -,i,.....//1/~C..-
t-TEST __ PIT_D_A""TT_A ___ ,------,------------------11CONTRACTOR: V £S/v~ 

I.ENcrrn WIDTII DEM"H EXCAVATION/SHORING METiiOD START DATE: /z,d-,k3 

~•~
1
•~• ~•!iii•ff=~~~t====J================:JlcoMPI.EI10N DATE: /'Z/.S7't,3 6.d' :! ,, 4 1 ,J?,4c)( ~«- CHECKED BY: t---==---+----":c...._-+----'--~------...:;.:.J.~...:.:....:.;::__ ________ ----ilDATE CHECKED: 

MONITORING DATA COMMENTS: t---------.....------.----....---------11 
INSIRUMENI' DE1cCTOR BACKGRCXJND 

LEZ/oz/,Jl,.S 

~ VOCJ SAMPLE Sl'RATA 
/FT'\ D.ln ~--R -~-,~ --- ·--

...,A~A 

r/ 
A & • 

.. - - ---
& A A .A.A,V\., - BGf> ,A/J A • 

. 
~ -. . . . 

-

' 
. . . . 

1 . . . . 
I 

- 660 . . • . 
• - • • 

- rev~ 
'--

"Bowls ) 

- I /1-r ,s,-f>B ✓¥2 
2 oF~ - 06£> pn-,.._z. 

- Sf.\MPL.t 

- 1P(f --lj 

~ ~ -.... 
r .... - < - = -:: 
~ 

3 - ' <. 
.... ... 

'I ' ' \ - r/ l ·, 
.-<.. ' - 8GD 

< \ 
~· ..._ 

< \. 
- ·, t 

< 
' - ..; ' 

4 
..,_ 

;, 

-

-

-
-

5 

TIME/DATE 

DESCRlPTION OP MATERIALS 

fo,PSOIL ) ,,.foor S-YS78Yl5"" 
J/1Glf 0Ruw1c ccnv+,</t-

L IG/.lt 8f.oWN 511.-T'/ 5AfJD 

t="ir.JE: wi+h :SoMt"""ClJtf -TILL 

L 200 s,evr-s,~ 

J)AR~-~c;-' - oL1VcGfey' 
50 1L5 /11 LL whrch ph-A-Sf;""" 

/1-JTT) \.I.JB\-TH~ SAAL~ LA'/~R 

[w£U.- I>rr,NDJ ~4L~uNrfj 

CoNs 1sT£N1 31--lALE"" 
UNI, - l--.AKG~ ptf:"CE5 

£><CAV.4TIOf.i TO °EAC k'HDE'" 

P,E'F"US-AL 

( NO IN T1c IJ ~ I v'f;"" hc-?.::8-ia:' l4CJTtt?) 

All..... 
f\JAi1JAAL 

WELL 
sof(T'E1) 
5 ffHLE'° 

-
-

-

-

-

-

-
-
-
-

-

-

-

-

SEE MASTER N::RONYM usr POR COMPlErE LISflNG OP ABBREVIATIONS TEST PIT #.1P4-4 
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TEST PIT REPORT 

ENGINEERING-SCIENCE, INC. 11· CLIENT: SE:AP J TEST PIT #: 7P--f- S" 
PROJECT: !:JF,1/£:'"CA 10 SW('1t/ ~ll'es77G4T70{S 
LOCATION: SAP -4: 7c:rr' ?1r 7if"1,Pu;r: t.at:::,fTJov 

JOB NUMBER: 720~//~ 
EST. GROUND ELEV. · 

l==:====='c'============================={IINSPECTOR: () Ye. 
1--TESTc.=.c..;:.....;Pc;;_IT;;.._;;;_D:...:.AT.;..;;A..:;__ __ ~--~-----------------llcoNTRACTOR: lTe-.s 
t--LEN-,-Grn......--+-_WIDTii=-r-_+--_D_EMli-:--:--,-+---=----=EX_CA~VA_T_IO_N/_SH_O_R_ING_MEn-l_OD ____ -11START DATE: 12/5;1/J3 
....____,,~"-,----1----"3~_'-+--""3-'-=.S-:'----'-"f--1 -1-_ _,~tz::::.....,.C:~:ir'~'· M:,.::i::::i,..'&"'------------IICOMPLETION DATE: /Z,1,':/93 
t-----1------+-----1-----------------IICHECKEDBY: 

DATE CHECKED: 

1--M_O_N_IT_O;....;.RI=N-'GC......::...DA:...:.T::.:.A..:;__~---~-------------llcoMMENTS: 
INS'IRUMENT oETB:TOR BACKGRCXJND TIME/DAm 51/;faa✓ avra~~ Soi~ 

D//ft1-5"&JB 10.(,1'd ? /2/."5"/2_"5 

t---------+-----t------r---------;iTOTAL SAMPIESJ-8 7 
SCALE VOCJ SAMP!.E STRA'.I' A 

{FTj D .lf"I -~II r,a.n., D.1.....-m - ,_... -..._ 

-
-

-
-
-

-

-

-

>--

>--

>--

2 

3 

4 

5 

~plL 
-rP4 -5" 

<fovrv 
Bcwt.s 
,17" S11)6 
o,c-7"~ 
~/ 

~ 
l l ,-- -
.a. .A A .t A :.-:A_ .... A .. 

. . . . . . . 
Ii • • ••• - . . . -. -·- . -.. -..... . ....... . .. . . . . 

• - ♦ # •• . -.. - . 

► 

DESCR.IPTION OP MATERW..S 

n>r n, '"''"""" "' "• •.DGYl 

~ /61';/r 8-eo.t,,,,/ S/t.r/ S,Nb 

,c;/1/c ~~one-~- TILL 

p,,,.,e/:f!' ~ &.<'t;-y' s-01L.s I, 
t/N 1r- J:>£F/,v/,I/~ 77 L..L h,, 

,;i?d ,-t/-J/ ,,,.,,~ / IV 7ZJ ~~ a> ., I 
SMZG'-' ;(_~y~ 

[ w8L. - Dt;,-11v~ ~ UN tr] 

Co-vs1sT!;:N"T S/14L.£" 

t/N'l r E::i'U/ v4T!oN' 
To B-1-c,l,f ,J./tJC ~S//L 

l\/0 /tV?;pvs;nr PA'esevCe /\/om.£, 

-

-

-

-

-

-
-

-

-

SEE MASTER ACRONYM usr POR COMl'lETE LISI1NG OP ABBREVIATIONS TEST PIT #: TP4-5 
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TEST PIT REPORT 

ENGINEERING-SCIENCE, INC. CLIENT: SEA.D TEST PIT #:,P4-6 
PROJECT: s E"T\/ ;::;T,./1. to _<, \A/fvl V J.-,\Jv~-n6fl-'notJ JOB NUMBER: ? 20411-o;o,x 
LOCATION: 5etW4 CUJ:L P1 eo ---r7?AC~ ESr. GROUND ELEV. 

INSPECTOR, • 
TEST PIT DATA CONTRACTOR: . 

LENGrn WIDTH DEl"IH EXCAVATION/SHORIN3 METiiOD START DATE: 
49' 3' t:, I 8-'\cl<Hoe COMPLETION DATE: 'I 

CHECKED BY: 
DATE CHECKED: 

MONITORING DATA co&r~~t? ~jJeh'/J1c11/4-R, INSIRUMENr DETI:CroR BACKGRCXJND TIMFJOAlE 

OV1"1-5ROJ::S I0./,1 af /2,KH? .f?..--ro 
7t> C11 cui" h~ /;}e>Ri~ LE:L/02 h.i? .c; - ...!- .·/ , 

, 1vr M!i7/e 1.//U ¢Ale. la 
/,dr:-,.e5€C-,'7a;u 

S"""f ~ ·. 1 f t+-t,o -
TOT AL SAMrusf"8I 

~ VOCJ SAMPlE smATA DESCRIPTION OP MATERIALS 

<Fr\ AAn .,,,.,_. l'"IPPn-1 ... ~ ---.11 -- ~-~·.n::= f"lr.V\ 
___ ,, ----

~ - L., >-- I DPSOJL -
~ 

-

' 
A .A ..i A A 

-_, _______ 
-

_ ... _.& _ _ A...A,,- -
-

~ 
-

1 

J)Af..t GRcy Cl1t'/€j _ ·- ) - JI -

1 5'MSD w-im SCTY7c ,~~ ) ,, - -
~a~ - -

.. ) . • 
::~m.+U- ReGicrrJ of- J.4e'11,i'k-tic. ' 2 

___ o; 

-
__ _., __ 

n1et> ·, l)rn- F ,.,e- > 7'/ -

¢ ,,_._., 501(,., 
-

_,_,._ -·-·--• ----
' ,;: \ 

' "' ~ . -· - "" \ ' W~THEREP SHttt.,~ • ~ ii 
>--

w/DMK Gr<cj 
-

~ < vtJ 1, 3 • • >-- 0 -

r/ 
'l.. ) TILL > i8.,. - -- • • - ~ 

-

- 0 «, 0 -
~ <,. 

- • ~ ~ -

4 "Ji , ,,. 
< C rnofze CO'Yl peten+- l"I 

I._ \ \ -- \ \ 

0 ' <.. 5/ffrLe I/NII ->--
<... " >-- 7 \ -
) 

- l. \ -

5 
\ "' ~ 

SEE MASIER ACRONYM usr POR COMPt.Effi LISI"ING OP ABBREVIATIONS TEST PIT # :1 p l..{ - 6 
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TEST PIT REPORT /11'1£° f':;t:30 
ENGINEERING-SCIENCE, INC. I CLIENT: 5E""AD I TEST PIT #: 1 P-4- 7 

PROJECT: <::;E",Af) /0 Sv/MU TtJ~ICATIGtJ JOB NUMBER: 72.o47'l-oic:w 
LOCATION: SEN>:+ cLAt e,~ -rP~ EST. GROUND ELEV. 

~==e============================sl!NSPECTOR: ,rG-r-4f..,..,C--
i-:TEST=::....:P:....::IT.::.....=D.:..:ATc.;..:Ac..:..._ __ ....------,.------------------<1 CONTRACTOR: B (v-..:(3 
t--LEN......,...,GTI-l_--+_WID1li....;;..,--+--D-::EPTH7"r-__,r-----=EX_CA--,--,V>...,.,i.T-:::-IO=N/=-SH_OR_ING_Mcl1i.;;___-'-OD ___ __,1 START DATE: 1z6J·q3 
t------K~L'-----1-_.:.L,_:=31 -~-..;;;;z_F>'_~ __ __.Rl.!!.:l;Ac~K~/40=r;:-________ _j1coMPLETioN DATE: tZ/>"Jq3 
t----+-----+----1---------------~ICHECKED BY: 

DATE CHECKED: 

9::ALE VOCJ 1-----=SAMPlE~=-------l STRATA 
fF'T'\ 0.AT"'\ ~---- .--....... n ,u,,,a '"" 11. 

>--

>--

-
-

-

2 ,__ 

-
-
-
-

3 
>--

>--

>--

>--

4 
>--

>--

5 

A I J I ,.,--.-
,1,_1 __ ,..J!:._ 

1)- ~ # 
' • J ~ 

......... ----~ , 
J • I J 

ra,· ---
~ .,, 
~ 
~ 
~ 

; . 
_ ... _ ... _ .. a .o. 

C 

DESCRIPTION OP MA'IERIAI..S 
11u= -·- ,~,,, v nr:v, 

To PSo1 L v/ / f>cc,' S--;IS1o]() 

h 1bl+ Ok'.6,tNic Cor-1+er-.rt 

£"V1{)a-J{t= of. ltJ°H2vSI~ 

~ H lGJt Gf2GllND -

Alm" -s' &tJ()-L, te. 

L;GJ, 6emJJ1'1 - Gec1 So;Ls 

5M4LL =SH-A.Le -}eA6"m9JT"S 

DARK' GREY SiLTY° CLAYE'/ 
SAND w I TI-l 5or-1~ SitAL~ 

Cl-AST5 

SvR R cxND /1.Ic; S~t£' w1, 2/ 
wA-5 /ilbft~ 'TIMrJ Af'eA ot-
f1 fe.- ! 1fi is 1mf L 1d) +hilt -f/)'c,.- ---r7 

pt pe c.,,JYt-o +P-&[1'. ht> b 1 10 ic -i--11 e, 

ovcf!.b . ..reoev shA/e.. u~i+ ! 
IJ 

,, 

5A-ll1PLED 

_ __,.--- Ci..A y 
P,PE.: 

-
-
-

-

-

-
-

-

-
-

-

-

-

-

-

SEE MASTER ACRONYM UST POR COMl'UITE LISTING OP ABBREVlATIONS TEST PIT# : 
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TEST PIT REPORT 7 MF /2:✓s-,9,; 
ENGINEERING-SCIENCE, INC. j·CLIENT: SE4!) I TEST PIT #: ·1 P4-8 

PROJECT: %-ff;f~ /0 SWl'1/J _L..,v //eT77 6._477 (}V' JOB NUMBER: 7Z o -.1._7,1-<J/a::c_ 
LOCATION: EST. GROUND ELEV. · 

INSPECTOR, ~ 
TEST PIT DATA CONTRACTOR: r.r, 

l.ENGTii WIDTH DEl"Ili EXCAVATION/SHORIN'., ME:IliOD START DATE: / ~ 
?:, I 3✓ 3' /5,1-c,k ~ COMPLETION DATE: . 

CHECKED BY: 
DATE CHECKED: 

MONITORING DATA COMMENTS: 't ot tre (-btJD INSIRUMEITT DETl:CfOR BACKGROUND TIMFJOATE .rv7') NE" 
0//'7'?--S-8<78 /O,¢'a pr l:Z/S/9-3 
LcZ /4 2- / ,#-. s - /Z/S-~ tP. ""AS EXCAVA---rED u-,.m/... 

, 
Pt~WJ\:5 D;sco([Ef6D CLAY 

TOTAL SAMPLES:/8 7 
SCAlE VOCJ SAMPLE STRATA DESCRll'TlON OF MATERIALS 

<FT\ IH.n .,.,.,_. -- .,~ ----- ·-- nu-•-·-- nr.v, o~• nv~ 

A. l A J I A 

io/l.50IL w/71/ 544£L l,l - -.. ~ J .ir .. ~ --,~ --- rt 
A A A A , A 

S~ M--iC'-./77€v ,,-.J- .IIC/':El!?.&»iJcf) -

~ - fB). . ~, EV1~eva::- c>F 1,1/7ifl/Slo✓ -
, , A 

1-- -.- "' 
_, 

L 16·rr 8.f'QMif - G-e7cY 5o/t.S -
1 ~·-·-

1-- J)tf',(: Mey S'tLTY CUYc/ -

- -S,1,vf) WITT/ ScJ777c C~lJ ·4') -

- ¢ ~ s iht'z~ ) j -
,. - -

2 - -
" I 

' " Sl/,?Lr FR4/71cJv'75 3;/ ,, ' \ 
_> .... 

L.4R6c" 4-h // r'/acS -1-- ) > ( '\ 

~ (. --=---
1-- ,-1 Bcl!.V ',. ' (!,~t -C.LAY P1Pc -

¢ ,-v32'I '-11\l<EN ~ ~ '\. 7f 1-- '11<01.!N°f) ' 
,_ -

3 B;l>. PiP<:'S""' "'flR. lr4-"i) -. \ 
< 

"<. '- ~ ~ ~ // .... " -. 
~ 

" 
wA1i;.-R 1-LorJ11vb THfZOvbl-4 - To THt=.. Po"-ib -

--
1-- -

4 
1-- -

-1--

-1--

-1--

-1--

5 

SEE MASIER ACRONYM UST FOR COMl'l.ElE LISTING OP ABBREVlATIONS TEST PIT#: 
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Soil Boring Logs 





<ii 
..c 
E 
:::, 
z 
<I> 
a. 
E 
<1l 

(/) 

4- .1 

-1 5 

4--2 

4- .3 

-1-
4- .4 

4:- ~6 

--

LOG OF BORING NO. S84-1/MW4-1 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 10.5 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/6/1993 
DATE COMPLETED 12/6/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
2<0 c.. C: 
C: ~ C: <I> g :::, <I> <I>~ ~ U) 0 a. <I> ~ 

- <I> <I> E .c 
C.) "' a.> ~ a. u a. 
?; ~ E o u a. (/) u a. 

<1l u (/) ~ i:i ~ <I> o-
(/) ~ <1l 0 -CD C.) a:: co .~ 0 

> 

" 
2 2 0 

2 ,__ 1 

4 

5 _,_ 
2 0 

,__ 2 

6 

8 ,__ 3 

10 

12 -- 2 0 
,__ 4 

8 

12 
- 5 

21 
,-

2 0 - 6 
31 

28 
- 7 

22 

32 - 2 
,__ 8 

35 

16 ,__ 9 

32 

42 - ,__ 10 

100/.1 
,__ 11 

r- 12 

,__ 13 

,__ 14 

r- 15 

,__ 16 

r- 17 

r- 18 

,__ 19 

--
NOTES: 

C: 
0 

~o 
u u 
"'<1l 

~~ 
·o 
(/) 

0 ' 0 ~ 

'I ) 0 . L', 
po ~ D b~ 

1.5 r 

2.0i<> 
' 0 ~ 

• Ip 0 . L', 
D 

0 D K: b 

io C C 0 0 

• I µ· . L', 
c;::::i 

4.7 
p n D 

~ 
0 
~ 

5.0 ~- -
5.5 

7.5 
7.6 

9.0 ~--
---
~ --

10. 
10.o 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: ES/LB 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Light brown SILT and SHALE fragments, little Clay, moist 

Light brown SILT, some Clay, trace Shale fragments , oxidation , 
lrighttbrown SILT, some Shale fragments , little Clay, moist, dense 

, Light brown SILT, some Clay, little Shale fragment , moist 
, Gray, weathered SHALE 

Light brown SILT, some Clay, little Shale fragments , dense, moist 

Weathered SHALE 
Light brown SILT, some Clay, little Shale fragments, dense, moist 

Weathered SHALE 

No Recovery 
Auger Refusal at 10.5' 

Sheet 1 of 1 

"' "' "' "' <1l <1l 0 0 
E (/) 

C.) 3 
(/) f!! 
::::) u5 

MLG 

ML 
MLG 

~ .,,-
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LOG OF BORING NO. S84-2/MW4-2 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOC IA TED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 4 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 11/10/1993 
DATE COMPLETED 11/10/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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I I I 2.5 -
---
- - -

3.7 
4.0 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: ES 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of th is boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT, some Clay, little rounded Cobbles, moist 

No Recovery 

Medium brown SILT, some Clay, little Cobbles , moist 
Weathered SHALE, dry 

, No Recovery 
Auger Refusal at 4' 
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LOG OF BORING NO. SB4-3/MW4-3 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH : 9 
DEPTH TO WATER: 6.8 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 11/10/1993 
DATE COMPLETED 11/10/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: ES 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Topsoil 
Gray, weathered SHALE fill , some Silt, moist 

No Recovery 
Light brown SILT, some Clay, little Cobbles , oxidation , dense, moist 

No Recovery 

-

/ 

30 2 0 Light brown SILT, some Clay, little Cobbles , oxidation, dense, moist, 4.5 15 
Sand lense at bottom of interval 

- 5 26 Light brown SILT, some fine Sand , little Shale fragments, moist, 
36 weathered Shale lense at 5' -r 1.7 0 ,- 6 
90 6.2 

~ ' \. 0 V Light brown to light gray SILT, some weathered Shale fragments , 5l p· ~ Ci 33 ,- 7 • I 
moist to wet 

46 7.5 
Do D b .. 

Light brown, fine SAND, some Shale fragments , wet /":_ -- 7.7 100/.5 ,- 8 
8.0 c--- No Recovery r:_ 8.3 

Weathered Shale ,- 9 9.0 

No Recovery 
,- 10 Auger Refusal at 9' 
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LOG OF BORING NO. S84-4/MW4-4 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 10 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO. : 734539 

DATE STARTED: 12/5/1993 
DA TE COMPLETED 12/5/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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4.0 

6 .7 
7.0 -

10. 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: ES 

CHECKED BY: 

Th is log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drill ing. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Organic matter 

Light brown SILT, some Clay, little Organic matter, moist 
Light brown SILT, some Clay, little Shale fragments, dense, moist 

No Recovery 

Light brown SILT, some fine Sand, little Shale fragments, dense, 
moist 

Light brown SILT, some fine Sand, some large Shale fragments , 
dense, moist 
No Recovery 

Auger Refusal at 1 O' 
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LOG OF BORING NO. 584-5/MW4-5 

PROJECT: SEDA 
PROJECT LOCATION : Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 6 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/5/1993 
DATE COMPLETED 12/5/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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NOTES: 
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30 
0 - '--1 0 -

0 () 0 
0 Cl 3,8 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: ES/LB 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Topsoil 
Light brown SILT, some Clay, little Wood , Concrete and Shale 
fragments, moist 

Light brown SILT, some Clay, dense, moist 

Light brown SILT, some Clay, some Shale fragments, moist 

No Recovery 

Auger Refusal at 6' 
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LOG OF BORING NO. 584-6 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 2.8 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/6/1993 
DATE COMPLETED 12/6/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: BH/MCB 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Organic matter, Loam 

, SAND, some Clay and rock fragments 
No Recovery 
Weathered SHALE, wet 

Auger Refusal at 2.8' 
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LOG OF BORING NO. S84-7 Sheet 1 of 1 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 8.3 
DEPTH TO WATER: 4.5 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/5/1993 
DATE COMPLETED 12/5/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: BH/MCB 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling . Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

ORGANIC material , some Shale, Clay and Sand 

SHALE and CLAY, oxidation , dense, dry 

, No Recovery 

Weathered SHALE and CLAY, oxidation , dense, dry 
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/ GC 

No Recovery / GC 
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CLAY, some Shale fragments , wet 

No Recovery 

CLAY, some Shale fragments , wet 

CLAY and SAND 

Auger Refusal at 8.3' 

GC 
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LOG OF BORING NO. S84-8 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 5.6 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/5/1993 
DATE COMPLETED 12/5/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: BH/MCB 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Weathered SHALE and ORGANIC material 
SAND, some Clay 

CLAY and SAND, some Shale fragments, wet 

No Recovery 
CLAY and SAND, some Shale fragments, wet 
Weathered SHALE, some Sand, some Clay, some Gravel, 
oxidation, moist 
Auger Refusal at 5.6' 
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LOG OF BORING NO. S84-9 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 5.9 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/5/1993 
DATE COMPLETED 12/5/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

.ELEVATION DATUM: NAVD88 
INSPECTOR: BH/MCB 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

ORGANIC material, some Root fragments , some Sand 
SAND, some Gravel , little Clay, little Shale fragments , oxidation 

Weathered SHALE, some Sand , dry 

Auger Refusal at 5.9' 
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LOG OF BORING NO. S84-10 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 5.2 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/6/1993 
DATE COMPLETED 12/6/1993 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVDBB 
INSPECTOR: BH/MCB 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

CLAY and SAND, trace Gravel 

No Recovery 
CLAY, some Shale fragments, some Sand 

No Recovery 
Auger Refusal at 5.2' 
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LOG OF BORING NO. S84-11 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 2.9 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/17/98 
DATE COMPLETED 12/18/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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"' nl '3~ 
·5 
(./) 

1.6 -2.0 
r-

2.6 
2.9 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown CLAY and coarse GRAVEL, little Silt , trace Sand, 
moist 

No Recovery 
Olive gray, weathered SHALE and CLAY, little Sand, moist 

, No Recovery 

Auger Refusal at 2.9' 

Sheet 1 of 1 

"' "' nl 

i3 
(./) 
(.) 
(./) 

=> 

CL 

WSH 

UNITED STATES ARMY LOG OF BORING SB4-11 

~ 
CORPS OF ENGINEERS 
Seneca Army Depot PAFISDNS 

PAFl5DN5 ENGINEERING SCIENCE, INC. Romulus, New York 



iii 
.0 
E 
::, 
z 
Ql 
C. 
E 
tll 

Cl) 

43TT3 

43:r4 

43r 

LOG OF BORING NO. S84-12 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 7.3 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/16/98 
DATE COMPLETED 12/17/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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(.) tll 0 -co a:: a:: co~ 0 
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3 1.7 0 

8 
- 1 

10 

14 

I 
1.4 0 - 2 
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20 

18 

I 
1.5 0 - 4 

16 
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35 I 14 
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NOTES: 

C: 
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0 t; 
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4.0 

~ 4.6 o~uo'-' 
0D0 ~or 

5.5 

6.0 
6 .4 ~ --

- --
7.3 
7.4 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be -read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown and light gray CLAY, some medium Gravel, some 
Silt, some Sand, moist 

-.. No Recovery 
Medium brown to olive gray CLAY and SILT, some fine to coarse 
Sand, trace Gravel, moist 

No Recovery 

Medium brown CLAY and SILT, some fine to coarse Sand, moist to 
wet 
Medium to dark gray SHALE fragments, some fine to coarse Sand, 
little Clay, dry 
No Recovery 
Medium brown to light gray CLAY, some fine to medium Gravel , 
moist to wet 
Weathered SHALE, dry 

\No Recovery 
Auger Refusal at 7.4' 
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LOG OF BORING NO. S84-13 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 3.8 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/16/98 
DA TE COMPLETED 12/16/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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NOTES: 
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r-- -
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38 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

lime of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

CONCRETE 
Dark gray, coarse GRAVEL, some Clay, some fine to coarse Sand, 
moist 

, Light gray, mottled CLAY with trace coarser material, moist 
No Reco"very 
Light gray, weathered SHALE, coarse Gravel and fine to coarse 
Sand, some Clay, dry 
Auger Refusal at 3.8' 
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LOG OF BORING NO. S84-14 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 4.7 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/16/98 
DATE COMPLETED 12/17/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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4.0 - --
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8 .0 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown to light gray CLAY, SILT and fine to medium 
GRAVEL, little Sand, moist 

No Recovery 

Medium to dark gray, coarse GRAVEL and CLAY, some Silt, some 
fine to coarse Sand, dry 
No Recovery 

Dark gray to bluish, weathered SHALE, dry, smelled vapors 

No Recovery 

No Recovery 

Auger Refusal at 8' 
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LOG OF BORING NO. S84-15 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 5.7 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/17/98 
DATE COMPLETED 12/17/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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4.5 ~--
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown CLAY and SILT, little fine to coarse Sand, dry to 
moist 

No Recovery 

Olive gray CLAY, some fine to coarse Sand, little Gravel , little Silt, 
dry 
No Recovery 

Medium gray GRAVEL and CLAY, some fine to coarse Sand, moist 
Weathered SHALE 

No Recovery 
Auger Refusal at 5. 7' 
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LOG OF BORING NO. S84-16 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 3.9 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/21/98 
DATE COMPLETED 12/21/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be ·read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

lime of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

, Dark gray GRAVEL and coarse SAND, moist 
Medium brown CLAY and fine GRAVEL, some coarse Sand, trace 
Cobbles, moist 
No Recovery 
Light gray to light brown, gravelly CLAY, some coarse Sand, dry 

, Weathered SHALE, dry 
No Recovery 
Auger Refusal at 3.9' 
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LOG OF BORING NO. S84-17 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depcit, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 3.8 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/16/98 
DATE COMPLETED 12/16/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

lime of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Rusty brown to light gray CLAY, some fine to coarse Gravel, some 
fine to coarse Sand, moist 

No Recovery 
Medium to dark gray, weathered SHALE, little Clay and Silt. dry 

No Recovery 

Auger Refusal at 3.8' 
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LOG OF BORING NO. S84-18 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 7.4 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/15/98 
DATE COMPLETED 12/15/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

SHALE fragments, all rock, Fill, moist 
CLAY and medium to coarse GRAVEL, some Fine to Coarse Sand, 
moist 
No Recovery 
Rusty brown, medium to coarse SAND, moist 
Rusty brown CLAY and SILT, some fine Sand, little medium to 
coarse Gravel, moist, mottled 
No Recovery 
Light gray CLAY, some Sill, little fine Sand, trace Gravel, dry to 
moist 

, Light gray, weathered SHALE, dry 
No Recovery 
Olive gray, weathered SHALE 

, No Recovery 
Auger Refusal at 7.4' 
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LOG OF BORING NO. S84-19 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 5.2 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/15/98 
DATE COMPLETED 12/15/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT and fine SAND, little medium to coarse Sand, 
moist 
Olive gray, fine to medium SAND and SILT, some fine to coarse 
Gravel, moist 
No Recovery 
Light brown to light gray SILT, some fine to coarse Sand, some 
Clay, some coarse Gravel, dry to moist 
No Recovery / 

25 
I 12 

I I I Olive gray SILT, some Clay, little fine to medium Sand, trace Gravel , 
- 5 5.2 dry, hard packed 40 

5.3 \ No Recovery -; 100/.3 
- 6 Auger Refusal at 5.3' 
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LOG OF BORING NO. S84-20 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 8.7 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/18/98 
DATE COMPLETED 12/18/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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26 
- 5 

30 

38 
- 6 

44 

I 
1.9 0 

75 
- 7 

80 

60 I 0.6 0 - 8 
100 

65 - 9 

100/.2 

- 10 

1- 11 

1- 12 

1- 13 

1- 14 

1- 15 

- 16 

-17 

-1a 

-19 

--
NOTES: 

C: 
0 
~ 

-~o u~ 
1/l u 
(I)"' 
o:E 
·5 
(/) 

1.2 -2.0 

-3.5 

4.0 

• 5.6 
6 .0 

~ 6.8 ,_ __ 
---

7.6 
7.9 
a .a~ 
8.6 
8.7 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be ·read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium/rusty brown CLAY and SILT, some fine to coarse Sand, 
little medium Gravel, moist 

No Recovery 

Medium/rusty brown to light gray CLAY, some fine to medium 
Gravel, little Silt and Sand, dry to moist 

No Recovery 
Olive gray, sandy CLAY and fine to coarse GRAVEL, some Silt, 
Sand ranges from fine to coarse, moist 

No Recovery 
Olive gray, sandy CLAY, some fine to medium Gravel, moist 

Weathered SHALE, dry 

Olive gray CLAY, some medium to coarse Gravel and Sand, moist 
_\ No Recovery 

Weathered SHALE 
\No Recovery 
Auger Refusal at 8.7' 

Sheet 1 of 1 

1/l 
1/l 

"' u 
(/) 
(.) 
(/) 
:::> 

CL 

CL 

CL 

CL 

WSH 

CL _/r=tc:s. ~ -; WSH _ 

1 

UNITED STATES ARMY LOG OF BORING 584-20 

~ 
CORPS OF ENGINEERS 
Seneca Army Depot PARSONS 

PAR!!iON!S ENGINEERING !SCIENCE• INC. Romulus, New York 



ai 
.0 
E 
::, 
z 
Q) 

0. 
E 
<II 

Cl) 

43I 

43138 

LOG OF BORING NO. S84-21 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 10.3 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/18/98 
DATE COMPLETED 12/18/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
(/) <O c::: C: 1: ~ c Q) g ::, Q) 

Q) ~ Q) ~ ~ en 0 C. - Q) a, E u (/) c.> ~ C. u C. ,:;: 

~ ~ E o u C. (/) u C. 
<II u Cl) ~ -c ~ Q) o.2 (/) Q) u <II 0 -co a::: a::: co ~ 0 

> 

1 
-2 1.3 0 

5 >- 1 
8 

10 

I 
1.4 0 >- 2 

8 

15 - 3 

18 

20 I 0.4 0 - 4 

40 

100/.4 - 5 

65 I 1 0 - 6 

100/.2 
- 7 

85 I 0.7 0 >- 8 

100/.2 
>- 9 

100/.3 I 0 .2 0 - 10 

-11 

- 12 

- 13 

>- 14 

>- 15 

>- 16 

- 17 

- 18 

>- 19 

NOTES: 

C: 
0 

~o u u 
(/) <II 

~::!E 
·a 
Cl) 

1.3 -2.0 

rA 
3.0 

V/////////h 
3.4 

4.0 
4.4 

6.0 .. ..... 
::::::::::::::· 

7.0 

8.0 ....... ....... . . . . . . . . . . . . . . 
8.7 

10. - ·-10.2 
10.~ 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science , Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary appl ies only at the location of th is boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown CLAY and SILT, little Sand coarsens downward with 
little coarse Gravel, moist 

No Recovery 

Medium brown CLAY and SILT, some medium Gravel , little fine to 
coarse Sand, moist 

, Rocky CLAY, more coarse Sand, moist 
No Recovery 
Medium brown, rocky CLAY, little Sand, moist 
No Recovery 

Medium brown to light gray, fine to coarse SAND and medium to 
coarse GRAVEL, little Silt and Clay, moist 
No Recovery 

Medium brown to light gray, fine to coarse SAND and fine to coarse 
GRAVEL, little Silt and Clay, moist 
No Recovery 

Dark gray, fine to coarse SAND and GRAVEL, weathered Shale 
\above hard bedrock, moist to wet 

\No Recovery 
Auger Refusal at 10.3' 
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LOG OF BORING NO. S84-22 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 10 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/22/98 
DATE COMPLETED 12/22/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
fJl co a: C: "E~ C: Q) g ::, Q) Q) c!' Q) ~ ~ en 0 a. - Q) a, E u fJl a.> ~ a. u a. .r: 
~ ~ E o 0 a. Cl) 0 0.. ra o Cl)~ -o~ Q) o.2 

Cl) &. u ra 0 -al 0: 
al~ 0 

> 

-
1 1 1.3 0 

4 >- 1 
6 

7 

I 1.2 0 >- 2 

6 

9 >- 3 

6 

7 1.7 0 - 4 

C: 
.Q 

:g. 0 
u ~ 
fJl 0 
a, ra 
o::? 
·5 
C/) 

I I I 0.8 
~ 1.3 

2.0 

2.6 . 

3.2 

4.0 
~ 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be·read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT and CLAY, moist 

Medium brown to light gray CLAY, some Silt, little coarse Sand. 
moist 
No Recovery 
Rusty brown.fine SAND, some medium Sand, moist 
Olive gray, fine SAND, some medium Sand, trace coarse Sand, 
moist 
No Recovery 

/ 

I 4.5 13 ....... ....... 
Yellowish-brown to olive gray CLAY, some small Gravel, little Sand, -It - 5 

. . . . . . . ....... 
20 5.2 

~ moist 
35 5.7 

Medium brown to dark gray, fine to coarse Sand and small Gravel, 

I 
1.6 0 - 6 6.0 

• 50 
1moist I 

90 
- 7 Medium brown to light gray CLAY and medium GRAVEL, little Sand, 

84 
7.6 

111moist I/ 75 - 8 8.0 \NO Recovery I 
1001.2 

Olive gray CLAY and GRAVEL, some fine to coarse Sand, moist 
1001.3 - 9 (sandy Till with Gravel) 

- 10 10. \No Recovery I 
No Recovery 

-11 Auger Refusal at 1 O' 

- 12 

,- 13 

>- 14 

>- 15 

- 16 

- 17 

- 18 

- 19 

--·-
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LOG OF BORING NO. S84-23 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 6.4 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/15/98 
DATE COMPLETED 12/16/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
£.? (0 a;: C: 
C: ~ Q) g :, Q) 

Q) c:- C: ~-0 a. Q) -- Q) a, E u 1/) .t:: a.> 
(..) ~ Eo ~ a. Cf) a. a. u a. u 
3: 0 ro u Cf)~ -o~ Q) o- Cf) Q) 

(..) 
ro 0 - en a:: a:: al'!!. 0 

> 

3 1 1 

6 
- 1 

18 

27 

I 1 - 2 
41 

45 - 3 

50 

40 

I 
1.6 - 4 

25 
- 5 50 

75 
I 0.8 - 6 

1001.2 

100/.4 
- 7 

- 8 

- 9 

- 10 

-11 

e- 12 

1- 13 

1- 14 

1- 15 

- 16 

- 17 

1- 18 

1- 19 

-
NOTES: 

C: 
0 :~o Uo 
"' ro 
~~ 
·o 
Cf) 

1.0 I I I 

2.0 

~ 3.0 

4.0 p '-' u p '-' 
In(\ 0 ' o0 4.7 

~ ~ ~ 5.7 
6.0 ...... . . . . . . . . 
6.5 ....... 
6.8 
~--

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT, some fine to coarse Sand, little medium 
Gravel, dry to moist 
No Recovery 

Light gray CLAY and medium GRAVEL, some fine to coarse Sand, 
some Silt, dry 
No Recovery 

Medium gray SILT and coarse GRAVEL, some fine to coarse Sand, 
Clay, moist, contains brick/clay material 
Dark gray TILL and weathered SHALE, some coarse Gravel and 
Clay, dry 

,\No Recovery 
\Light gray, fine to coarse SAND, some Gravel, dry to moist 

Weathered SHALE 
Auger Refusal at 6.4' 
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LOG OF BORING NO. 584-24 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 10.4 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/22/98 
DATE COMPLETED 12/22/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
~(O a;: C c~ Q) g ::, Q) 

Q) 2:- C 
~ U) Q) ~ 0 a. - Q) ~[ () VI a.> 0 a. .c 

E o en o a. 3: 3: u a. 
Ill 0 en~ -u~ Q) o-2 en a, 

() 
Ill 0 -CD 0::: 0::: CD'!!, 0 

> 

1 
: 

1 1.3 0 
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- 1 
5 
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- 2 I 1 0 
16 
20 - 3 
35 
24 

I 
1.3 0 - 4 

20 
>- 5 55 

50 

I 
1.4 >- 6 

41 
54 >- 7 
61 
75 I o.6 

>- 8 
100/.3 

55 r- 9 

100/.4 

100/.4 - 10 

-11 

- 12 

-13 

r- 14 

>- 15 

r- 16 

>- 17 

- 18 

-19 

----
NOTES: 

C 
0 

~o u t; 
VI Ill 

~:E 
·o 
U) 

~ 0.8 
I I I 1.3 

2.0 

I I I 3.0 

4.0 -5.3 

6.0 -7.4 

8.0 
~ 8.6 

10. 
10. 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Olive gray CLAY and large GRAVEL, trace Cobbles, little Sand. 
moist 
Medium brown SILT, some Clay, little Sand, moist 

, No Recovery 
Medium brown to light gray SILT, some fine Sand, little Clay, dry 

No Recovery 

Olive gray, gravelly CLAY, some fine to coarse Sand, moist 

No Recovery 

Olive gray, gravelly CLAY and fine to coarse SAND, moist 

No Recovery 

Olive gray CLAY, GRAVEL. and fine to coarse SAND, moist 

No Recovery 

No Recovery 
Auger Refusal at 10.4' 
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LOG OF BORING NO. S84-25 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 8 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/22/99 
DATE COMPLETED 12/23/99 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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1/) <O 0:: C: 
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<.) 
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1 0.8 0 
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I 
1.5 0 - 2 
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I 
1.4 0 - 4 

20 
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18 

20 I 12 
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22 

55 >- 7 
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NOTES: 

C: 
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~o 
Uo 
"' ro 
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·c5 
en 

,\1, \ ,, ,,,, 
0.4 
0.8 

2.0 

-3.5 

4.0 
~ 4.5 ....... ....... . . . . . . . ....... . . . . . . . 

5.4 

6.0 -7.2 

8.0 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVDBB 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

ORGANIC material, some Silt and Clay, moist 
, Olive gray, gravelly CLAY, some Sand, moist 

No Recovery 

Olive gray CLAY, some Gravel, little medium to coarse Sand, moist 

No Recovery 
Olive gray CLAY and GRAVEL, some Sand, moist 
Medium brown to light gray, fine to coarse SAND, little Gravel, trace 
Clay/Silt, moist 

- No Recovery 
Medium brown to light gray, gravelly CLAY and medium to coarse 
SAND, moist to wet 
No Recovery 

Auger Refusal at 8' 
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LOG OF BORING NO. S84-26 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 5.2 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/15/98 
DATE COMPLETED 12/15/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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40 

40 I 1 - 4 
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Ut; 
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1.6 
2.0 

-3.5 

4.0 ....... ...... . 
4.5 . . . . . . . ---5.0 
5.2 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be -read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT and CLAY, some fine Sand, moist 

Medium gray, weathered SHALE, dry 

No Recovery 
Olive gray, hard CLAY and medium to coarse GRAVEL, some fine 
to coarse Sand, dry 

No Recovery 
Olive gray, medium SAND and medium to coarse GRAVEL, moist 
Medium gray, weathered SHALE, dry 
No Recovery 
Auger Refusal at 5.2' 
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LOG OF BORING NO. 584-27 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 3.7 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/21/98 
DATE COMPLETED 12/21/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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NOTES: 
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en 

1.4 -2.0 
~ 2.5 ~--
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3.4 
3.7 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown to light gray CLAY, some Silt, little Gravel and Sand, 
moist 

No Recovery 

Light brown to light gray, gravelly CLAY, some cease Sand, little 
Silt, dry 

, Weathered SHALE 
No Recovery 
Auger Refusal at 3. 7' 
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LOG OF BORING NO. S84-28 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 3.8 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/21/98 
DATE COMPLETED 12/21/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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NOTES: 

C: 
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f3 ,lo/ X A/)/Y 
0.4 -1.6 
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~ 
2.6 r--
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3.4 
3.8 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be ·read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Dark gray GRAVEL and CLAY, some fine to coarse Sand, moist 
Medium brown to light gray CLAY, little Gravel and Sand, moist 

No Recovery 
Light Gray CLAY, little Gravel and Sand, moist 
Weathered SHALE 

No Recovery 
Auger Refusal at 3.8' 
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LOG OF BORING NO. MW4-6 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 9.9 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/19/98 
DATE COMPLETED 12/19/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

g 
1/) <O a.. C: 
C Q) C: Q) g 5 C. 

Q) i'!' Q) ~ ~ en - Q) a, E .c C. > 0 C. (.) 1/) 

E o ~ C. U) 0 C. ~~ 0 C. 
ro o U,- -o- Q) o- u,£ (.) ro 0 -CD er: 

CD;!!. 0 
> 

: 
2 1.5 0 

6 ,- 1 
10 --
14 

I 
1.5 0 - 2 

14 

18 - 3 

20 

20 

I 1.2 0 - 4 

40 
- 5 

35 

52 

I o.5 0 - 6 
50 

50 
- 7 

100/.4 

- 8 

- 9 

,- 10 

-11 

- 12 

- 13 

- 14 

- 15 

,- 16 

,- 17 

- 18 

- 19 

----
NOTES: 

C: 
0 

~o 
Oo 
1/l ro 
~~ 
·5 
u, 

I I I 0.8 

~ 1.5 

2.0 

-3.5 

4.0 ~-- ·-. •· .. I ,_ ... 
5.2 

6.0 ....... ....... 
6.5 

....... 

8.0 

9.9 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT and CLAY, little Sand and Gravel , moist 

Light gray, more stratified CLAY, some fine to coarse Sand, some 
fine Gravel, dry 
No Recovery 
Medium brown to light gray, fine to medium SAND and CLAY, some 
fine to medium Gravel, dry 
No Recovery 
Medium gray GRAVEL and CLAY, some fine to coarse Sand, dry, 
some Gravel is very coarse 

No Recovery 

Olive gray, fine to medium SAND and fine to medium GRAVEL, 
moist 
No Recovery 

No Recovery 

Auger Refusal at 9.9' 
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LOG OF BORING NO. MW4-7 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 6 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/20/98 
DATE COMPLETED 12/20/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
2t0 a: C c~ C: a, g ::, a, a, 2:- ~ en 0 a. a,~ 

- a, a, E .c () 1/) a.> u a. 
E o ~ a. en u a. ;;: ;;: u a. ro u en~ -o~ a, o.f? en a, 

() 
cu 0 -m 0:: 0:: m~ 0 

> 

2 1 15 

a 
7 ,- 1 

15 

32 - 2 
100/.3 

,- 3 

- 4 

- 5 

,- 6 

,- 7 

,- 8 

,- 9 

,- 10 

,- 11 

>- 12 

- 13 

- 14 

- 15 

-16 

- 17 

- 18 

,- 19 

-

NOTES: 

C 
.Q 

:§. 0 

u u 
"' ro 
~:E 
·o 
en 

1.1 ~ ~ - -
1.5 

2.0 

6 .0 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be·read together with the report for complete interpretation. This 
summary applies only at the location of th is boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown CLAY and SILT, little Sand and Gravel 

Weathered SHALE and SILT 
No Recovery 
No Recovery 

Auger Refusal at 6' 
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LOG OF BORING NO. MW4-8 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 8.1 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/18/98 
DATE COMPLETED 12/19/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
(/) <O a: C 
"E Q) c Ql g 6 C. Ql c'.' Ql ~ ~-- Ql ai E u (/) .c C. > U"' E o ~ C. Cl) fr a. 
?: ~ u C. 

"' u Cl)~ -o~ Ql o- Cl) Ql u "' 0 -m 0:: 0:: m~ 0 
> 

2 

1 
1.5 0 

3 
- 1 

8 

12 - 2 

I 
1.3 0 

15 

26 - 3 

35 

40 

I 
1.4 0 - 4 

20 

- 5 18 

20 I 0.7 0 - 6 22 

40 
- 7 

100/.4 

100/.1 - 8 

- 9 

- 10 

-11 

- 12 

c- 13 

c- 14 

- 15 

- 16 

- 17 

- 18 

- 19 

-
NOTES: 

C 
0 

~a 
Ot; 
(/) "' '3~ 
·o 
Cl) 

1.5 -2.0 
I I I 

2.4 

l I 3.0 
3.3 r-

4.0 

r ·I< 
4.8 

~~ 5.4 

6.0 

w,6,,$ 
6.7 

8.0 
8.1 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be .read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown CLAY and SILT, little Gravel , little Sand, moist 

No Recovery 
Medium brown SILT and fine to medium SAND, little Clay, moist 
Fine to medium SAND and SILT, some Clay, little Gravel, moist 
Weathered SHALE 

~ No Recovery 
Medium brown, fine to medium SAND and SILT, some fine Gravel, 
little Clay, moist 
Olive gray, fine to medium SAND and SILT, some Clay, some fine 
to coarse Gravel, moist 
No Recovery 
Olive gray, fine to coarse SAND, CLAY and fine to medium 
GRAVEL, moist 

\\ No Recovery 
\No Recovery 

Auger Refusal at 8.1' 
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LOG OF BORING NO. MW4-9 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 6.2 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/20/98 
DATE COMPLETED 12/20/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
J!?lO 0::: C 
C ~ ~- Q) g :::, Q) 

Q) c!' ~ U) 0 a. 
- Q) a, E .c u 1/) a.> ~ a. (.J a. 

C. 3:: 3:: Eo (.J a. (/) (.J 

<ti (.J rn- -o- Q) 0 .2 (/) Q) u <ti 0 -CJJ a::: a::: 
ClJ :!!. 0 

> 

2 1.6 0 

8 
t- 1 

12 

20 r t- 2 

65 

80 t- 3 

95 

100/.2 t- 4 

t- 5 

t- 6 

- 7 

- 8 

- 9 

t- 10 

t- 11 

t- 12 

t- 13 

t- 14 

t- 15 

-16 

- 17 

-1e 

- 19 

----
NOTES: 

C 
0 

%0 o ~ 
1/) (.J 
Q) <ti 
o:E 
·5 
(/) 

I I I 
1.2 

1///, 
1.6 
2.0 ~--
---
>---
- --

3.7 
4.0 

6 .2 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT and fine SAND, some Clay, moist 

Light gray CLAY and SILT, little Sand, dry 
, No Recovery 

Weathered SHALE 

~ No Recovery 
No Recovery 

Auger Refusal at 6.2' 
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LOG OF BORING NO. MW4-10 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 8 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/16/98 
DATE COMPLETED 12/17/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
!? (0 a: C 
C ~ c Q) g ::, Q) Q) ~ ~~ 0 a. Q) ~ 

- Q) a, E u <J) .s::;; <..) <J) a.> ~ a. (J) a. 
~ ~ E o u a. u a. 

Ill U (J) ~ -u~ Q) o.S! (J) Q) 
<..) 

Ill 0 -co a:: a:: co~ 0 
> 

3 1 1.2 0 

10 >- 1 
10 

17 

C 
.Q 

.9- 0 
Ou 
<J> Ill 

~~ 
·o 
(J) 

1.2 -

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be-read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown to light gray CLAY, some Silt and fine to medium 
Gravel, little Sand, moist 

No Recovery 

I 1 0 - 2 2.0 

~ Medium to dark gray, coarse GRAVEL and CLAY, some Silt, some 
10 

20 - 3 3.0 
y-r-.rv,, Ar---, fine to coarse Sand , dry 

40 
No Recovery 

40 I 0.8 3.8 - 4 4.0 --- Dark gray to bluish , weathered SHALE, dry, smelled vapors 
40 42.5 -- -

4.8 
>- 5 No Recovery 100/.3 

>- 6 6.0 
No Recovery 

>- 7 

>- 8 8.0 
Auger Refusal at 8' 

- 9 

- 10 

- 11 

r- 12 

>- 13 

>- 14 

' 
- 15 

-16 

- 17 

>- 18 

>- 19 

-
NOTES: 
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LOG OF BORING NO. MW4-11 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 9 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/20/98 
DATE COMPLETED 12/20/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
II) <D o;: C i: ~ Q) g Q) 2:- C ::, Q) 

Q) ~ ~ en 0 C. - Q) a> E .t:: (.) 1/) C. > ~ C. 0 C. 

:!C :!C Eo 0 C. (/) 0 a. ro o en- -c- Q) o..2 en a> (.) 
ro 0 -al a:: a:: 

al~ 0 
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-5 1.8 0 

8 
- 1 

13 

21 -- ,- 2 

I 
1.3 0 

22 

20 ,- 3 

22 

18 

I 
1.3 0 - 4 

55 
- 5 91 

100/.3 
,- 6 

- 7 

..___ 8 

- 9 

- 10 

,- 11 

,_ 12 

..___ 13 

..___ 14 

..___ 15 

..___ 16 

~ 17 

-1a 

- 19 

--
NOTES: 

C 
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~o u~ 
1/) 0 
QJ ro 
o:E 
·5 
en 

11--·-. 1· .. I ~- .•. 
1.8 ••••• 
2.0 -3.3 

4.0 
W'~ 4.5 
r---
- --

5.3 

6.0 

9.0 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be-read together with the report for complete interpretation. This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Dark gray GRAVEL, some fine to coarse Sand, trace Silt, moist 

, No Recovery 
Light gray CLAY, little fine Gravel, trace Sand and Silt, dry 

No Recovery 

Olive gray CLAY and GRAVEL, little Sand, moist 
Weathered SHALE 

No Recovery 

No Recovery 

Auger Refusal at 9' 
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LOG OF BORING NO. MW4-12 

PROJECT: SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 11 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO. : 734539 

DATE STARTED: 12/21/98 
DATE COMPLETED 12/21/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 

0 
!?(O ii C: 
C: ~ I: Q) g ::, Q) 

Q) c!' Q) ~ e! en 0 C. - Q) a> E u"' C. > (.) C. ..c: 
E o ~ C. (/) (.) 0. 3: 3: (.) C. 
<II(.) Cl)~ u~ Q) 0 .2 (/) Q) u <II 0 -[]) 0:: 0:: 

[])~ 0 
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2 1.5 0 

10 >- 1 
16 

16 >- 2 

I 
1.9 0 

18 

20 >- 3 

15 

- 4 100/.4 I 09 
0 

53 

- 5 14 

16 

I 1 0 - 6 
18 

25 
- 7 

39 

44 I 0.8 0 >- 8 

40 

28 >- 9 

100/.4 

100/.3 >- 10 

>- 11 

- 12 
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- 19 

-
NOTES: 

C: 
0 

~ 
·5 § 
(/) <II 

~~ 
·o 
Cl) 

1.5 

2.0 

3.8 
3.9 --·-4.0 
~ 4.3 

4.9 

6 .0 

~ 7.0 

8.0 

~ 8.8 

10. 
10. 

11. 

COORDINATE SYSTEM: NAD83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVD88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be read together with the report for complete interpretation . This 
summary applies only at the location of this boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT and fine SAND, some Clay especially towards 
bottom, little Gravel, moist 

No Recovery 
Medium brown SILT and fine SAND, some coarser Sand, little 
Gravel, dry 

Dark gray GRAVEL (Limestone Fill , trace Asphalt) , dry 
\ No Recovery 
Dark gray, fine to coarse SAND and fine GRAVEL, some coarse 

\\Gravel/Cobbles, moist 
.\Green to olive gray, hard CLAY, trace to little Gravel, moist 

No Recovery 
Greenish gray CLAY and fine GRAVEL, little coarse Sand, moist 
No Recovery 
Dark gray, gravelly CLAY and fine to coarse SAND, moist 

No Recovery 

, No Recovery 
No Recovery 
Auger Refusal at 11' 
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LOG OF BORING NO. MW4-13 . 

PROJECT:SEDA 
PROJECT LOCATION: Seneca Army Depot, Romulus, New York 

ASSOCIATED AREA/UNIT: SEAD 4 

TOTAL DEPTH: 6.7 
DEPTH TO WATER: 

BORING LOCATION: 
PROJECT NO.: 734539 

DATE STARTED: 12/20/98 
DA TE COMPLETED 12/20/98 

DRILLING CONTRACTOR: Maxim 
DRILLING METHOD: HSA 8" 

SAMPLING METHOD: Split Spoon 
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Q) ~ ~ en 0 a. - Q) a, E .r:: u(/) a.> <) a. 

E o ~ a. CJ) <) 0. 3: 3: <) a. 
<II <) CJ)~ --c~ Q) 

0 .Q (/) Q) u <II 0 -al a:: a:: 
al :!!. 0 
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1 
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3 1.4 0 

5 
- 1 

12 

20 

I 1 0 - 2 
41 

55 - 3 
100/.3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 

- 10 

-11 

- 12 

- 13 

>- 14 

>- 15 

>- 16 

- 17 
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>- 19 

-
NOTES: 

C: 
0 

~o 
<) ~ 
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Q) <II 
o:::E 
·5 
CJ) 

1.4 I I I 
2.0 

I 2.6 I I 
~--

3.0 

4.0 

6.7 

COORDINATE SYSTEM: NAO83 
GROUND SURFACE ELEVATION: 

ELEVATION DATUM: NAVO88 
INSPECTOR: TGH 

CHECKED BY: 

This log is part of a report prepared by Parsons 
Engineering-Science, Inc. for the named company and should 

be ·read together with the report for complete interpretation. This 
summary applies only at the location of th is boring and at the 

time of drilling. Subsurface conditions may differ at other 
locations. 

DESCRIPTION 

Medium brown SILT and fine to medium SAND, little Clay, little 
coarse Sand, moist 

No Recovery 

Light gray SILT and fine SAND, some Clay, dry 

Weathered SHALE 
No Recovery 

No Recovery 

Auger Refusal at 6.7' 

Sheet 1 of 1 

(/) 
1/) 
<II 

u 
CJ) 

u 
CJ) 
::> 

ML 

ML 

-~ WSH ~ 

UNITED STATES ARMY LOG OF BORING MW4-13 

~ 
CORPS OF ENGINEERS 
Seneca Army Depot PARSONS 

PAR!50N!5 ENGINEERING SCIENCE, INC. Romulus, New York 



\ 



/ ) 



Appendix C 

Monitoring Well Installation Diagrams 





PAGE 1 OF 2 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECITVE RISER COMPLETION 
ENGINEERING-SCIENCE, INC~NT: ,4COF II WELL #: ;1,1 Jtl d - s 
PROJECT: L'Q 5Wmtl PROJECT NO: 1:).()':J-.1+ 
LOCATION: .5£/JO 4- INSPECTOR: cs!__L.8 

CHECKED BY: 

DRIILING CONTRACTOR: £mp,,i POW DEPTH: i;.o / 

I 
DRILLER: t.hha W, INST AlLATION STARTED: / 2./ 5 / 'f 3 

DRll.LlNG COMPLETED: I l-5- ~3 INSTALLATION COMPLETED: / 2./._ 5 L. '1 .,J 

BORING DEP'lli: t,o SURFACE COMPLETION DATE: n.1sL 'f 3 
' 

DRll..LING METI-IOD(S): lfsA COMPLETION CONTRACTOR/CREW: £n-1e_/rl 
BORING DIAMETER{S): 8 '12. u BEDROCK CONFlRMED (Y /N?) V 

4-
r f.R.~{. /'(;)_ ASSOCIATED SWMU/AOC; ESTIMATED GROUND ELEVATION: 

PROTECTIVE SURFACE CASING: 

DIAMETER: 1- 11x 4 1 .Jket_ LENGTH: 

RISER: 

TR: TYPE: E_vc- 4o DIAMETER: 
). ,, 

LENGTH: 

SCREEN: SLOT 

3. I Pv<!. - 4-o l '' 2-CJ 
/ 

SIZE: 0~! 
I/ 

TSC: TYPE: DIAMETER: LENGTH: 

POINT OF WEI.L: (SILT SUMP) 

TYPE: Ne JJ'i,;,.f 5.1 l,Q 
, 

BSC: POW: 

GROUT: 

dui(LJ_d_ TYPE: ~- ~e._r,}o ,,,ft LENGTii: /, J 
I 

TG: 

SEAL: TBS: 1,3 TYPE: AP .... frJ/1, ib n~J/.;-jf LENGTH: I ?._ I 

I 
.).S '- #...3 TYPE: # J. r--id iJ. / 4,o 

/ 

SAND PACK; TSP: .,,?- A/ LENGTH: 

SURF ACE COLLAR: 

;F~-:i' 
I 

TYPE: ~ RADIUS: THICKNESS CEITT'ER: I THICKNESS EDGE: I 

CENTRALIZER DEPTHS 

DEPTH 1: DEP'lli 2: DEPTH 3: DEPTH 4: 

COMMENTS: 

• Ail DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE 1 Of 2 

Yer.! /05-Nov-93 SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS OBSUDT.Wi<.I 



OVERBURDEN MONITORING .WELL 
PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEERING-SCIENCE, .INC. . CLIENT: WELL #: /4W4-5 
12-5 -'13 DATE: 

_______ TPC __:.7~CIJ:..·.=.~_,_4..w.----.-D~E;.;..P~TH;.;;..,....... =ELE:=.:..:..V. 

TR 700,4 o 

DESCRIPTION ~=-- PIN 
(f1!0W BORING LOC) DEPTH " "' " " " " " " 

BEDROCK 

·- ..;. .. _ , __ ....,._ .... ... .... . .-· -· - •.. ,.. - --____ ,_ ' ""''- ...... -· ....... ,, 

J,o / 

~----- TBS ---/.J 
~----- TSP __ __. 01·0 

----- TSC --- J. ( 

SC 
Sr 
(,,,o POW 

.. BOV 

BOO 

•NOTTO SCALE 

I 
I 

j 



PAGE 1 OF 2 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECTIVE RISER COMPLETION : 

ENGINEERING-SCIENCE, INdl CLIENT: &_CO€ II WELL#: MW4-1 
PROJECT: IQ s.wmu PROJECT NO: ']_;).D~]1 
LOCATION: 5€/JD 4- INSPECTOR: 65 

CHECKED BY: 

DRILLING CONTRACTOR: ~/,C POWDEm-i: IP,tJ 
DRIU.ER: fut. INSTAllATION STARTED: /Z..-S -9..3 

DRILLING COMPLETED: /2- 5..- ~ INSTAllATION COMPLETED: /z..-S-9..3 
BORING DEm-i: /1) , SURFACE COMPLETION DATE: /2- 5- 9..3 

DRILLING METHOD(S): 1151} COMPLETION CONTRACTOR/CREW: E rn,e.' ,i 
BORING DIAMETER(S): 8'tz." BEDROCK CONFlRMED (YIN?) y_ 

ASSOCIATED SWMU/AOC: + ESTIMATED GROUND ELEVATION: {J_'J.<i_. ~l'l. 
PROTECTIVE SURF ACE CASING: 

DlAMETER: 4 'x,t' SW LENGTI-f: 

RISER: 

TR: TYPE: /JYc- 4o DIAMETER: 2/1 LENGTI-f: 

SCREEN: 

4, 2 I 
SLOT 

/Jvc-1o .JI/ f.Q 
, 

SIZE: OA::,I 
// 

TSC: TYPE: DIAMETER: LENGTI-f: 

POINT OF WELL: (SILT SUMP) 

TYPE: ?re Ir, 1, f BSC: $,q I 

, 
POW: /0, 0 

GROlIT: 

G.[)."'11.'- TYPE: ~j- - hJ,,n /2 /11 't_LENGTI-f: 
/ 

TG: 2.,5 

SEAL TBS: :)., 5 
, 

TYPE: h1>,,.. rh "'' )6 riP,bl:;- LENGTI-f: ~~-

/-.O~#J 
, 

TYPE: JI. 3 a,.,,,r/ # I l,o' SAND PACK: TSP: 1,S- #.J LENGTI-f: 

SURF A-CE COLLAR: 

TYPE: ~ RADIUS: ,;l'.x d' 11-flCKNESS CENTER: 
I I 

11-f!CKNESS EDGE: 1' 

CENTRALIZER DEPTHS 

DEPTH 1: DEPTH 2: DEPTH 3: DEPTH 4: 

COMM Er-ITS : 

• ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEM ATIC PAGE l OF 2 

w:r. I/ 05 - Nov-93 SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIAT IONS OBSUDT.WKI 



OVERBURDEN MONITORING WELL 
PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC. CLIENT: 

DESCRIPTION -------(FROW BORIIIC LOC) DEPTH X X X " " " " " 

SCHEMATIC 

BEDROCK 

WELI,, #: ,MW 4- ,f. 

"'7iJ' Ii I ~cl 4, o / 
~f) ii 3 .9w,cl 4,S 

12-5-f.3 

f-,-,-.,.-,!c----- TBS ----1 ,1,s' 

1------- TSP ·0 

1+----- TSC 1,tj'' 

-
--~ tla' · · ... · · -~--- __ _..,SSC o,-; 

··. L_J · --• POW -------1 /0,{) 
BOV 

L---'-------'-''-'-'-'-'-"-'-'-'-'4------ 800 ___ i.___,...___.; 

•NOTTO SCALE 



rAGE 1 OF 2 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROADWAY BOX - SURFACE COMPLETION 
ENGINEERING-SCIENCE rnd CLIENT: AC<1l I WELL#: /4W1-.3 
PROJECT: /0 .5N/11{/ PROJECT NO: ZJP'::l.11 
LOCATION: 5VID 4- INSPECTOR: G 

CHECKED BY: 

DRIWNG CONTRACTOR: GmJJ,,:, 9.o 
I 

POWDEPTii: 

' DRILI.H: &b INSfALU.TION SfARTEO: I I LIO I.. t:;.3 
I 

DRILUNG COMPI..E'IE): lJ L1oLc;J INSfAU.ATION COMPLETED: 1, L10L'J...J , , J 

BORING DEPTii: ~-0 SURFACE COMPLETION DATE: 11J1ofa2 
DRIWNG METiiOD(S): lf-sA COMPLETION CONTRACTOR/CREW: e.mfZJr<--
BORING DIAMETER(S): 81/.z_ /I BEDROCK CONFIRMED (YIN?) Y. 

ASSOCIATED SWMU/AOC:. 1-- . ESTIMATED GROUND ELEVATION: Cp(j']. && 1 
PROTECTIVE SURFACE CASINO: 

DIAMETER: ,,,x t I/ Ske/ LENGili: 

RISER: 

TR: TYPE: ?rt-1() DIAMETER: .2 II LENGili: 

SCREEN: SLOT . . 
,i I .2 ,, LENGili: I 

TSC: .3.9' TYPE: PYe- 1-o DIAMETER: 1.o. SIZE: ,0/" 

l 
POINT OF WELL: (SILT SUMP) I 

TYPE: PYC cn,,,J- 1 q_ I g,O I BSC: POW: 
-

GROUT: 

TG: ~ TYPE: Culi,- tw,Jo/1,t LENGTI-i: l,_4' 

SEAL: TI3S: (., t TYPE: LJM?-/i)niO uPi&.fs LENGTI-l: /._()_ , 

SAND PACK: -/13 :i..,' 
TSP: - tf_/- -2.'1' TYPE: #J .,_ fl/ LENGTH: t_ (; I 

SURFACE COlLA.R: • 
TIPE: ~d RADIUS: ol. ' x J' TiilCJ<NESS CENTER: I 

I 

TiilCJ<NESS EDGE: I 

CENTRAL1ZER DEPTiiS 

DEPTii _l : DE.PTii 2: DEPTii 3: DEPTH 4: ( 

COMMBITS: 

! 

• ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE 1 OF 2 

vcr. 1/07-0ct-92 SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS OBRBDT.WK! 



OVEltBURDEN MONITORING WELL 

ROADWAY BOX INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC. CLIENT: ;fco€ 
DATE: fl/to/&J.3 

DEPTH ELEV. 

-----1---1700 .n 

DESCRIPTION PIN 
(FROM BORINC LOC) DEPTH ,----+-------+--TR 

JJoK.S : 
Top tl-3~ 
kif 14 J .sc.,,cl 

Pmkchi,t G:w,~: 

.:5 heir. tJp .2. 0 

./Jdwn h,b I, o 
Cw--J+ ~-0 

t-:-,-,-,----- TBS --- /,4 I 

r-,,-,-j,0------ TSP :2.4' 

·· . .-.-;.------ TSC 3-~ 

4. 0 , SC/lt?fA-, 

----- SSC ---7.0' 
-- POW------ , -----+-----+------~..,.,_-__ -__ -__ -_-, __ ----- BOV q,o 

BEDROCK 
······ · .. . ······· .. . 



PAGE 1 OF 2 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROADWAY BOX - SURFACE COMPLETION 
ENGINEERING-SCIENCE rnd CLIENT: Acot: ~ WELL #: /11 'l1I4 - Z 

PROJECT: If) 5 ,u !Y) I,/ PROJECT NO: ']_;:)..{):J_ ]] 
LOCATION: j_6Jl) 4- INSPECTOR: es 

CHECKED BY: 

DRIWNG CONTRACTOR: E.tn /2_1~ POWDEPTI-{: '1:_o 
, 

DRlll..ER: &h JNSfALl.ATION STARTED: 11Ll()L9J 
ORll.LlNG COMPI..ETIID: IILJOLCf.3 INSf Al.l.ATION COMPLETED: /I fai.L 2 ~ , 1 

BORINGDEP'ra: 4.0 - SURFACE COMPLETION DATE: lf[IDL13 

DRIWNG METiiOD(S): Hs/9 COMPLETION CONTRACTOR/CREW: 6r7p;,--e_ 
I 

BORING DIAMETER(S): 8 '11.., BEDROCK CONFIRMED (YIN?) 'f_ 
ASSOCIATED SWMU/AOC: 4- . ESTIMATI:.D GROUND ELEVATION: (211. 'I-Lf'l 

PROTECTIVE SURFACE CASING: 

OIAME"I'ER.: 1:. " ., 1,, 5..1!.d . LENGTH: 

RISER: 

TR: TYPE: PYC 4-ri DIAMETER: .:2.. .. LENGTH: 

SCREEN: SLOT 
·:" .. I 

TSC: ,,:,~ TYPE: Prc-4o DIAMETER: ,i I J,, ,, LENGTH: Jo SIZE: 0.01" 

POINr OF WEU.: (SILT SUMP) I 

TYPE: Ire m,; 
I 

I 

BSC: 3, 2 POW: t,0 -
GROUT: 

TO: ()YDUA?r/ TYPE: CM,,. - hkJ hn, a LENGil-{; 

SEAL: 113S: l.o, TYPE: bMJl-nn,h o1I/JJs · LENG'Il-i: tJ, 5 , 

SANO PACK: TSP: l,5'-111 Jf/ -h-3 TYPE: #J+ II/ LENGil-{; c25 
, 

SURF ACE COLl..AR: • 
TYPE: {_p~J--, RADIUS: ..2'x:>' TI-iICKNESS CENrER: ;' TI-!ICKNESS EDGE: J I 

CENrnALIZER DEPTI-{S 

DEPTI-{ ): DEPTI-i 2: DEP'ra 3: DEPTH 4: ( 

COMMENTS: 

I 

• Ail DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE I OF 2 

\'Cr. 1 / 07-0a-92 SEE MASIER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS OBRBDT.WKl 



OVEltBURDEN MONITORING WELL 

ROADWAY BOX INSTALLATION DETAIL 

ENGINEERING-SCIENCE. INC. CLIENT: WELL #: ;411v4-2. 

DESCRIPTION 
(FROM BORJNC U>C) DEPTH 

/, 0 I 

~ -

DATE ll/10/V 

DEPTH ELEV. 

/Vo/Gs: 

Top # ~ S;vd (,8. 

Top /JI 5:tJrtl l,S ' 

P~kcf 1w· {a,,i~ 

shck. r)/ ;Lt; 

[)~.,Ji'l hi, I/ I. 0 

Cid .2o 

1-------- TBS -----1 l.o 

1--------- TSP ----1 /, S 

.·:.··: i.1------ TSC -----1 ;?, :; 

Conrucho" p.:.;·-:- -:-:-:-i------ SSC -----1 .3 ...2 
J.S' r_........-,-,- ~-- POW --------1 

------4----l-----=-.:~---.1..:r-=: .:.;_::=::'""':.;...;::"'4-------- BOV 4- O 

BEDROCK 

• NOT TO SCALE 



PAGE 1 OF 2 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECTIVE RISER COMPLETION 
ENGINEERING-SCIENCE. INd CLIENT: AQJE II WELL#: MW4-/ 
PROJECT: LO SW /'YJ ll PROJECT NO: 7 ;2.C~ 7] 
LOCATION: 5€ rt.D 4- INSPECTOR: F\~L_~ 

CHECKED BY: 

J;m n1cr.. LtJ, s 
, 

DRII.LlNG CONTRACTOR: POWDEP'Ili: 
t 

/2-t -Cj.J DRil.LER: ,tJc~it INSfAl.L\TION SfARTED: 

DRII.LlNG COMPLETED: L2- q;_ -9.J INSfAl.L\TION COMPLETED: L2 -t, -9.3 
BORING DEP'Ili: /0, 5 I SURFACE COMPLETION DATE: I 2-t, - 9'3 

DRIILING METiiOD(S): //<1A COMPLETION CONTRACTOR/CREW: ~""'!!.'~ I 

BORING DIAMETER(S): 8'l2 ~ BEDROCK CONFlRMED (YIN?) " ASSOCIATED SWMU/AOC: 4- ESTIMATED GROUND ELEVATION: (a9i:-~9~ 
PROTECTIVE SURFACE CASING: 

DIAMETER: f I~ 4 // 5-/rd LENGIB: 

RISER: 

TR: TYPE: PYC-f> DIAMETER: ,,2 II LENGIB: 

SCREEN: SLOT 

TSC: t;,4 I TYPE: /JYC 4o DIAMETER: :2. ,1 LENGIB: 4' SIZE:tJ,O I 'I 

POINT OF WELL: (SILT SUM_P) 
I 

TYPE: ? (C J)() 111f BSC: q_, 1 I POW: !CL~ 

GROtIT: 

TG: G-7.L>Umd TYPE: ~I-Je_/1 lo/J/; LENGIB: ,), 5 
J 

SEAL: TBS: ~-5.. TYPE: &I} k11, i EYIM LENGIB: ;)_/ 

1. 5" ' If; 5,0 I -H / lf..3 q. #I t, ,c, 
I 

SAND PACK: TSP: TYPE: LENGIB: 

SURFACE COLLAR: 
I I 

TYPE: RADIUS: d K .:2. THICKNESS CENTER: I I 11-IICKNESS EDGE: L I 
CENTRALIZER DEPTHS 

DEPTH l : DEPTH 2: DEPTH 3: DEPTH 4: 

COMMENTS: 

• All. DEPIB MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE I OF 2 

vcr. l / 05-Nov-93 SEE MASTER ACRONYM LIST FOR COMPLETE LIST ING OF ABBREV!ATIONS OBSUDT.WKI 



OVERBURDEN MONITORING WELL 
PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC. CLIENT: WELI,. #: 1';1/v4 -I 

DESCRIPTION 

DATE: 

DEPTH · . ELEV . 
.-------- TPC ---L-><""--"...wo::--.---....-_;.;:._...., 

TR 700,11 

lil8 .3 d-

(~II BORl}IC LOG) DEPTH l( l( l( " l( X l( X 

BEDROCK 

X >C X X ,C X X '--,-I---!~ 

7f t/..3 &'ld' '5. 0 

7ot 1r I Sane! 4. s ~ 

TBS 

TSP 
TSC 

2,5 ' 

f5 
I 

5,4' 

BSC 
_Jq,· 

. 10' . 51 POW 
80\/ 

<---..L---------'-'-'--'--'-'~~----- 800 __ ___1 _ __.. _ __, 

• NOT TO SCALE 



-~-----------------------------------------
Parsons ES Inc. WELL NUMBER: /:,,IL ,,/ i-{ 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

CLIENT/PROJECT: )~( <'1, ,4(,k,j l>ud:.- PROJECT NO: 73y_,:._,- > 't_' -· 0 l Q 1_·, l 
LOCATION: 

I 

INSPECTOR: ') e.ad. ~ /...LP., 
CHECKED BY: 

DRILLING CON1RACTOR: fr/a :1( ,',.,..I POW DEPTII: 9 Jl' 
DRILLER: "S. wee d s. INSTALLATION STARTED: 1~LJ7./1i._ 

DRILLING COMPLETED: ,;;i./LtLCJ.f.. INSTALLATION COMPLETED: 1;__L11 LU' 
BORING DEPTII: r9 /2" SURFACE COMPLETION DATE: i[1J_9<] 

DRILLING METIIOD(S): '1 '/'.1. II Hs[l COMPLETION CON1RACTOR/CREW: /4J« l. i ,..,, / D «.~ eels 
BORING DIAMETER(S): XII BEDROCK CONFIRMED: y 7 

ASSOCIATED SWMU/AOC: 'S('a d f& 
COOR DINA TE SYSTEM: NORTIIING: EASTING: 

DATUM: NGVD 1929 

ELEVATIONS: PIN: TOC: TPC: 

PROTECTIVE CASING: 

TYPE: Stee. I DIAMETER: '-I ti LENGTII: 5' 

RISER: /J ; o) II 
t 

TR: -t, ~ TYPE: rvc DIAMETER: LENGTII: (e.i 

SCREEN: SLOT 
I II / 

TSC. Lf, £ TYPE. Pvc DIAMETER. d, ~-- LENGTII. £/, 'J SIZE. /0 

POINT OF WELL:(SILT SUMP) I 

PVC 9 ./ CJ.~ TYPE: BSC: -~ POW: 

SURFACE $EAL: TYPE: 'CQ(,(_+- DIAMETER: ~I 1HICKNESS: I I 

GROUT: TG: GS TYPE:Sa ... d "f- &vj/1 C,"""ll LENGTII: ;; , 

SEAL: TBS: ~.I TYPE: Det1.fan1+e. LENG1H: ;;i" 

SAND PACK: TSP: ~-1.0', '-/, 'i'" TYPE: #Oo 1 #' Q LENG1H: 5; '1.' r ' 

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS-TOPOF BENTONITE SEAL 
TR-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TOP OF SCREEN 
TG-TOP OE.GROUT BSC-BOTIOM OF SCREEN 
ED-BOTTOM OFDRILLHOLE POW- POINT OF WELL 
lOV-BASE OF OVERBURDEN • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES Inc. 

OVERBURDEN MONITORING \./ELL 
COMPLETION REPORT & INSTALLATION DETAIL 

DATE INSTALLED: lz/1q/qg 
ROAD\./ AY BOX 

1 1 

STRATA TPC 
PIN 

DESCRIPTION 
crROM BORING LOG) DEPTH "' "' TR 

"' '----1---l,---L "' "' 

DEPTH 

,2,.5 I 

G C r _") 

-ci3 
I 

TG __, c-.-s 

TBS :2 
TSP I-/, c/ 
TSC !-/, 5 I 

- - -
-- -
- - . 
- --
--. 

q, tf I -- -
SC 

PO\./ C/, CZ I 

B □V 

BEDROC K 

Cf, I 

BD . l\)f7 T Tn 

ELEV. 

q~ Al c--



Parsons ES Inc. WELL NUMBER: .11 (t./'-/ - 7 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSfALLATION DETAIL 

CLIENT/PROJECT: Se,-,,., ( 1.; t r •"-•f -~ 12 {!? t· PROJECTNO: ·73 £,l 5·_ 3 J - o i Do l 
LOCATION: 

I 

INSPECTOR: Sc ~i d_ ':i. '--,/ LLi3 
CHECKED BY: 

DRILLING CON1RACTOR: /10..1 ,·,.,,,, POW DEPTII: ~.;:,// 
DRILLER: '5 , -:7 ·e - -), INSTALLATION STARTED: IJ,li!..Q/f'd' , ., ' C ,~ -

DRILLING COMPLETED: I? lltJ,f_Cf.f__ INSTALLATION COMPLETED: I J /ri. //v,f_ 
BORING DEPTII: 7 ~ ~ SURFACE COMPLETION DATE: \l.~l q_ '1 

DRILLING METIIOD(S): ..-j E: ii I[ 5 -a_ COMPLETION CON1RACTOR/CREW: .klli,1,u-1 IR ,-e cA 
BORING DIAMETER(S): "!(' ' BEDROCK CONFIRMED: y 7 

ASSOCIATED SWMU/AOC: '5.e_:,,;{ 
COORDINATE SYSTEM: NORIBING: EASTING: 

DATIJM: NGVD 1929 

ELEVATIONS: PIN: TOC: TPC: 

PROTECTIVE CASING: \ 
TYPE: S'f'e e ~ DIAMETER: 'I JI LENGTII: 5' 

RISER: 
2. I ?t1c 5,3' 1R: - TYPE: DIAMETER: ,.J. I I LENGTII: 

SCREEN: SLOT 
·:] / u/ // I 

TSC . .._j ,J TYPE. t ~ C DIAMETER. cA --- LENGTII. ~ ----- SIZE. __/_a_ 

POINT OF WELL:(SILT SUMP) 
fvG (p / 

TYPE: BSC: 5,;).' POW: 

SURFACE SEAL: TYPE: G-roiA-f- DIAMETER: ~I TIIICKNESS: I' 

GROUT: TG: as: TYPE: <:;:w.d 'f' G-r~.;~ / LENGTII: _,,,,g-'j/ ;;f£ 
I 

SEAL: TBS: l/ TYPE: kt:1.fon ;-/-e, LENGTII: 1,5"/ 

SAND PACK: TSP: 8,2" , 21D. 1 TYPE: 1f C2Q . 1+(2 LENGTII: '?J. 6' 
7 7 

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS-TOPOF BENTONITE SEAL 
1R-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TOP OF SCREEN 
TG-TOP OE.GROUT BSC- BOTTOM OF SCREEN 
BO-BOTTOM OF DRILL HOLE POW- POINT OF WELL 
BOY-BASE OF OVERBURDEN • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES Inc. 

OVERBURDEN MONITORING \./ELL 
COMPLETION REPORT & INSTALLATION DETAIL 

DATE INSTALLED: 1~/;20/13 
ROAD\./AY BO X DEPTH 

STRATA TPC -J,Jj 
PIN G£. 

DESCRIPTION 
<FROM BORING LOG> DEPTH _., _., _., 

_., _., 

-J. I TR 

TG G-~ 

~i.----- TBS ----1 I 
1 

.__ ____ TSP ~I~/ 
14----- T SC ,_;, z I 

i.-----~SC ----16,'2-i 
w--PO\./------• 

-----I---+------~~~~---- BO V &. 'i I 

BEDROCK 

BD 

i 

ELEV. 



Parsons ES Inc. WELL NUMBER: A "t'i-- ,-j - ._p 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

CLIENT/PROJECT: 5(/,_;e_((j ,4,-"" 1/ .Di!iJ tf PROJECT NO: ;3i_'E, -:-1_-- {! j( l(J / 

LOCATION: (><I, ,1 if_ ~ 
(.J I INSPECTOR: L 1_f; 

CHECKED BY: 

DRILLING CONTRACTOR: /"Jc,. x:rvJ POW DEPTH: 9 1 / 
DRILLER: S, -f't ed_r. INSTALLATION STARTED: 1-~I Nl?Y 

DRILLING COMPLETED: 1 "'1.j/CJ (f INSTALLATION COMPLETED: 1,;J,//q/1? 
BORING DEPTH: /()' SURFACE COMPLETION DATE: 1/7/-/Cf·t 

DRILLING METIIOD(S): '-/ )'~,, l-f5_6_ COMPLETION CONTRACTOR/CREW: .l"J;,y- :,.,,;/p/ .,i:,_-:,1 
BORING DIAMETER(S): ~;,. BEDROCK CONFIRMED: y I 

ASSOCIATED SWMU/AOC: 5-t2rzl 
COORDINATE SYSTEM: NORTIIING: EASTING: 

DATIJM: NGVD 1929 

ELEV A TIO NS: PIN: TOC: TPC: 

PROTECTIVE CASING: 
TYPE: <;fee. l DIAMETER: c;•f LENGTII: C/ 

--> 

RISER: j 
{c, 'J I TR: - 2. '/J TYPE: Lk'C DIAMETER: 

., ,; 
LENGTII: c'X 

SCREEN: 
// 

SLOT 
I ,'7> I. . / 

TSC. t_/-, 0 TYPE. , VL DIAMETER. LENGTII. ~i~l __ SIZE. ID 
POINT OF WELL:(SILT SUMP) 

J.~ 
,, 

10 " TYPE: LILC, BSC: POW: 

SURFACE SEAL: TYPE: G-r!;i~+ DIAMETER: ;}/ TIIICKNESS: I I 

GROUT: TG: Gs TYPE: ~"d ~ Gro__ve( LENGTII: .:J,, 

SEAL: TBS: 'J/ TYPE: &! vifo ':J. J~ LENGTII: ~/ 

SAND PACK: TSP: ':L Q / l '-/, h TYPE: #"QO-) # 0 LENGTII: ~- 0, 
7 

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS-TO POF BENTONITE SEAL 
TR-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TO P OF SCREEN 
TG-TOP OE.GROUT BSC- BOTTOM OF SCREEN 
BO-BOTTOM OF DRILL HOLE POW - POINT OF WELL 
BOV BASE OF OVERBURDEN - • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES Inc. 

OVERBURDEN MONITORING \.JELL 
COMPLETION REPORT & INSTALLATION DETAIL 

DATE INSTALLED: 
ROAD\./ AY BOX 

STRATA TPC 
PIN 

DESCRIPTION 
CFROM BORING LOG> DEPTH _., _., _., + TR 

"' ..._f---1___.. "' "' 

TG 

TBS 
TSP 
TSC 

-- -
---- - -
---
- - . 
- - . 
- - . 

SC 
PO\./ 

BOV 

BEDROC K 

8D . 

DEPTH ELEV. 

-2,~' 
~~ 

-2,3' 

e-s 

2 ) 
'-/ . 
4.(/ 

(f. 5; 
Cf/1 I 

-"-'nT Tn -:-- r~ 61 ,-



Parsons ES Inc. 
,1 , f l 

WELL NUMBER: / "I h, 'f - j 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSf ALLATION DETAIL 

CLIENT/PROJECT: 5c:_ l(C ~ f," /:., oM_-:j ~ ~'p ,·t PROJECT NO: '7;? LL c;·_:/1 -- CI c.:.•o( 
LOCATION: Seorl '-I - INSPECTOR: l r:,b 

CHECKED BY: 

DRILLING CONTRACTOR: /1,1t<.x1·m POW DEPTII: 6~~/ 
DRILLER: c-:, 1 t). .'(/. ;,r)~ INSTALLATION STARTED: /c;-i./ao /9/ 

DRILLING COMPLETED: 1.;zPo/?R INSTALLATION COMPLETED: /.7/4+!) /9-:;{ 
BORING DEPTII: 0 _; SURFACE COMPLETION DA TE: 

7 \/t/ 1'fl , :z! 
DRILLING METIIOD(S): ~ Y:1 ,, /:l.S.fr_ COMPLETION CON1RACTOR/CREW: /-h:; x1;.,/£?,:eed,-
BORING DIAMETER(S): .3 ;1 BEDROCK CONFIRMED: 1/ / 

ASSOCIATED SWMU/AOC: ~Ao 
COOR DINA TE SYSTEM: NORTIUNG: EASTING: 

DATUM: NGVD 1929 

ELEVATIONS: PIN: TOC: TPC: 

PROTECTIVE CASING: 
TYPE: S-t~e l DIAMETER: 4'' LENGTII: 5 ✓ 

RISER: -J.-:3' ?1.1~ .S: ·-q., I TR: TYPE: DIAMETER: , 11 LENGTII: ~ . , <>-

SCREEN: SLOT 
I I I/ I 

TSC. 3, t TYPE. f✓( DIAMETER. ,;) --- LENGTII. d ---- - SIZE. /Q 

POINT OF WELL:(SILT SUMP) 
f vt,, 5_, ¥/ &; _.., / TYPE: BSC: POW: t o'-

SURFACE SEAL: TYPE: G-rc.1& t_ DIAMETER: ;JI TIIICKNESS: ;✓ • 

GROUT: TG: G-S TYPE: '>a.,,i -f t-r.,vtf LENGTII: l. ,, 

SEAL: TBS: I ✓ TYPE: [e,-, tor1 d_ e_ LENGTII: /,S/ 

SAND PACK: TSP:,;;), 5"; 1 3, o ' TYPE: dt)O 1 -,;: O LENGTII: :3.z._' 

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS-TOPOF BENTONITE SEAL 
TR-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TOP OF SCREEN 
TG-TOP OE.GROUT BSC- BOTTOM OF SCREEN 
ED-BOTTOM OF DRILL HOLE POW- POINT OF WELL 
BOV BASE OF OVERBURDEN - • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES Inc. \./ELL: ·m t,u t{- C/ 

OVERBURDEN MONITORING \./ELL 
COMPLETION REPORT~ INSTALLATION DETAIL 

DATE INSTALLED: 
ROAD\.JAY BO X 

STRATA 

DESCRIPTION 
<l'ROM BORING LOG> DEPTH -.. -.. -.. -.. 

BEDROCK 

DEPTH 

TPC -2.~ 
PIN (r-"~ 

TR 
/I ; 

-.1, 3 

TG cc.) 

f-_____ TBS __ ___, I 

f-'-'w-----TSP ____ L C' . ./ 
_. ,_._._._..\.__ ____ T SC ------1 :J. '-I ' 

BSC : 'I' 
" C,, I PO\./ ,::> 

BOV 

6.;J 
I 

BD ., ~! nT Tn 

ELEV. 

, r- 6 1 r 



Parsons ES Inc. 

OVERBURDEN MONI1DRING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

CLIENT/PROJECT: s (!.,, (! ((]_ ,4/41 . ., .12¢.:• 1 PROJECT NO: 7 ~ L/ 5 .. '-?' i-0100 1 
LOCATION: C )tf Q INSPECTOR: Li---13 J(!Ci{ -

CHECKED BY: 

DRILLING CONTRACTOR: ;1,/ay,',..,1 POW DEPTI-1: J?. L l1 

DRILLER: ' :i B ,·:{". -c•r.:?s INSTALLATION STARTED: p./t7-/9 f' 
DRILLING COMPLETED: 1 .a I 1 7/ 9 i' INSTALLATION COMPLETED: /;h ~/9f 

BORING DEPTI-1: g.o~ SURFACECOMPLETIONDATE: if=t/9¥ 
DRILLING ME1HOD(S): ':f..1/~ , .. HSA COMPLETION CONTRACTOR/CREW: / 1,; 1,,._,//J,-eeds 
BORING DIAMETER(S): 9 ,, BEDROCK CONFIRMED: ' ( r 

ASSOCIATED SWMU/AOC: 5E'rJP 
COORDINATE SYSTEM: NORTIIING: EASTING: 

DATIJM: NGVD 1929 

ELEVATIONS: PIN: TOC: TPC: 

PROTECTIVE CASING: 
TYPE: )+-~.e-l DIAMETER: 'j____ Ii LENGTII: 5· r 

RISER: 
- ~. / j 1./, l I 

TR: TYPE: fvc DIAMETER: 
---,,, 

LENG1H: o< 

SCREEN: 
- I SLOT 

';:;JI• 
,_, / 

TSC. J, 0 TYPE. I 1v c.. DIAMETER. c} LENGTII. 1/ '/ -~--- SIZE. Io 
POINT OF WELL:(SILT SUMP) 

Pvc ":, C° I 
/ 

TYPE: BSC: 7, ._; POW: e._. C 

SURFACE SEAL: TYPE: b-<a, .. ,,t- DIAMETER: cJ I 1HICKNESS: I' 

GROUT: TG: c- s TYPE: S:.->-t cl '1:_ G rt(. v e. ( LENGTII: /._, t) ' 

SEAL: TBS: I cY TYPE: '{; ~ .. -. -t O .,": f e.. LENGTII: 1✓ 1> '" 

SAND PACK: TSP: J_ ,f/ . ,2, 5'" TYPE:~b(J l #- c:2 LENGTII: (j;,.O' 
'7' ·' 

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS - TOPOF BENTONITE SEAL 
TR-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TOP OF SCREEN 
TG-TOP OEGROUT BSC- BOTTOM OF SCREEN 
BO-BOTTOM OF DRILL HOLE POW - POINT OF WELL 
BOV BASE OF OVERBURDEN - • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES Inc. \JELL: 7n l{/ 4- Io 

OVERBURDEN MONITORING \JELL 
COMPLETION REPORT & INSTALLATION DETAIL 

DATE INSTALLED: 
ROAD\./ A Y BO X DEPTH ELEV. 

STRATA _--,--__ ____,_ _____ TPC ----l-2 :l I 

....... f+---- PIN G<;; 
,-----,~---------TR -,;. I I 

DESCRIPTION _., _., 
< F'R□M BORING LOG> DEPTH -.. -.. _., ->-

TG ---1G- ~ 

1---.i....----- TB S ---4 /, 0 
I 

1-------- Tsp -----1 :?. 0 I 

_____ TSC z.&' 

.._ ____ __,_,SC -----l 7, Si 
--P0\./--------1 

----~--~--------'--r--'-"'=:"-~1------- B D V (), I I 

BEDROCf< 

BD 



Parsons ES Inc. WELL NUMBER: 1--1 i v1 <f - I/ . 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTAI.l...ATION DETAIL 

CLIENT/PROJECT: ~ d D.? //~ ;- PROJECT NO: 7-; <{5_ ~ 7- o J {Jo I 
LOCATION: 

) _~i.ie1 11 . ... ~'fl I INSPECTOR: Cl/S '.!.l't1fl if 
CHECKED BY: 

DRILLING CONTRACTOR:/2a ;e,·-vz POW DEPTII: z / 
DRILLER: <:;; , Qre.,P/~ INSTALLATION STARTED: /.:i411J •,7y 

DRILLING COMPLETED: lcl/,?o/1.f INSTALLATION COMPLETED: ,/,'2/,:,()/-r f 
BORING DEPTII: '2, ' SURFACE COMPLETION DATE: t}:=;z-

1

~~ 

DRILLING METIIOD(S): 'i ~ I I HSA COMPLETION CONlRACTOR/CREW: ,¼-A;;]';.:t'/s 
BORING DIAMETER(S): J?,, BEDROCK CONFIRMED: V 

ASSOCIATED SWMU/AOC: >E/lP 
COORDINATE SYSTEM: NORTIIING: EASTING: 

DATUM: NGVD 1929 

ELEV A TIONS: PIN: TOC: TPC: 

PROTECTIVE CASING: . 
TYPESi:e e. I DIAMETER: t/ 1, LENGTII: 5 i 

RISER: - J., '7} rvc ~II TR: TYPE: DIAMETER: 
-, t, 

LENGTII: O" 

SCREEN: SLOT , D -, li 
,,. 

? TSC: _) , & DIAMETER. ......,,____ LENGTII. _I/,_, =b __ SIZE. / 0 

POINT OF WELL:(SILT SUMP) 
FVc TYPE: BSC: J' -, / POW: 'l/ _,tt::_ 

SURFACE SEAL: TYPE: Gr l".&+ DIAMETER: d i TIIICKNESS: /" 

GROUT: TG: 6:_ <:j TYPE: ~,,, d '¥' f..- r,, ,.;,t. / LENGTII: /. 5·, 

SEAL: TBS: I c " , J TYPE: Be. ,,1 tr:."' ;+e LENGTII: I z; ,, 

SAND PACK: TSP· 3 i/ '.~ y, TYPE: J-r. t) o 1 #o LENGTII: 6, tJ, . ' ) J;. 2 , 

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS-TOPOFBENTONITESEAL 
TR-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TOP OF SCREEN 
TG-TOP OEGROUT BSC- BOTTOM OF SCREEN 
BO-BOTTOM OF DRILL HOLE . POW- POINT OF WELL 
10V-BASE OF OVERBURDEN • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES Inc. \../ELL: lJJv./ !-/ - I I 

OVERBURDEN MONITORING \../ELL 
COMPLETION REPORT~ INSTALLATION DETAIL 

DATE INSTALLED: 1.2/:20/ qg 
I , 

ROAD\../AY BOX DEPTH 

STRATA TPC -,;J, r/ 
PIN G-~ 

DESCRIPTION 
<FROM BORING LOG> DEPTH "' ..., TR --o?.c:.' ,.,,, 

TG Js 

~i.------ TB s -----1 /' 'i I 

~i.-----TSP ~I 
_____ TSC .3,r;,' 

BEDROCK 

BD 

ELEV. 



------------------- ------------------------
Parsons ES Inc. WELL NUMBER: ;f..((1) ·-I - / 2 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTAILATION DETAIL 

CLIENT/PROJECT: <' ff ,, /- PROJECT NO: t-1 7 .,,-,~ 0 ., 
.>( ;,, e cc, . i1,,.j ,'..)e,...'1 · t .J':f.~.J'j_ - { (.) CJ / 

LOCATION: 2 ~a d 1
-{. ' ' INSPECTOR: /. r_g 

CHECKED BY: 

DRILLING CONTRACTOR: 1110.zc ; W) POW DEPTII: II' 
DRILLER: '3 . ls1e rd< INSTALLATION STARTED: /~~"75.t~ 

DRILLING COMPLETED: !,;! /,,21 /9f INSTALLATION COMPLETED: ;,~=; -~ 
BORING DEPTII: II/ SURFACE COMPLETION DATE: • / ~}q q 

DRILLING METIIOD(S): 'f-l,,,..; " /..!SA COMPLETION CONTRACTOR/CREW: /f,k ,;Yt',.,, /4~u/4 
BORING DIAMETER(S): ,'R'" BEDROCK CONFIRMED: y / 

ASSOCIATED SWMU/AOC: _Cr°.,tJ r;, 
COOR DINA TE SYSTEM: NORTIIING: EASTING: 

DATIJM: NOVO 1929 

ELEVATIONS: PIN: TOC: TPC: 

PROTECTIVE CASING: t/ // ,C/ TYPE: Sfe€{ DIAMETER: LENGTII: J 

RISER: 
-al.4 1 8",. II ; 

TR: TYPE: 'f1Jc~ DIAMETER: r:/ ,, LENGTII: 

SCREEN: 
, / SLOT 

/, , ·- (/ 
/ 

TSC: fi, {, TYPE: fi e DIAMETER: ;J ~ -- LENGTII. o/'. 6 SIZE. /Q 

POINT OF WELL:(SILT SUMP) 
?£le I 

TYPE: BSC: /0, ;;. ' POW: /1 
SURFACE SEAL: TYPE: &r,_,, I{ f DIAMETER: d 1 1HICKNESS: I r' , 

GROUT: TG: G-' < ·--' TYPE: ~ ., d 'f'--? , a. ,;e,/ LENGTII: .:-l, ti, ,, 

SEAL: TBS: .), /;)/ TYPE: /3e~, to ,,,i-}_ e.. LENGTII: ;,~Q? 

SAND PACK: TSP: '-IA,' . 5 l, I TYPE: if: 0 o . .tr 0 LENGTII: 6. A/' 
:, -

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS-TOPOF BENTONITE SEAL 
TR-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TOP OF SCREEN 
TG-TOP OEGROUT BSC-BOTTOM OF SCREEN 
BO-BOTTOM OFDRILLHOLE POW - POINT OF WELL 
BOV-BASE OF OVERBURDEN • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES Inc. \./ELL: ll7t.A,J I{ - I 2 

OVERBURDEN MONITORING \./ELL 
COMPLETION REPORT~ INSTALLATION DETAIL 

DATE INS TALLED: 
ROAD\./A Y BO X 

STRATA TPC 
... PIN 

DE SCR IPTION 
<FROM BOR[NG LOG > DEPTH .., .., .., .., TR 

DEPTH 

2.G' 
G-S 
~.l, A/' 

TG ----1& $ 

TB S .(R 
I 

TSP l{,b 
i 

TSC ~ &' /¥ 

-- -
-- -
- - -
- - -
- - -

- - - SC /(),~ I 

PO\./ If I 

.. BO V .. . . .. .. .. .. 
BEDROCK . . .. .. .. .. . . . . . . . . 

BD . . 
•-1nT T n 

ELEV. 

c- 1~ ,I\ I ~ 



Parsons ES Inc. WELL NUMBER: /4ft1/ / - I ~ 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

CLIENT/PROJECT: Se,:i.: (.Q .,.4r .. ,7 ~t:Pt PROJECT NO: 7 j i/._ {":,9 - r210~) 1 
LOCATION: C" I I INSPECTOR: )c,:l,,;:-£ 

CHECKED BY: 

DRILLING CONlRACTOR: _fah.1,·A/1 POW DEPTII: to, J?,. 
DRILLER: ~, 'f:re,-,cl-s_· INSTALLATION STARTED: l;?-/2:'P/?£ 

DRILLING COMPLETED: ;~/;Jo/9J' INSTALLATION COMPLETED: d&c'/2Y 
BORING DEPTII: 0., 1./ SURFACE COMPLETION DATE: 'u ·ilCJ~ 

DRILLING METIIOD(S): 4 Y,,,·" t!sA COMPLETION CONlRACTOR/CREW: ?/ax.;;.. /,1f,.,,.,,,,/r 
BORING DIAMETER(S): ,f' ' BEDROCK CONFIRMED: y · 

ASSOCIATED SWMU/AOC: Serl i> 
COOR DINA TE SYSTEM: NORTIIING: EASTING: 

DATIJM: NGVD 1929 

ELEVATIONS: PIN: TOC: TPC: 

PROTECTIVE CASING: 
t.t' ~ TYPE: S±ceL DIAMETER: LENGTII: 5"" 

RISER: 
-rf. -·3/ lR: TYPE: PVC DIAMETER: ;;2 // LENGTII: GJ -2 I 

SCREEN: SLOT 
/ :? ,I . II / 

TSC. 3, '.7 TYPE. ft, C DIAMETER. d --- LENGTII. ;} ----- sizE. lo 

POINT OF WELL:(SILT SUMP) 
P,/c C 1// 6, 7 

I 

TYPE: BSC: .__, I POW: 

SURFACE SEAL: TYPE: C, r ~ '-it DIAMETER: o?' TIIICKNESS: 
, I' 

/ 

GROUT: TG: G:_.S TYPE: 5'o .. ,/ y 0rc, ✓~/ LENGTII: l' 

SEAL: TBS: I' TYPE: f;?;dr, >11-d.-c:. LENGTII: /,,f;',,, 

SAND PACK: TSP: c:J,,;· ,., 3.a' TYPE: 1¢:. o._ {}. !lo. LENGTII: ~.:2,' , , 

COMMENTS: 

LEGEND (DEPTH TO): 
TPC-TOP OF PROTECTIVE CASING: TBS-TO POF BENTONITE SEAL 
lR-TOP OF RISER TSP-TOP OF SANDPACK 
PIN-SURVEYED GROUND SURFACE TSC-TOP OF SCREEN 
TG-TOP OEGROUT BSC- BOTTOM OF SCREEN 
ED-BOTTOM OFDRILLHOLE POW- POINT OF WELL 
'10V BASE OF OVERBURDEN - • ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 



Parsons ES _Inc. 

DATE INSTALLED: 

OVERBURDEN MONITORING \./ELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROAD\./ A Y BO X DEPTH ELEV. 

STRATA ........--_.....,..,, _____ TPC -----1-;J,.7-' 

-------- PIN f;,5 DESCRIPTION 
· Cl'ROM BORING LOG> DEPTH _., "" "" "" --+--------.-1--TR 

TG ----I cs 

1--------- TB S __ ----1 f 
TSP /Je,: I ~.w----- ~· ✓ 

.._ ____ T SC -----1-3, 9' 

SC c9' .;;,, ' 

PO\./ {,'. gr 
BOV 

BEDROCK 

BD 
0. ?5 I 

,.. !\!nT Tn q - 6 1 ~ 



Appendix D 

Slug Test Data and Hydraulic Conductivity Results 





Client. Seneca Army Depot Activity 

Project: SEA D-4 Rl/FS 

Project No. 734539-0100 I 

Well No.: MW4-6 
5 I\ II NUTES 

Test Date: May 9, 1999 

Formation Tested: Till 1000 ,----------- -----------------~ 

Rising (R) or Fall ing (F) Head Test: 

Hydraulic conductivi ty 

Casing stickup 

Static water level (from top of casing) 

Depth to bottom of screen (from ground level) 

Boring diameter 

Casing diameter 

Screen diameter 

Screen length 
Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

6 H at time zero (Y 0) 

6 H at time t (Y,) 

Time 

R 

Bouwer-Rice Parameters 

feet cm 

1.74 53.04 SW 

7.66 233.48 H 

4.5 137.16 Ts 

0.083 2.54 Rw 

0.083 2.54 Re 

0.167 5.08 DS 

4.90 149.35 L 

8.16 248.72 D 

1.8 54.86 Y o 

0.01 0.30 Y, 

210.00 I (seconds) 

1.00 M 

0.30 n 

· l.84E-03 cm/sec 

3.61 E-03 ft /min 

5.20 ft/day I ;-
OJ 1 00 
OJ ... 

2.30 feet ~ 
;-

4.04 feet z 
OJ 

9.40 feet 
::; 
OJ 
u 

8.00 inches < 
..J 

2.00 inches 
.. 
"' 

2.00 inches 
i5 0 10 

4.90 feet 

9.90 feet 

1.00 

0.30 

1.80 feet 0 01 

0.0 1 feet 

3
_
50 

minutes 

cm 

58 .80 U Rw 

0.94 HID 

3.20 A 

0.48 B 

2.80 C 
1. 79 Ln[(D-H)/Rw)' 

1. 79 Ln[(D-H)/Rw] 

3.20 equation (8) 

3.44 equation (9) 

3.44 Ln(Re!Rw) 

1.8E-03 equation (5 ) 

L_ 
Bouwer. Herm an 1989 "The Bouwcr and Rice Slug Test - An Upda1e" Ground Water vo l 27 , no 3, t-. lay-June 1989 

D 

05 

;-
OJ 
OJ ... 
~ 
;-
z 
OJ 
::; 
OJ 
u 
< 
..J .. 
"' i5 

~ Bouwer. 1-1 and R C. Rice 1976 A Slug Tes t for Determining Hydraulic Conduc11 vi1y of Unconfined Aquifers With Completely 

or Partially Penetrating Wells" Water Rcsoun:cs Research vo l 12, no 3, Junc 1976 

1 5 

1000 

1 00 

0 10 

0 0 1 

0 

--CURVE FlT 

D LOGGER 

JI. MANUAL DAT,\ 

D D D D D 

D D D D □ □ □ 

2 5 3.5 

TIME IN M INUTES 

FULL DATA SET 

--CURVEF lT 

D LOGGER 

JI. MANUAL DAT A 

TIME IN M INUTES 

4 5 

D 

10 12 

Mw6slug . xls, 5/26/99 



) 



logger data 

FILE: GT20.DAT 

SEl 000C 

Environme n ta Logge r 

29- May 16:28 

Unit# 0 Test 0 

Setups : INPUT 1 

- - ------ -------- -
Type Level (F) 

Mode TOC 

I .D. 30019 

Referenc 7.53 

Linearit -0 . 05 

Scale fac t or 49.87 

Offset 0 

De l ay mS EC 50 

Step 0 29-May 1 0:31:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES) (FEET) (MINUTES) (FEET) (H/Ho) 

0 0 0 0 #N/A #NIA #NIA 
0.0083 0 0.0083 0 0 . 0083 #NIA #NIA 
0.0166 0 0.0166 0 0.0166 #NIA #NIA 

0.025 0 0.025 0 0.025 #NIA #NIA 

0.0333 0 0.0333 0 0.0333 #NIA #NIA 
0.0416 0 0.0416 0 0 . 0416 #NIA #NIA 

0.05 0 0.05 0 0.05 #NIA #NIA 
0.0583 0 0.0583 0 0.0583 #NIA #NIA 

0.0666 0.999 0.0666 0.999 0.0666 0.999 #NIA 

0.075 0 . 664 0.075 0.664 0.075 0.664 #NIA 

0.0833 1.445 0.0833 1.445 0 . 0833 1.445 #NIA 
0.09 1 6 1. 5 1 5 0 . 09 1 6 1.515 0. 0916 1.515 #NIA 

0.1 1.649 0.1 1.649 0.1 1.649 #NIA 

0.1083 1 . 564 0.1083 1.564 0.1083 1.564 #NIA 

0.1166 1.534 0. 1166 1.534 0.1166 1.534 #NIA 
0.125 1.507 0 . 125 1.507 0.125 1.507 #NIA 

0. 1333 1.48 0.1333 1.48 0.1333 1.48 #NIA 
0.14 16 1.456 0.1416 1.456 0.1416 1.456 #NIA 

0.15 1.434 0.15 1.434 0.15 1.434 #NIA 

0.1583 1.412 0.1583 1.41 2 0.1583 1.412 #NIA 
0 . 1666 1.39 0.1666 1.39 0.1666 1.39 #NIA 

Mw6slug . xls, 5 / 26 / 99 



logger da t a 

0 .1 7 5 1.371 0. 17 5 1.371 0. 1 7 5 1.371 #NIA 
0 .18 33 1 . 352 0 .1 833 " 1.352 0 . 1833 1.352 #NIA 
0 . 19 1 6 1. 333 0. 1 9 1 6 1.333 0. 1 9 1 6 1.333 #NIA 

0 . 2 1.317 0 . 2 1.317 0 . 2 1.317 #NIA 
0 . 2 083 1 . 30 1 0.2083 1.301 0.2083 1.301 #NIA 
0. 2 1 66 1.28 1 0.2 1 66 1.281 0.2 1 66 1.281 #NIA 

0 . 2 25 1 . 265 0 . 22 5 1.265 0 . 22 5 1.265 #NIA 
0.2 333 1 .2 49 0 . 2333 1.249 0.233 3 1.249 #NIA 
0 . 24 1 6 1.233 0 . 2 41 6 1.233 0.2 41 6 1.233 #NIA 

0 . 2 5 1.2 1 9 0.2 5 1.219 0 . 2 5 1.219 #NIA 
0 . 2583 1 . 203 0 . 2 5 83 1.203 0 . 2 5 83 1.203 #NIA 
0 . 2666 1 . 186 0 . 2666 1.186 0 . 2666 1.186 #NIA 

0.27 5 1 . 173 0 . 275 1.173 · 0.275 1.173 #NIA 
0.2833 1. 1 59 0 . 2833 1.159 0 . 2833 1.159 #NIA 
0.29 1 6 1 . 1 43 0.29 1 6 1.143 0.29 1 6 1.143 #NIA 

0.3 1 . 129 0.3 1.129 0 . 3 1.129 #NIA 
0 . 3083 1 . 116 0.3083 1.11 6 0.3083 1.116 #NIA 
0 . 3166 1 . 1 02 0 . 3 1 66 1.102 0 . 3 1 66 1.102 #NIA 

0 . 325 1.088 0 . 325 1.088 0 . 325 1.088 #NIA 
0.3333 1 . 075 0 . 3333 1.075 0 . 3333 1.075 #NIA 

0.35 1 . 048 0 . 35 1.048 0.3 5 1.048 #NIA 
0. 3666 1 . 02 0 . 3666 1.02 0.3666 1.02 #NIA 
0 . 3833 0 . 996 0.3833 0.996 0 . 3833 0.996 #NIA 

0 . 4 0.971 0.4 0.971 0.4 0.971 #NIA 
0 .4166 0 . 95 0.4 1 66 0.95 0 . 4 1 66 0.95 #NIA 
0.4333 0 .925 0 . 4333 0.925 0.4333 0.925 #NIA 

0 . 45 0.903 0 . 4 5 0.903 0 . 4 5 0.903 #NIA 
0.4666 0.882 0 . 4666 0.882 0.4666 0.882 #NIA 
0.4833 0 . 86 0.4833 0.86 0 . 4833 0.86 #NIA 

0.5 0.838 0. 5 0.838 0. 5 0.838 #NIA 
0.5166 0.8 1 9 0.5 1 66 0.819 0 . 5 166 0.819 #NIA 
0. 5333 0 . 8 0.5333 0.8 0 . 5333 0.8 #NIA 

0. 55 0.78 1 0 . 55 0.781 0.5 5 0.781 #NIA 
0 . 5666 0.762 0 . 5666 0.762 0. 5 666 0.762 #NIA 
0. 5833 0.746 0. 5 833 0.746 0. 5 833 0.746 #NIA 

0 . 6 0 . 727 0 . 6 0.727 0 . 6 0.727 #NIA 
0 . 6166 0 . 7 1 0.6 1 66 0.71 0.6166 0.71 #NIA 
0.6 333 0.691 0.6333 0.691 0.633 3 0.691 #NIA 

0 . 6 5 0.678 0 . 6 5 0.678 0 . 65 0.678 #NIA 
0 . 6666 0 . 66 1 0.66 6 6 0.661 0.6666 0.661 #NIA 

0.6833 0.64 5 0.6833 0.645 0 . 6833 0.645 #NIA 
0 . 7 0.629 0 .7 0.629 0.7 0.629 #NIA 

0 . 7166 0.6 15 0. 7166 0.615 0 . 7 1 66 0.615 #NIA 
0 .7333 0 . 601 0 . 7333 0.601 0.7333 0.601 #NIA 

0.75 0.588 0.75 0.588 0 . 7 5 0.588 #NIA 
0.7666 0 . 574 0 . 7666 0.574 0 . 7666 0.574 #NIA 
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0.7833 0.558 0.7833 0.558 0.7833 0.558 #N/A 

0.8 0.547 0 . 8 0.547 0.8 0.547 #N/A 

0.8166 0.533 0.8166 0.533 0 . 8166 0.533 #N/A 

0.8333 0.52 0.8333 0.52 0.8333 0.52 #N/A 

0.85 0.509 0.8 5 0.509 0.85 0.509 #N/A 

0.8666 0.498 0.8666 0.498 0.8666 0.498 #NIA 

0.8833 0.484 0.8833 0.484 0.8833 0.484 #N/A 
0.9 0.473 0.9 0.473 0.9 0.473 #N/A 

0.9166 0.465 0.9166 0.465 0.9166 0.465 #N/A 

0.9333 0.454 0.9333 0.454 0.9333 0.454 #N/A 
0.95 0.444 0 . 95 0.444 0.95 0.444 #N/A 

0. 9666 0.433 0.9666 0.433 0. 9666 0.433 #N/A 

0.9833 0.424 0 . 9833 0.424 0.9833 0.424 #N/A 

1 0.414 1 0.414 1 0.414 #N/A 

1 . 2 0.316 1.2 0.316 1.2 0.316 #N/A 

1.4 0.248 1.4 0.248 1.4 0.248 #N/A 

1.6 0.196 1.6 0.196 1.6 0.196 #N/A 

1.8 0.158 1 . 8 0.158 1 . 8 0.158 #N/A 

2 0 . 131 2 0.131 2 0.131 #N/A 

2.2 0.111 2.2 0 111 2.2 0.111 #N/A 

2.4 0 . 09 5 2.4 0.095 2.4 0.095 #N/A 

2.6 0.082 2.6 0.082 2.6 0.082 #NIA 

2 . 8 0.073 2.8 0.073 2.8 0.073 · #NIA 
. .3 0.065 3 0.065 3 0.065 #N/A 

3.2 0.06 3.2 0.06 3.2 0.06 #N/A 

3.4 0.057 3.4 0.057 3.4 0.057 #N/A 

3.6 0.049 3.6 0.049 3.6 0.049 #N/A 

3.8 0.046 3.8 0.046 3.8 0.046 #N/A 

4 0.043 4 0.043 4 0.043 #N/A 

4.2 0.041 4 . 2 0.041 4.2 0.041 #N/A 

4.4 0.038 4 . 4 0.038 4.4 0.038 #N/A 

4.6 0.035 4.6 0.035 4.6 0.035 #N/A 

4.8 0.035 4 . 8 0.035 4.8 0.035 #N/A 

5 0.035 5 0.035 5 0.035 #N/A 

5.2 0.035 5.2 0.035 5 . 2 0.035 #N/A 

5.4 0.033 5.4 0.033 5.4 0.033 #N/A 

5.6 0 . 03 5.6 0.03 5 . 6 0.03 #N/A 

5.8 0.03 5.8 0.03 5.8 0.03 #N/A 

6 0.03 6 0.03 6 0.03 #N/A 

6.2 0.027 6 .2 0.027 6.2 0.027 #N/A 

6.4 0.027 6.4 0.027 6.4 0.027 #N/A 

6 . 6 0.027 6.6 0.027 6.6 0.027 #N/A 

6 . 8 0 . 027 6 .8 0.027 6.8 0.027 #N/A 

7 0.027 7 0.027 7 0.027 #N/A 

7 . 2 0.024 7.2 0.024 7.2 0.024 #N/A 

7.4 0.024 7.4 0.024 7.4 0.024 #N/A 

Mw6slug.xls, 5 / 26/99 



. logger data 

7. 6 0 . 024 7.6 0.024 7 . 6 0.024 #N/A 
7. 8 0.024 7 . 8 0.024 7 . 8 0.024 #N/A 

8 0.024 8 0.024 8 0.024 #N/A 
8 . 2 0.022 8 . 2 0.022 8.2 0.022 #N/A 
8.4 0.022 8.4 0.022 8.4 0.022 #N/A 
8 .6 0 . 022 8 . 6 0.022 8.6 0.022 #N/A 
8 . 8 0.022 8.8 0.022 8 . 8 0.022 #N/A 

9 0 . 022 9 0.022 9 0.022 #N/A 
9.2 0 . 022 9.2 0.022 9.2 0.022 #N/A 
9.4 0.022 9. 4 0.022 9.4 0.022 #N/A 
9 . 6 0.022 9.6 0.022 9 . 6 0.022 #N/A 
9 . 8 0.022 9 . 8 0.022 9 . 8 0.022 #N/A 
l0 0.022 l O 0.022 l 0 0.022 #N/A 
ll 0.022 l l 0.022 l l 0.022 #N/A 
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JTIME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 
LOGGER SIGN ADJUSTMENT: 

0 

1 

LOGGER AND MANUAL DATA 

10 

I-
w 
w 
LL 

~ 
Cl 
< w 
J: 

~ 
w 
(!) 0.1 
z 
< 
J: 
(.) 

0.01 

0 2 4 6 8 10 

ELAPSED TIME IN MINUTES 

□ 

12 

□ LOGGER 

.._ MANUAL 
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Client: Seneca Army Depot Activity 

Project: SEAD-4 RI/FS 

Project No. 734539-01001 

Well No.: MW4-7 
5 MINUTES 

Test Date: May 9, 1999 

Formation Tested: Till 10.00 ~---------------------------~ 

Rising (R) or Falling (F) Head Test: 

Hydraulic conductivity 

Casing stickup 

Static water level (from top of casing) 

Depth to bottom of screen (from ground level) 

Boring diameter 

Casing diameter 

Screen diameter 

Screen length 

Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

L\.H at time zero (Y 0) 

L\.H at time t (Y1) 

Time 

R 

Bouwer-Rice Parameters 

feet cm 

2.95 89.92 SW 

2.25 68.58 H 

3.2 97.54 Ts 

0.083 2.54 Rw 

0.195 5.96 Re 

0.167 5.08 DS 

2.00 60.96 L 

3.45 105.16 D 

0.614 18.71 Yo 

0.01 0.30 Y1 

129.60 t(seconds) 

1.00 M 

0.30 n 

2.00E-02 cm/sec 

3.94E-02 ft/min 

56.74 ft/day I f-

"' I 00 

"' ... 
~ 

2.10 feet f-
z 

5.05 feet "' ;;; 
5.20 feet "' u 
8.00 inches < 

.J 
'-

2.00 inches "' Q o 10 ID 

2.00 inches 

2.00 feet 

6.40 feet 

1.00 

0.30 

0.61 feet 0 01 

0.01 feet 

2_ 16 minutes 

cm I 
24.00 URw 

0.65 HID 

2.25 A 

0.31 B 

UC C 
2.67 Ln[(D-H)/Rw]" 

2.67 Ln[(D-H)/Rw] 

2.16 equation (8) 

2.4 7 equation (9) 

2. 16 Ln(Re/Rw) 

2.0E-02 equation (5) 

~ 
Bouwer, Herman 1989 "The Bouwcr and Rice Slug Test - An Update". Ground Water vol. 27, no 3, May-June 1989 

Bouwer, H and R.C. Rice 1976 A Slug Test for Determining Hydraulic Cond ucti vity of Unconfined Aquifers With Completely 

or Pamally Penetrating Wells" Water Resources Research vol 12, no 3, June 1976 

0.5 

f-

"' 
I~: [ 

"' ... 
~ 
f-z 
"' ;;; 
"' 0 10 u I < 
.J 
'-
"' Q 

0 

--CURVE FIT 

0 LOGGER 

A MANUAL DATA 

O O O O □ 0 0 O □ O O O O O □ 0 

I 5 25 3.5 4.5 

TIME IN MIN UTES 

FULL DAT A SET 

CURVE FIT 

0 LOGGER 

• MANUAL DATA 

'\.__.."'11111"vtllllllllt!IUIIIIIIOODIIPIIUIIOIIIIIIIIIIIIIIIPHII 0 0 0 0 0 

2 4 6 8 10 12 14 

TIME IN MINUTES 

16 
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logger data 

FILE: GT20.DAT 

SEl000C 

Environmenta Logger 

29-May 16 : 28 

Unit# 0 Test 0 

Setups : INPUT 1 

----- -- - ---------
Type Level (F) 

Mode . TOC 

I.D. 30019 

Referen c 7.53 

Linearit -0.05 

Scale factor 49.87 

Offset 0 

Delay mSEC 50 

Step 0 29-May 10 : 31:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES) (FEET) (MINUTES) (FEET) (H/H0 ) 

0 0 0 0 #N/A #N/A #N/A 
0.0083 0 0.0083 0 0.0083 #N/A #N/A 
0.0166 0 0.0166 0 0 . 0166 #N/A #N/A 

0 . 025 0 0.025 0 0.025 #N/A #N/A 
0.0333 0 0.0333 0 0 . 0333 #N/A #N/A 
0.0416 0 0.04 1 6 0 0 . 0416 #N/A #N/A 

0 .05 0 0.05 0 0.05 #N/A #N/A 
0 .0 583 0 0.0 5 83 0 0.0583 #N/A #N/A 
0.0666 0 0.0666 0 0.0666 #N/A #N/A 

0.075 -0 . 019 0.075 -0.019 0 . 075 #N/A #N/A 
0.0833 -0.029 0.0833 -0.029 0 . 0833 #N/A #N/A 
0.0916 0.104 0.091 6 0.104 0 . 0916 0.104 #N/A 

0.1 0 . 364 0.1 0.364 0.1 0.364 #N/A 
0.1083 0 . 489 0.1083 0.489 0.1083 0.489 #N/A 
0 . 1166 0 . 481 0. 1166 0.481 0.1166 0.481 #N/A 

0 . 125 0.473 0 . 125 0.473 0.125 0.473 #N/A 
0. 1333 0.462 0 . 1333 0.462 0.1333 0.462 #N/A 
0.1416 0.462 0.1416 0.462 0 . 1416 0.462 #N/A 

0 . 15 0.448 0 . 15 0.448 0.15 0.448 #N/A 
0 .1583 0 . 437 0.1583 0.437 0.1583 0.437 #N/A 
0 .16 66 0.432 0.1666 0.432 0.1666 0.432 #N/A 
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_ logg er d ata 

0. 175 0 . 424 0 .1 7 5 0.424 0 .175 0.424 #NIA 

0. 1833 0.4 1 6 0.1833 0.416 0.1833 0.416 #N/A 

0. 1 9 1 6 0 . 408 0 . 1 9 1 6 0.408 0.1916 0.408 #N/A 

0 . 2 0 . 402 0 . 2 0.402 0 . 2 0.402 #N/A 
0 . 2 083 0 . 397 0.2083 0.397 0 . 2083 0.397 #N/A 
0.2 1 66 0.391 0.2 1 66 0.391 0 . 2 1 66 0.391 #N/A 

0.225 0 . 3 8 3 0 . 22 5 0.383 0.22 5 0.383 #N/A 
0.2 333 0 . 378 0.2333 0.378 0 . 2333 0.378 #N/A 
0 .2 41 6 0 . 3 72 0.24 1 6 0.372 0 . 24 16 0.372 #N/A 

0 . 2 5 0.367 0.25 0.367 0. 2 5 0.367 #N/A 
0 .2583 0 . 36 1 0.2583 0.361 0 . 2583 0.361 #N/A 
0 . 2666 0.3 5 6 0 . 2666 0.356 0.2666 0.356 #N/A 

0.275 0 . 3 4 8 0.27 5 0.348 0.27 5 0.348 #N/A 
0 .2833 0 . 34 5 0 . 2833 0.345 0 . 2833 0.345 #N/A 
0 .2 9 1 6 0 . 34 0.29 1 6 0.34 0. 2916 0.34 #N/A 

0.3 0 . 334 0 . 3 0.334 0 . 3 0.334 #N/A 
0 .3083 0 . 329 0 . 3083 0.329 0 .3083 0.329 #N/A 
0 . 3 1 66 0 . 323 0 . 3 1 66 0.323 0.3 1 66 0.323 #N/A 

0 .3 25 0 . 3 1 8 0 . 32 5 0.318 0 . 32 5 0.318 #N/A 

0. 3 333 0.3 15 0.3333 0.315 0.3333 0.315 #N/A 

0 . 35 0 . 304 0.3 5 0.304 0 . 35 0. 304 #NIA 

0 .3 666 0 . 296 0 . 3666 0.296 0 . 3666 0.296 #N/A 

0.38 33 0 . 288 0.3833 0.288 0.3833 0.288 - #N/A 

0 . 4 0 . 28 0.4 0.28 0.4 0.28 #N/A 

0 . 4166 0.272 0.4166 0.272 0 . 4 1 66 0.272 #N/A 

0 .4333 0 . 264 0 . 4333 0.264 0.4333 0.264 #N/A 

0.45 0.2 5 6 0.4 5 0.256 0.4 5 0.256 #N/A 

0 . 4666 0 . 25 0 . 4666 0.25 0.4666 0.25 #N/A 

0 . 4833 0 . 242 0 . 4833 0.242 0 . 4833 0.242 #N/A 

0. 5 0 . 237 0 .5 0.237 0. 5 0.237 #N/A 

0.5 1 66 0.23 1 0.5166 0.231 0.51 66 0.231 #N/A 

0. 5333 0 . 226 0.5333 0.226 0.5333 0.226 #N/A 

0 . 55 0 . 218 0.55 0.218 0.55 0.218 #N/A 

0 . 5666 0.2 1 5 0 . 5666 0.215 0 . 5666 0.215 #N/A 

0. 5833 0.209 0 .5833 0.209 0 . 5 833 0.209 #N/A 

0.6 0.204 0.6 0.204 0 . 6 0.204 #N/A 

0 . 6 1 66 0. 1 99 0 . 6 1 6 6 0.199 0 . 6 1 66 0.199 #N/A 

0 . 6333 0 . 193 0.6333 0.193 0 . 6333 0.193 #N/A 

0 . 65 0. 1 9 0 . 65 0.19 0.6 5 0.19 #N/A 

0.6666 0 . 18 5 0 . 666 6 0.185 0 . 6666 0.185 #NIA 

0.6 833 0 . 1 8 0.6833 0.18 0.6833 0.18 #N/A 

0 .7 0.177 0 . 7 0.1 77 0 . 7 0.177 #NIA 

0 . 7166 0.17 4 0 . 7 1 6 6 0.174 0. 716 6 0.174 #N/A 

0. 7333 0.169 0.7333 0.169 0.7333 0.169 #N/A 

0 . 75 0 . 166 0 . 7 5 0.166 0 . 7 5 0.166 #N/A 

0. 7666 0 . 1 63 0.7 6 66 0.163 0.7666 0.163 #N/A 
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0.7833 0.158 0.7833 0.158 0.7833 0.158 #N/A 

0.8 0.155 0.8 0.155 0.8 0.155 #N/A 

0.8166 0.152 0 . 8 166 0.152 0.8166 0.152 #N/A 

0.8333 0. 15 0.8333 0.15 0.8333 0.15 #N/A 

0 .85 0.147 0.85 0.147 0 .8 5 0.147 #N/A 

0.8666 0.144 0 .86 66 0.144 0.8666 0.144 #N/A 

0 .8833 0.142 0.8833 0.142 0.8833 0.142 #N/A 
0.9 0 .139 0.9 0.139 0.9 0.139 #N/A 

0.9 166 0 .136 0.9166 0.136 0.9166 0.136 #N/A 
0.9333 0 .133 0.9333 0.133 0.9333 0.133 #N/A 

0.9 5 0 .13 1 0.95 0.131 0. 95 0.131 #N/A 

0. 9666 0 .13 1 0.9666 0.1 31 0 . 9666 0.131 #N/A 

0.9833 0 . 128 0 . 98 33 0.128 0.9833 0.128 #N/A 

1 0.125 1 0.125 1 0.125 #N/A 

1.2 0 . 106 1. 2 0.106 1.2 0.106 #N/A 

1.4 0 .09 3 1.4 0.093 1 .4 0.093 #N/A 

1.6 0 .08 5 1.6 0.085 1.6 0.085 #N/A 

1.8 0.079 1 .8 0.079 1 . 8 0.079 #N/A 

2 0.074 2 0.074 2 0.074 #N/A 

2.2 0.068 2.2 0.068 2 .2 0.068 #N/A 

2.4 0 . 066 2.4 0.066 2.4 0.066 #N/A 

2 . 6 0.063 2.6 0.063 2.6 0.063 #N/A 

2 . 8 0.063 2 .8 0.063 2.8 0.063 . #N/A 

3 0.063 3 0.063 3 0.063 #N/A 

3 . 2 0.06 3.2 0.06 3.2 0.06 #N/A 

3.4 0 . 057 3.4 0.057 3.4 0.057 #N/A 

3 . 6 0 . 057 3 . 6 0.057 3 . 6 0.057 #N/A 

3.8 0.057 3 . 8 0.057 3 . 8 0.057 #N/A 

4 0.057 4 0.057 4 0.057 #N/A 

4.2 0 .055 4 . 2 0.055 4 . 2 0.055 #N/A 

4.4 0 . 055 4.4 0.055 4.4 0.055 #N/A 

4 . 6 0.05 5 4 . 6 0.055 4 .6 0.055 #N/A 

4.8 0.0 5 2 4.8 0.052 4 . 8 0.052 #N/A 
.5 0.052 5 0.052 5 0.052 #N/A 

5.2 0.0 55 5.2 0.055 5.2 0.055 #NIA 

5.4 0.052 5 . 4 0.052 5.4 0.052 #N/A 

5.6 0.052 5.6 0.052 5.6 0.052 #NIA 

5.8 0.052 5.8 0.052 5.8 0.052 #N/A 

6 0.049 6 0.049 6 0.049 #N/A 

6 . 2 0.049 6 . 2 0.049 6.2 0.049 #N/A 

6.4 0.049 6.4 0.049 6.4 0.049 #N/A 

6 . 6 0.049 6 .6 0.049 6.6 0.049 #N/A 

6.8 0 . 049 6.8 0.049 6.8 0.049 #N/A 

7 0.049 7 0.049 7 0.049 #N/A 

7.2 0.049 7.2 0.049 7.2 0.049 #N/A 

7.4 0.049 7.4 0.049 7.4 0.049 #N/A 
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7.6 0 . 047 7.6 0.047 7. 6 0.047 #N/A 

7.8 0 . 049 7.8 · 0.049 7.8 0.049 #N/A 

8 0.047 8 0.047 8 0.047 #N/A 

8 . 2 0.047 8.2 0.047 8 . 2 0.047 #N/A 

8 . 4 0.047 8.4 0.047 8.4 0.047 #N/A 

8.6 0.047 8.6 0.047 8.6 0.047 #N/A 

8.8 0 . 047 8 . 8 0.047 8.8 0.047 #N/A 

9 0 .04 7 9 0.047 9 0.047 #N/A 

9.2 0.047 9.2 0.047 9 . 2 0.047 #N/A 

9.4 0.047 9 . 4 0.047 9.4 0.047 #N/A 

9.6 0.047 9.6 0.047 9 . 6 0.047 #N/A 

9.8 0.047 9.8 0.047 9 . 8 0.047 #N/A 

10 0.047 10 0.047 10 0.047 #N/A 

11 0.047 11 0.047 11 0.047 #N/A 

12 0.044 12 0.044 12 0.044 #N/A 

13 0 . 044 13 0.044 13 0.044 #N/A 

14 0.041 14 0.041 14 0.041 #N/A 

15 0.041 1 5 0.041 15 0.041 #N/A 
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ITIME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 
LOGGER SIGN ADJUSTMENT: 

0 

1 

l ogger data 

LOGGER AND MANUAL DATA 

10 

I-w 
w 
u.. 
~ 
□ < w 
::i:: 

~ 
w 
(!) 0.1 
z 
< 
::i:: 
u □ □ □ □ □ 

0.01 

0 2 4 6 8 10 12 14 

ELAPSED TIME IN MINUTES 

16 

□ LOGGER 

_. MANUAL 
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Client: Seneca Army Depot Activity 

Project SEAD-4 RI/FS 

Project No. 734539-01001 

Well No.: MW4-8 

Test Date: May 9, 1999 

Formation Tested: Till 

Rising (R) or Falling (F) Head Test: 

Hydraulic conductivity 

Casing stickup 

Static water level (from lop of casing) 

Depth to bottom of screen (from ground level) 
Boring diameter 

Casing diameter 

Screen diameter 

Screen length 

Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

R 

3.0SE-03 cm/sec 

6.01 E-03 ft/min 

8.66 ft/day 

--
2.30 feet 

4.90 feet 

9.50 feet 

8.00 inches 

2.00 inches 

2.00 inches 

4.90 feet 

10.00 feet 

1.00 

0.30 

3 MIN UTES 

10.00 

1.00 - --CURVE FIT 

f-
D D LOGGER 

"' ... MANUAL DATA "' ... 
~ D 
f- D 

D z 
D "' 0. 10 

D :. D 
D "' u 

< 
-' .. 
"' Q 

0 01 

6 H at time zero (Y0) 1.90 feet 000 ,__ ___________________________ -""'-

6 H at time t (Y,) 0.00 feet 

Time 
3

_
00 

minutes 

Bouwer-Rice Parameters 

feet cm cm 

2.6 79.25 SW 

6.9 210.31 H 58.80 U Rw 

4.6 140.21 Ts 0.93 HID 

0.083 2.54 Rw 3.20 A 

0.083 2.54 Re 0.48 B 

0.167 5.08 DS 2.80 C 

4.90 149.35 L 1 . 79 Ln[(D•H)!Rw]' 

7.4 225.55 D 1 . 79 Ln[(D·H)!Rw] 

1.9 57.91 Yo 3.14 equation (8) 

0.001 0.03 Y, 3.37 equation (9) 

~ 

180.00 I (seconds) 3.37 Ln(Re/Rw) 

1.00 M 3. 1 E-03 equation (5) 

0.30 n 

Bouwcr, Herman 1989 "The Bouwcr and Ri ce Slug Tes t - An Update" Ground Water vol 27, no J, ~ta y-Junc 1989. 

Bouwcr, 1-1 and R C Ri ce 1976 A Slug Test fo r Determining Hydrauli c Condu1.:1ivi1y o f Unconfined Aq uifers With Completely 

o r Panaall y Penetrating Well s" Waler Resources Research vol 12. no 3. Ju ne 1976 

0 S 

f-

"' IOOO "' ... 
~ 
f- I 00 
z 
"' :. 
"' 01 0 u 
< 
-' .. 
"' Q 

1 5 

TIME IN MIN UTES 

FULL DATA SET 

10 

CURVE FIT 

0 LOGGER 

2 5 

A MANUAL DATA 

15 20 

TIME IN MINUTES 

25 30 
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logger data 

FILE: GT20.DAT 

SEl000C 

Environmenta Logger 

29-May 16:28 

Unit# 0 Test 0 

Setups: INPUT 1 

- - ------ ---------
Type Level (F) 

Mode TOC 

I . D. 300 1 9 

Referenc 7.53 

Linearit -0.05 

Scale factor 49.87 

Offset 0 

Delay mSEC 50 

Step 0 29-May 10 :3 1:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES) (FEET) (MINUTES) (FEET) (H/H0 ) 

0 0 0 0 #N/ A #NIA #NIA 

0.0083 0 0.0083 0 0.0083 #NIA #NIA 

0.0166 0 0 .0166 0 0.0166 #NIA #NIA 

0.02 5 0 0.025 0 0 . 025 #NIA #NIA 

0.0333 0 0.03 3 3 0 0.0333 #NIA #NIA 

0 . 0416 0 0.0416 0 0.0416 #NIA #NIA 

0.05 -0.003 0.05 -0.003 0.05 #NIA #NIA 

0. 0 58-3 0 0.0583 0 0.0583 #NIA #NIA 

0 .0666 -0.009 0.0666 -0.009 0 . 0666 #NIA #NIA 

0.075 1.15 0.075 1.15 0.075 1.15 #NIA 

0 .0833 0.625 0.0833 0.625 0.0833 0.625 #NIA 

0 . 0916 1.15 0.0916 1.15 0.0916 1.15 #NIA 

0 .1 1. 4 0.1 1.4 0 . 1 1.4 #NIA 

0.1083 1.455 0.1083 1.455 0.1083 1.455 #NIA 

0.1166 1 . 436 0.1166 1.436 0.1166 1.436 #NIA 

0.125 1.409 0.125 1.409 0.125 1.409 #NIA 

0.1333 1.368 0.1333 1.368 0.1333 1.368 #NIA 

0.1416 1.33 5 0.1416 1.335 0.1416 1.335 #NIA 

0.15 1.3 0. 15 1.3 0.15 1.3 #NIA 

0.1583 1 . 267 0 .1583 1.267 0.1583 1.267 #NIA 

0 .1666 1.237 0.1666 1.237 0.1666 1.237 #NIA 
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0.175 1 . 207 0. 1 75 1.207 0.175 1.207 #N/A 

0.1833 1 . 183 0.1833 1.183 0 . 1833 1.183 #N/A 

0.1916 1 .1 5 8 0.19 1 6 1.158 0. 1 9 1 6 1.158 #NIA 

0.2 1.134 0 . 2 1.134 0.2 1.134 #N/A 

0.2083 1 .11 5 0.2083 1.115 0.2083 1.115 #N/A 
0.2 1 66 1.093 0 . 2 1 66 1.093 0.2 1 66 1.093 #N/A 

0.225 1 .07 4 0.225 1.074 0.22 5 1.074 #N/A 
0.2333 1.05 5 0.2333 1.055 0 . 2333 1.055 #N/A 
0.2416 1 .036 0 . 24 1 6 1.036 0 . 24 1 6 1.036 #N/A 

0.25 1 .017 0 . 25 1.017 0.2 5 1.017 #N/A 

0.2583 1.001 0.2 5 83 1.001 0.2 5 83 1.001 #N/A 

0 . 2666 0 . 982 0.2666 0.982 0.2666 0.982 #N/A 

0.275 0.96 5 0.27 5 0.965 0.27 5 0.965 #N/A 

0.2833 0.952 0.2833 0.952 0.2833 0.952 #N/A 
0 . 2916 0.938 0.2916 0.938 0 . 29 1 6 0.938 #N/A 

0.3 0 . 92 5 0 . 3 0.925 0 . 3 0.925 #N/A 

0 . 3083 0.908 0.3083 0.908 0.3083 0.908 #N/A 

0.3166 0 . 897 0.3 1 66 0.897 0.3 1 66 0.897 #N/A 

0.325 0.884 0.325 0.884 0.32 5 0.884 #N/A 

0.3333 0.867 0.3333 0.867 0.3333 0.867 #N/A 

0.35 0.843 0 . 35 0.843 0 . 3 5 0.843 #N/A 

0.3666 0.82 1 0.3666 0.821 0 . 3666 0.821 #N/A 

0.3833 0.797 0.3833 0.797 0.3833 0.797 #NIA 

0 . 4 0 . 77 5 0.4 0.775 0 . 4 0775 #N/A 

0 . 4166 0.753 0.4 1 66 0.753 0 .41 66 0.753 #N/A 

0.4333 0.737 0.4333 0.737 0.4333 0.737 #N/A 

0 . 45 0.72 1 0. 4 5 0.721 0.4 5 0.721 #N/A 

0 . 4666 0.702 0.4666 0.702 0.4666 0.702 #N/A 

0 . 4833 0.688 0.4833 0.688 0 . 4833 0.688 #N/A 

0.5 0.672 0 . 5 0.672 0 .5 0.672 #N/A 

0 . 5 1 66 0.658 0.5 1 66 0.658 0 . 51 66 0.658 #N/A 

0.5333 0.642 0.5333 0.642 0.5333 0.642 #N/A 

0.55 0 . 628 0 .55 0.628 0. 55 0.628 #N/A 

0 . 5666 0 . 6 14 0. 5 666 0.614 0. 5666 0.614 #N/A 

0.5833 0 . 60 1 0. 5 833 0.601 0. 5833 0.601 #N/A 

0.6 0 .5 9 0.6 0.59 0.6 0.59 #N/A 

0.6 1 66 0 . 5 7 6 0.6 1 6 6 0.576 0 . 6 1 6 6 0.576 #N/A 

0.6333 0.566 0.6 3 33 0.566 0 . 6333 0.566 #N/A 

0.65 0.5 55 0.6 5 0.555 0 . 6 5 0.555 #N/A 

0.6666 0.5 41 0.666 6 0.541 0.666 6 0.541 #N/A 

0 . 6833 0.533 0 . 683 3 0.533 0.6833 0.533 #N/A 

0 . 7 0.519 0.7 0.519 0.7 0.519 #N/A 

0.7 1 66 0 .511 0. 71 6 6 0.511 0.7 1 66 0.511 #N/A 

0 . 7333 0. 5 0.7333 0.5 0.7333 0.5 #NIA 
0.75 0.489 0 . 7 5 0.489 0.75 0.489 #N/A 

0.7666 0 .481 0.7 666 0.481 0.7 666 0.481 #N/A 
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0.7833 0.473 0.7833 0.473 0.7833 0.473 #NIA 

0.8 0.462 0.8 0.462 0.8 0.462 #NIA 

0.8166 0 . 454 0 . 8166 0.454 0.8166 0.454 #NIA 

0.8333 0.443 0.8333 0.443 0.8333 0.443 #NIA 

0 .85 0.435 0.85 0.435 0.85 0.435 #NIA 

0.8666 0.427 0.8666 0.427 0.8666 0.427 #NIA 
0 . 8833 0.419 0 . 8833 0.419 0.8833 0.419 #NIA 

0.9 0 .41 0.9 0.41 0.9 0.41 #NIA 

0.9166 0.402 0.9166 0.402 0.9166 0.402 #NIA 

0.933 3 0.397 0.9333 0.397 0.9333 0.397 #NIA 

0.9 5 0 . 389 0.95 0.389 0.95 0.389 #NIA 

0. 9666 0.381 0. 9666 0.381 0. 9666 0.381 #NIA 

0 . 9833 0.372 0 . 9833 0.372 0.9833 0.372 #NIA 

1 0.364 1 0.364 1 0.364 #NIA 

1.2 0 . 293 1.2 0.293 1.2 0.293 #NIA 

1.4 0.236 1.4 0.236 1 . 4 0.236 #NIA 

1.6 0.193 1.6 0.193 1.6 0.193 #NIA 

1.8 0 .1 55 1.8 0.155 1.8 0.155 #NIA 

2 0 . 127 2 0.1 27 2 0.1 27 #NIA 

2.2 0.106 2 . 2 0.106 2.2 0.106 #NIA 
2.4 0.089 2.4 0.089 2.4 0.089 #NIA 

2.6 0.073 2 . 6 0.073 2.6 0.073 #NIA 

2 .8 0.062 2.8 0.062 2.8 0.062 #NIA 

3 0.051 3 0.051 3 0.051 #NIA 
3.2 0.043 3.2 0.043 3.2 0.043 #NIA 

3.4 0.038 3.4 0.038 3.4 0.038 #NIA 

3.6 0.032 3.6 0.032 3.6 0.032 #NIA 

3 . 8 0.027 3 . 8 0.027 3 . 8 0.027 #NIA 

4 0.021 4 0.021 4 0.021 #NIA 

4 . 2 0.019 4.2 0.019 4.2 0.019 #NIA 

4.4 0.013 4.4 0.013 4.4 0.013 #NIA 
4.6 0. 013 4.6 0.013 4.6 0.013 #NIA 

4.8 0.01 4.8 0.01 4.8 0.01 #NIA 

5 0.008 5 0.008 5 0.008 #NIA 

5.2 0.005 5.2 0.005 5.2 0.005 #NIA 

5.4 0.002 5 .4 0.002 5 . 4 0.002 #NIA 

5.6 0 . 002 5.6 0.002 5 . 6 0.002 #NIA 

5.8 0 5 . 8 0 5.8 #NIA #NIA 

6 0 6 0 6 #NIA #NIA 

6.2 0 6.2 0 6.2 #NIA #NIA 

6. 4 0 6 .4 0 6 . 4 #NIA #NIA 

6.6 0 6.6 0 6 .6 #NIA #NIA 

6 .8 0 6.8 0 6.8 #NIA #NIA 

7 -0.003 7 -0.003 7 #NIA #NIA 

7.2 -0.003 7.2 -0.003 7.2 #NIA #NIA 

7 .4 -0 .003 7 . 4 -0. 003 7.4 #NIA #NIA 
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7.6 - 0.003 7.6 -0.003 7.6 #NIA #NIA 

7.8 - 0.006 7 . 8· -0.006 7.8 #NIA #NIA 

8 -0 . 006 8 -0.006 8 #NIA #NIA 

8.2 -0.006 8.2 -0 .006 8.2 #NIA #NIA 

8 . 4 -0.006 8 . 4 -0.006 8.4 #NIA #NIA 

8 . 6 - 0.009 8.6 -0 .009 8.6 #NIA #NIA 

8.8 - 0.009 8.8 -0 .009 8.8 #NIA #NIA 

9 -0.009 9 -0.009 9 #NIA #NIA 

9.2 -0.009 9.2 -0 .009 9.2 #NIA #NIA 

9.4 -0.009 9.4 -0.009 9.4 #NIA #NIA 

9.6 -0 . 011 9.6 -0.011 9.6 #NIA #NIA 

9.8 -0.009 9.8 -0.009 9.8 #NIA #NIA 

10 -0.011 10 -0.011 10 #NIA #NIA 

11 -0.011 11 -0. 01 1 11 #NIA #NIA 

12 -0.014 12 -0 .014 12 #NIA #NIA 

13 -0.011 13 -0.011 13 #NIA #NIA 

14 -0.0 1 4 14 -0 .014 14 #NIA #NIA 

15 -0.014 15 -0 .014 15 #NIA #NIA 

16 -0.014 16 -0.014 16 #NIA #NIA 

17 -0.014 17 -0.014 17 #NIA #NIA 

18 -0.017 18 -0 .017 18 #NIA #NIA 

1 9 - 0.017 19 -0.01 7 19 #NIA #NIA 

20 -0 . 017 20 -0 .01 7 20 #NIA #NIA 

21 -0.017 21 -0.017 21 #NIA #NIA 

22 -0 .017 22 -0.017 22 #NIA #NIA 

23 -0.017 23 -0.01 7 23 #NIA #NIA 

24 -0 . 0 1 7 24 -0.01 7 24 #NIA #NIA 

25 -0 . 017 25 -0.01 7 25 #NIA #NIA 

26 -0.019 26 -0.019 26 #NIA #NIA 

27 -0.019 27 -0.019 27 #NIA #NIA 

28 -0.019 28 -0 .019 28 #NIA #NIA 

29 -0.017 29 -0 .017 29 #NIA #NIA 

30 -0 . 019 30 -0 .019 30 #NIA #NIA 
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!TIME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 
LOGGER SIGN ADJUSTMENT: 

0 
1 

logger data 

LOGGER AND MANUAL DATA 
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Cl ient Seneca Army Depot Activity 

Project SEAD-4 RI/FS 

Project No. 734539-01001 

Well No.: MW4-9 

Test Date: May 9, 1999 

Formation Tested: Till 

Rising (R) or Falling (F) Head Test: 

Hydraul ic conductivity 

Casing stickup 

Static water level (from top of casing) 

Depth to bottom of screen (from ground level) 

Boring diameter 

Casing diameter 

Screen diameter 

Screen length 

Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

6H at time zero (Y 0) 

6H at time t (Y1) 

Time 

R 

Bouwer-Rice Parameters 

feet cm 

2.09 63.70 SW 

3.31 100.89 H 

3.4 103.63 Ts 

0.083 2.54 Rw 

0.083 2.54 Re 

0.167 5.06 OS 

2.00 60.96 L 

4.11 125.27 D 

0.758 23.10 Y0 

0.01 0.30 Y, 

1140.00 t (seconds) 

1.00 M 

0.30 n 

10 00 

4. 76E-04 cm/sec 

9.38E-04 fl/min 

1.35 ft/day I f-

"' 1.00 

"' ... 
2.30 feet 

~ 
f-
z: 

4.39 feet "' :;: 
5.40 feet "' u 
8.00 inches < 

..J .,_ 
2.00 inches "' Q 0 10 

2.00 inches 

2.00 feet 

6.20 feet 

1.00 

0.30 

0.76 feet 0 01 

0.01 feet 

19
_
00 

minutes 

cm 

24.00 URw 

0.81 HID 

2.25 A 

0.31 B 

1.70 C 

2. 26 Ln[(D-H)/Rw]' 

2.26 Ln[(D-H)/Rw] 

2.37 equation (8) 

2.71 equation (9) 

2.37 Ln(Re/Rw) 

4.8E-04 equation (5) 

Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test - An Upda te" Ground Water vol 27. no 3, May-June 1989 

0 

~ Bouwer. H and RC Rice 1976 A Slug Test for Dc1crmining Hydrauli c Conductiv ity of Unconfined Aquifers W1th Completely 

o r Partially Penetrating Wells" Wa1er Resources Research vo l 12, no 3, June 1976 

f-

"' IOOO 
"' ... 
1!:: 
f- I 00 
z: 
"' :;: 
'" 0.10 u 
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"' 0.01 
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20 MINUTES 

--CURVE FIT 

D LOGGER 

A MANUAL DATA 

D D D D D D D D D 
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TIME IN MINUTES 

FULL DATA SET 
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14 
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D LOGGER 

16 

A MANUAL DATA 

20 25 JO 

TIME IN MINUTES 

18 20 

35 40 
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logger data 

FILE: GT20.DAT 

SEl000C 

Environment a Logge r 

29-May 16:28 

Unit# 0 Test 0 

Setups : INPUT 1 

------ -- -- -- -----
Type Level (F) 

Mode TOC 

I .D. 30019 

Referenc 7.53 

Linearit -0.05 

Scale factor 49 . 87 

Offset 0 

Delay mSEC 50 

Step 0 29-May 10:31:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES) (FEET) (MINUTES) (FEET) (H/Ho) 

0 0 0 0 #N/A #N/A #N/A 
0.0083 0 0.0083 0 0.0083 #N/A #N/A 
0.0166 0 0.0166 0 0.0166 #N/A #N/A 

0.025 0 0 . 025 0 0.025 #N/A #N/A 

0.0333 0 0.0333 0 0.0333 #N/A #N/A 

0.0416 0 0.0416 0 0.0416 #N/A #NIA 
0.05 0 0.05 0 0.05 #N/A #N/A 

0.0583 0 0.0583 0 0.0583 #N/A #N/A 

0.0666 0 0.0666 0 0.0666 #N/A #N/A 
0.075 0 0.075 0 0.075 #N/A #N/A 

0.0833 0 0.0833 0 0.0833 #N/A #N/A 
0. 0916 -0 . 002 0.0916 -0.002 0.0916 #N/A #N/A 

0.1 -0 . 002 0.1 -0.002 0.1 #N/A #N/A 

0.1083 -0.002 0.1083 -0.002 0.1083 #N/A #N/A 
0.1166 -0.002 0.1166 -0.002 0.1166 #N/A #N/A 

0.125 -0.019 0.125 -0.019 0.125 #N/A #N/A 

0.1333 0.188 0.1333 0.188 0.1333 0.188 #N/A 
0.1416 0.712 0.1416 0.712 0.1416 0.712 #N/A 

0.15 0.725 0.15 0.725 0.15 0.725 #N/A 
0.1583 0 .74 2 0.1583 0.742 0.1583 0.742 #N/A 
0.1666 0 .7 36 0 .1666 0.736 0.1666 0.736 #N/A 

0
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0 . 175 0.731 0 . 175 0.731 0 . 1 7 5 0.731 #N/A 

0 . 1833 0.725 0.1833 · 0.725 0.1833 0.725 #N/A 
0.19 1 6 0.723 0 . 19 1 6 0.723 0 . 19 1 6 0.723 #N/A 

0.2 0.72 0 . 2 0.72 0.2 0.72 #N/A 

0.2083 0.7 1 7 0.2083 0.717 0 . 2083 0.717 #N/A 

0 . 2166 0.7 1 5 0.2 1 66 0.715 0 . 2 16 6 0.715 #N/A 

0.225 0.7 1 2 0 . 225 0.712 0.22 5 0.712 #N/A 

0.2333 0.709 0.2333 0.709 0 . 2333 0.709 #N/A 
0.24 1 6 0 . 706 0 . 24 1 6 0.706 0 . 24 1 6 0.706 #N/A 

0.25 0 . 706 0.2 5 0.706 0.2 5 0.706 #N/A 
0.2583 0.704 0.2 5 83 0.704 0 . 2583 0.704 #N/A 
0.2666 0.70 1 0.2666 0.701 0 . 2666 0.701 #N/A 

0.275 0.70 1 0.275 0.701 . 0 . 27 5 0.701 #N/A 
0.2833 0.698 0 . 2833 0.698 0 . 2833 0.698 #N/A 

0 . 2916 0.698 0.29 1 6 0.698 0.29 1 6 0.698 #N/A 

0.3 0. 696 0 . 3 0.696 0.3 0.696 #N/A 
0 . 3083 0 . 693 0.3083 0.693 0 . 3083 0.693 #N/A 

0.3166 0 . 693 0.3 1 66 0.693 0.3 1 66 0.693 #N/A 

0.325 0.69 0.325 0.69 0.32 5 0.69 #N/A 

0.3333 0.69 0.3333 0.69 0 . 3333 0.69 #N/A 

0.35 0.687 0 . 35 0.687 0.35 0.687 #N/A 

0.3666 0 . 682 0.3666 0.682 0.3666 0.682 #N/A 

0.3833 0.679 0 . 3833 0.679 0.3833 0.679 #NIA 

0.4 0.677 0.4 0.677 0 . 4 0.677 #N/A 

0.4 1 66 0.674 0.4 1 66 0.674 0.4 1 66 0.674 #N/A 

0.4333 0 . 674 0 . 4333 0.674 0.4333 0.674 #N/A 

0.4 5 0.671 0 . 45 0.671 0. 4 5 0.671 #N/A 

0.4666 0.668 0. 4 666 0.668 0.46 6 6 0.668 #N/A 
0.4833 0.666 0.4833 0.666 0.4833 0.666 #N/A 

0.5 0.663 0.5 0.663 0 . 5 0.663 #N/A 

0.5 1 66 0.66 0 . 5 1 66 0.66 0 . 5 16 6 0.66 #N/A 

0.5333 0 . 658 0.5333 0.658 0.5333 0.658 #N/A 

0 . 55 0.655 0.55 0.655 0 . 55 0.655 #N/A 

0.5666 0.6 5 5 0.5666 0.655 0.5666 0.655 #NIA 

0.5833 0.652 0.5833 0.652 0.5833 0.652 #N/A 

0 . 6 0.649 0 . 6 0.649 0.6 0.649 #N/A 

0 .6166 0 . 647 0.6 1 66 0.647 0.6 1 66 0.647 #N/A 

0 . 6333 0.644 0.6333 0.644 0.6333 0.644 #N/A 

0.65 0 . 64 1 0.65 0.641 0 . 6 5 0.641 #N/A 

0 . 6666 0 . 64 1 0 . 6666 0.641 0 . 6666 0.641 #N/A 

0 . 6833 0.639 0.6833 0.639 0 . 6833 0.639 #NIA 

0.7 0.636 0.7 0.636 0 . 7 0.636 #N/A 

0 . 7 1 66 0.636 0.7 1 66 0.636 0. 7 1 66 0.636 #N/A 

0 . 7333 0 . 633 0 . 7333 0.633 0.7333 0.633 #N/A 
0.75 0 . 63 0 . 75 0.63 0.75 0.63 #N/A 

0.7666 0.628 0.7666 0.628 0.7666 0.628 #N/A 
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0 .7833 0 .625 0.7833 0.625 0.7833 0.625 #N/A 

0.8 0 . 625 0 . 8 0.625 0.8 0.625 #N/A 

0.8l66 0.622 0 . 8l66 0.622 0.8l66 0.622 #N/A 

0.8333 0.6l9 0 . 8333 0.619 0.8333 0.619 #N/A 

0.85 0.6l9 0.85 0.619 0.85 0.619 #N/A 

0 .8666 0.6l7 0.8666 0.617 0.8666 0.617 #N/A 

0.8833 0.6l4 0.8833 0.614 0.8833 0.614 #N/A 

0.9 0.6l l 0.9 0.611 0.9 0.611 #N/A 

0 .9l66 0.609 0.9l66 0.609 0.9l66 0.609 #N/A 

0 .9333 0.609 0.9333 0.609 0.9333 0.609 #N/A 

0.95 0 .606 0.95 0.606 0.95 0.606 #N/A 

0. 9666 0.606 0. 9666 0.606 0.9666 0.606 #NIA 

0.9833 0.603 0.9833 0.603 0.9833 0.603 #N/A 

l 0.6 l 0.6 l 0.6 #N/A 

l.2 0.58l l.2 0.581 l.2 0.581 #N/A 

l.4 0.56 l.4 0.56 l.4 0.56 #N/A 

l.6 0.543 l . 6 0.543 l.6 0.543 #N/A 

l.8 0.524 l . 8 0.524 l.8 0.524 #N/A 

2 0.508 2 0.508 2 0.508 #N/A 

2.2 0.495 2.2 0.495 2.2 0.495 #N/A 

2.4 0.48l 2.4 0.481 2.4 0.481 #N/A 

2.6 0.465 2 .6 0.465 2 . 6 0.465 #N/A 

2.8 0.45l 2.8 0.451 2 . 8 0.451 #N/A 

3 0.44 3 0.44 3 0.44 #N/A 

3.2 0.427 3 . 2 0.427 3 . 2 0.427 #N/A 

3.4 0.4l6 3.4 0.416 3.4 0.416 #N/A 

3.6 0.405 3.6 0.405 3 . 6 0.405 #N/A 

3.8 0.394 3.8 0.394 3 . 8 0.394 #N/A 

4 0.383 4 0.383 4 0.383 #N/A 

4.2 0.372 4 . 2 0.372 4.2 0.372 #N/A 

4.4 0 . 364 4.4 0.364 4.4 0.364 #N/A 

4.6 0.356 4 . 6 0.356 4.6 0.356 #N/A 

4.8 0.345 4 . 8 0.345 4.8 0.345 #N/A 

5 0.34 5 0.34 5 0.34 #N/A 

5.2 0.329 5 . 2 0.329 5.2 0.329 #N/A 

5.4 0.323 5.4 0.323 5.4 0.323 #N/A 

5.6 0.3l5 5 .6 0.315 5.6 0.315 #N/A 

5.8 0.307 5 . 8 0.307 5.8 0.307 #N/A 

6 0.299 6 0.299 6 0.299 #N/A 

6.2 0.294 6.2 0.294 6 . 2 0.294 #N/A 

6.4 0.285 6.4 0.285 6.4 0.285 #N/A 

6.6 0.28 6.6 0.28 6.6 0.28 #N/A 

6.8 0.275 6 . 8 0.275 6.8 0.275 #N/A 

7 0 . 266 7 0.266 7 0.266 #N/A 

7.2 0 . 26 l 7 . 2 0.261 7.2 0.261 #N/A 

7.4 0.256 7 . 4 0.256 7.4 0.256 #N/A 
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7.6 0 . 25 7.6 0.25 7.6 0.25 #N/A 

7. 8 0 .245 7.8 0.245 7.8 0.245 #N/A 

8 0 . 239 8 0.239 8 0.239 #N/A 

8 . 2 0.234 8 . 2 0.234 8.2 0.234 #N/A 

8 . 4 0.228 8 .4 0.228 8 . 4 0.228 #N/A 

8 . 6 0.223 8 . 6 0.223 8.6 0.223 #N/A 

8.8 0.2 1 8 8 . 8 0.218 8.8 0.218 #N/A 

9 0. 2 15 9 0.215 9 0.215 #N/A 

9.2 0.209 9 . 2 0.209 9 . 2 0.209 #N/A 

9 . 4 0 . 207 9.4 0.207 9.4 0.207 #N/A 

9.6 0 . 204 9 . 6 0.204 9 . 6 0.204 #N/A 

9 . 8 0 . 199 9 . 8 0.199 9.8 0.199 #N/A 

10 0.196 1 0 0.196 1 0 0.196 #N/A 

11 0. 1 8 11 0.18 11 0.18 #N/A 

12 0 . 163 12 0.163 12 0.163 #N/A 

13 0 .15 13 0.15 13 0.15 #N/A 

14 0 .136 14 0.136 14 0.136 #N/A 

1 5 0 . 125 15 0.125 15 0.125 #N/A 

16 0 . 114 16 0.114 16 0.114 #N/A 

17 0 . 10 1 17 0.101 17 0.101 #N/A 

18 0.093 1 8 0.093 1 8 0.093 #N/A 

19 0 . 087 1 9 0.087 1 9 0.087 #N/A 

20 0.0 82 20 0.082 20 0.082 . #N/A 

21 0.071 21 0.071 21 0.071 #N/A 

22 0 . 068 22 0.068 22 0.068 #N/A 

23 0 . 063 23 0.063 23 0.063 #N/A 

24 0.057 24 0.057 24 0.057 #N/A 

25 0 . 05 5 25 0.055 25 0.055 #N/A 

26 0.052 26 0.052 26 0.052 #N/A 

27 0 . 046 27 0.046 27 0.046 #N/A 

28 0.044 28 0.044 28 0.044 #N/A 

29 0 . 038 29 0.038 29 0.038 #N/A 

30 0 . 036 30 0.036 30 0.036 #N/A 

31 0.033 3 1 0.033 31 0.033 #N/A 

32 0 . 027 32 0.027 32 0.027 #N/A 

33 0 . 025 33 0.025 33 0.025 #NIA 

34 0 . 022 34 0.022 34 0.022 #N/A 

35 0.022 35 0.022 35 0.022 #N/A 

36 0 . 019 36 0.019 36 0.019 #N/A 

37 0.014 37 0.014 37 0.014 #N/A 

38 0.014 38 0.014 38 0.014 #N/A 

39 0 . 0 11 39 0.011 39 0.011 #N/A 

40 0.008 40 0.008 40 0.008 #N/A 
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logge r data 

ITIME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 

LOGGER SIGN ADJUSTMENT: 

0 
1 

LOGGER AND MANUAL DATA 

10 

I-
w 
w 
u. 
~ 
Cl 
<{ 
w 
I 

~ 
w 
(!) 0.1 
z 
<{ 
I 
u 

0.01 

0 5 10 15 20 25 30 

ELAPSED TIME IN MINUTES 

35 40 
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Client: Seneca Army Depot Activity 

Project: SEAD-4 RI/FS 

Project No.: 734539-01001 

Well No.: MW4-10 

Test Date: May 9, 1999 
3 MINUTES 

Formation Tested: Till 1000 r--------------------------~ 

Rising (R) or Falling (F) Head Test: 

Hydraulic conductivity 

Casing stickup 

Static water level (from top of casing) 

Depth to bottom of screen (from ground level) 

Boring diameter 

Casing diameter 

Screen diameter 

Screen length 

Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

R 

t.06E-03 cm/sec 

2.09E-03 ft/min 

3.01 ft/day 

--
2.to feet 

4.72 feet 

7.50 feet 

8.00 inches 

2.00 inches 

2.00 inches 

4.90 feet 

8.10 feet 

1.00 

0.30 

I 00 

f-w 
w ... 
~ 
f-z 
w 
:;: 

0 10 

w 
u 
< 
.J 

"" C/l 

Q 

0.01 

D 

D 

--CURVE FIT 

0 LOGGER 

• MANUAL DATA 

t.H at time zero (Y 0) 2.12 feet 000 ~--------------------------~ 

t.H at time t (Y1) O.to feet 
0 

Time 

~ 

t.SS minutes 

Bouwer-Rice Parameters 

feet cm cm 

2.62 79.86 SW 

4.88 148.74 H 14.64 URw 

2.6 79.25 Ts 0.89 HID 

0.333 10.16 Rw 1.93 A 

0.083 2.54 Re 0.27 B 

0.167 5.08 DS 1.30 C 

4.88 148.74 L 0. 59 Ln[(D-H)/Rw]' 

5.48 167.03 D 0.59 Ln[(D-H)/Rw] 

2.12 64.62 Yo 1.81 equation (8) 

0.1 3.05 Y, 2.01 equation (9) 

112.80 I (seconds) 1.81 Ln(Re/Rw) 

1.00 M 1. 1 E-03 equation (5) 

0.30 n 

Bouwer. Herman 1989 ''The Bouwer and Rice Slug Test - An Update" Ground Water vol 27, no. J, !\fay-June 1989 

Bouwcr. 1-1 and R C. Rice 1976 A Slug Test for Dctermintng Hydrau li c Conductivity of Unconfined Aquifers Wit h Completely 

or rartiall y Penetrating Well s" Water Resources Researdi vo l 12, no. J . June 1976 

0 S I S 2 S 

TIME IN MIN UTES 

FULL DATA SET 

--CURVE FIT 

f- D LOGGER w 10 00 MANUAL DATA -w ... • 
~ 

1.00 • f-z 
w 

0 1<\ 

D□ooa:XJ□o □ooaoo :;: 
w 
u 
< 
.J 

"" C/l 0.0 1 ~ 
Q 

0 s 10 IS 20 25 JO JS 40 

TIME IN MINUTES 
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logger data 

FILE: GT20.DAT 

SEl000C 

Environmenta Logger 

29 - Ma y 16:28 

Unit# 0 Test 0 

Setups: INPUT 1 

------- - --- -- - ---
Type Level ( F) 

Mode TOC 

I .D . 300 1 9 

Referenc 7.53 

Linearit -0.05 

Scale factor 49.87 

Offset 0 

Delay mSEC 50 

Step 0 29-May 10:31:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES) (FEET) (MINUTES) (FEET) (H/H0) 

0 0 0 0 #N/A #N/A #N/A 

0.0112 0.0033 0.0112 0.003281 0.0112 0.00328084 1.00 

0 . 0223 0.0033 0.0223 0.003281 0.0223 0.00328084 1.00 

0.0335 0.0000 0.0335 0 0.0335 #N/A #N/A 

0.0447 0.0033 0 . 0447 0.003281 0.0447 0.00328084 1.00 

0.0558 0.0033 0.0558 0.003281 0.0558 0.00328084 1.00 

0.067 0 . 0033 0.067 0.003281 0.067 0.00328084 1.00 

0.0782 0 . 0000 0.0782 0 0 . 0782 #N/A #N/A 

0.0893 0.0000 0 . 0893 0 0.0893 #N/A #N/A 
0 . 1005 0.0033 0.1005 0.003281 0.1005 0.00328084 1.00 

0 . 1117 0.0000 0.1117 0 0.1117 #N/A #N/A 

0.1228 0.0000 0.1228 0 0.1228 #N/A #N/A 

0.134 0.0033 0 . 134 0.003281 0 .134 0.00328084 1.00 

0.1452 0.0000 0.1452 0 0.1452 #N/A #N/A 

0.1563 0.0033 0 . 1563 0.003281 0 . 1563 0.00328084 1.00 

0. 1675 0.0000 0.1675 0 0.1675 #N/A #N/A 
0. 1787 0.0000 0.1787 0 0.1787 #N/A #N/A 
0.1898 0 .0033 0.1898 0.003281 0 . 1898 0.00328084 1.00 

0.201 0.0000 0.201 0 0.201 #N/A #N/A 
0.2122 0.0558 0.2122 0.055774 0 . 2122 0.05577428 17.00 
0.223 3 0.3937 0.2233 0.393701 0.2233 0.39370079 120.00 
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· logger data 

0. 235 0.9547 0 . 235 0.954724 0.235 0.95472441 291 .00 

0.2475 1.0400 0.2475 1.040026 0.2475 1.04002625 317.00 
0 . 2607 1.0400 0 . 2607 1.040026 0.2607 1.04002625 317.00 
0. 2 747 1.0400 0.2747 1.040026 0. 2_747 1.04002625 317.00 

0.2895 1 . 0367 0 . 2895 1.036745 0.2895 1.03674541 316.00 
0.3052 1.0335 0 . 30 5 2 1.033465 0 . 3052 1.03346457 315.00 
0 . 3218 1 .0269 0.3218 1.026903 0 . 3218 1.02690289 313.00 
0 . 3 395 1.0203 0.339 5 1.020341 0.339 5 1.02034121 311.00 
0.3582 1.0105 0.3582 1.010499 0.3582 1.01049869 308.00 

0.378 1.0039 0.378 1.003937 0 . 378 1.00393701 306.00 
0 . 399 0.9908 0.399 0.990814 0.399 0.99081365 302.00 

0.4212 0 . 97 11 0 . 4212 0.971129 0.4212 0.97112861 296.00 
0.4447 0 . 96 1 3 0.4447 0.961286 0 . 4447 0.96128609 293.00 
0 .4695 0 . 9482 0 . 4695 0.948163 0.469 5 0.94816273 289.00 
0 . 4958 0 . 94 1 6 0 . 4958 0.941601 0 . 49 5 8 0.94160105 287.00 
0.5238 0 . 8924 0.5238 0.892388 0 . 5238 0.89238845 272.00 
0. 5535 0.8 629 0 . 5535 0.862861 0 . 5535 0.86286089 263.00 
0 . 5848 0.8235 0.5848 0.823491 0.5848 0.82349081 251 .00 

0 . 618 0.7874 0 . 618 0.787402 0 . 618 0.78740157 240.00 

0.6532 0 . 7480 0 . 6532 0.748031 0 . 6532 0.7480315 228.00 
0.6905 0.7021 0.690 5 0.7021 0.6905 0.70209974 214.00 

0 . 73 0 . 6529 0 . 73 0.652887 0.73 0.65288714 199.00 
0. 7718 0 . 6004 0.7718 0.600394 0.7718 0.6003937 183.00 
0. 8 162 0 . 5676 0.8162 0.567585 0.8162 0.5675853 173.00 
0 . 8632 0 . 5381 0.8632 0.538058 0.8632 0.53805774 164.00 

0.913 0 . 4856 0 . 913 0.485564 0.913 0.4855643 148.00 
0. 9657 0.4659 0 . 9657 0.465879 0 . 9657 0.46587927 142.00 

1.0215 0.4659 1.0215 0.465879 1.0215 0.46587927 142.00 
1.0807 0 . 4659 1.0807 0.465879 1.0807 0.46587927 142.00 

1.1433 0 . 4659 1.1433 0.465879 1.1433 0.46587927 142.00 
1.2097 0 . 4659 1.2097 0.465879 1.2097 0.46587927 142.00 

1.28 0.4659 1. 28 0.465879 1.28 0.46587927 142.00 
1 . 3545 0.4659 1 . 354 5 0.465879 1.3545 0.46587927 142.00 
1.4335 0.46 5 9 1.4335 0.465879 1.4335 0.46587927 142.00 
1.5172 0.4659 1 . 5 1 72 0.465879 1. 51 72 0.46587927 142.00 
1 . 6057 0.4626 1.6057 0.462598 1.6057 0.46259843 141 .00 

1 . 6995 0.4626 1.6995 0.462598 1.6995 0.46259843 141 .00 
1. 7 988 0 . 46 5 9 1.7988 0.465879 1.7988 0.46587927 142.00 

1.9042 0 . 4626 1.9042 0.462598 1.9042 0.46259843 141 .00 

2. 0157 0.4626 2.0157 0.462598 2 . 0157 0.46259843 141 .00 

2 . 1338 0.4626 2 . 1338 0.462598 2 . 1338 0.46259843 141.00 

2 .259 0 . 4626 2.259 0.462598 2.259 0.46259843 141 .00 
2. 39 1 5 0 .4 626 2 . 3915 0.462598 2.391 5 0.46259843 141.00 

2 . 532 0 .459 3 2.532 0.459318 2.532 0.45931759 140.00 
2.6808 0.4593 2 . 6808 0.459318 2.6808 0.45931759 140.00 
2 . 8383 0 .4 6 5 9 2.8383 0.465879 2 . 8383 0.46587927 142.00 
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3.0052 0.4659 3.0052 0.465879 3 . 0052 0.46587927 142.00 

3 .182 0.4659 3.182 0.465879 3.182 0.46587927 142.00 

3 .3693 0.4659 3 . 3693 0.465879 3 . 3693 0.46587927 142.00 

3.5677 0.4659 3 . 5677 0.465879 3.5677 0.46587927 142.00 

3.7778 0.4659 3 . 7778 0.465879 3 . 7778 0.46587927 142.00 

4 . 0005 0.4659 4 . 000 5 0.465879 4.0005 0.46587927 142.00 

4.2363 0.4626 4 . 2363 0.462598 4.2363 0.46259843 141 .00 

4.4862 0 . 4626 4 . 4862 0.462598 4 .4862 0.46259843 141 .00 

4.7508 0.4593 4 . 7508 0.459318 4.7508 0.45931759 140.00 

5.0312 0.4593 5 . 0312 0.459318 5.03 1 2 0.45931759 140.00 
5.328 0.4593 5.328 0.459318 5.328 0.45931759 140 .00 

5.6425 0.4593 5 . 6425 0.459318 5.6425 0.45931759 140.00 

5.9757 0.4593 5.9757 0.459318 5.9757 0.4593 1759 140.00 

6.3285 0.4593 6.3285 0.459318 6.3285 0.45931759 140.00 

6.7023 0.4593 6.7023 0.459318 6.7023 0.45931759 140.00 

7 . 0983 0 . 4593 7.0983 0.459318 7 . 0983 0.45931759 140.00 

7.5177 0.4528 7.5177 0.452756 7.5177 0.45275591 138.00 

7. 962 0.4462 7.962 0.446194 7 . 962 0.4461 9423 136.00 

8.4327 0.4364 8.4327 0.436352 8.4 3 27 0.43635171 133.00 

8.9312 0.4265 8.9312 0.426509 8.9312 0.42650919 130.00 

9.4592 0.4167 9 . 4592 0.416667 9 . 4592 0.41666667 127.00 

10.018 5 0.4068 10.01 8 5 0.406824 10 . 0 1 85 0.40682415 124.00 

10.611 0.4003 10.611 0.400262 10.611 0.40026247 122.00 

i l.2385 0.3904 11.2385 0.39042 11 . 2385 0.39041995 119.00 

11 . 9033 0.3806 11 . 9033 0.380577 1 1 .9033 0.38057743 116.00 

12.6075 0.3707 12 . 6075 0.370735 12.6075 0.37073491 113.00 

13.3533 0.3576 13. 3533 0.357612 13. 3533 0.35761155 109.00 

14 . 1433 0.3478 14.1433 0.347769 14 . 1433 0.34776903 106.00 

14.9802 0.3379 14.9802 0.337927 14 . 9802 0.33792651 103.00 

15.8667 0 . 3281 15 . 8667 0.328084 15.8667 0.32808399 100.00 

16.8057 0.3182 16.8057 0. 318241 16.8057 0.31824147 97.00 

17.8003 0.3018 17 . 8003 0.301837 17 . 8003 0.30183727 92.00 

18.8003 0.2920 18.8003 0.291995 18 . 8003 0.29199475 89.00 

19. 8 00"3 0.2789 19.8003 0.278871 19 . 8003 0.27887139 85.00 

20.8003 0.2723 20 . 8003 0.27231 20.8003 0.27230971 83.00 

21.8003 0.2625 21 . 8003 0.262467 2 1 .8003 0.26246719 80.00 

22.8003 0.2493 22.8003 0.249344 22.8003 0.24934383 76.00 

23.8003 0 . 2395 23.8003 0.239501 23.8003 0.23950 131 73.00 

24 . 8003 0.2329 24.8003 0.23294 24.8003 0.23293963 71.00 

25.8003 0.2264 25.8003 0.226378 2 5 .8003 0.22637795 69.00 

26 .8003 0.2198 26.8003 0.2 19816 26.8003 0.21981627 67.00 

27 .8003 0.2133 27.8003 0. 213255 27 . 8003 0.21325459 65 .00 

28 .8003 0.2034 28 . 8003 0.203412 28.8003 0.20341207 62 .00 

29 . 8003 0.2001 29.8003 0.200131 29.8003 0.20013123 61.00 

30 .8003 0.1903 30.8003 0.190289 30.8003 0.1902887 1 58 .00 

31.8003 0 . 1804' 31.8003 0.180446 31.8003 0.18044619 55 .00 
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32 .8 0 03 0 . 1804 3 2. 8003 0.180446 32 . 8003 0.18044619 55 .00 
33 . 80 03 0 . 17 3 9 33.8003 0.173885 33.8003 0.17388451 53.00 
3 4 . 8003 0 .1 706 34 . 8003 0.170604 34 . 8003 0.17060367 52 .00 
3 5 .8 003 0.1608 35 . 8003 0.160761 35.8003 0.16076115 49.00 
3 6 . 8003 0 . 1575 36 . 8003 0.15748 36 . 8003 0.15748031 48 .00 
3 7 . 8003 0. 1 542 3 7 . 8003 0.154199 37.8 0 03 0.15419948 47 .00 
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logger data 

jTIME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 
LOGGER SIGN ADJUSTMENT: 

0 
1 

LOGGER AND MANUAL DATA 

10 

I-
UJ 
UJ 
LL 

~ 
Cl 
<t: 
UJ 
::c 
~ 
UJ 
c., 0.1 
z 
<t: 
::c 
u 

0 .01 

0 5 10 15 20 25 30 

ELAPSED TIME IN MINUTES 

35 40 

□ LOGGER 

AMANUAL 
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Client: Seneca Army Depot Activity 

Project: SEAD-4 RI/FS 

Project No. 734539-01001 

Well No.: MW4-I I 
~ i\lINUTES 

Test Date: May 9, 1999 

Formation Tested: Till 1000 ~---------------------------~ 

Rising (R) or Falling (F) Head Test: 

Hydraulic conductivity 

Casing stickup 

Static water level (from top of cas,ng) 

Depth to bottom of screen (from ground level) 

Boring diameter 

Casing diameter 

Screen diameter 

Screen length 

Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

6 H at time zero (Y 0) 

~H at time t (Y1) 

Time 

R 

Bouwer-Rice Parameters 

feet cm 

3.67 111 .86 SW 

4.53 138.07 H 

3.6 109.73 Ts 

0.333 10.16 Rw 

0.083 2.54 Re 

0.167 5.08 DS 

4.53 138.07 L 

5.33 162.46 D 

1.41 42.98 Y, 

0.1 3.05 Y, 

210.00 t (seconds) 

1.00 M 

0.30 n 

5.07E-0~ cm/sec 

9.98E-04 ft/min 

1.44 ft/day I f-

"" "" "-

2.50 feet ~ 
f-

6.17 feet 
z 
"" I 00 
;;: 

8.20 feet "" u 
8.00 inches < ..J 

2.00 inches 
0. 

"' Q 
2.00 inches 

4.60 feet 

9.00 feet 

1.00 

0.30 

1.41 feet 

0.10 feet 

J.SO minutes 

cm 

13.59 URw 

0.85 HID 

1.93 A 

0.26 B 

1.30 C 

0.88 Ln[(D-H)/Rw]' 

0.88 Ln[{D•H)/Rw] 

1. 72 equation (8) 

1.93 equation (9) 

1. 72 Ln(Re/Rw) 

5.1 E-04 equation (5) 

L_ 

~ 
Bouwer, Herman 1989 "The Bouwcr and Rice Slug Test• An Update" Ground Water vo l 27, no J, r-. tay -J unc 1989 

BoU\\Cf', II and RC Rice 1976 .-\ Slug Tes1 for Determining Hyd raul ic Conduc tiv ity of Unconli ncd Aquifers Wit h Co ru ph.:tcly 

o r Pania ll y Penetra ting Well s" Water Resources Research vo l 12. no 3. Ju ne 1976 

05 

f-

"" "" "-
~ 
f-z 
"" ;;: 

"" u 
< 
..J 
0. ,,, 
Q 

15 

--CURVE FIT 

D LOGGER 

• MANUAL DATA 

2 S 

T IME IN M INUTES 

JS 

FULL DATA SET 

--CURVE FIT 

D LOGGER 

D 

,: : R . """''°"' I ::: = . .,,,. .... ______ 
10 20 JO 40 so 60 

TIME IN ~IINUTES 
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logger data 

FILE: GT20.DAT 

SEl0 00C 

Environmenta Logger 

29-May 16:28 

Unit # 0 Test 0 

Setups: INPUT 1 

- - ------ -- -------
Type Level (F} 

Mode TOC 

I .D . 300 1 9 

Referenc 7.53 

Linearit -0.05 

Scale factor 49.87 

Off set 0 

De l ay mSEC 5 0 

Step 0 29-May 10:31:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES} (FEET} (MINUTES} (FEET) (H/Ho) 

0 0 0 0 #N/A #N/A #N/A 
0.011 0.003 0.011 0.003281 0.011 0.00328084 1.00 
0.022 0 . 003 0.022 0.003281 0.022 0.00328084 1.00 
0 . 033 0 . 003 0.033 0.003281 0.033 0.00328084 1.00 
0.044 0.003 0.044 0.003281 0.044 0.00328084 1.00 
0.055 0.003 0.055 0.003281 0.05 5 0.00328084 1.00 
0.066 0.003 0.066 0.003281 0.066 0.00328084 1.00 
0.077 0 . 003 0.077 0.003281 0.077 0.00328084 1.00 

0.088 0.003 0.088 0.003281 0 . 088 0.00328084 1.00 
0.099 0 . 161 0 . 099 0.160761 0.099 0.16076115 49.00 

0.11 0.630 0.11 0.629921 0.11 0.62992126 192.00 
0.12 1 1.325 0. 1 2 1 1.325459 0.121 1.32545932 404.00 
0.132 1.253 0 .132 1.253281 0 .132 1.25328084 382.00 

0.143 1 . 2 53 0.143 1.253281 0.143 1.25328084 382.00 
0.15 4 1.247 0.15 4 1.246719 0.154 1.24671916 380.00 
0.165 1.247 0.165 1.24671 9 0.165 1.2467191 6 380.00 
0.176 1.240 0.176 1.240157 0.176 1.24015748 378.00 
0.187 1.227 0.187 1.227034 0.187 1.22703412 374.00 
0.198 1.217 0.198 1.217192 0.198 1.2171916 371 .00 
0.209 1.207 0.209 1.207349 0.209 1.20734908 368.00 

0.22 1.191 0.22 1.190945 0.22 1.1 9094488 363.00 
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0.231 1.188 0 . 23 1 1.187664 0.231 1.18766404 362.00 
0.2427 1.181 0.2427 1.1 81102 0.2427 1.18110236 360.00 
0.2552 1. 1 78 0.2552 1.177822 0 . 2552 1.17782152 359.00 
0.2683 1 . 168 0.2683 1.167979 0.2683 1.167979 356.00 
0.2823 1.161 0.2823 1.161417 0.2823 1.16141732 354.00 
0 . 2972 1.158 0.2972 1.158136 0. 2972 1. 15813648 353.00 
0.3128 1.148 0.3 1 28 1.148294 0 . 3 1 28 1.14829396 350.00 
0 . 3295 1 .138 0 . 329 5 1.138451 0 . 3295 1.13845144 347.00 
0.3472 1 . 132 0.3472 1.13189 0 . 3472 1.13188976 345.00 
0 . 3658 1 . 125 0 . 36 5 8 1.1 25328 0 . 36 5 8 1.12532808 343.00 
0.3857 1.115 0.3857 1.115486 0 . 3857 1.11548556 340.00 
0 . 4067 1 .109 0 . 4067 1.1 08924 0.4067 1.10892388 338.00 
0 . 4288 1 . 099 0.428 8 1.099081 0.4288 1.09908136 335.00 
0 . 4523 1.089 0.4523 1.089239 0 . 4523 1.08923885 332.00 
0 . 4772 1 . 079 0.4772 1.079396 0 . 4772 1.07939633 329.00 
0.5035 1 . 079 0.5035 1.079396 0 . 5035 1.07939633 329.00 
0 . 5315 1.060 0.53 1 5 1.059711 0 .5 3 1 5 1.05971129 323.00 
0 . 5612 1.050 0.56 1 2 1.049869 0.56 1 2 1.04986877 320.00 
0.5925 1.037 0.5925 1.036745 0 .5 925 1.03674541 316.00 
0 . 6257 1 . 030 0.6257 1.030184 0.6257 1.03018373 314.00 

0.6608 1. 020 0.6608 1.020341 0.6608 1 02034121 311 .00 
0.6982 1. 007 0 . 6982 1.007218 0 . 6982 1.00721785 307.00 
0.7377 0.997 0 . 7377 0.997375 0.7377 0.99737533 304.00 
0.7795 0.988 0.779 5 0.987533 0.7795 0.9875328 1 301 .00 

0 . 8238 0.978 0.8238 0.97769 0 . 8238 0.97769029 298.00 

0 . 8708 0. 968 0 . 8708 0.967848 0.8708 0.96784777 295.00 

0.9207 0. 96 1 0 . 9207 0.961286 0.9207 0.96128609 293.00 

0.9733 0.948 0.9733 0.948163 0.9733 0.94816273 289.00 

1.0292 0.938 1.0292 0.93832 1.0292 0.93832021 286.00 

1 . 0883 0.928 1 .0883 0.928478 1.0883 0.92847769 283.00 

1. 1 5 1 0.9 1 9 1 . 151 0.918635 1 . 1 5 1 0.91863517 280.00 
1.21 73 0 . 9 1 2 1 .2 1 73 0.912073 1 .2173 0.91207349 278.00 

1.2877 0 . 902 1.2877 0.902231 1.2877 0.90223097 275.00 

1.3622 0. 896 1. 3622 0.895669 1 .3622 0.89566929 273.00 
1.4412 0.892 1 .44 1 2 0.892388 1. 44 1 2 0.89238845 272.00 

1.5248 0.883 1 .5248 0.882546 1.5 248 0.88254593 269.00 

1. 6133 0.873 1 . 6133 0.872703 1. 6 1 33 0.87270341 266.00 

1 . 7072 0.869 1 .7 0 7 2 0.869423 1. 7072 0.86942257 265.00 

1 . 8065 0 . 863 1.806 5 0.862861 1 . 806 5 0.86286089 263.00 
1.91 18 0 . 856 1 .9118 0.856299 1 .9118 0.85629921 261 .00 
2.0233 0 . 8 5 0 2.02 3 3 0.849738 2.0233 0.84973753 259.00 
2.1415 0 . 846 2. 1415 0.846457 2 . 1415 0.84645669 258.00 
2.2667 0 . 840 2.2667 0.839895 2 . 2667 0.83989501 256.00 
2.3992 0 . 833 2.3992 0.833333 2 . 3992 0.83333333 254.00 
2 . 5397 0 . 827 2. 5 39 7 0.826772 2 .5 397 0.82677165 252.00 
2.6885 0 . 823 2.6885 0.823491 2.6885 0.82349081 251 .00 
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logger data 

2.846 0.814 2.846 0.813648 2.846 0.81364829 248.00 

3.0128 0.807 3.0128 0.807087 3.0128 0.80708661 246.00 

3.1897 0.801 3.1897 0.800525 3.1897 0.80052493 244.00 

3 . 377 0.794 3.377 0.793963 3.377 0.79396325 242.00 

3.5753 0.787 3.5753 0.787402 3 . 5753 0.78740157 240.00 

3.78 55 0.778 3.785 5 0.777559 3. -7855 0.77755906 237.00 

4.0082 0.771 4.0082 0.770997 4.0082 0.77099738 235.00 

4.244 0.764 4 . 244 0.764436 4.244 0.7644357 233.00 

4.4938 0.755 4.4938 0.754593 4.4938 0.75459318 230.00 

4.7585 0.751 4.7585 0.751312 4 . 7585 0.75131234 229.00 

5.0388 0.741 5 . 0388 0.74147 5.0388 0.74146982 226.00 

5.3357 0.732 5.3357 0.731627 5.3357 0.7316273 223.00 

5.6502 0 . 725 5.6502 0.725066 5.6502 0.72506562 221 .00 

5.9833 0.7 15 5 . 9833 0.715223 5.9833 0.7152231 218.00 

6.3362 0.705 6.3362 0.705381 6 . 3362 0.70538058 215.00 

6.71 0. 696 6.71 0.695538 6.71 0.69553806 21 2.00 

7.106 0 . 689 7 . 106 0.688976 7.106 0.68897638 210.00 

7 . 5253 0.679 7.5253 0.679134 7 . 5253 0.67913386 207.00 

7. 9697 0.673 7. 9697 0.672572 7 . 9697 0.67257218 205.00 

8 . 4403 0.663 8.4403 0.66273 8.4403 0.66272966 202.00 

8.9388 0.656 8.9388 0.656168 8.9388 0.65616798 200.00 

9.4668 0.646 9.4668 0.646325 9 . 4668 0.64632546 197.00 

10.0262 0.636 10.0262 0.636483 10 . 0262 0.63648294 194.00 

10.6187 0.627 10 . 6187 0.62664 10.6187 0.62664042 191.00 

11.2462 0.617 11.2462 0.616798 11.2462 0.6167979 188.00 

11.911 0 . 607 11.911 0.606955 11 . 911 0.60695538 185.00 

12.6152 0.597 12.6152 0.597113 12.6152 0.59711286 182.00 

13.361 0.584 13. 361 0.58399 13. 361 0.5839895 178.00 

14.151 0.571 14.151 0.570866 14.151 0.57086614 174.00 

14.9878 0.558 14.9878 0.557743 14.9878 0.55774278 170.00 

15 . 8743 0.541 15.8743 0.541339 15.8743 0.54133858 165.00 

16 . 8133 0.522 16. 8133 0.521654 16.8133 0.52165354 159.00 

17.808 0.502 17.808 0.501969 17.808 0.5019685 153.00 

18.808 0.479 18.808 0.479003 18.808 0.47900262 146.00 

19.808 0.459 19 .808 0.459318 19.808 0.45931759 140.00 

20.808 0.440 20 . 808 0.439633 20.808 0.43963255 134.00 

21.808 0 . 417 21 . 808 0.416667 21.808 0.41666667 127.00 

22.8 08 0.397 22.808 0.396982 22 . 808 0.39698163 121 .00 

23.808 0.384 23.808 0.383858 23.808 0.38385827 117.00 

24.808 0 . 367 24.808 0.367454 24 . 808 0.36745407 112.00 

25.808 0.348 25.808 0.347769 2 5.8 08 0.34776903 106.00 

26.808 0.335 26.808 0.334646 26 . 808 0.33464567 102.00 

27 .808 0.322 27.808 0.321522 27.808 0.32152231 98.00 

28.808 0.305 28.808 0.305118 28 .808 0.30511811 93.00 

29.808 0.295 29.808 0.295276 29.808 0.29527559 90.00 

30.808 0.279 30.808 0.278871 30.808 0.27887139 85.00 
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logger data 

31.808 0 . 269 31.808 0.269029 31.808 0.26902887 82. 00 

32.808 0.256 32.808" 0.255906 32.808 0.25590551 78.00 

33.808 0.249 33.808 0.249344 33.808 0.24934383 76.00 

34.808 0 . 236 34.808 0.23622 34.808 0.23622047 72.00 

35.808 0.226 35.808 0.226378 35.808 0.22637795 69.00 

36.808 0.220 36.808 0.219816 36.808 0.21981627 67.00 

37.808 0.217 37.808 0.216535 37 . 808 0.21653543 66.00 

38.808 0.203 38.808 0.203412 38.808 0.20341207 62.00 

39.808 0.194 39 . 808 0.19357 39.808 0.19356955 59.00 

40.808 0 . 187 40.808 0.187008 40.808 0.18700787 57.00 

41.808 0.180 41.808 0.180446 41.808 0.18044619 55.00 

42.808 0.174 42.808 0.173885 42.808 0.17388451 53.00 

43.808 0.167 43.808 0.167323 43 . 808 0.16732283 51 .00 

44 .8 08 0.161 44.808 0.160761 44 . 808 0.16076115 49.00 

45.808 0.154 45.808 0.154199 45 . 808 0.1 5419948 47.00 

46.808 0.148 46.808 0.147638 46.808 0.1476378 45.00 

47.808 0.141 47.808 0.1 41076 47 . 808 0.14107612 43.00 

48.808 0 . 138 48 . 808 0.137795 48.808 0.13779528 42.00 

49.808 0 .131 49 . 808 0.131234 49.808 0.1312336 40.00 

50.808 0 . 128 50.808 0. 127953 50.808 0.12795276 39.00 

51 . 808 0 . 121 51.808 0.1 21391 51.808 0.12139108 37.00 

52.808 0.115 52.808 0.11 4829 52.808 0.1148294 35.00 
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jflME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 
LOGGER SIGN ADJUSTMENT: 

0 

1 

logger data 

LOGGER AND MANUAL DATA 

10 

I-
w 
w 
11. 

~ 
0 
< w 
J: 

~ 
w 
C, 0.1 
z 
< 
J: 
u 

0.01 

0 10 20 30 40 50 

ELAPSED TIME IN MINUTES 

60 

□ LOGGER 

.A.MANUAL 
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Client: Seneca Army Depot Activity 

Project SEAD-4 RI/FS 

Project No. 734539-01001 

Well No.: MW4-12 
6 M INUTES 

Test Date: May 9, 1999 

Formation Tested: Till 10.00 r-----------------------------

Rising (R) or Falling (F) Head Test: 

Hydraulic conductivity 

Casing stickup 

Static water level (from top of casing) 

Depth to bottom of screen (from ground level) 

Boring diameter 

Casing diameter 

Screen diameter 

Screen length 

Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

ti.H at time zero (Y 0) 

t,.H at time t (Y1) 

Time 

R 

Bouwer-Rice Parameters 

feet cm 

5.96 181 .66 SW 

4.24 129.24 H 

5.6 170.69 Ts 

0.333 10.16 Rw 

0.195 5.96 Re 

0.167 5.08 DS 

4.24 129.24 L 

5.04 153.62 D 

1.58 48.16 Yo 

0.001 0.03 Y, 

360.00 t (seconds) 

1.00 M 

0.30 n 

4.68E-03 cm/sec 

9.22E-03 ft/min 

I 
1.00 

13.27 fUday f-

"' "' ... 
~ 

I o 2.40 feet f-
z 

8.36 feet "' 0 10 :. 
10.20 feet "' u 
8.00 inches < 

.J .. 
2.00 inches "' Q 
2.00 inches 

4.60 feet 
00 1 ,. 

I 1.00 feet 

1.00 I I lo 
0.30 

1.58 feet I I 
0.00 

0 
o.oo feet 

6
_
00 

minutes 

cm I 
12.72 URw 

0.64 HID 

1.90 A 

0.26 B 

1.25 C 

0.88 Ln((D-H)IRw]" 

0.88 Ln((D-H)/Rw] 

1.67 equation (8) 

1.88 equation (9) 

1.67 Ln(Re/Rw) 

4 . 7E-03 equation (5) 

~ 
Bouwcr, Herman 1989 "The Bouwer and Rice Slug Tes1 - An Update". Ground Water vol 27, no 3. May-June 1989 

Ilouwer, H and R C Rice 1976 A Slug Test for Determining Hydraulic Conductivi ty of Unco nlincd Aquifers Wi th Completely 

or Parti all y Penetra1in,g Wells" Water Resources Research. vo l 12. no 3, June 1976 

f-

"' "' ... 
~ 
f-z 
"' "-
"' u 
< 
.J .. 
"' Q 

--CURVE FIT 

0 LOGGER 

• MANUAL DATA 

00 0 00000 

T IME IN MINUTES 

FULL DATA SET 

1000 --CURVE FIT 

I 00 L 0 LOGGER 

• MANUAL DATA 

o ,o 1 \ .. ,, , , a:x:rooooooooooooo ooo 

0 s JO IS 20 25 JO 

TIME IN MINUTES 
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logger data 

FILE: GT20.DAT 

SEl000C 

Environmenta Logger 

29-Ma y 16 : 28 

Unit# 0 Test 0 

Setups: INPUT 1 

------ -- -------- -
Type Level (F) 

Mode TOC 

I .D. 30019 

Re ferenc 7 . 53 

Linearit -0.05 

Scale factor 49.87 

Offset 0 

Delay mSEC 50 

Step 0 29-May 10:31:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES) (FEET) (MINUTES) (FEET) (H/H0 ) 

0 0 0 0 #N/A #N/A #N/A 
0.0112 0.007 0.0112 0.006562 0.0112 0.00656168 1.00 
0.0223 0 . 007 0.0223 0.006562 0.0223 0.00656168 1.00 

0.0335 0.007 0.0335 0.006562 0 . 0335 0.00656168 1.00 
0.0447 0.007 0.0447 0.006562 0.0447 0.00656168 1.00 

0.0558 0.007 0.0558 0.006562 0 . 0558 0.00656168 1.00 
0.067 0.007 0.067 0.006562 0.067 0.00656168 1.00 

0.0782 0.007 0.0782 0.006562 0.0782 0.00656168 1.00 

0.0893 0.007 0.0893 0.006562 0.0893 0.00656168 1.00 

0.1005 0.007 0.1005 0.006562 0.1005 0.00656168 1.00 

0.1117 0.010 0.1117 0.009843 0.1117 0.00984252 1.50 

0 . 1228 0 . 003 0.1228 0.003281 0.1228 0.00328084 0.50 

0.134 0.003 0 .134 0.003281 0.134 0.00328084 0.50 

0.1452 0.010 0.1452 0.009843 0.1452 0.00984252 1.50 

0.1563 0.003 0.1563 0.003281 0.1563 0.00328084 0.50 

0.1675 0.010 0.1675 0.009843 0 . 1675 0.00984252 1.50 

0.1787 0 . 010 0.1787 0.009843 0.1787 0.00984252 1.50 

0.1898 0 . 010 0.1898 0.009843 0 . 1898 0.00984252 1.50 

0.201 0.010 0.201 0.009843 0.201 0.00984252 1.50 

0.2122 0.010 0.2122 0.009843 0.2122 0.00984252 1.50 

0.2233 0.177 0.2233 0.177165 0.2233 0.17716535 27. 00 
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l ogger data 

0.235 0.679 0.235 0.679134 0.23 5 0.67913386 103.50 

0.2475 0 . 988 0.2475· 0.987533 0 . 2475 0.98753281 150.50 

0.2607 0.99 1 0.2607 0.990814 0.2607 0.99081365 151 .00 

0.2747 0 . 988 0 . 2747 0.987533 0 . 27 4 7 0.98753281 150.50 

0 . 2895 0.978 0.2895 0.97769 0 . 2895 0.97769029 149.00 

0.3052 0.971 0.30 5 2 0.97 1129 0 . 30 5 2 0.97112861 148.00 

0 . 3218 0.9 55 0.32 1 8 0.954724 0 . 32 1 8 0.95472441 145.50 

0 . 3395 0.942 0 . 339 5 0.941601 0 . 3395 0.94160105 143.50 

0.3582 0 . 932 0.3582 0.931759 0 . 3 5 82 0.93175853 142.00 
0.378 0.919 0.378 0.918635 0.378 0.91863517 140.00 
0 . 399 0.909 0.399 0.908793 0.399 0.90879265 138.50 

0.4212 0.896 0 . 42 1 2 0.895669 0 .4 2 1 2 0.89566929 136.50 

0.44 4 7 0 . 869 0 . 4447 0.869423 0. 4 4 4 7 0.86942257 132.50 

0 . 4695 0.846 0.4695 0.846457 0 . 4695 0.84645669 129.00 

0.4958 0.837 0.4958 0.836614 0 . 4958 0.83661417 127.50 

0 . 5238 0.784 0.5238 0.784 121 0 . 5238 0.78412073 119.50 

0.5535 0.758 0.5535 0.757874 0 .5 53 5 0.75787402 115.50 

0.5848 0 . 728 0.5848 0.728346 0. 5 848 0.72834646 111 .00 

0.618 0.702 0.618 0.7021 0.6 1 8 0.70209974 107.00 

0.6532 0.669 0.6532 0.66929 1 0 . 6532 0.66929134 102.00 

0.6905 0.646 0.6905 0.646325 0 . 6905 0.64632546 98.50 

0.73 0 . 617 0.73 0.616798 0.7 3 0.6167979 94.00 

0.7718 0.591 0.7718 0.590551 0.77 1 8 0.59055118 90.00 

0.8162 0 . 568 0.8162 0.567585 0.8162 0.5675853 86.50 

0.8632 0.545 0 . 8632 0.544619 0 . 8632 0.54461942 83.00 

0 . 913 0 . 525 0. 9 13 0.524934 0. 913 0.52493438 80.00 

0.9657 0.509 0.9657 0.50853 0 . 9657 0.50853018 77.50 

1.0215 0.489 1.0215 0.488845 1 .02 1 5 0.48884514 74.50 

1.0807 0.472 1. 0807 0.472441 1 . 0807 0.47244094 72.00 

1.1433 0.456 1 .1433 0.456037 1.1433 0.45603675 69.50 

1.2097 0 . 440 1 .2097 0.439633 1 .2097 0.43963255 67.00 

1.28 0.427 1.28 0.426509 1 .28 0.42650919 65.00 

1.3545 0.4 1 7 1. 3545 0.416667 1.354 5 0.41666667 63.50 

1.4335 0.400 1 .4335 0.400262 1.4335 0.40026247 61 .00 

1 . 5172 0.387 1 .5172 0.387139 1 . 5 1 72 0.38713911 59.00 

1.6057 0.377 1 .605 7 0.377297 1.60 5 7 0.37729659 57.50 

1.6995 0.367 1.6995 0.367454 1.6995 0.36745407 56.00 

1.7988 0.358 1.7988 0.357612 1.7988 0.35761155 54.50 

1.9042 0 . 348 1 . 9042 0.347769 1. 9042 0.34776903 53.00 

2.0157 0.338 2.0 1 57 0.337927 2 .0 1 5 7 0.33792651 51 .50 

2.1338 0 . 331 2.1338 0.331365 2 . 1338 0.33136483 50.50 

2 . 259 0.322 2.259 0.321522 2.2 5 9 0.32152231 49.00 

2 . 3915 0.308 2.391 5 0.308399 2.391 5 0.30839895 47.00 

2.532 0.302 2.532 0.301837 2 . 532 0.30183727 46.00 

2.6808 0.299 2 . 6808 0.298556 2.6808 0.29855643 45.50 

2.8383 0.295 2 . 8383 0.295276 2 . 8383 0.29527559 45.00 
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logger data 

3.0052 0.285 3.0052 0.285433 3.0052 0.28543307 43.50 

3.182 0.276 3.182 0.275591 3.182 0.27559055 42.00 

3.3693 0.276 3.3693 0.275591 3.3693 0.27559055 42 .00 

3.5677 0.269 3.5677 0.269029 3.5677 0.26902887 41.00 

3.7778 0.259 3.7778 0.259186 3.7778 0.25918635 39.50 

4.0005 0.256 4.0005 0.255906 4.0005 0.25590551 39.00 

4 . 2363 0.249 4.2363 0.249344 4.2363 0.24934383 38.00 

4.4862 0.243 4.4862 0.242782 4.4862 0.24278215 37 .00 

4 . 7508 0.236 4.7508 0.23622 4.7508 0.23622047 36 .00 

5.0312 0.230 5.0312 0.229659 5.0312 0.22965879 35.00 
5.328 0.226 5.328 0.226378 5.328 0.22637795 34.50 

5.6425 0 . 223 5.6425 0.223097 5.6425 0.22309711 34.00 

5.9757 0.217 5.9757 0.216535 5.9757 0.21653543 33.00 

6 .3285 0 . 213 6.3285 0.213255 6.3285 0.21325459 32.50 

6 .7023 0.207 6 . 7023 0.206693 6 . 7023 0.20669291 31.50 

7.0983 0 . 203 7.0983 0.203412 7.0983 0.20341207 31.00 

7.5177 0.200 7.5177 0.200131 7.5177 0.20013123 30.50 

7. 962 0 . 197 7. 962 0.19685 7. 962 0.19685039 30.00 

8.4327 0.187 8.4327 0.187008 6 .4 327 0.18700787 28.50 

8.9312 0.180 8.9312 0.180446 8 . 93 1 2 0.1 8044619 27.50 

9.4592 0.180 9.4592 0.180446 9.4592 0.18044619 27.50 

10.0185 0 . 174 10.0185 0.173885 10.0185 0.17388451 26.50 

10 . 611 0 . 167 10 .61 1 0.167323 10.611 0.16732283 25.50 

11.2385 0.161 11.2385 0.160761 11.2385 0.16076115 24.50 

11.9033 0.157 11.9033 0.15748 11.9033 0.15748031 24.00 

12.6075 0.154 12.6075 0.154199 12 . 6075 0.15419948 23.50 

13.3533 0.151 13.3533 0.1 50919 13.3533 0.15091864 23.00 

14.1433 0.144 14.1433 0.144357 14.1433 0.14435696 22.00 

14.9802 0.141 14.9802 0.141076 14.9802 0.14107612 21 .50 

15.8667 0 .135 15.8667 0.134514 15.8667 0.13451444 20.50 

16.8057 0 .131 16.8057 0.131234 16 . 8057 0.1312336 20.00 

17.8003 0.125 17.8003 0.124672 17.8003 0.12467192 19.00 

18 . 8003 0.121 18.8003 0.121391 18.8003 0.12139108 18.50 

19.8003 0.118 19.8003 0.11811 19.8003 0.11811024 18.00 

20 . 8003 0.112 20.8003 0.111549 20.8003 0.11154856 17.00 

21 .8003 0.108 21.8003 0.108268 21 . 8003 0.10826772 16.50 

22.8003 0.105 22.8003 0.104987 22 . 8003 0.10498688 16.00 

23.8003 0.098 23.8003 0.098425 23.8003 0.0984252 15.00 

24.8003 0.095 24.8003 0.095144 24 . 8003 0.09514436 14.50 

25.8003 0.092 25.8003 0.091864 25.8003 0.09186352 14.00 

26.8003 0.089 26 . 8003 0.088583 26 . 8003 0.08858268 13.50 

27.8003 0.085 27.8003 0.085302 27 . 8003 0.08530184 13.00 
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!TIME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 
LOGGER SIGN ADJUSTMENT: 

0 
1 

logger data 

LOGGER AND MANUAL DATA 
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Client: Seneca Army Depot Activity 

Project: SEAD-4 RI/FS 

Project No.: 734539-0100 I 

Well No.: MW4-13 
18 MINUTES 

Test Date: May 9, 1999 

Till 
10 00 ~---------------------------~ 

Formation Tested: 

Rising (R) or Falling (F) Head Test: 

Hydraulic conductivity 

Casing stickup 

Static water level (from top of casing) 

Depth to bottom of screen (from ground level) 

Boring diameter 

Casing diameter 

Screen diameter 

Screen length 

Depth to "impermeable boundary" 

Estimated ratio of Kh/Kv 

Porosity of filter pack 

.1.H at time zero (Y 0) 

.1.H at time t (Y,) 

Time 

R 

Bouwer-Rice Parameters 

feet cm 

1.31 39.93 SW 

4.59 139.90 H 

3.9 118.87 Ts 

0.083 2.54 Rw 

0.083 2.54 Re 

0.167 5.08 DS 

2.00 60.96 L 

5.49 167.34 D 

1.2 36.58 Yo 

0.01 0.30 Y, 

960.00 t (seconds) 

1.00 M 

0.30 n 

6.62E-04 cm/sec 

l.30E-03 ft/min 

1.88 ft/day I .. .., 1.00 .., 
"' !; 

2.30 feet .. 
z 

3.61 feet .., 
:;: 

5.90 feet .., 
u 

8.00 inches < 
..J .. 

2.00 inches <Jl 
Q 0. 10 

2.00 inches 

2.00 feet 

6.80 feet 

1.00 

0.30 

t.20 feet 0.0 1 

0.01 feet 

16
_
00 

minutes 

cm 

24.00 URw 

0.84 HID 

2.25 A 

0.31 B 
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2.38 Ln{(D-H)/Rw] 

2.51 equation (8) 

2. 90 equation (9) 

2.51 Ln(Re!Rw) 

6.6E-04 equation (5) 
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logger data 

FILE: GT20.DAT 

SEl000C 

Environment a Logger 

29-May 16:28 

Unit# 0 Test 0 

Setups: INPUT 1 

- ------- ---------
Type Level (F) 

Mode TOC 

I.D . 30019 

Referenc 7 . 53 

Linearit -0.05 

Scale factor 49 . 87 

Offset 0 

Delay mSEC 50 

Step 0 29-May 10:31:59 

CORRECTED 
ELAPSED ELAPSED CORRECTED 

LOGGER TIME DELTAS TIME DELTAS HEAD RATIO 
TIME LOGGER INPUT (MINUTES) (FEET) (MINUTES) (FEET) (H/H0) 

0 0 0 0 #N/ A #NIA #NIA 

0. 0 083 0 0.0083 0 0.0083 #NIA #NIA 

0.0166 0 0 . 0166 0 0.0166 #NIA #NIA 

0 .025 0 0.025 0 0 . 025 #NIA #NIA 

0. 0333 0 0.0333 0 0.0333 #NIA #NIA 

0 .0416 -0 . 003 0.0416 -0.003 0.0416 #NIA #NIA 

0 .05 -0 . 003 0.05 -0 .003 0 . 05 #NIA #NIA 

0.0583 - 0.003 0 . 0583 -0.003 0.0583 #NIA #NIA 

0 . 0666 0 .136 0.0666 0.136 0.0666 0.136 #NIA 

0 . 075 -0.144 0 . 075 -0.144 0.075 #NIA #NIA 

0.0 833 0 . 038 0.0833 0.038 0.0833 0.038 #NIA 

0.0916 0.595 0.0916 0.595 0.0916 0.595 #NIA 

0.1 0.663 0.1 0.663 0.1 0.663 #NIA 

0 .1083 1.209 0 . 1083 1.209 0.1083 1.209 #NIA 

0 .1166 1.155 0.1166 1.155 0.1166 1.155 #NIA 

0. 125 1.152 0.125 1.152 0 . 125 1.152 #NIA 

0. 133 3 1 . 141 0.1333 1.141 0 . 1333 1.141 #NIA 

0 . 141 6 1 . 136 0.1416 1.136 0.1416 1.136 #NIA 
0. 15 1.13 0.15 1.13 0 . 15 1.13 #NIA 

0 . 1 58 3 1.125 0. 1583 1.125 0 . 1583 1.125 #NIA 

0 . 16 66 1 . 119 0.1666 1.119 0.1666 1.119 #NIA 
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_l ogge r data 

0.175 1.117 0.175 1. 117 0 .1 75 1.117 #NIA 

0 . 183 3 1.111 0 . 1833 1. 11 1 0 .1833 1.111 #NIA 

0.191 6 1.106 0. 1 9 1 6 1.106 0 . 1 916 1.106 #NIA 

0.2 1 .1 03 0.2 1.103 0.2 1.103 #NIA 
0.2083 1.1 0.2083 1.1 0 . 208 3 1.1 #NIA 

0.2166 1 . 09 5 0.2166 1.095 0.2 1 66 1.095 #NIA 

0 . 225 1.092 0.22 5 1.092 0 .22 5 1.092 #NIA 
0.2333 1.089 0 .2333 1.089 0. 2 333 1.089 #NIA 
0 . 2416 1.087 0.24 1 6 1.087 0.2 416 1.087 #NIA 

0.2 5 1.08 1 0.2 5 1.081 0. 25 1.081 #NIA 
0.2583 1.079 0.2 5 83 1.079 0 . 2583 1.079 #NIA 
0 . 2666 1.076 0 . 2666 1.076 0.2666 1.076 #NIA 

0.275 1.073 0 . 27 5 1.073 0.27 5 1.073 #NIA 
0.2833 1 . 07 0.2833 1.07 0 . 2833 1.07 #NIA 
0.29 1 6 1.068 0 . 29 1 6 1.068 0.29 16 1.068 #NIA 

0.3 1.06 5 0.3 1.065 0 . 3 1.065 #NIA 

0.3083 1.06 0 . 3083 1.06 0.3083 1.06 #NIA 

0.3 1 66 1 .0 5 7 0 . 3 1 66 1.057 0.3 1 66 1.057 #NIA 

0.325 1 .054 0.325 1.054 0 . 325 1.054 #NIA 

0.3333 1 . 051 0.3333 1.051 0 . 3333 1.051 #NIA 
0 . 35 1 .046 0.3 5 1.046 0 . 3 5 1.046 #NIA 

0.3666 1. 0 41 0 . 3666 1.041 0 .366 6 1.041 #NIA 

0.3833 1 . 035 0.3833 1.035 0 . 3833 1.035 #NIA 

0.4 1.03 0.4 1.03 0.4 1.03 #NIA 

0 . 4 1 66 1 .02 7 0.4 1 66 1.027 0 . 4 1 66 1.027 #NIA 

0 . 4333 1 .022 0 . 4333 1.022 0 . 4333 1.022 #NIA 

0 . 45 1. 0 1 6 0 . 4 5 1.016 0 .45 1.016 #NIA 

0.4666 1.011 0.4666 1.011 0 . 4666 1.011 #NIA 

0 . 4833 1 .00 5 0.4833 1.005 0.4833 1.005 #NIA 

0.5 1 0.5 1 0 .5 1 #NIA 

0. 5 166 0.997 0 . 5 1 66 0.997 0. 51 6 6 0.997 #NIA 

0. 5 333 0.992 0 . 5333 0.992 0. 5 333 0.992 #NIA 

0.55 0.986 0 .55 0.986 0.55 0.986 #NIA 

0 . 5666 0.984 0. 5 666 0.984 0 . 5666 0.984 #NIA 

0.5833 0.978 0 .5 833 0.978 0 .5 833 0.978 #NIA 

0 . 6 0.973 0.6 0.973 0. 6 0.973 #NIA 

0 . 6166 0.97 0.6 1 66 0.97 0.6 1 66 0.97 #NIA 

0 . 6333 0 . 964 0 . 63 3 3 0.964 0.6333 0.964 #NIA 

0.65 0 . 9 5 9 0 .65 0.959 0.6 5 0.959 #NIA 

0.6666 0 .9 5 6 0.6 6 66 0.956 0 .6 66 6 0.956 #NIA 

0.6833 0.9 51 0 . 68 3 3 0.951 0.68 3 3 0.951 #NIA 

0.7 0 . 9 45 0 .7 0.945 0. 7 0.945 #NIA 

0.7166 0.943 0. 71 66 0.943 0.7166 0.943 #NIA 

0.7333 0.94 0.7333 0.94 0.7333 0.94 #NIA 

0.75 0 . 93 5 0.7 5 0.935 0.7 5 0.935 #N/A 

0.7666 0.932 0.7666 0.932 0 . 7 666 0.932 #N/A 

Mwl 3s lug .xls, 5 /2 6 / 99 



logger data 

0.7833 0 . 926 0.7833 0.926 0.7833 0.926 #N/A 

0.8 0.921 0 . 8 0.921 0.8 0.921 #N/A 

0.8166 0.918 0.8166 0.918 0.8166 0.918 #N/A 

0.8333 0.916 0.8333 0.916 0.8333 0.916 #N/A 

0.85 0.91 0.8 5 0.91 0.85 0.91 #N/A 

0.8666 0.905 0.8666 0.905 0.8666 0.905 #N/A 

0.8833 0.902 0.8833 0.902 0 . 8833 0.902 #N/A 

0.9 0.899 0.9 0.899 0.9 0.899 #N/A 

0.9166 0.894 0.9166 0.894 0 . 9166 0.894 #N/A 

0.9333 0.891 0 . 9333 0.891 0 . 9333 0.891 #N/A 

0.95 0.888 0.95 0.888 0.95 0.888 #N/A 

0. 9666 0.883 0.9666 0.883 0. 9666 0.883 #N/A 

0.9833 0.88 0.9833 0.88 0.9833 0.88 #N/A 

1 0.878 1 0.878 1 0.878 #N/A 

1. 2 0.831 1.2 0.831 1.2 0.831 #N/A 

1.4 0.793 1 . 4 0.793 1 . 4 0.793 #N/A 

1.6 0.755 1.6 0.755 1.6 0.755 #N/A 

1.8 0 . 72 1.8 0.72 1.8 0.72 #N/A 

2 0.687 2 0.687 2 0.687 #N/A 

2.2 0.657 2.2 0.657 2 . 2 0.657 #N/A 

2.4 0.628 2 .4 0.628 2.4 0.628 #N/A 

2.6 0.6 2.6 0.6 2.6 0.6 #N/A 

2.8 0 . 576 2.8 0.576 2.8 0.576 #N/A 

3 0.549 3 0.549 3 0.549 #N/A 

3 .2 0 .5 27 3.2 0.527 3.2 0.527 #N/A 

3.4 0.505 3.4 0.505 3.4 0.505 #N/A 

3.6 0.484 3.6 0.484 3.6 0.484 #N/A 

3.8 0 . 465 3.8 0.465 3.8 0.465 #N/A 

4 0.443 4 0.443 4 0.443 #N/A 

4.2 0.427 4.2 0.427 4.2 0.427 #N/A 

4.4 0.407 4.4 0.407 4.4 0.407 #N/A 

4.6 0.391 4 . 6 0.391 4.6 0.391 #NIA 

4.8 0.378 4.8 0.378 4.8 0.378 #N/A 

5 0.361 5 0.361 5 0.361 #N/A 

5.2 0.348 5.2 0.348 5.2 0.348 #N/A 

5.4 0.334 5.4 0.334 5.4 0.334 #N/A 

5 . 6 0.323 5.6 0.323 5.6 0.323 #N/A 

5.8 0.31 5.8 0.31 5.8 0.31 #N/A 

6 0.299 6 0.299 6 0.299 #N/A 

6.2 0.288 6 . 2 0.288 6.2 0.288 #N/A 

6.4 0.277 6.4 0.277 6.4 0.277 #N/A 

6.6 0.266 6.6 0.266 6 . 6 0.266 #N/A 

6.8 0.258 6.8 0.258 6.8 0.258 #N/A 

7 0.247 7 0.247 7 0.247 #N/A 

7.2 0.239 7.2 0.239 7.2 0.239 #N/A 

7.4 0.231 7.4 0.231 7.4 0.231 #N/A 
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logger . da ta 

7.6 0 . 223 7.6 0.223 7. 6 0.223 #N/A 

7.8 0.21 5 7.8 . 0.215 7 .8 0.215 #N/A 

8 0.209 8 0.209 8 0.209 #N/A 

8.2 0 . 201 8.2 0.201 8.2 0.201 #N/A 

8 . 4 0 .193 8 . 4 0.193 8.4 0.193 #N/A 

8 . 6 0. 187 8.6 0.187 8.6 0.187 #N/A 

8 . 8 0.182 8 . 8 0.182 8.8 0.182 #N/A 

9 0. 1 76 9 0.176 9 0.176 #N/A 

9.2 0.171 9.2 0.171 9.2 0.171 #N/A 

9 .4 0.166 9 . 4 0.166 9.4 0.166 #N/A 

9.6 0.16 9.6 0. 16 9.6 0.16 #NIA 

9.8 0.155 9.8 0.155 9.8 0.155 #N/A 

10 0.149 1 0 0.149 10 0.149 #N/A 

11 0.13 11 0. 13 11 0.13 #N/A 

1 2 0.114 12 0.1 14 12 0.114 #N/A 

13 0.1 13 0.1 13 0.1 #N/A 

14 0.087 14 0.087 14 0.087 #N/A 

15 0.079 15 0.079 15 0.079 #N/A 

1 6 0.068 16 0.068 16 0.068 #NIA 

1 7 0.062 17 0.062 17 0.062 #N/A 

1 8 0.057 18 0.057 18 0.057 #N/A 

1 9 0 .0 5 1 19 0.051 19 0.051 #N/A 

20 0.046 20 0.046 20 0.046 #N/A 

21 0.043 21 0.043 21 0.043 #N/A 

22 0.038 22 0.038 22 0.038 #N/A 

23 0.038 23 0.038 23 0.038 #N/A 

2 4 0.035 24 0.035 24 0.035 #N/A 

25 0 . 03 25 0.03 25 0.03 #N/A 

26 0 . 03 26 0.03 26 0.03 #N/A 

27 0.024 27 0.024 27 0.024 #N/A 

28 0.027 28 0.027 28 0.027 #N/A 

29 0.027 29 0.027 29 0.027 #N/A 

30 0.024 30 0.024 30 0.024 #N/A 

3 1 0 . 024 31 0.024 31 0.024 #N/A 

32 0.022 32 0.022 32 0.022 #N/A 

33 0.019 33 0.019 33 0.019 #N/A 

34 0.019 34 0.019 34 0.019 #N/A 

35 0.0 19 35 0.019 3 5 0.019 #N/A 

36 0.019 36 0.019 36 0.019 #N/A 

37 0.016 37 0.016 37 0.016 #N/A 

38 0.016 38 0.016 38 0.016 #N/A 

39 0.016 39 0.016 39 0.016 #N/A 

40 0 .016 40 0.016 40 0.016 #N/A 

41 0 . 013 41 0.013 41 0.013 #N/A 

42 0 . 013 42 0.013 42 0.013 #N/A 

43 0 . 016 43 0.016 43 0.016 #N/A 
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45 

0.013 

0 . 011 

44 

45 

logger data 

0.013 

0.011 
44 

45 

0.013 

0.011 
#N/A 
#N/A 
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jTIME START ADJUSTMENT 

LOGGER DATA ADJUSTMENT: 
LOGGER SIGN ADJUSTMENT: 

0 
1 

logger data 

LOGGER AND MANUAL DATA 

1-
w 
w 
u.. 
z 
□ 
<i: 
w 
I 

~ 
w 
t'.l 0 .1 
z 
<i: 
I 
u 

0.01 

0 10 20 30 40 

ELAPSED TIME IN MINUTES 

50 

□LOGGER 

.AMANUAL 
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Appendix E 

Grain Size Analysis Results 

• Surface Soil 
• Subsurface Soil 
• Sediments 





Surface Soil 





STL-VT ASTM D422 Parti c le Size Analys is Sampl e ID 043001 
Sample preparati on by: D22 17 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 90.3 9.7 

#4 4.75 80.4 9.9 
#10 2.00 69.5 10.8 
#20B 850.0 um 65.2 4.4 
#40B 425 .0 60.1 5.1 
#60B 250.0 55 .8 4.2 
#80B 180.0 52.9 2.9 

#100B 150.0 51.2 1.6 
#200B 75 .0 45.6 5.6 

Hydrometer 33.4 30.1 15.5 Dispersion of soil 

I 21.6 25.9 4.2 for hydrometer test 

I 12.7 2 1.7 4.2 by mechanical mixer 

I 9.1 18.5 3.1 with metal paddle 

I 6.6 15.4 3.1 operated for at least 

I 3.3 10.1 5.2 one minute within a 
V 1.4 4.4 5.8 dispersion cup 

256 8 

~~~ 
Set 71695 

Submitted By: 11 :06 on 2 I-Jan-99 Lab No. 373173 
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ASTM D422 Particle Size Analysis Sample ID 043001REP 
Sample preparation by: D2217 
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:,u 20 10 

millimeters 

I 

• 500 
,I , 

200 100 50 20 10 5 2 

microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 83.7 16.3 

#4 4.75 72.6 11.1 
#10 2.00 64.1 8.6 
#20B 850.0 um 59.7 4.4 
#40B 425.0 55.1 4.7 
#60B 250.0 51.2 3.9 
#80B 180.0 48.4 2.8 
#100B 150.0 46.9 1.5 
#200B 75.0 41.5 5.4 

Hydrometer 33.2 30.3 11.2 Dispersion of soil 

I 21.4 27.2 3.1 for hydrometer test 

I 12.6 23. l 4.1 by mechanical mixer 

I 9.0 20.1 3.1 with metal paddle 

I 6.6 17.0 3.1 operated for at least 

I 3.2 12.9 4.1 one minute within a 
V 1.4 7.3 5.6 dispersion cup 

2569 

'- '# )!·, Set 71695 
Submitted By: ") ,.• - ,( ( , l1.....--- - 11 :07 on 2 l-Jan-99 Lab No. 373173OP 



STL-VT ASTM 0422 Particle Size Analys is Sample ID 043003 
Sample preparation by : 0 22 17 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 86.1 13 .9 

#4 4.75 68 . l 18.0 
#10 2.00 57.5 10.7 
#20B 850.0 um 53 .6 3.9 
#40B 425.0 48.7 4.9 
#60B 250.0 44.7 4.0 
#80B 180.0 42.2 2.6 

#100B 150.0 40.9 1.3 
#200B 75.0 36.5 4.4 

Hydrometer 34.l 21.l 15.4 Dispersion of soil 

I 21.9 18.5 2.6 for hydrometer test 

I 12.9 15.9 2.6 by mechanicai mixer 

I 9.4 13.4 2.6 wit½ metal paddle 

I 6.7 11.7 1.7 operated for at least 

I 3.3 8.3 3.4 one minute within a 
V 1.4 4.4 3.8 dispersion cup 

25 70 

Submitted By: ~jt;z_ l·~~ Set 71695 
11:07 on 2 l-Jan-99 Lab No. 373175 
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ASTM 0422 Particle Size Analysis Sample ID il43004 
Sample preparation by: D221 7 
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1 
7:J 

500 200 100 50 20 10 5 2 1 

microns 

Particle Size, millimeters (mm) and microns (um) 

19 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 79.8 20.2 

#4 4.75 55.5 24.4 
#10 2.00 44.4 11.1 
#20B 850.0 um 41.2 3.2 
#40B 425.0 37.2 4.0 
#60B 250.0 34.2 3.0 
#80B 180.0 32.1 2.1 

#100B 150.0 31.1 1.0 
#200B 75.0 27.5 3.5 

Hydrometer 34.9 16.9 10.6 Dispersion of soil 

I 22.3 15.3 1.6 for hydrometer test 

I 13.1 12.8 2.5 by mechanical mixer 

I 9.5 11.2 1.6 with metal paddle 

I 6.5 9.5 1.6 operated for at least 

I 3.3 7.1 2.5 one minute within a 
V 1.4 3.4 3.7 dispersion cup 
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ASTM D422 Particle S_ize Analys is Sample ID 043005 
Sample preparation by: D221 7 
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Particle Size, millimeters (mm) and microns (um) 

19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 85.6 14.4 

#4 4.75 60.4 25.2 
#10 2.00 44.1 16.3 
#20B 850.0 um 39.1 4.9 
#40B 425.0 33 .6 5.5 
#60B 250.0 30.3 3.3 
#80B 180.0 28.5 1.8 

#l0OB 150.0 27.6 0.9 
#200B 75.0 24.9 2.7 

Hydrometer 35.8 . 12.1 12.8 Dispersion of soil 

I 23.1 9.0 3.1 for hydrometer test 

I 13.6 5.9 3.1 by mechanical mixer 

I 9.5 4.4 1.5 with metal paddle 

I 6.9 3.6 0.8 operated for at least 

I 3.5 2.1 1.5 one minute within a 
V 1.5 0.1 1.9 dispersion cup 
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STL-VT ASTM D422 Particie Size Analys is Sample ID 043006 
Sample preparation by: D22 17 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 86.6 13.4 

#4 4.75 65.4 21.2 
#10 2.00 56.7 8.7 
#20B 850.0 um 52.0 4.7 
#40B 425 .0 45.5 6.6 
#60B 250.0 40.9 4.5 
#80B 180.0 38.2 2.7 

#100B 150.0 36.9 1.3 
#200B 75.0 32.9 4.0 

Hydrometer 35 .8 18.9 14.0 Dispersion of soil 

I 22.9 15.3 3.6 for hydrometer test 

I 13.4 12.9 2.4 by mechanical mixer 

I 9.4 10.4 2.4 with metal paddle 

I 6.9 8.0 2.4 operated for at least 

I 3.5 5.6 2.4 one minute within a 
V 1.5 2.6 3.0 dispersion cup 
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<;TL-VT ASTM D422 Particle Size Analys is Sample ID 043007 
Sample preparation by: D22 17 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 97.0 3.0 
#10 2.00 96.8 0.2 
#20B 850.0 um 93.4 3.4 
#40B 425 .0 88.6 4.8 
#60B 250.0 83 .8 4.9 
#80B 180.0 80.3 3.4 

#100B 150.0 78.5 1.8 
#200B 75.0 72.6 5.9 

Hydrometer 35 .8 27.4 45.2 Dispersion of soil 

I 22.8 23.9 3.5 for hydrometer test 

I 13.3 20.4 3.5 by mechanicai mixer 

I 9.3 16.9 3.5 with metal paddle 

I 6.9 11. 7 5.3 operated for at least 

I 3.3 8.2 3.5 one minute within a 
V 1.5 2.3 5.8 dispersion cup 
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STL-VT ASTM 0422 Particle Size Analysis Sample ID 043008 
Sample preparation by: D22 17 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0. 0.0 

#4 4.75 99.0 1.0 
#10 2.00 98.1 0.9 
#20B 850.0 um 94.8 3.3 
#40B 425.0 88.3 6.4 
#60B 250.0 83 .0 5.4 
#80B 180.0 79.5 3.4 

#100B 150.0 77.7 1.8 
#200B 75.0 71.6 6.1 

Hydrometer 30.2 39.4 32.2 Dispersion of soil 

I 19.9 34.1 5.3 for hydrometer test 

I 12.1 27.0 7.1 by mechanical mixer 

I 8.6 20.9 6.2 with metal paddle 

I 6.4 17.3 3.5 operated for at least 

I 3.2 10.3 7.1 one minute within a 
V 1.4 5.6 4.7 dispersion cup 
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ASTM 0422 Particle Size Analysis Sample ID 043012 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># I 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 94.8 5.2 

#4 4.75 93.3 1.5 
#IO 2.00 86.9 6.4 
#20B 850.0 um 78.6 8.2 
#40B 425.0 68.4 10.2 
#60B 250.0 60.6 7.8 
#80B 180.0 55.7 4.9 

#100B 150.0 53.4 2.4 
#200B 75.0 46.5 6.9 

Hydrometer 35.8 24.4 22.0 Dispersion of soil 

I 22.8 21.3 3.1 for hydrometer test 

I 13.4 16.6 4.7 by mechanical mixer 

I 9.5 13.5 3.1 with metal paddle 

I 6.6 10.4 3.1 operated for at least 

I 3.4 5.7 4.7 one minute within a 
V 1.5 2.1 3.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043013 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># l 0): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.5 0.5 
#10 2.00 98.7 0.7 
#20B 850.0 um 94.4 4.3 
#40B 425.0 88.1 6.3 
#60B 250.0 82.9 5.2 
#80B 180.0 79.4 3.5 

#100B 150.0 77.5 1.9 
#200B 75.0 71.6 5.9 

Hydrometer 30.6 37.6 34. l Dispersion of soil 

I 20.0 33 .2 4.4 for hydrometer test 

I 12. l 27.0 6.2 by mechanical mixer 

I 8.8 22.6 4.4 with metal paddle 

I 6.5 18.2 4.4 operated for at least 

I 3.2 12.0 6.2 one minute within a 
V 1.4 6.5 5.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043023 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 98.6 1.4 

#4 4.75 96.9 1.8 
#10 2.00 96.5 0.4 
#20A 850.0 um 90 .5 6.0 
#40A 425.0 80.3 10.2 
#60A 250.0 73.7 6.6 
#80A 180.0 69.7 3.9 

#I00A 150.0 67.6 2.1 
#200A 75.0 60.4 7.2 

Hydrometer 32.6 26.6 33.8 Dispersion of soil 

I 21.6 20.1 6.5 for hydrometer test 

I 12.9 15.2 4.9 by mechanical mixer 

I 9.4 12 .8 2.4 with metal paddle 

I 6.8 8.7 4.1 operated for at least 

I 3.4 4.6 4.1 one minute within a 
V 1.4 I. I 3.5 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043029 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 97.4 2.6 

#4 4.75 89.0 8.3 
#10 2.00 85.0 4.0 
#20A 850.0 um 81.6 3.4 
#40A 425.0 77.8 3.8 
#60A 250.0 74.6 3.1 
#80A 180.0 72.5 2.1 

#l0OA 150.0 71.3 1.2 
#200A 75.0 66.4 4.9 

Hydrometer 31.4 29.8 36.7 Dispersion of soil 

I 20.3 26.9 2.9 for hydrometer test 

I 12.0 23 .9 3.0 by mechanical mixer 

I 8.6 21.6 2.3 with metal paddle 

I 6.4 17.8 3.8 operated for at least 

I 3.2 11.8 6.0 one m inute within a 
V 1.4 6.3 5.5 dispersion cup 
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ASTM 0422 Particle Size Analys is Sample ID 043030 
Sample preparation by: D22 17 
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particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 97.2 2.8 
#10 2.00 95.0 2.2 
#20B 850.0 um 90.1 4.8 
#40B 425.0 81.2 9.0 
#60B 250.0 74.3 6.9 
#80B 180.0 69.9 4.4 

#100B 150.0 67.4 2.5 
#200B 75.0 58.7 8.7 

Hydrometer 32.0 34.1 24.6 Dispersion of soil 

I 21.0 28.4 5.7 for hydrometer test 

I 12.6 2 1.7 6.7 by mechanical mixer 

I 9.1 17.8 3.8 with metal paddle 

I 6.4 14.0 3.8 operated for at least 

I 3.4 8.3 5.7 one minute within a 
V 1.4 4.1 4.1 dispersion cup 
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STL-YT ASTM D422 Particle Size Analysis Sample ID 043032 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand Shape and hardness (># 10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 100.0 0.0 
#20A 850.0 um 94.3 5.7 
#40A 425 .0 84.3 IO.I 
#60A 250.0 76.4 7.9 
#80A 180.0 71. l 5.2 

#lOOA 150.0 68.2 2.9 
#200A 75.0 57.4 10.8 

Hydrometer 30.6 35. l 22.3 Dispersion of soil 

I 20.6 27. l 8.1 for hydrometer test 

I 12.5 19.8 7.3 by mechanical mixer 

I 9.1 15.8 4.0 with metal paddle 

I 6.6 12.7 3.1 operated for at least 

I 3.3 7.0 5.7 one minute within a 
V 1.4 l.9 5. 1 dispersion cup 
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SI L- V I A~ 1 Ivl U4.L.L J:'an1clc ~IZt: Analys is U-B0J6 
Sample preparation by: 02217 
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Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Submitted By: 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20B 
#40B 
#60B 
#80B 

#100B 
#200B 

Hydrometer 
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Particle 
Size 

75.00 mm 
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25.00 
19.00 
9.50 
4.75 
2.00 

850.0 um 
425.0 
250.0 
180.0 
150.0 
75.0 
32.4 
21.0 
12 .5 
8.9 
6.7 
3.4 
1.4 

11 :24 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
99.0 
87.2 
74.9 
67.l 
62.9 
60.8 
54.8 
33 .5 
29.6 
23.6 
19.6 
15.6 
9.6 
5.3 

21-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
0.6 

11.8 
12.3 
7.8 
4.2 
2.0 
6.0 

21 .3 Dispersion of soil 
4.0 for hydrometer test 
6.0 by mechanical mixer 
4.0 with metal paddle 
4.0 operated for at least 
6.0 one minute within a 
4.3 dispersion cup 

Set 
Lab No. 
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ASTM 0422 Particle Size Analysis Sample ID 043037 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 

particle size: 9.5 mm Shape and hardness (># I 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 92.9 7.1 
#IO 2.00 84 .5 8.4 
#20B 850.0 um 74 .6 9.9 
#40B 425.0 63.2 11.4 
#60B 250.0 56.0 7.3 
#80B 180.0 51.8 4.1 

#100B 150.0 49.7 2.1 
#200B 75.0 43.3 6.4 

Hydrometer 34.8 20.3 23 . l Dispersion of soil 

I 22.6 14.6 5.6 for hydrometer test 

I 13. l 11.5 3.2 by mechanical mixer 

I 9.4 9.2 2.3 with metal paddle 

I 6.7 7.1 2. 1 operated for at least 

I 3.3 2.6 4.5 one minute within a 
V 1.4 I. I 1.5 dispersion cup 
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STL-YT ASTM D422 Particle Size Analysis Sample ID 043037REP 
Sample preparation by: D2217 

100 

90 ..... 

Gravel I Sand 
c. C.Oi:l{"S!3, _I, Fine Crse I Medium L fLo~- .. _J, __ . Silt I pal'__ 

T ; I - I~ I 
----

' I I ; I I I' : I 
I I I I I ·, , , _ _____ .J__\"T" - · ' ___ 1 i 11 1 I '---"----- ·-

! : I 
I li'l I ' I 

I ,! . I 1 I ; I I l I I 
I 

I! 
-'----- --- --:--.-- . 

I ' I ;\I I ,; j I, 'II' 
I : i It I 

; 
I ',; I 

.c 80 C) 

Q) 
70 3: 

I ! I! ]Q I !I ! Ii I 
-- -

; : i i I 
' i : I i j ; ; I l 
I i I 

I ~~ I I I• I I I I 
l 

! ~ i I 
I I I I 

" I 

~ 60 .0 ' " 'IS 
'-
Q) 50 
C 

t+= 40 ..... 
C 

30 Q) 
0 
'- 20 Q) 
0.. 

10 

'TQ 

bk! 
" 

-Baboratory-No--.'3-134459~ \ 

I\ 

-6ample-18 ... ~ .................. 
- •--·v• I,- ■ \ 

--SpGrav-;-2-;6!; ~v :_ • __ -- -· I 1-,, , ., . ..,, I 'r=:: ! I 
' 

I I i I 

ll I : i !::>....:ii_ i I i I 

0 I I I I ! I I ! t ~ ~ 
~IU 20 1 (J b ' 1 500 200 100 50 20 10 5 2 ~ 1 

millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 95.9 4.1 

#4 4.75 81.3 14.6 
#10 2.00 74 .8 6.5 
#20B 850.0 um 66.6 8.2 
#40B 425.0 57 .3 9.3 
#60B 250.0 51.5 5.8 
#80B 180.0 48.2 3.3 

#100B 150.0 46.6 1.6 
#200B 75 .0 41.3 5.3 

Hydrometer 35 .5 15 .2 26.1 Dispersion of soil 

I 22 .8 11.9 3.2 for hydrometer test 

I 13 .3 8.8 3.1 by mechanical mixer 

I 9.5 6.7 2.2 with metal paddle 

I 6.8 4.7 2.0 operated for at least 

I 3.3 2.5 2.2 one minute within a 
V 1.4 0.0 dispersion cup 

16 91 
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STL-YT Sample ID 043038 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 86.5 13.5 
#IO 2.00 80.0 6.5 
#20B 850.0 um 70.7 9.3 
#40B 425 .0 60.2 10.5 
#60B 250.0 53 .7 6.5 
#80B 180.0 50.0 3.7 

#100B 150.0 48.2 1.8 
#200B 75.0 42.3 5.9 

Hydrometer 35.0 18.2 24.0 Dispersion of soil 

I 22.6 14.0 4.3 for hydrometer test 

I 13.1 10.9 3.0 by mecha11ical mixer 

I 9.5 8.8 2.1 with metal paddle 

I 6.8 6.6 2.1 operated for at least 

I 3.3 2.5 4.1 one minute within a 
V 1.4 I. I 1.4 dispersion cup 

1692 

-,f. ti--"J .. '\ Set 71762 
St1hmitte rl R v· I)() . .:; I " " 

,, l~n ()() t - l- XI - "'I -,"'I • 1 r - -



STL-VT ASTM D422 Particle Size Analysis Sample ID 043041 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.5 0.5 
#10 2.00 97.4 2.1 
#20B 850.0 um 87.l 10.3 
#40B 425.0 77.7 9.4 
#60B 250.0 71.5 6.1 
#80B 180.0 67.6 4.0 

#lO0B 150.0 65.5 2.0 
#200B 75.0 58.6 7.0 

Hydrometer 33.0 31.6 27.0 Dispersion of soil 

I 21.3 27. l 4.5 for hydrometer test 

I 12.6 21.6 5.4 by mechanical mixer 

I 9.2 18.2 3.4 with metal paddle 

I 6.3 13.7 4.5 operated for at least 

I 3.2 8.3 5.4 one minute within a 
V 1.4 3.4 4.9 dispersion cup 

~)t'l 
Set 7172~ 5 0 

Submitted By: 09:54 on 25-Jan-99 Lab No. 3734 1 



STL-VT ASTM D422 Particle Size Analysis Sample ID 043042 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9 .5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0, 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 98.6 1.4 
#10 2.00 93.7 4.9 
#20B 850.0 um 84.5 9.2 
#40B 425.0 74.9 9.6 
#60B 250.0 67.7 7.2 
#80B 180.0 62.9 4.7 

#100B 150.0 60.5 2.5 
#200B 75 .0 52.6 7.9 

Hydrometer 33.0 29.2 23.3 Dispersion of soil 

I 21.4 23.9 5.4 for hydrometer test 

I 12.6 19.6 4.3 by mechanical mixer 

I 9.0 15.3 4.3 with metal paddle 

I 6.5 12.0 3.2 operated for at least 

I 3.3 6.8 5.2 one minute within a 
V 1.4 3.2 3.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043048 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 97.4 2.6 

#4 4.75 91.2 6.2 
#10 2.00 80.9 10.3 
#20B 850.0 um 71.0 9.9 
#40B 425.0 61.6 9.4 
#60B 250.0 55.8 5.8 
#80B 180.0 52.6 3.2 

#l00B 150.0 51.0 1.6 
#200B 75.0 46.0 5.0 

Hydrometer 34. l 28.0 18.0 Dispersion of soil 

I 21.9 24.1 4.0 for hydrometer test 

I 12.8 20.1 4.0 by mechanical mixer 

I 9.0 16.1 4.0 with metal paddle 

I 6.7 12.1 4.0 operated for at least 

I 3.4 8.4 3.8 one minute within a 
V 1.4 4.0 4.4 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis . Sample ID 043049 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 98.1 1.9 

#4 4.75 88.6 9.5 
#10 2.00 70.1 18.5 
#20A 850.0 um 56.4 13.7 
#40A 425.0 43.5 12.9 
#60A 250.0 36.2 7.3 
#BOA 180.0 32.9 3.4 
#lO0A 150.0 31.3 1.6 
#200A 75 .0 26.1 5.2 

Hydrometer 34.9 12.8 13.3 Dispersion of soil 

I 22.5 9.6 3.2 for hydrometer test 

I 13.3 6.4 3.2 by mechanical mixer 

I 9.6 5.7 0.8 with metal paddle 

I 6.9 3.3 2.4 operated for at least 

I 2.7 2.6 0.7 one minute within a 
V 1.4 0.8 1.8 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043050 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 97.0 3.0 
#10 2.00 89.3 7.7 
#20B 850.0 um 78.3 11.0 
#40B 425 .0 66.8 11.5 
#60B 250.0 59.7 7.2 
#80B 180.0 55 .7 3.9 

#100B 150.0 53.8 2.0 
#200B 75 .0 47.2 6.6 

Hydrometer 34.4 25.5 21.6 Dispersion of soil 

I 22. 1 21.5 4.0 for hydrometer test 

I 12.9 18 .9 2.7 by mechanical mixer 

I 9.1 13.5 5.3 with metal paddle 

I 6.7 10.9 2.7 operated for at least 

I 3.2 5.8 5.1 one minute within a 
V 1.4 2.7 3. 1 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043050REP 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 96.8 3.2 
#10 2.00 89.8 7.1 
#20B 850.0 um 78.8 10.9 
#40B 425.0 67.6 11.2 
#60B 250.0 60.4 7.2 
#80B 180.0 56.3 4.1 

#100B 150.0 54.4 1.9 
#200B 75.0 47.9 6.5 

Hydrometer 34.2 25.9 22.0 Dispersion of soil 

I 22.0 22.l 3.9 for hydrometer test 

I 12.9 16.9 5.1 by mechanical mixer 

I 9.0 13. l 3.9 with metal paddle 

I 6.6 10.5 2.6 operated for at least 

I 3.2 6.9 3.6 one minute within a 
V 1.4 2.6 4.3 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043051 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># I 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 96.2 3.8 
#10 2.00 89.7 6.6 
#20B 850.0 um 80.2 9.4 
#40B 425.0 69.1 11. l 
#60B 250.0 61.8 7.3 
#80B 180.0 57.8 4.1 

#100B 150.0 55.6 2.1 
#200B 75.0 48.8 6.9 

Hydrometer 34.4 27.0 21.8 Dispersion of soil 

I 22.1 22.8 4.2 for hydrometer test 

I 13.0 17. l 5.6 by mechanical mixer 

I 9.3 12.9 4.2 with metal paddle 

I 6.5 10.1 2.8 operated for at least 

I 3.3 7.5 2.6 one minute within a 
V 1.4 2.8 4.7 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043052 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0. 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 82.4 17.6 
#10 2.00 64.7 17.7 
#20B 850.0 um 55.5 9.2 
#40B 425.0 47.5 7.9 
#60B 250.0 42.7 4.8 
#80B 180.0 39.9 2.8 
#100B 150.0 38.5 1.4 
#200B 75.0 33.8 4.7 

Hydrometer 35.3 15.7 18. l Dispersion of soil 

I 22.5 13 .5 2.2 for hydrometer test 

I 13.2 10.2 3.3 by mechanical mixer 

I 9.4 7.9 2.2 with metal paddle 

I 6.9 5.7 2.2 operated for at least 

I 3.3 3.7 2.0 one minute within a 
V 1.4 1.1 2.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043053 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 91.9 8.1 
#10 2.00 70.8 21.2 
#20B 850.0 um 54.2 16.5 
#40B 425.0 44.6 9.7 
#60B 250.0 39.8 4.8 
#80B 180.0 37.6 2.2 

#100B 150.0 36.7 0.8 
#200B 75.0 34.3 2.4 

Hydrometer 34.4 19.9 14.4 Dispersion of soil 

I 22.0 17.8 2.1 for hydrometer test 

I 12.8 15.7 2.1 by mechanical mixer 

I 9.2 11.6 4.1 with metal paddle 

I 6.4 9.5 2.1 operated for at least 

I 3.3 6.6 2.9 one minute within a 
V 1.4 3.1 3.5 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043054 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 96.2 3.8 

#4 4.75 86.9 9.4 
#IO 2.00 66.1 20.8 
#20B 850.0 um 49.6 16.5 
#40B 425.0 38.1 11.5 
#60B 250.0 31.9 6.2 
#80B 180.0 29.0 2.9 
#100B 150.0 27.8 1.2 
#200B 75.0 24.5 3.3 

Hydrometer 35.1 14.7 9.8 Dispersion of soil 

I 22.4 12.7 1.9 for hydrometer test 

I I 3.1 10.8 1.9 by mechanical mixer 

I 9.2 8.9 1.9 with metal paddle 

I 6.8 6.9 1.9 operated for at least 

I 3.4 5.2 1.8 one minute within a 
V 1.4 1.9 3.2 dispersion cup 
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ASTM D422 Particle Size Analysis Sample ID 043055 
Sample preparation by: D2217 

Gravel / Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 

Shape and hardness (># 10): Subangular Hard 

Particle Percent Incremental 
Size finer percent 

75.00 mm 100.0 0.0 
50.00 100.0 0.0 
37.50 100.0 0.0 
25.00 100.0 0.0 
19.00 100.0 0.0 
9.50 100.0 0.0 
4.75 94.4 5.6 
2.00 87.9 6.5 

850.0 um 74.5 13.5 
425.0 62.3 12.2 
250.0 55.4 7.0 
180.0 51.6 3.8 
150.0 49.7 1.9 
75.0 43.4 6.3 
33.9 21.9 2 1.5 Dispersion of soil 
22.0 16.9 4.9 for hydrometer test 
13.1 11.0 5.9 by mechanical mixer 
9.1 8.1 3.0 with metal paddle 
6.7 6.1 2.0 operated for at least 
2.7 2.3 3.8 one minute within a 
1.4 0.0 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043056 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 98.6 1.4 
#20A 850.0 um 93.1 5.5 
#40A 425.0 86.1 7.0 
#60A 250.0 80.5 5.6 
#80A 180.0 76.5 4.0 
#l00A 150.0 74.1 2.4 
#200A 75.0 63 .9 10.2 

Hydrometer 29.2 42.8 21.1 Dispersion of soil 

I 19.5 35 .4 7.4 for hydrometer test 

I 11.9 27.0 8.3 by mechanical mixer 

I 8.7 20.5 6.5 with metal paddle 

I 6.4 15.9 4.6 operated for at least 

I 2.6 8.6 7.3 one minute within a 
V 1.4 4.8 3.9 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043057 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 99.7 0.3 
#20A 850.0 um 91.5 8.2 
#40A 425 .0 80.4 11.2 
#60A 250.0 72.3 8.1 
#80A 180.0 67.1 5.2 

#l00A 150.0 64.3 2.8 
#200A 75 .0 53.7 10.6 

Hydrometer 32.2 28.1 25.6 Dispersion of soil 

I 21.2 21.8 6.3 for hydrometer test 

I 12.8 14.6 7.2 by mechanical mixer 

I 9.4 11.0 3.6 with metal paddle 

I 6.4 8.3 2.7 operated for at least 

I 2.7 3.0 5.3 one minute within a 
V 1.4 0.9 2.1 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043058 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.1 0.9 
#10 2.00 96.4 2.7 
#20A 850.0 um 88.0 8.5 
#40A 425.0 79.7 8.3 
#60A 250.0 73.8 5.8 
#80A 180.0 70.3 3.6 

#l00A 150.0 68.4 1.9 
#200A 75.0 61.0 7.4 

Hydrometer 30.7 38.9 22.1 Dispersion of soil 

I 20.6 29.0 9.9 for hydrometer test 

I 12.4 21.0 7.9 by mechanical mixer 

I 8.8 18.0 3.0 with metal paddle 

I 6.4 15.1 3.0 operated for at least 

I 2.7 7.3 7.8 one minute within a 
V 1.4 3.0 4.3 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043059 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand Shape and hardness (># 10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#IO 2.00 100.0 0.0 
#20A 850.0 um 97.5 2.5 
#40A 425 .0 93 .3 4.2 
#60A 250.0 88.5 4.8 
#80A 180.0 84.8 3.8 

#lOOA 150.0 82.5 2.3 
#200A 75 .0 72.2 10.3 

Hydrometer 28.6 49.4 22.8 Dispersion of soil 

I 19.1 41.3 8.0 for hydrometer test 

I 11.7 32.3 9.0 by mechanical mixer 

I 8.6 26.3 6.0 with metal paddle 

I 6.3 21.3 5.0 operated for at least 

I 2.6 12.4 8.9 one minute within a 
V 1.4 7.2 5.2 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043060 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
l.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 97.6 2.4 
#10 2.00 95.5 2.1 
#20A 850.0 um 89.9 5.6 
#40A 425.0 83.0 6.9 
#60A 250.0 77.6 5.4 
#80A 180.0 73.8 3.8 
#lO0A 150.0 71.6 2.2 
#200A 75.0 63.0 8.7 

Hydrometer 29.7 38.1 24.9 Dispersion of soil 

I 19.8 31.2 6.9 for hydrometer test 

I 12.0 23.4 7.8 by mechanical mixer 

I 8.6 18.3 5.2 with metal paddle 

I 6.4 14.8 3.5 operated for at least 

I 2.7 7.2 7.6 one minute within a 
V 1.4 3.5 3.7 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043061 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 95 .2 4.8 

#4 4.75 83 .8 11.4 
#10 2.00 73.4 10.4 
#20A 850.0 um 68.5 4.9 
#40A 425.0 64.4 4.1 
#60A 250.0 61.2 3.2 
#80A 180.0 59.0 2.2 

#l00A 150.0 57.8 1.3 
#200A 75 .0 52.0 5.7 

Hydrometer 27.3 38.2 13.8 Dispersion of soil 

I 18.0 34.7 3.5 for hydrometer test 

I 10.8 30.6 4.2 by mechanical mixer 

I 7.8 27.1 3.5 with metal paddle 

I 5.8 24.3 2.8 operated for at least 

I 2.4 16.8 7.5 one minute within a 
V 1.3 11.8 5.1 dispersion cup 
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STL-VT A3TM D422 Particle Size Analysis Sample ID 043062 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 94.6 5.4 
#10 2.00 82.8 11.9 
#20A 850.0 um 72.4 10.3 
#40A 425 .0 63.7 8.7 
#60A 250.0 57.3 6.4 
#80A 180.0 54.2 3.1 

#l00A 150.0 52.7 1.5 
#200A 75.0 48.1 4.7 

Hydrometer 33.4 21.9 26.l Dispersion of soil 

I 21.7 18.1 3.8 for hydrometer test 

I 12.8 15.0 3.1 by mechanical mixer 

I 9.4 12.0 3.1 with metal paddle 

I 6.5 9.7 2.3 operated for at least 

I 3.3 5.9 3.8 one minute within a 
V 1.4 3.3 2.5 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043063 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle ~ize: 19mm Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 98.9 1.1 

#4 4.75 74.5 24.4 
#10 2.00 51. l 23.4 
#20A 850.0 um 36.4 14.7 
#40A 425.0 25.7 10.7 
#60A 250.0 19.6 6.0 
#80A 180.0 16.9 2.7 

#l00A 150.0 15 .6 1.3 
#200A 75.0 11.5 4.1 

Hydrometer 35.8 9.8 1.7 Dispersion of soil 

I 22.8 8.6 1.3 for hydrometer test 

I 13.3 7.3 1.3 by mechanical mixer 

I 9.3 6.1 1.3 with metal paddle 

I 6.8 4.8 1.3 operated for at least 

I 3.4 2.9 1.9 one minute within a 
V 1.4 1.7 1.3 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043064 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0' 0.0 
3/8 inch 9.50 94.4 5.6 

#4 4.75 80.7 13.7 
#10 2.00 74.0 6.7 
#20A 850.0 um 70.9 3.1 
#40A 425.0 67.0 4.0 
#60A 250.0 60.8 6.2 
#80A 180.0 54.1 6.7 

#lO0A 150.0 49.6 4.4 
#200A 75.0 31.7 17.9 

Hydrometer 34.5 15.3 16.4 Dispersion of soil 

I 22.2 13.2 2.0 for hydrometer test 

I 13.1 10.5 2.7 by mechanical mixer 

I 9.2 8.5 2.0 with metal paddle 

I 6.7 7.9 0.7 operated for at least 

I 3.4 5.3 2.6 one minute within a 
V 1.4 3.1 2.1 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043065 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 98.0 2.0 

#4 4.75 89.2 8.8 
#10 2.00 72.7 16.5 
#20A 850.0 um 60.6 12.1 
#40A 425 .0 52.8 7.8 
#60A 250.0 48.8 4.0 
#80A 180.0 46.9 1.9 

#l00A 150.0 46.1 0.8 
#200A 75 .0 43.3 2.8 

Hydrometer 35.0 13.4 29.9 Dispersion of soil 

I 22.4 12.0 1.4 for hydrometer test 

I 13 .1 10.0 2.0 by mechanical mixer 

I 9.4 7.9 2.0 with metal paddle 

I 6.5 6.7 1.2 operated for at least 

I 3.3 4.0 2.7 one minute within a 
V 1.4 2.5 1.5 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043066 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 86.5 13.5 

#4 4.75 62.6 23 .9 
#10 2.00 50.0 12.6 
#20A 850.0 um 41.2 8.8 
#40A 425.0 36.2 5.0 
#60A 250.0 33.8 2.4 
#80A 180.0 32.8 1.0 

#I00A 150.0 32.3 0.4 
#200A 75.0 30.9 1.4 

Hydrometer 37.1 4.6 26.2 Dispersion of soil 

I 23.7 3.4 1.2 for hydrometer test 

I 13.7 2.8 0.6 by mechanical mixer 

I 9.8 2.2 0.6 with metal paddle 

I 7.1 1.7 0.5 operated for at least 

I 3.4 1.1 0.6 one minute within a 
V 1.4 0.4 0.7 dispersion cup 
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S1L-VT ASTM D422 Particle Size Analysis Sample ID 043067 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 98.6 1.4 

#4 4.75 90.4 8.3 
#10 2.00 72.4 17.9 
#20A 850.0 um 59.0 13 .5 
#40A 425.0 48.4 10.6 
#60A 250.0 42 .5 5.9 
#80A 180.0 39.7 2.8 

#l00A 150.0 38.4 1.3 
#200A 75.0 34.2 4.2 

Hydrometer 32.8 21.4 12.8 Dispersion of soil 

I 21.4 18.0 3.4 for hydrometer test 

I 12.6 14.8 3.3 by mechanical mixer 

I 9.0 12.7 2.0 with metal paddle 

I 6.4 10.0 2.7 operated for at least 

I 3.3 6.6 3.4 one minute within a 
V 1.4 3.9 2.7 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043068 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.9 0.1 
#10 2.00 99.5 0.3 
#20A 850.0 um 95.9 3.7 
#40A 425.0 88.6 7.3 
#60A 250.0 83.2 5.4 
#80A 180.0 79.7 3.5 

#lO0A 150.0 77.8 1.9 
#200A 75 .0 70.3 7.5 

Hydrometer 31.2 35.6 34.7 Dispersion of soil 

I 20.9 27.5 8.1 for hydrometer test 

I 12.5 21.2 6.3 by mechanical mixer 

I 8.9 16.8 4.5 with metal paddle 

I 6.6 14.1 2.7 operated for at least 

I 3.2 7.8 6.3 one minute within a 
V 1.4 4.2 3.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043069 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 99.9 0.1 
#20A 850.0 um 94.3 5.6 
#40A 425 .0 86.4 8.0 
#60A 250.0 81.3 5.1 
#80A 180.0 78.3 3.0 

#l00A 150.0 76.8 1.5 
#200A 75 .0 71.1 5.7 

Hydrometer 33.8 22.1 49.0 Dispersion of soil 

I 21.7 19.6 2.5 for hydrometer test 

I 12.7 16.4 3.2 by mechanical mixer 

I 9.0 13.9 2.5 with metal paddle 

I 6.8 10.6 3.3 operated for at least 

I 3.4 6.6 4.0 one minute within a 
V 1.4 4.8 1.8 dispersion cup 

3590 

~&~~ 
Set 7171 2 

Submitted By: 11 :06 on 22-Jan-99 Lab No. 373518 



STL-VT ASTM D422 Particle Size Analysis Sample ID 043069REP 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 99.8 0.2 
#20A 850.0 um 95 .1 4.8 
#40A 425.0 87.0 8.1 
#60A 250.0 81.5 5.5 
#80A 180.0 78.l 3.4 

#l00A 150.0 76.3 1.8 
#200A 75 .0 69.1 7.3 

Hydrometer 33.6 27.6 41.4 Dispersion of soil 

I 21.7 23.4 4.3 for hydrometer test 

I 12.7 20.2 3.2 by mechanical mixer 

I 9.1 18.0 2.1 with metal paddle 

I 6.6 14.8 3.2 operated for at least 

I 3.2 9.6 5.2 one minute within a 
V 1.4 6.2 3.4 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043070 
Sample preparation by: D22 l 7 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 99.9 0.1 
#20A 850.0 um 94.7 5.2 
#40A 425.0 85 .5 9.1 
#60A 250.0 78.8 6.7 
#80A 180.0 74.6 4.3 

#l00A 150.0 72.2 2.3 
#200A 75.0 63.2 9.0 

Hydrometer 33 .2 35.6 27.7 Dispersion of soil 

I 21.3 31.7 3.8 for hydrometer test 

I 12.7 26.4 5.3 by mechanical mixer 

I 9.0 24. l 2.3 with metal paddle 

I 6.6 20.2 3.8 operated for at least 

I 3.2 12.8 7.5 one minute within a 
V 1.4 7.7 5. 1 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043071 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9 .5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.1 0.9 
#10 2.00 98.1 0.9 
#20A 850.0 um 93.7 4.4 
#40A 425.0 87.3 6.4 
#60A 250.0 82.1 5.2 
#80A 180.0 78.5 3.6 

#l00A 150.0 76.6 1.9 
#200A 75.0 69.0 7.6 

Hydrometer 30.2 37.0 31.9 Dispersion of soil 

I 20.0 31.2 5.8 for hydrometer test 

I 12. l 24.6 6.6 by mechanical mixer 

I 8.6 19.6 5.0 with metal paddle 

I 6.4 16.3 3.3 operated for at least 

I 3.2 10.5 5.8 one minute within a 
V 1.4 5.5 5.0 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis_ Sample ID 043072 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 94.7 5.3 
#10 2.00 80.3 14.4 
#20A 850.0 um 63.2 17.2 
#40A 425 .0 49.2 13 .9 
#60A 250.0 43 .1 6.1 
#80A 180.0 40.3 2.8 

#l00A 150.0 39.1 1.2 
#200A 75.0 35.3 3.8 

Hydrometer 33.6 22.6 12.7 Dispersion of soil 

I 21.5 20.2 2.4 for hydrometer test 

I 12.7 16.7 3.5 by mechanical mixer 

I 9.3 14. l 2.5 with metal paddle 

I 6.6 12.4 1.7 operated for at least 

I 3.3 7.6 4.8 one minute within a 
V 1.4 4.9 2.7 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043073 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 92.5 7.5 
#10 2.00 83.6 8.9 
#20A 850.0 um 72.8 10.8 
#40A 425.0 63.4 9.4 
#60A 250.0 57.5 5.9 
#80A 180.0 54.3 3.2 
#l00A 150.0 52.6 1.6 
#200A 75.0 47.0 5.6 

Hydrometer 32.8 27.6 19.4 Dispersion of soil 

I 21.2 24.0 3.6 for hydrometer test 

I 12.5 20.4 3.6 by mechanical mixer 

I 8.9 17.7 2.7 with metal paddle 

I 6.4 15.9 1.8 operated for at least 

I 3.3 10.7 5.3 one minute within a 
V 1.4 6.0 4.7 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043074 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and h_ardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 83.3 16.7 
#10 2.00 54.0 29.3 
#20A 850.0 um 44 .1 9.9 
#40A 425 .0 36.1 8.0 
#60A 250.0 31.6 4.5 
#80A 180.0 29.4 2.2 

#l00A 150.0 28.4 1.0 
#200A 75.0 25.1 3.3 

Hydrometer 35 .0 13.9 11.2 Dispersion of soil 

I 22.3 13.1 0.8 for hydrometer test 

I 13 .0 10.8 2.3 by mechanical mixer 

I 9.5 9.2 1.6 with metal paddle 

I 6.4 7.8 1.4 operated for at least 

I 3.3 5.5 2.3 one minute within a 
V 1.4 3.9 1.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043075 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0· 0.0 
3/8 inch 9.50 96.5 3.5 

#4 4.75 94.0 2.6 
#10 2.00 90.7 3.3 
#20A 850.0 um 80.0 10.7 
#40A 425.0 69.0 11.0 
#60A 250.0 62.7 6.3 
#80A 180.0 59.1 3.6 

#lO0A 150.0 57.3 1.8 
#200A 75.0 51.5 5.9 

Hydrometer 32.6 31.1 20.3 Dispersion of soil 

I 21. l 27.1 4.0 for hydrometer test 

I 12.4 22.2 4.9 by mechanical mixer 

I 8.8 19.2 3.0 with metal paddle 

I 6.5 16.2 3.0 operated for at least 

I 3.3 11.1 5.0 one minute within a 
V 1.4 6.1 5.0 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043076 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

partide size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 98.8 1.2 
#10 2.00 97.7 1.1 
#20A 850.0 um 95.9 1.9 
#40A 425.0 91.8 4.1 
#60A 250.0 86.7 5.1 
#80A 180.0 82.6 4.1 

#l00A 150.0 80.2 2.4 
#200A 75 .0 70.0 10.2 

Hydrometer 27.3 47.7 22.3 Dispersion of soil 

I 18.0 43.5 4.2 for hydrometer test 

I 11.0 36.8 6.7 by mechanical mixer 

I 7.9 32.7 4.1 with metal paddle 

I 5.9 28.6 4.1 operated for at least 

I 2.9 20.9 7.7 one minute within a 
V 1.3 13.2 7.7 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043077 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.5 0.5 
#10 2.00 98.4 1.1 
#20A 850.0 um 96.2 2.3 
#40A 425.0 90.5 5.7 
#60A 250.0 85.1 5.3 
#80A 180.0 80.9 4.2 

#l00A 150.0 78.4 2.6 
#200A 75.0 67.7 10.7 

Hydrometer 30.7 44.0 23.7 Dispersion of soil 

I 20.0 38.5 5.5 for hydrometer test 

I 11.9 33.0 5.5 by mechanical mixer 

I 8.3 28.6 4.4 with metal paddle 

I 6.3 23.1 5.5 operated for at least 

I 3.1 15.4 7.7 one minute within a 
V 1.4 9.9 5.5 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043078 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 97.7 2.3 
#10 2.00 96.6 1.1 
#20A 850.0 um 88.2 8.4 
#40A 425.0 80.6 7.6 
#60A 250.0 75 .5 5.1 
#80A 180.0 72.3 3.1 

#l00A 150.0 70.8 1.5 
#200A 75.0 65.1 5.7 

Hydrometer 31.2 40.3 24.8 Dispersion of soil 

I 20.1 37.2 3.1 for hydrometer test 

I 11.9 33.0 4.2 by mechanical mixer 

I 8.5 30.1 3.0 with metal paddle 

I 6.0 25 .7 4.3 operated for at least 

I 3.1 17.6 8.2 one minute within a 
V 1.4 11.5 6.1 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043079 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 99.8 0.2 
#20A 850.0 um 96.2 3.6 
#40A 425.0 90.1 6.1 
#60A 250.0 85 .2 4.9 
#80A 180.0 81.8 3.4 

#lO0A 150.0 79.8 2.0 
#200A 75.0 72.3 7.5 

Hydrometer 30.2 36.7 35.6 Dispersion of soil 

I 19.8 32.4 4.3 for hydrometer test 

I 11.8 27.2 5.1 by mechanical mixer 

I 8.5 24.0 3.3 with metal paddle 

I 6.3 21.4 2.6 operated for at least 

I 3.2 13.7 7.7 one minute within a 
V 1.4 7.7 6.0 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043093 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand Shape and hardness (>#10): 

Sieve Particle 
size Size 

3 inch 75.00 mm 

2inch 50.00 
1.5 inch 37.50 
1 inch 25 .00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
#10 2.00 
#20B 850.0 um 
#40B 425 .0 
#60B 250.0 
#80B 180.0 

#100B 150.0 
#200B 75.0 

Hydrometer 32.2 

I 21.1 

I 12.6 

I 8.9 

I 6.7 

I 3.4 
V 1.4 

15:24 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
92.4 
81.9 
75.1 
71.7 
70.0 
65.2 
41.8 
34.1 
26.3 
2 1.1 
16.0 
9.9 
3.4 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
7.6 

10.4 
6.8 
3.5 
1.7 
4. 8 

23.4 Dispersion of soil 
7.8 for hydrometer test 
7.8 by mechanical mixer 
5.2 with metal paddle 
5 .2 operated for at least 
6.0 one minute within a 
6.5 dispersion cup 

2 776 

Set 71806 
Lab No. 374342 



STL-VT ASTM D422 Particle Size Analysis Sample ID 043093REP 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand Shape and hardness (>#10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 100.0 0.0 
#20A 850.0 um 93.4 6.6 
#40A 425.0 83.6 9.8 
#60A 250.0 76.7 6.9 
#80A 180.0 73.4 3.3 

#lOOA 150.0 71.7 1.8 
#200A 75 .0 66.3 5.4 

Hydrometer 32.8 44.5 21.8 Dispersion of soil 

I 21.4 35.3 9.2 for hydrometer test 

I 12.7 27.6 7.7 by mechanical mixer 

I 9.1 23.0 4.6 with metal paddle 

I 6.6 17.1 5.9 operated for at least 

I 3.2 9.7 7.4 one minute within a 
V 1.4 4.6 5.1 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043095 
Sample preparation by: D2217 

Gravel Sand 
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Maximum 
particle size: 9.5 mm 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20A 
#40A 
#60A 
#80A 

#l00A 
#200A 

Hydrometer 

I 
I 
I 
I 
I 
V 

millimeters microns 

Particle Size, millimeters (mm) and microns (um) 

Shape and hardness (># 10): 

Particle Percent 
Size finer 

75 .00 mm 100.0 
50.00 100.0 
37.50 100.0 
25.00 100.0 
19.00 100.0 
9.50 100.0 
4.75 99.4 
2.00 99.1 

850.0 um 92.6 
425.0 82.9 
250.0 77.6 
180.0 74.3 
150.0 72.7 
75.0 67.4 
3 1.2 43.8 
20.5 36.7 
12.2 30.8 
9.0 26.0 
6.4 22.5 
3.2 15 .8 
1.4 9.5 

Subrounded Hard 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.6 
0.2 
6.5 
9.8 
5.3 
3.2 
1.6 
5.3 

23.7 
7.1 
5.9 
4.7 
3.5 
6.7 
6.3 

Dispersion of soil 
for hydrometer test 
by mechanical mixer 
with metal paddle 
operated for at least 
one minute within a 
dispersion cup 

2 779 

Submitted By: ~~~ '-:------ 15:44 on 29-Jan-99 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043096 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 98.1 l.9 

#4 4.75 98.1 0.0 
#10 2.00 98.1 0.0 
#20A 850.0 um 93.0 5.1 
#40A 425.0 85.2 7.8 
#60A 250.0 79.1 6.1 
#80A 180.0 75.4 3.7 

#IOOA 150.0 73.4 2.1 
#200A 75 .0 66.8 6.6 

Hydrometer 30.9 47.9 18.9 Dispersion of soil 

I 20.4 39.3 8.6 for hydrometer test 

I 12.2 31.9 7.4 by mechanical mixer 

I 9.0 25.8 6.1 with metal paddle 

I 6.2 22.3 3.5 operated for at least 

I 3.2 16.4 5.9 one minute within a 
V 1.4 l l. l 5.3 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043100 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (># 10): Rounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 82.1 17.9 

#4 4.75 76.2 6.0 
#10 2.00 74.6 1.6 
#20B 850.0 um 72.4 2.1 
#40B 425 .0 69.9 2.5 
#60B 250.0 66.5 3.4 
#80B 180.0 63.2 3.3 

#100B 150.0 61.1 2.1 
#200B 75.0 51.4 9.7 

Hydrometer 31.6 33 .9 17.5 Dispersion of soil 

I 20.7 28.2 5.6 for hydrometer test 

I 12.3 22.9 5.3 by mechanical mixer 

I 8.9 19.1 3.8 with metal paddle 

I 6.2 16.3 2.8 operated for at least 

I 3.2 11.9 4.4 one minute within a 
V 1.4 6.3 5.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043102 
Sample preparation by: 02217 

Gravel Sand 
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Maximum 
particle size: Med sand 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20A 
#40A 
#60A 
#80A 
#l00A 
#200A 

Hydrometer 

I 
I 
I 
I 
I 
V 

millimeters microns 

Particle Size, millimeters (mm) and microns (um) 

Shape and hardness (>#10): 

Particle Percent 
Size finer 

75.00 mm 100.0 
50.00 100.0 
37.50 100.0 
25.00 100.0 
19.00 100.0 
9.50 100.0 
4.75 100.0 
2.00 100.0 

850.0 um 92.8 
425.0 82.7 
250.0 76.l 
180.0 73.0 
150.0 71.3 
75.0 66.5 
31.6 44.5 
20.5 39.4 
12.3 30.5 
8.9 25.4 
6.5 20.6 
3.1 15.7 
1.4 8.9 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
7.2 

10.2 
6.5 
3.1 
1.7 
4.8 

22.0 Dispersion of soil 
5 .1 for hydrometer test 
8.9 by mechanical mixer 
5.1 with metal paddle 
4.9 operated for at least 
4.9 one minute within a 
6.8 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043104 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subangular Brittle 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 88.2 11.8 

#4 4.75 60.9 27.3 
#10 2.00 38.7 22.2 
#20A 850.0 um 30.l 8.7 
#40A 425 .0 24.2 5.9 
#60A 250.0 20.6 3.6 
#80A 180.0 18.7 1.9 

#l00A 150.0 17.8 0.9 
#200A 75.0 14.9 2.9 

Hydrometer 33 .7 11.0 3.9 Dispersion of soil 

I 21.6 9.6 1.4 for hydrometer test 

I 12.7 8.1 1.4 by mechanical mixer 

I 8.9 7.2 0.9 with metal paddle 

I 6.6 6.6 0.6 operated for at least 

I 3.3 4.9 1.7 one minute within a 
V 1.4 3.3 1.6 dispersion cup 

33 58 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043105 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 89.2 10.8 

#4 4.75 68.3 20.8 
#10 2.00 53.4 14.9 
#20B 850.0 um 48.1 5.3 
#40B 425.0 43.1 5.1 
#60B 250.0 39.2 3.8 
#SOB 180.0 36.7 2.6 

#lOOB 150.0 35.4 1.3 
#200B 75.0 31.2 4.2 

Hydrometer 34.7 22.8 8.5 Dispersion of soil 

I 22.3 19.6 3.2 for hydrometer test 

I 13. l 16.5 3.2 by mechanical mixer 

I 9.3 14.4 2.1 with metal paddle 

I 6.8 12. l 2.3 operated for at least 

I 3.3 7.9 4.2 one minute within a 
V 1.4 5.3 2.6 dispersion cup 
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Subsurface Soil 





STL-VT ASTM D422 Particle Size Analy sis 043129 
Sample preparation 'by: 'D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 92.1 7.9 

#4 4.75 87.5 4.6 
#IO 2.00 79.6 7.9 
#20A 850.0 um 74.3 5.3 
#40A 425.0 69.8 4.5 
#60A 250.0 66.2 3.6 
#80A 180.0 63 .8 2.5 

#IOOA 150.0 62.4 1.3 
#200A 75.0 56.2 6.3 

Hydrometer 29.6 46.7 9.4 Dispersion of soil 

I I 9.4 41.5 5.2 for hydrometer test 

I I 1.6 36.3 5.2 by mechanical mixer 

I 8.3 33.2 3.1 with metal paddle 

I 5.9 29.1 4.2 operated for at least 

I 3.0 22.7 6.4 one minute within a 
V 1.3 15.9 6.8 dispersion cup 
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Set 71978 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043133 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0, 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 74.0 26.0 

#4 4.75 56. l 17.9 
#10 2.00 42. l 14.0 
#20B 850.0 um 35 .9 6.2 
#40B 425 .0 32.0 3.9 
#60B 250.0 29.6 2.4 
#80B 180.0 28.2 1.4 
#100B 150.0 27.5 0.7 
#200B 75.0 24.9 2.6 

Hydrometer 32.4 22.2 2.7 Dispersion of soil 

I 20.9 20.2 2.0 for hydrometer test 

I 12.4 16.9 3.3 by mechanical mixer 

I 8.9 14.2 2.7 with metal paddle 

I 6.4 12.9 l.3 operated for at least 

I 3.3 8.9 4.0 one minute within a 
V 1.4 5.3 3.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 043146 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100,0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 82. l 17.9 

#4 4.75 69. l 13.0 
#10 2.00 58. l 11.0 
#20B 850.0 um 52. l 6.0 
#40B 425.0 48. l 4.1 
#60B 250.0 45.5 2.5 
#80B 180.0 43.9 1.6 

#100B 150.0 43.0 0.9 
#200B 75.0 39.5 3.5 

Hydrometer 28.3 36.2 3.3 Dispersion of soil 

I 18.3 34.2 2.0 for hydrometer test 

I 10.9 32 .0 2.1 by mechanical mixer 

I 7.8 29.3 2.7 with metal paddle 

I 5.7 28.0 1.3 operated for at least 

I 3.1 2 1.3 6.7 one minute within a 
V 1.3 14.8 6.4 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041001 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.3 0.7 
#IO 2.00 99.3 0.0 
#20A 850.0 um 97.9 1.5 
#40A 425 .0 95 .5 2.3 
#60A 250.0 93.5 2.1 
#80A 180.0 91.9 1.5 

#IOOA 150.0 91.1 0.9 
#200A 75.0 86.7 4.4 

Hydrometer 30.6 34.9 51.8 Dispersion of soil 

I 19.9 31.4 3.4 for hydrometer test 

I 11.8 28.0 3.4 by mechanical mixer 

I 8.5 24.6 3.4 with metal paddle 

I 6.0 21.2 3.4 operated for at least 

I 3.2 14.4 6.8 one minute within a 
V 1.4 8.3 6.1 dispersion cup 

360 1 
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Set 71771 

Submitted By: - 11 :4 1 on 25-Jan-99 Lab No. 373528 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041002 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 · 0.0 
3/8 inch 9.50 68.6 31.4 

#4 4.75 49.1 19.4 
#10 2.00 39.3 9.8 
#20A 850.0 um 35 .7 3.6 
#40A 425.0 32.3 3.4 
#60A 250.0 30.5 1.8 
#80A 180.0 29.8 0.8 

#lO0A 150.0 29.5 0.3 
#200A 75 .0 28.3 1.1 

Hydrometer 36.4 7.4 20.9 Dispersion of soil 

I 23.1 6.0 1.4 for hydrometer test 

I 13.4 5.3 0.8 by mechanical mixer 
I 9.4 4.5 0.8 with metal paddle 

I 6.9 3.8 0.8 operated for at least 
I 3.4 2.3 1.5 one minute within a 
V 1.4 0.6 1.6 dispersion cup 

3602 
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Set 71771 

Submitted By: 11 :42 on 25-Jan-99 Lab No. 373529 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041003 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (>#10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 93.0 7.0 

#4 4.75 68.3 24.7 
#10 2.00 56.5 11.8 
#20A 850.0 um 54.3 2.2 
#40A 425.0 49.7 4.5 
#60A 250.0 44.8 5.0 
#80A 180.0 41.2 3.5 

#l00A 150.0 39.2 2.1 
#200A 75 .0 28.0 11. l 

Hydrometer 35.3 25 .8 2.2 Dispersion of soil 

I 22.5 22 .2 3.6 for hydrometer test 

I 13.1 18.5 3.6 by mechanical mixer 

I 9.2 16.7 1.8 with metal paddle 

I 6.8 14.9 1.8 operated for at least 

I 2.8 7.9 7.0 one minute within a 
V 1.4 5.5 2.4 dispersion cup 

4 359 

5)-f-~ 
Set 71765 

Submitted By: 11 :05 on 25-Jan-99 Lab No. 373631 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041003REP 
Sample preparation by: 02217 

Gravel · Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># I 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 95.1 4.9 

#4 4.75 69.1 26.0 
#IO 2.00 58.3 10.7 
#20A 850.0 um 56.4 2.0 
#40A 425 .0 52.3 4.1 
#60A 250.0 47.6 4.7 
#80A 180.0 43.9 3.6 

#I00A 150.0 41.7 2.2 
#200A 75.0 30.3 11.4 

Hydrometer 35.2 28.6 1.7 Dispersion of soil 

I 22.5 25 .0 3.6 for hydrometer test 

I 13.1 21.5 3.6 by mechanical mixer 

I 9.3 17.9 3.6 with metal paddle 

I 6.7 14.3 3.6 operated for at least 

I 3.2 9.5 4.8 one minute within a 
V 1.4 5.7 3.9 dispersion cup 

4360 

~~ 
Set 71795 

Submitted By: 10:33 on 0 l-Feb-99 Lab No. 37363 IDP 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041004 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 79.2 20.8 

#4 4.75 63. l 16.0 
#10 2.00 57.0 6.1 
#20A 850.0 um 56. l 0.8 
#40A 425.0 53.8 2.3 
#60A 250.0 50.7 3.1 
#80A 180.0 48.4 2.3 

#l00A 150.0 46.9 1.4 
#200A 75.0 39.8 7.1 

Hydrometer 35.0 21.4 18.4 Dispersion of soil 

I 22.5 18.1 3.3 for hydrometer test 

I 13. l 15 .9 2 .2 by mechanical mixer 

I 9.4 13.7 2 .2 with metal paddle 

I 6.8 10.3 3.3 operated for at least 

I 3.3 8.1 2.2 one minute within a 
V 1.4 5.9 2.2 dispersion cup 

43 61 
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Set 71795 

Submitted By: 13:52 on 30-Jan-99 Lab No. 373632 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041005 
Sample preparation by: D2217 
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Maximum 
particle size: 9.5 mm 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20A 
#40A 
#60A 
#80A 

#l00A 
#200A 

Hydrometer 

I 
I 
I 
I 
I 
V 

millimeters microns 

Particle Size, millimeters (mm) and microns (um) 

Shape and hardness (># l 0): 

Particle Percent 
Size finer 

75.00 mm 100.0 
50.00 100.0 
37.50 100.0 
25.00 100.0 
19.00 100.0 
9.50 100.0 
4.75 94.1 
2.00 90.6 

850.0 um 80.4 
425.0 68.9 
250.0 59.7 
180.0 52.7 
150.0 48.8 
75 .0 37.9 
34.l 37. l 
22.0 30.l 
12.8 26.6 
9.2 23.1 
6.4 17.8 
2.7 11.1 
1.4 5.3 

Subrounded Hard 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
3.5 

10.2 
11.5 
9.2 
7.0 
3.9 

10.9 
0.8 Dispersion of soil 
7.0 for hydrometer test 
3.5 by mechanical mixer 
3.5 with metal paddle 
5 .3 operated for at least 
6.7 one minute within a 
5.8 dispersion cup 
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Submitted By: ~'\.....____ __ 11 :03 on 25-Jan-99 
Set 71765 

Lab No. 373630 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041006 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20A 
#40A 
#60A 
#80A 

#l00A 
#200A 

Hydrometer 

I 
I 
I 
I 
I 
V 

Submitted By: ~ 

Shape and hardness (># 10): 

Particle Percent 
Size finer 

75 .00 mm 100.0 
50.00 100.0 
37.50 100.0 
25.00 100.0 
19.00 100.0 
9.50 100.0 
4.75 100.0 
2.00 100.0 

850.0 um 81.0 
425.0 66.7 
250.0 58.9 
180.0 54.7 
150.0 52.9 
75.0 46.7 
35.8 20. l 
23.0 14.7 
13.4 11.1 
9.5 9.3 
7.0 5.7 
2.7 2.4 
1.4 0.0 

11 :00 on 25-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

19.0 
14.2 
7.9 
4.2 
1.9 
6.2 

26.6 Dispersion of soil 
5 .4 for hydrometer test 
3.6 by mechanical mixer 
1.8 with metal paddle 
3.6 operated for at least 
3.3 one minute within a 

dispersion cup 

4357 
Set 71765 

Lab No. 373555 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041007 

Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 25 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 94,4 5.6 
3/8 inch 9.50 82.2 12.2 

#4 4.75 56.2 25.9 
#10 2.00 29.0 27.2 
#20A 850.0 um 20.4 8.6 
#40A 425 .0 15.0 5.4 
#60A 250.0 12.8 2.3 
#80A 180.0 11.9 0.9 
#l00A 150.0 11.5 0.3 
#200A 75.0 10.3 1.2 

Hydrometer 36.5 4.3 6.0 Dispersion of soil 

I 23.3 3.1 1.2 for hydrometer test 

I 13.5 2.5 0.6 by mechanical mixer 

I 9.6 1.9 0.6 with metal paddle 

I 6.6 1.3 0.6 operated for at least 

I 2.7 0.8 0.5 one minute within a 
V 1.4 0.6 0.2 ctispersion cup 
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lf/iiA\- Set 71765 
Submitted By: 11 :00 on 25-Jan-99 Lab No. 373554 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041008 
Sample preparation by: D2217 

100 
Gravel / Sand 

Co,lfS!:l, ,..j, Fj ,e Crse I Medium 1 Fine Silt I Clav 
'-' ~'-' 

P-i------

90 l: :l.._____ I 
---..... ~ 

..c 
80 0) 

Q) 
70 3: 

'...,_ 
c::,, 

ITT 
~ 

~ 60 .c ~ 
\ 

s.... 
50 Q) 

C: 

\ 

\ 
t.:: 40 ..... I\ 

. ---- ...... \ 
C: 

30 Q) 
(.) 
s.... 

20 Q) 
a_ 

10 

__ .,_, -•-• J I '""' 
..... ____ 

ts 

---sample 19 84-ro:: ~ 

"' 
Sp6ra'i' 2.65 % SoH:::; -- -· Ro 

vv.u 
t---

I i I I I I t:: '----

0 I I I I I I CJ 
I I 

::,u 20 1(J .J • 1 500 200 100 50 20 10 5 2 1 

millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 98.4 1.6 
#10 2.00 93.2 5.2 
#20A 850.0 um 87.2 6.0 
#40A 425.0 78.2 9.0 
#60A 250.0 71.1 7.1 
#80A 180.0 66.8 4.4 

#l00A 150.0 64.6 2.2 
#200A 75.0 56.7 7.9 

Hydrometer 32.2 32.5 24.1 Dispersion of soil 

I 21.2 25.4 7.1 for hydrometer test 

I 12.7 18.3 7.1 by mechanical mixer 

I 9.2 16.3 2.0 with metal paddle 

I 6.6 13 .2 3.1 operated for at least 

I 3.2 8.5 4.7 one minute within a 
V 1.4 4.2 4.2 dispersion cup 

436 2 
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Submitted By: 14:42 on 29-Jan-99 Lab No. 373633 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041009 
Sample preparation by: D2217 
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Maximum 
particle size: 9.5 mm 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20A 
#40A 
#60A 
#80A 

#l00A 
#200A 

Hydrometer 

I 
I 
I 
I 
I 

V 

millimeters microns 

Particle Size, millimeters (mm) and microns (um) 

Shape and hardness (># l 0): 

Particle Percent 
Size finer 

75.00 mm 100.0 
50.00 100.0 
37.50 100.0 
25.00 100.0 
19.00 100.0 
9.50 100.0 
4.75 90.9 
2.00 84.5 

850.0 um 70.5 
425.0 61.3 
250.0 55. l 
180.0 51.8 
150.0 50.3 
75.0 45.3 
33.7 33. l 
21.9 26.2 
13.0 19.3 
9.5 15.2 
6.5 l l.0 
3.3 8.7 
l.4 4.4 

Subangular Hard 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.1 
6.4 

14.1 
9.2 
6.1 
3.3 
1.5 
5.0 

i2.2 Dispersion of soil 
6.9 for hydrometer test 
6.9 by mechanical mixer 
4.1 with metal paddle 
4.1 operated for at least 
2.3 one minute within a 
4.4 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041010 
Sample preparation by: D2217 

100 
Gravel / Sand 

_ Coarsa 1 Fj 1e Crse I Medium 
...... ~.--

i::;i---

90 
+-' 

'\ 

"' .c 80 C) 
\ 

Q) 
70 3: 

r--

1' 
>, 60 ..c 
s.... 

50 Q) 
C 

ti= 40 
+-' 
C 

30 Q) 
-----1:aboratory No a1a::: 

(.) 
s.... 

20 Q) 
----8amplel9 a~ .. - ... .,,. 

J"l'IVIV 

a.. Sp6rav = ~.65 % SoL~ -· .. - .... 
10 I I I I 

0 I I I , I I ' :,u 20 11 !) . 500 1 

millimeters 

Fine 

" ~ 
"' ~ 

200 1 

Silt 

b 
I\ 

\ 

\ 

r-: 
1' 

20 00 50 

microns 

I Clav 

B_ 
g 

ti::: ,__ I 
CJ 

' 
10 5 2 1 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
# 10 
#20A 
#40A 
#60A 
#80A 

#l00A 
#200A 

Hydrometer 

I 
I 
I 
I 
I 
V 

Submitted By: ~ ,fl;;. L--
1 . 

Particle Percent 
Size finer 

75.00 mm 100.0 
50.00 100.0 
37.50 100.0 
25.00 100.0 
19.00 100.0 
9.50 100.0 
4.75 98.1 
2.00 94.9 

850.0 um 77.9 
425.0 66.4 
250.0 59.5 
180.0 55.6 
150.0 53.6 
75.0 47.1 
33.4 27.5 
2 1.7 22 .2 
12.8 18 .0 
9.1 13.7 
6.6 9.5 
3.3 7.4 
1.4 4.4 

14:43 on 29-Jan-99 

Subrounded Hard 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.9 
3.2 

17.0 
11.5 
6.9 
4.0 
2.0 
6.5 

19 .6 Dispersion of soil 
5.3 for hydrometer test 
4.2 by mechanical mixer 
4.2 with metal paddle 
4.2 operated for at least 
2.1 one minute within a 
3 .0 dispersion cup 

4364 

Set 71795 
Lab No. 373635 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041011 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 89.9 10.1 

#4 4.75 78.8 11.1 
#10 2.00 70.0 8.8 
#20A 850.0 um 62.7 7.3 
#40A 425 .0 56.7 6.0 
#60A 250.0 52.7 4.0 
#80A 180.0 50.6 2. 1 

#l0OA 150.0 49.6 1.0 
#200A 75.0 46.0 3.6 

Hydrometer 32.8 34.2 11.8 Dispersion of soil 

I 21.3 28.3 5.9 for hydrometer test 

I 12.6 22.4 5.9 by mechanical mixer 

I 9.1 18.9 3.5 with metal paddle 

I 6.3 16.5 2.4 operated for at least 

I 3.2 12.2 4.3 one minute within a 
V 1.4 7.3 4.9 dispersion cup 

4368 

Submitted By: '~s/J? ~- Set 71795 
14:45 on 29-Jan-99 Lab No. 373639 
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Maximum 
particle size: 

ASTM D422 Particle Size Analysis Sample ID 041012 
Sample preparation by: D2217 

Gravel / Sand 
~ Coarsa J Fine Crse I Medium Fine Silt I Clav 

I-' ~ ~..__________ 

II 

! 

11 

n 

1'-.. 
~ 

(~ 

"' 
i's 

115, 
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__ ,...,...,..,.. R h 
~fvvvv =------

--sample ID 8 ..... -~'"' 
"T IV'"'" 

"~ 
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--SpGrav- 2.65 % Solid~ - ~; . .;• 
)<;J 
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' oU 20 1U ::> , 20 1 500 200 100 50 
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10 5 2 1 

millimeters 

Particle Size, millimeters (mm) and microns (um) 

19 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 95.8 4.2 

#4 4.75 75.4 20.4 
# 10 2.00 63.7 11.7 
#20A 850.0 um 52.3 11.4 
#40A 425.0 43.1 9.2 
#60A 250.0 38.1 5.0 
#80A 180.0 35 .6 2.5 

#l00A 150.0 34.3 1.3 
#200A 75.0 29.8 4.5 

Hydrometer 35.2 16.3 13.5 Dispersion of soil 

I 22.6 13.3 3.1 for hydrometer test 

I 13 .2 10.2 3.1 by mechanical mixer 

I 9.3 8.2 2.0 with metal paddle 

I 6.8 6.1 2.0 operated for at least 

I 3.4 4.4 1.7 one minute within a 
V 1.4 3.2 1.2 dispersion cup 

4365 

~~ 
Set 71795 

Submitted By: 14:43 on 29-Jan-99 Lab No. 373636 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041013 
Sample preparation by: 0 22 17 
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_ Co:1rse, l Fine Crse I Medium Fine Silt I Clay 
~ ~ 

~ I 

90 ..... "' I 
r-- ,_ 

.c 80 0) 
"r--

"-I J 
Q) 

70 ;: "" 
>, 60 ..0 

'\ 
I'\ 

L.. 

50 Q) 
C: 

~""' 
bl._ -

l+= 40 ..... 
C: 

30 Q) 
(.) 
L.. 

20 Q) 
a.. 

·=-----
--!:a __ , --- , • ~v -----. .. '\ 

,JI vvvl I"\ 

--Sample 18 8 .... A_.~ 1'7 
'"T IV I ,J - l'1' 

----6p6 rav - i .65 % So.: __ - ;'~.:• 
bl_ 

10 N-

I I 11 i er- --;:"] 

0 I I I I I 
11 

~>U 20 1 ( b 2 1 500 200 100 50 20 10 5 2 1 

millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (>#1 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0. 0.0 
3/8 inch 9.50 92.0 8.0 

#4 4.75 85 .1 6.9 
#1 0 2.00 76.3 8.8 
#20A 850.0 um 66.2 10.0 
#40A 425.0 54.7 11.5 
#60A 250.0 48.4 6.3 
#80A 180.0 45 .2 3.2 

# l00A 150.0 43 .8 1.4 
#200A 75 .0 39.0 4.9 

Hydrometer 34.3 25 .2 13.8 Dispersion of soil 

I 22.0 21.6 3.6 for hydrometer test 

I 12.9 18.0 3.6 by mechanical mixer 

I 9. 1 14.4 3.6 with metal paddle 

I 6.7 12.0 2.4 operated for at least 

I 3. 1 8.8 3.2 one minute with in a 
V 1.4 6.2 2.6 dispersion cup 

4366 

Submitted By: 92!}f=ID~~ ---14:44 

Set 7 1795 
on 29-Jan-99 Lab No. 373637 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041014 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle 
size Size 

3 inch 75.00 mm 

2 inch 50.00 
1.5 inch 37.50 
1 inch 25.00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
# 10 2.00 
#20A 850.0 um 

#40A 425 .0 
#60A 250.0 
#80A 180.0 

#l00A 150.0 
#200A 75.0 

Hydrometer 32.2 

I 20.7 

I 12.3 

I 8.7 

I 6.4 

I 3.1 
V 1.4 

14:44 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.5 
99.4 
85 .6 
74.7 
68.8 
66.0 
64.7 
60.7 
40.3 
36.5 
30.2 
23.9 
2 1.4 
14.3 
7.8 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.1 

13.8 
10.9 
5.9 
2.8 
1.3 
4.0 

20.4 Dispersion of soil 
3.8 for hydrometer test 
6.3 by mechanical mixer 
6.3 with metal paddle 
2.5 operated for at least 
7 .1 one minute within a 
6.5 dispersion cup 

4367 

Set 71795 
Lab No. 373638 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041015 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 95 .3 4.7 

#4 4.75 92.1 3.2 
#10 2.00 91.1 1.0 
#20A 850.0 um 85.6 5.6 
#40A 425.0 79.1 6.5 
#60A 250.0 74.8 4.3 
#80A 180.0 72.4 2.4 

#!0OA 150.0 71.2 I.I 
#200A 75.0 67.0 4.3 

Hydrometer 33.2 52.6 14.4 Dispersion of soil 

I 21.6 42.9 9.7 for hydrometer test 

I 12.6 37.0 5.8 by mechanical mixer 

I 9.1 31.2 5.8 with metal paddle 

I 6.7 25.3 5.8 operated for at least 

I 3.2 20.1 5.2 one minute within a 
V 1.4 12.0 8.1 dispersion cup 

4369 

Submitted By: ~w Set 71795 
14:45 on 29-Jan-99 Lab No. 373684 
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ASTM D422 Particle Size Analysis Sample ID 
Sample preparation by: D2217 

Gravel Sand 
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Particle Size, millimeters (mm) and microns (um) 

Clav 

~ 
I'\. 
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2 1 

particle size: Med sand Shape and hardness (># 10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch ' 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
# 10 2.00 100.0 0.0 
#20A 850.0 um 93.8 6.2 
#40A 425.0 89.4 4.4 
#60A 250.0 86.4 2.9 
#80A 180.0 84.8 1.6 

#l00A 150.0 84.2 0.6 
#200A 75.0 81.7 2.5 

Hydrometer 32.4 69.7 12.0 Dispersion of soil 

I 20.9 63.0 6.7 for hydrometer test 

I 12.2 58 .5 4.5 by mechanical mixer 

I 8.8 51.7 6.7 with metal paddle 

I 6.1 47.2 4.5 operated for at least 

I 3.2 36.7 10.5 one minute within a 
V 1.4 22.9 13.9 dispersion cup 

43 7 0 

~/#1~k Set 71795 
Submitted By: 14:45 on 29-Jan-99 Lab No. 373685 
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ASTM D422 Particle Size Analysis Sample ID 
Sample preparation by: D22 17 
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particle size: Med sand Shape and hardness (># 10): 

Sieve Particle 
s ize Size 

3 inch 75.00 mm 

2 inch 50.00 
1.5 inch 37.50 
1 inch 25 .00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
# 10 2.00 
#20A 850.0 um 

#40A 425 .0 
#60A 250.0 
#80A 180.0 

# l00A 150.0 
#200A 75.0 

Hydrometer 32.2 

I 20.6 

I 12.0 

I 8.6 

I 6.4 

I 3.2 
V 1.4 

S~bmitted By: ~~- 14:46 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
98.6 
96.9 
95.7 
95 .0 
92.2 
69.0 
64.7 
60.4 
51.7 
45.3 
33 .1 
17.6 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
1.1 
1.7 
1.2 
0.8 
2.8 

23.2 Dispersion of soil 
4.3 fo r hydrometer test 
4.3 by mechanical mixer 
8.6 with metal paddle 
6.5 operated for at least 

12.2 orie minute within a 
15 .5 d ispersion cup 

4371 

Set 71795 
Lab No. 373686 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041018 
Sample preparation by: D22 l 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 98 .7 1.3 
#10 2.00 98.0 0.7 
#20B 850.0 um 93.7 4.3 
#40B 425.0 87.0 6.6 
#60B 250.0 82.6 4.4 
#80B 180.0 80.1 2.5 

#100B 150.0 78.9 1.2 
#200B 75 .0 75.3 3.6 

Hydrometer 31.6 51.1 24.2 Dispersion of soil 

I 20.4 46.8 4.3 for hydrometer test 

I 12.0 41.4 5.5 by mechanical mixer 

I 8.6 37.1 4.3 with metal paddle 

I 6.3 29.9 7.1 operated for at least 

I 3.1 20.4 9.5 one minute within a 
V 1.3 13 .3 7.1 d:spersion cup 

4372 
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Set 71806 

Submitted By: 15:03 on 29-Jan-99 Lab No. 373687 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041019 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 · 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.4 0.6 
#10 2.00 99.4 0.0 
#20B 850.0 um 94.0 5.4 
#40B 425 .0 85.2 8.8 
#60B 250.0 79.2 6.0 
#80B 180.0 75.4 3.7 

#IO0B 150.0 73.7 1.7 
#200B 75.0 67.9 5.8 

Hydrometer 34.8 38.9 29.0 Dispersion of soil 

I 22.3 34.8 4.1 for hydrometer test 

I 12.9 31.0 3.8 by mechanical mixer 

I 9.3 24.8 6.2 with metal paddle 

I 6.7 20.7 4.1 operated for at least 

I 3.2 8.9 11.7 one minute within a 
V 1.4 4.8 4.1 dispersion cup 

437 3 
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Submitted By: 15:03 on 29-Jan-99 Lab No. 373688 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041020 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness(># l 0): Subrounded Hard 

Sieve Particle 
size Size 

3 inch 75.00 mm 

2 inch 50.00 
1.5 inch 37.50 
l inch 25 .00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
#10 2.00 
#20B 850.0 um 

#40B 425.0 
#60B 250.0 
#80B 180.0 

#100B 150.0 
#200B 75.0 

Hydrometer 34.7 

I 22.3 

I 13 .0 

I 9.4 

I 6.8 

I 3.3 
V 1.4 

15 :14 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
99.2 
90.2 
77.2 
67.2 
59.5 
56.0 
46.0 
44.2 
37.8 
32. l 
27.8 
21.4 
16.4 
10.0 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
0.4 
9.0 

13.0 
9.9 
7.7 
3.5 

10.0 
1.8 Dispersion of soil 
6.4 for hydrometer test 
5.7 by mechanical mixer 
4.3 with metal paddle 
6.4 operated for at least 
5.0 one minute within a 
6.4 dispersion cup 

43 74 

Set 71806 
Lab No. 373689 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041021 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9 .5 mm Shape and hardness (># I 0): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 96.7 3.3 
#10 2.00 87.9 8.8 
#208 850.0 um 80.2 7.7 
#408 425.0 69.4 10.8 
#608 250.0 62.1 7.2 
#808 180.0 57.8 4.4 

#1008 150.0 55 .6 2.2 
#2008 75.0 48.2 7.4 

Hydrometer 33.0 46.2 2.0 Dispersion of soil 

I 21.3 39.9 6.2 for hydrometer test 

I 12.5 34.2 5.7 by mechanical mixer 

I 9.1 31.1 3.1 with metal paddle 

I 6.3 24.9 6.2 operated for at least 

I 3.2 18.2 6.7 one minute within a 
V 1.4 11.9 6.2 dispersion cup 

4375 
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STL-VT ASTM 0422 Particle Size Analysis Sample ID 041022 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand Shape and hardness (># 10): 

Sieve Particle 
size Size 

3 inch 75.00 mm 

2 inch 50.00 
1.5 inch 37.50 
1 inch 25.00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
#10 2.00 
#20B 850.0 um 

#40B 425 .0 
#60B 250.0 
#80B 180.0 

#100B 150.0 
#200B 75.0 

Hydrometer 35.7 

I 22.9 

I 13.3 

I 9.3 

I 6.8 

I 3.4 
V 1.4 

15:22 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.8 
96.8 
95.4 
94.4 
94.0 
92.3 
21.9 
17.2 
15.7 
12.5 
9.4 
7.3 
4.2 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.2 
1.9 
1.4 
1.0 
0.4 
1.7 

70.3 Dispersion of soil 
4.7 for hydrometer test 
1.6 by mechanical mixer 
3.1 with metal paddle 
3 .1 operated for at least 
2.1 one minute within a 
3 .1 dispersion cup 

4376 

Set 71806 
Lab No. 373691 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041023 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9 .5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.6 

#4 4.75 98.1 1.9 
#10 2.00 97.8 0.2 
#20B 850.0 um 96.9 1.0 
#40B 425.0 94.1 2.7 
#60B 250.0 91.2 2.9 
#80B 180.0 88.9 2.3 

#100B 150.0 87.9 1.0 
#200B 75.0 84.0 3.9 

Hydrometer 32.0 64.1 19.9 Dispersion of soil 

I 20.6 58.5 5.7 for hydrometer test 

I 12. l 52.8 5.7 by mechanical mixer 

I 8.6 45 .3 7.5 with metal paddle 

I 6.3 40.2 5.0 operated for at least 

I 3.3 25.8 14.5 one minute within a 
V 1.4 12.6 13.2 dispersion cup 

277 0 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041024 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand Shape and hardness (># 10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 100.0 0.0 
#20A 850.0 um 96.7 3.3 
#40A 425 .0 90.8 5.9 
#60A 250.0 85.3 5.5 
#80A 180.0 82.2 3.1 

#l00A 150.0 80.5 1.7 
#200A 75 .0 74 .8 5.6 

Hydrometer 31.8 60 .9 13 .9 Dispersion of soil 

I 20.5 55.5 5.4 for hydrometer test 

I 12.1 48.4 7.2 by mechanical mixer 

I 8.6 4 1.2 7.2 with metal paddle 

I 6.4 32.2 9.0 operated for at least 

I 3.2 22 .1 10.2 one minute within a 
V 1.4 14.3 7.8 dispersion cup 

2781 

~fl~l_J~ 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041025 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0 .0 
2 inch 50.00 100.0 0 .0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 :00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 99.5 0.5 
#10 2.00 97.3 2.1 
#20A 850.0 um 90.1 7.2 
#40A 425.0 79.7 10.5 
#60A 250.0 73.5 6.1 
#80A 180.0 70.1 3.4 

#l0OA 150.0 68.1 2.0 
#200A 75.0 59.5 8.6 

Hydrometer 35.0 38.8 20.7 Dispersion of soil 

I 22.5 31.9 6.8 for hydrometer test 

I 13. l 27.4 4.6 by mechanical mixer 

I 9.2 22.8 4.6 with metal paddle 

I 6.7 18.6 4.2 operated for at least 

I 3.4 14.5 4 .2 one minute within a 
V 1.4 11.4 3.0 dispersion cup 

2782 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041026 
Sample preparation by: D2217 
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Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 87.1 12.9 

#4 4.75 77.0 10.1 
#10 2.00 65 .8 11.2 
#20B 850.0 um 60.7 5.1 
#40B 425.0 56.4 4.3 
#60B 250.0 52.7 3.6 
#80B 180.0 50.0 2.7 

#100B 150.0 48.7 1.4 
#200B 75 .0 43.8 4.9 

Hydrometer 34.3 32.4 11.4 Dispersion of soil 

I 2 1.9 29.4 2.9 for hydrometer test 

I 12.8 26.5 2.9 by mechanical mixer 

I 9.0 22. 1 4.4 with metal paddle 

I 6.5 2 1.1 1.0 operated for at least 

I 3.1 12.8 8.3 one minute within a 
V 1.4 6.9 5.9 dispersion cup 

2771 

Submitted By: ~11-7~ ?---
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041027 
Sample preparation by: D2217 
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Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9 .5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 95 .6 4.4 
#10 2.00 82.7 12.9 
#20B 850.0 um 76.2 6.6 
#40B 425.0 70.9 5.3 
#60B 250.0 67.5 3.4 
#80B 180.0 65.3 2.2 

#100B 150.0 64.1 1.2 
#200B 75.0 59.9 4.2 

Hydrometer 33.4 38.3 21.6 Dispersion of soil 

I 21.4 34.0 4.3 for hydrometer test 

I 12.6 28.4 5.7 by mechanical mixer 

I 8.8 23.2 5.2 with metal paddle 

I 6.5 18.9 4.3 operated for at least 

I 3.2 12.3 6.6 one minute within a 
V 1.4 5.2 7.1 dispersion cup 

2772 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041028 
Sample preparation by: D2217 
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Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20B 
#40B 
#60B 
#80B 

#100B 
#200B 

Hydrometer 

I 
I 
I 
I 
I 
V 

Particle 
Size 

75.00 mm 

50.00 
37.50 
25.00 
19.00 
9.50 
4.75 
2.00 

850.0 um 

425 .0 
250.0 
180.0 
150.0 
75.0 
33.2 
21.4 
12 .6 
9.0 
6.3 
3.2 
1.4 

15 :23 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
94.1 
88.5 
80.3 
72.9 
68.6 
66.3 
65.3 
61.7 
41.5 
35 .5 
30.1 
25 .7 
21.2 
14.3 
6.9 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
5.6 
8.2 
7.4 
4.3 
2.3 
1.0 
3.6 

20.2 Dispersion of soil 
5.9 for hydrometer test 
5.4 by mechanical mixer 
4.4 with metal paddle 
4.4 operated for at least 
6.9 one minute within a 
7.4 dispersion cup 

2 7 7 3 

Set 71806 
Lab No. 373695 
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ASTM D422 Particle Size Analysis Sample ID 041029 
Sample preparation by: 02217 
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Particle Size, millimeters (mm) and microns (um) 

19 mm Shape and hardness (># l 0): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 76.8 23 .2 

#4 4.75 55.2 21.6 
#10 2.00 38.6 16.6 
#20B 850.0 um 33.3 5.2 
#40B 425 .0 29.2 4.1 
#60B 250.0 26.9 2.3 
#80B 180.0 25.6 1.3 

#100B 150.0 25.0 0.6 
#200B 75.0 22.9 2.2 

Hydrometer 36. l 11.2 11.7 Dispersion of soil 

I 23.l 9.0 2.2 for hydrometer test 

I 13.4 6.9 2.2 by mechanical mixer 

I 9.6 4.7 2.2 with metal paddle 

I 7.0 3.6 l.l operated for at least 

I 3.4 1.8 1.8 one minute within a 
V 1.4 0.7 l.l dispersion cup 

2774 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041030 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 96.1 3.9 
#10 2.00 92.3 3.8 
#20A 850.0 um 87.2 5.1 
#40A 425 .0 77.7 9.4 
#60A 250.0 71.3 6.4 
#80A 180.0 67.9 3.4 
# l00A 150.0 66.2 1.7 
#200A 75.0 60.2 6.0 

Hydrometer 35.3 24.6 35.6 Dispersion of soil 

I 22.8 18.1 6.6 for hydrometer test 

I 13.3 14.8 3.3 by mechanical mixer 

I 9.3 11.5 3.3 with metal paddle 

I 6.7 10.1 1.4 operated for at least 

I 3.2 5.5 4.7 one minute within a 
V 1.4 3.3 2.2 dispersion cup 

335 3 
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ASTM D422 Particle Size Analysis 
Sample preparation by: D2217 

Gravel Sand 
Co arsi=, -! Fj1e ..., Crse..J Medium 

,.... c..., __, ..... \ 
\ 

\ 
~ 

~ 

)<;: 

" 

I 

---Btbora.-,, w 
.. ...... --., . -·· 

- ''"' ft ..... -- ... --"'I"''-,.., V""Tlv...,-1 

---SpGrav- l. 65----%-Bolids--=-5~ .~' 

I I I 
I I I I I .,u 20 11 b • 1 500 

millimeters 

Sample ID 

Fine Silt 

~ 

2 

8::::i 
---

" 
0 
~ - I'--... 

20 0 00 100 5 

microns 

041031 

I 

~ 
~ 

r- ---1--f--l:: 

I 

10 5 

Particle Size, millimeters (mm) and microns (um) 
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2 1 

particle size: Med sand Shape and hardness (>#10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 100.0 0.0 
#20A 850.0 um 81.8 18.2 
#40A 425.0 70.8 10.9 
#60A 250.0 65.0 5.8 
#80A 180.0 62.3 2.8 

#l00A 150.0 61.1 1.2 
#200A 75.0 56.3 4.8 

Hydrometer 35.5 46.8 9.5 Dispersion of soil 

I 22.7 40.1 6.7 for hydrometer test 

I 13.2 33.4 6.7 by mechanical mixer 

I 9.1 27.3 6.1 with metal paddle 

I 6.6 24.5 2.8 operated for at least 

I 3.2 21.2 3.3 one minute within a 
V 1.4 16.7 4.5 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041032 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 95.5 4.5 
#10 2.00 94.6 0.9 
#20A 850.0 um 93.2 1.4 
#40A 425.0 90.7 2.5 
#60A 250.0 87.9 2.8 
#80A 180.0 85.2 2.7 

#l00A 150.0 82.5 2.7 
#200A 75.0 65.3 17.1 

Hydrometer 32.8 43.4 22.0 Dispersion of soil 

I 2 1.2 37.2 6.2 for hydrometer test 

I 12.6 29.5 7.7 by mechanical mixer 

I 9.0 24.9 4.6 with metal paddle 

I 6.6 20.5 4.4 operated for at least 

I 3.2 14.4 6.2 one minute within a 
V 1.4 12.3 2 .1 dispersion cup 

3356 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041032REP 
Sample preparation by: D2217 

Gravel Sand 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
l inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 93.5 6.5 
#10 2.00 91.8 1.7 
#20A 850.0 um 90.4 1.4 
#40A 425.0 87.8 2.6 
#60A 250.0 85 .1 2.7 
#80A 180.0 82.1 3.0 

#l00A 150.0 79.4 2.7 
#200A 75.0 63.0 16.4 

Hydrometer 32.2 47.2 15.8 Dispersion of soil 

I 21.0 39.9 7.4 for hydrometer test 

I 12.4 32.5 7.4 by mechanical mixer 

I 8.8 29.8 2.7 with metal paddle 

I 6.2 23.9 5.9 operated for at least 

I 3.2 18.2 5.7 one minute within a 
V 1.4 11.8 6.4 dispersion cup 

335 '1 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041033 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 95.3 4.7 
#10 2.00 94.1 1.3 
#20A 850.0 um 91.6 2.5 
#40A 425 .0 88.3 3.3 
#60A 250.0 84.8 3.5 
#80A 180.0 81.3 3.5 

# l00A 150.0 78.4 3.0 
#200A 75 .0 60.1 18.3 

Hydrometer 31.4 53.4 6.6 Dispersion of soil 

I 20.5 46.0 7.4 for hydrometer test 

I 12.2 37.1 8.9 by mechanical mixer 

I 8.8 32.7 4.5 with metal paddle 

I 6.2 27.0 5.7 operated for at least 

I 3.1 19.8 7.2 one minute within a 
V 1.4 13 .4 6.4 dispersion cup 335 5 

~ fl.~~ 
Set 71894 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041034 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subrounded Hard 

Sieve Particle Percent Incremental 
size '.:;ize finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 93.6 6.4 
#10 2.00 88.5 5.1 
#20B 850.0 um 82.9 5.6 
#40B 425.0 73 .9 9.0 
#60B 250.0 65 .8 8.0 
#80B 180.0 59.8 6.1 

#100B 150.0 56.3 3.4 
#200B 75 .0 45.8 10.5 

Hydrometer 35.6 22 .1 23.7 Dispersion of soil 
I 22.8 18.1 4.0 for hydrometer test 
I 13.4 14.1 4.0 by mechanical mixer 
I 9.6 10.2 4.0 with metal paddle 
I 7.0 8.6 1.5 operated for at least 
I 3.4 4.6 4.0 one minute within a 
V 1.4 2.7 2.0 dispersion cup 

4 1 1 9 
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ASTM D422 Particle Size Analysis 
Sample preparation by: D221 7 
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microns 

particle size: Med sand 

Particle Size, millimeters (mm) and microns (um) 

Shape and hardness (># 10): 

Sieve 
size 

3 inch 
2inch 
1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20B 
#40B 
#60B 
#80B 

#100B 
#200B 

Hydrometer 

I 
I 
I 
I 
I 
V 

Particle 
Size 

75 .00 mm 

50.00 
37.50 
25 .00 
19.00 
9.50 
4.75 
2.00 

850.0 um 
425.0 
250.0 
180.0 
150.0 
75.0 
32.4 
2 1.1 
12.5 
9.3 
6.4 
3.3 
1.4 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.4 
98.1 
94.0 
89 .1 
85.8 
72.5 
45.7 
38.9 
32. l 
25.3 
19 .7 
12.9 
5.4 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.6 
1.3 
4.1 
4.9 
3.3 

13.3 
26.8 Dispersion of soil 

6.8 for hydrometer test 
6.8 by mechanical mixer 
6.8 with metal paddle 
5.7 operated for at least 
6.8 one minute within a 
7.5 dispersion cup 

:i 1 2 1 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041037 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0. 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 99.5 0.5 
#20B 850.0 um 91.9 7.6 
#40B 425.0 80.2 11.7 
#60B 250.0 71.7 8.6 
#80B 180.0 67.3 4.3 

#100B 150.0 65.4 1.9 
#200B 75 .0 61.8 3.6 

Hydrometer 34.5 34.6 27. l Dispersion of soil 

I 22.3 28.8 5.9 for hydrometer test 

I 13.1 24.3 4.4 by mechanical mixer 

I 9.3 2 1.4 2.9 with metal paddle 

I 6.5 17.2 4.2 operated for at least 

I 3.4 11.3 5.9 one minute within a 
V 1.4 4.4 6.9 dispersion cup 

0565 
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ASTM D422 Particle Size Analysis Sample ID 041038 
Sample preparation by: 02217 
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particle size: Med sand Shape and hardness (># I 0): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75 .00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 100.0 0.0 
#20B 850.0 um 91.2 8.8 
#40B 425 .0 77.8 13.4 
#60B 250.0 68.6 9.2 
#80B 180.0 63 .3 5.3 

#100B 150.0 60.9 2.4 
#200B 75.0 54.3 6.6 

Hydrometer 36.8 25 .3 29. l Dispersion of soil 

I 23.7 15 .6 9.6 for hydrometer test 

I 13.8 13 .2 2.4 by mechanical mixer 

I 9.8 10.8 2.4 with metal paddle 

I 7.1 8.4 2 .4 operated for at least 

I 3.4 1.6 6.8 one minute within a 
V 1.5 1.6 0.0 dispersion cup 

056 4 
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ASTM D422 Particle Size Analysis Samp1t :rn 041039 
Sample preparation by: D2217 
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Particle Size, millimeters (mm) and microns (um) 

19mm Shape and hardness (># I 0) : Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 . 0.0 
2inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
I inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 94.0 6.0 

#4 4.75 83.1 10.9 
#10 2.00 70.4 12.6 
#20B 850.0 um 65.4 5.0 
#40B 425.0 58 .0 7.4 
#60B 250.0 52.6 5.3 
#80B 180.0 49.0 3.6 

#100B 150.0 47.3 1.7 
#2008 75.0 40 .8 6.5 

Hydrometer 35 .8 22 .3 18.6 Dispersion of soil 

I 22.9 19.6 2.7 for hydrometer test 

I 13.4 15 .5 4.0 by mechanical mixer 

I 9.6 12.8 2.7 with metal paddle 

I 6.7 l 0.1 2.7 operated for at least 

I 3.4 4.9 5.2 one minute within a 
V 1.4 1.3 3.6 dispersion cup 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041040 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#IO 2.00 99.6 0.4 
#20B 850.0 um 92.4 7.2 
#40B 425 .0 81.4 11.0 
#60B 250.0 73.7 7.8 
#80B 180.0 68.9 4.7 

#100B 150.0 66.5 2.4 
#200B 75 .0 59.0 7.6 

Hydrometer 35.3 28.2 30.8 Dispersion of soil 

I 22.6 23 .8 4.3 for hydrometer test 

I 13 .3 I 9.5 4.3 by mechanical mixer 

I 9.3 16.6 2.9 with metal paddle 

I 6.9 14.0 2.6 operated for at least 

I 3.5 8.2 5.8 one minute within a 
V 1.4 2.9 5.3 dispersion cup 
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ASTM D422 Particle Size Analysis 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20A 
#40A 
#60A 
#80A 

#l00A 
#200A 

Hydrometer 
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V 

Submitted By: ~~ ~ 

Particle 
Size 

75.00 mm 

50.00 
37.50 
25.00 
19.00 
9.50 
4.75 
2.00 

850.0 um 

425 .0 
250.0 
180.0 
150.0 
75.0 
34.4 
22.2 
13.2 
9.6 
6.5 
3.3 
1.4 

17:44 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.3 
93.0 
78.8 
64.0 
55.0 
50.2 
48.1 
41.2 
21.8 
17.5 
12.0 
8.7 
7.6 
5.5 
3.6 

29-Jan-99 

Subrounded 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.7 
6.3 

14.2 
14.9 
9.0 
4.7 
2.2 
6.8 

Hard 

19 .4 Dispersion of soil 
4.4 for hydrometer test 
5.5 by mechanical mixer 
3 .3 with metal paddle 
1.1 operated for at least 
2.2 one minute within a 
1.8 dispers ion cup 

0570 

Set 71978 
LabNo. 375116 



STL-VT ASTM D422. Particle Size Analysis Sample TD 041042 
Sample preparation by: D221 7 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.'J 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 72.3 27.7 
#10 2.00 60.8 11.5 
#20B 850.0 um 52.4 8.4 
#40B 425 .0 43 .9 8.5 
#60B 250.0 37.1 6.8 
#80B 180.0 32.9 4.2 

#100B 150.0 30.8 2.1 
#200B 75.0 25.2 5.6 

Hydrometer 36.3 21.1 4.1 Dispersion of soil 

I 23 .1 19.5 1.6 for hydrometer test 

I 13.5 16.4 3. 1 by mechanical mixer 

I 9.3 13.3 3.1 with metal paddle 

I 6.9 10.2 3.1 operated for at least 

I 3.3 5.7 4.4 one minute within a 
V 1.4 3.1 2.6 dispersion cup 

056 2 

Submitted By: ~/'::---
Set 71938 

17:02 on 29-Jan-99 Lab No. 374912 



STL-VT ASTM D422 Particle Size Analysis Sam,pJeJD 041043 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 25 mm Shape and hardness (># 10): Subangular Hard 

Sieve Particle 
size Size 

3 inch 75.00 mm 
2 inch 50.00 
1.S inch 37.50 
1 inch 25.00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
#10 2.00 
#20B 850.0 um 
#40B 425.0 
#60B 250.0 
#80B 180.0 

#100B 150.0 
#200B 75.0 

Hydrometer 36.8 

I 23.5 

I 13.7 

I 9.6 

I 7.0 

I 3.3 
V 1.4 

Submitted By:· )-$Y~- 16:59 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
86.4 . 
68.2 
57.2 
51.2 
44.1 
35.5 
30.1 
27.0 
25.5 
21.1 
12.3 
10.0 
7.6 
5.3 
4.1 
0.8 
0.8 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 

13.6 
18.2 
11.0 
6.0 
7.1 
8.6 
5.4 
3. I 
1.4 
4.5 
8.8 Dispersion of soil 
2.3 for hydrometer test 
2.3 by mechanical mixer 
2.3 with metal paddle 
1.2 operated for at least 
3 .3 one minute within a 
0.0 ciispersion cup 

Set 71938 
Lab No. 3749b

561 



STL-VT ASTM D422 Particle Size Analysis Sample ID 041044 
Sample preparation by: 02217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 9.5 mm 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
I inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20A 
#40A 
#60A 
#80A 

#l00A 
#200A 

Hydrometer 

I 
I 
I 
I 
I 
V 

Shape and hardness (># I 0): 

Particle 
Size 

75.00 mm 

50.00 
37.50 
25 .00 
19.00 
9.50 
4.75 
2.00 

850.0 um 

425.0 
250.0 
180.0 
150.0 
75.0 
34.8 
22.5 
13 .2 
9.2 
6.7 
3.4 
1.4 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
96.0 
88.7 
74.9 
61.9 
53.3 
48.5 
46.2 
39.2 
19.9 
15.5 
12.2 
10.0 
7.7 
6.6 
4.8 

Submitted By: ~~ 17:46 on 29-Jan-99 

Subrounded 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.0 
7.3 

13.8 
13 .0 
8.6 
4.9 
2.3 
7.0 

Hard 

19.3 Dispersion of soil 
4.4 for hydrometer test 
3.3 by mechanical mixer 
2.2 with metal paddle 
2.2 operated for at least 
1.1 one minute within a 
1.8 dispersion cup 

057 1 

Set 71978 
LabNo. 375 117 



STL-VT ASTM D422 Particle Size Amilys·1s SampleID 041045 
Sample preparation by: D22T] 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: 19 mm Shape and hardness (>#10): Subangular Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 67.4 32.6 

#4 4.75 49.3 18.1 
#10 2.00 37.3 12.0 
#20A 850.0 um 29.1 8.2 
#40A 425.0 23 .6 5.5 
#60A 250.0 20.4 3.1 
#80A 180.0 18.9 1.5 
# l00A 150.0 18.2 0.7 
#200A 75.0 15 .7 2.5 

Hydrometer 35.7 11.6 4.2 Dispersion of soil 

I 22 .7 10.7 0.9 for hydrometer test 

I 13 .2 8.9 1.8 by mechanical mixer 

I 9.2 8.0 0.9 with metal paddle 

I 6.8 6.2 1.8 operated for at least 

I 3.2 5.2 1.0 one minute within a 
V 1.4 3.9 1.3 dispersion cup 

~A~ 
Set 71978 

Submitted By: 17:48 on 29-Jan-99 Lab No. 3751 20 
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ASTM D422 Particle Size Analysis Sample ID 
Sample preparation by: 02217 
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Particle Size, millimeters (mm) and microns (um) 

Clay 
7 

I 

i 
7 

2 1 

particle s ize: 25 mm Shape and hardness (># I 0): Subangular Hard 

Sieve Particle 
size Size 

3 inch 75 .00 mm 

2 inch 50.00 
1.5 inch 37.50 
1 inch 25.00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
# 10 2.00 
#20A 850.0 um 

#40A 425.0 
#60A 250.0 
#80A 180.0 

# l00A 150.0 
#200A 75 .0 

Hydrometer 36.4 

I 23. 1 

I 13.4 

I 9.4 

I 6.8 

I 3.4 
V 1.4 

Subm;tted By: ~~ 17:48 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
85.7 
47.6 
17.3 
10.9 
8.9 
7.7 
7.0 
6.6 
6.4 
5.9 
4. 1 
3.7 
3.2 
2.7 
2.3 
2.3 
1. 5 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 

14.3 
38.1 
30.3 

6.4 
2.0 
1.3 
0.7 
0.4 
0.2 
0 .5 
I. 7 Dispersion of soil 
0.5 for hydrometer test 
0.5 by mechanical mixer 
0.5 with metal paddle 
0.5 operated for at least 
0.0 one minute within a 
0.8 dispersion cup 

0572 

Set 71978 
Lab No. 375118 



STL-VT ASTM D422 Particle Size Analysis .Sarr.ydeJD 041047 
Sample preparation by: D22 17 
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millimeters micro·ns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Med sand Shape and hardness (># 10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 100.0 0.0 
#20A 850.0 um 95 .3 4.7 
#40A 425.0 91.7 3.6 
#60A 250.0 88.7 3.0 
#80A 180.0 86.3 2.4 

#l00A 150.0 84.9 1.3 
#200A 75.0 78.1 6.9 

Hydrometer 31.2 55.5 22.6 Dispersion of soil 

I 20.1 51.0 4.5 for hydrometer test 

I 12.0 43.5 7.5 by mechanical mixer 

I 8.4 37.5 6.0 with metal paddle 

I 6.3 31.5 6.0 operated for at least 

I 3.1 23.8 7.8 one minute within a 
V 1.4 14.0 9.8 dispersion cup 

~2) Set 71978 
Submitted By: 17:49 on 29-Jan-99 Lab No. 375121 
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ASTM D422 Particle Size Analysis Sample 1D 041048 
Sample preparation by: D2217 
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Particle Size, millimeters (mm) and microns (um) 

5 2 

particle size: Med sand Shape and hardness (># 10): 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
1.5 inch 37.50 100.0 0.0 
1 inch 25.00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 100.0 0.0 
#20A 850.0 um 91.5 8.5 
#40A 425.0 81.0 10.5 
#60A 250.0 74.3 6.7 
#80A 180.0 71.3 3.0 

# l00A 150.0 70.0 1.3 
#200A 75 .0 66.0 4.0 

Hydrometer 31.8 55.4 10.6 Dispersion of soil 

I 20.5 50.5 4.9 for hydrometer test 

I 11.9 48.9 1.6 by mechanical mixer 

I 8.6 44.0 4.9 with metal paddle 

I 6.2 39.1 4.9 operated for at least 

I 3 .1 31.0 8.1 one minute within a 
V 1.3 20.1 10.9 dispersion cup 

0567 

~{/:~~:~ 
Set 71978 

Submitted By: 17:43 on 29-Jan-99 Lab No. 374917 
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ASTM D422 Particle Size Analysis Sample ID 
Sample preparation by: D22 l 7 

Gravel L Sand 
Coarse. ---i F)ne Crse-1 Medium I Fine I Silt , ,__ ~! 1- ~ tr :;: ~: ~ 1; ! ; : ; ! !I ii i ! I ! I ' I 

I I ' i i I ;' I ~ i ~ l . ! I I, I! ! ! I 
I ! : i I ! 

l : I i! ! I! ! I I I ~ !; I i i' ' 
I ' 

I I i I I! I I I j\ I I I 
I I Ii I i I ! I C:- I I I I 

! ! I ! !I! l i I I ! i'l<C, I I I ' 
I I ! ! I ! I E;k-, I I 

i I ""-

" 
'I--

----rn 

--l=aborato~~ 

---Sample-te--044{)48~: :-"' 

---6p6r-av l. 65-----%---SoHds----5&.-9 ~ 

I ! 11 I I I I ! 
I I I I I I I I i I I 

oU 20 1 () 0 

millimeters 

2 20 1 500 200 100 50 

microns 

041048REP 

I Clay 
;': I I ! : 

!1 ! ! I 
I ! , , 

i 
I 

!1 
I 
I 

'0 
~ 

['-._ 

l'S!l--__ 
~ 

I 
10 5 2 1 

Particle Size, millimeters (mm) and microns (um) 
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particle size: Med sand Shape and hardness (># l 0): 

Sieve Particle 
size Size 

3 inch 75.00 mm 

2inch 50.00 
1.5 inch 37.50 
l inch 25 .00 

3/4 inch 19.00 
3/8 inch 9.50 

#4 4.75 
#10 2.00 
#20A 850.0 um 

#40A 425 .0 
#60A 250.0 
#80A 180.0 

#lOOA 150.0 
#200A 75.0 

Hydrometer 32.4 

I 20.7 

I 12.2 

I 8.8 

I 6.4 

I 3.1 
V 1.3 

Submitted By: ~c__-\___ 17:44 on 

Percent 
finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
90.7 
78.2 
70.6 
67.0 
65.5 
61.0 
50.5 
47.2 
42.3 
37.5 
32.6 
22.8 
16.8 

29-Jan-99 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.3 

12.4 
7.6 
3.6 
1.5 
4.5 

l 0.6 Dispersion of soil 
3.3 for hydrometer test 
4.9 by mechanical mixer 
4.9 with metal paddle 
4.9 operated for at least 
9.8 one minute within a 
6.0 dispersion cup 

0568 

Set 71978 
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STL-VT ASTM D422 Particle Size Analysis Sample ID 041049 
Sample preparation by: D2217 
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millimeters microns 

Particle Size, millimeters (mm) and microns (um) 
Maximum 

particle size: Crs sand Shape and hardness (># l 0): Subrounded Hard 

Sieve Particle Percent Incremental 
size Size finer percent 

3 inch 75.00 mm 100.0 0.0 
2 inch 50.00 100.0 0.0 
! .5 inch 37.50 100.0 0.0 
1 inch 25 .00 100.0 0.0 

3/4 inch 19.00 100.0 0.0 
3/8 inch 9.50 100.0 0.0 

#4 4.75 100.0 0.0 
#10 2.00 99.5 0.5 
#20A 850.0 um 92.3 7.2 
#40A 425.0 82.6 9.7 
#60A 250.0 76.5 6.1 
#80A 180.0 73.7 2.8 

#l00A 150.0 72.5 1.2 
#200A 75 .0 68.7 3.8 

Hydrometer 31.4 56.2 12.5 Dispersion of soil 

I 20.0 54.6 1.6 for hydrometer test 

I 11.8 48.4 6.2 by mechanical mixer 

I 8.6 45 .3 3.1 with metal paddle 

I 6.2 40.6 4.7 operated for at least 

I 3.1 31.2 9.4 one minute within a 
V 1.3 20.8 10.4 dispersion cup 

056 9 

Submitted Bye ~ · 
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Appendix F 

Analytical Results 

• Building Materials/Debris 
• Surface Soil 
• Subsurface Soil 
• Groundwater 
• Surface Water 
• Sediment 
• Soil Results from Pond Area - June 28, 1990 
• SEDA Background Soil Data 
• SEDA Background Groundwater Data 
• Statistical Comparison of SEAD-4 lnorganics in Soil 
• Statistical Comparison of SEAD-4 Inorganics in Groundwater 





SENECA SEAD 4 PRE-DRAFT RI REPORT 

INTRODUCTION 

All data in this appendix have been validated using EPA Region II data validation guidelines. These 

guidelines prescribe the use of the following qualifiers: 

u 
UJ 

J 

R 

June, 1999 

The analyte was not detected. 

The analyte was not detected; however, the associated reporting limit is 

approximate. 

The analyte was positively identified; however, QC results indicate that the 

reported concentration may not be accurate and is therefore an estimate. 

The analyte was rejected due to laboratory QC deficiencies, sample preservation 

problems, or holding time exceedance. The presence or absence of the analyte 

cannot be determined. 

Page xx 
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The following Qualifiers may be used when reporting any Organic Parameters analyzed by Gas 
Chromatography (GC) or High Pressure Liquid Chromatography (HPLC). Any additional 
qualifiers used in the reports will be described in the case narrative. These flags are based on the 
EPA Contract Laboratory Program statement of work. 

GC/HPLC Qualifiers 

U- Indicated compound was analyzed for but not detected above the reporting limit. 

J- Indicates an estimated value. This flag is used when the result is less than the reporting 
limit, but > ½ reporting limit. 

P- This flag is used for a pesticide/Arochlor target analyte when there is greater than 25.0% 
difference for detected concentrations between the two analytical columns. The lower of 
the two values is reported on the Form I and flagged in a "P". 

C- This flag applies to pesticide results where the identification has been confirmed by 
GC/MS. 

8- This flag is used when the analyte is found in the associated blank as well as in the 
sample. It indicated possible/probable blank contamination and warns the data user to 
take appropriate action. Only the samples get a "B" flag. The method blank does not. 

D- This flag identifies all compounds identified in an analysis at a secondary dilution factor. 
This flag alerts data users that any discrepancies between the concentrations reported for 
the dilutions may be due to dilution of the sample or extract. It additionally indicates 
that spike recoveries may have been diluted below quantifiable levels. 

E- This flag identifies compounds whose concentrations exceed the upper level of the 
calibration range of the instrument for that specific analysis . If one or more 
compounds have a response greater than the upper level of calibration range, the extract 
shall be diluted and re-analyzed. 

X,Y,Z- Laboratory defined flags . These flags must be fully described, and such description 
attached to the Sample Data Summary Package and the case Narrative. Begin by using 
" X" and go on to "Y" as necessary. These flags may also be used to combine several 
flags , as needed. 



E(furnace)-

E(ICP)

M-

N-

S-

+-

W-

* 

8-

U-

P
F
CV
AS
NR-

Metals Qualifiers 

Analytical spike recovery is less than 40%. An explanatory note is included on 
the specific form to which applies. 

The reported value is estimated because of the presence of the interference . 

Duplicate injection precision is not met. 

Matrix spiked sample recovery not within control limits. 

The reported value was determined by the Method of Standards Additions. 

Correlation coefficient for the MSA is less than 0.995. 

Post digestion for furnace AA analysis is out of control limits (85- I I 5%), while 
sample concentration is less than 50% of spike concentration. 

Duplicated analysis not within control limits. 

Concentration Qualifiers 

Entered if the report is less than the Contract Required Detection Limit (CRDL) 
but greater than the Instrument Detection Limit (IDL). 

Entered if the analyte was analyzed for but not detected, less than IDL. 

Method Qualifiers 

for ICP 
for furnace AA 
for Manual Cold Vapor AA 
for Semi-automated Spectrophotometric 
if the analyte is not required to be analyzed 



The following Qualifiers may be used when reporting any Organic parameters analyzed by Gas 
Chromatography/mass Spectometry (GCMS). Any additional qualifiers used in the reports will 
be described in the case narrative. These flags are based on the EPA Contract Laboratory 
Program statement of work. 

GC/MS Qualifiers 

A- The reported Tentatively Identified Compound (TIC) is a suspected Aldol-condensation 
product. 

B- The reported analyte was detected in the associated method blank as well as the sample. 

C- Compound identified in an analysis which occurred at a dilution. 

E- Compound quantitation is above the instrument ' s calibration range for this analysis. 

J- Indicated an estimated quantitation value below reporting limit. 

U- Compound was analyzed for but not detected. 

X- The reported compound is a suspected laboratory contaminant. 

Y- An additional qualifier which will be defined at the time of use by the data reviewer. 

Z- The reported result is based on the combined responses from coeluting compounds. 







SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (l) AREA CHROMIUM (3) 

ID NUMBER 

SS4-I ESI 206836 

SS4-2 ESI 206837 

SS4-3 ESI 206838/043201 ** 
SS4-4 ESI 206839/043181 * * 
SS4-5 ESI 206840/043 I 88 * * 
SS4-6 ESI 206841 

SS4-7 ESI 206842 

SS4-8 RI 04300 l /043183 * * 
SS4-8 * RI 043002 

SS4-9 RI 043003/043180 * * 
SS4-l 0 RI 043004/043197 ** 
SS4-l l RI 043005 

SS4-12 RI 043006/043190 ** 
SS4- l 3 RI 043007/043200 ** 
SS4- l 3 RI 043185 *** 
SS4- 14 RI 043008 

SS4-l 5 RI 043009 

SS4-l 6 RI 043010 

SS4-l 7 RI 043011 

SS4-l 8 RI 043012/043186 ** 
SS4-l 9 RI 043013 

SS4-20 RI 043014 

Note: 

NA= Not App licable 

* This is a duplicate sample. 

** Sample also analyzed for hexavalent chromium. 

*** Duplicate sample for hexavalent chromium only. 

SCREENING (YIN) 

0-6" NA N 

0-6" NA N 

0-6" NA N 

0-6" NA N 

0-6" NA N 

0-6" NA N 

0-6" NA N 

0-2" I y 

0-2" I Y (only) 

0-2" 1 y 

0-2" I y 

0-2" 1 y 

0-2" 1 y 

0-2" 1 y 

0-2" 1 y 

0-2" 1 y 

0-2" 1 Y (only) 

0-2" 1 Y (only) 

0-2" 1 Y (on ly) 

0-2" 1 y 

0-2" 1 y 

0-2" 1 Y (only) 

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs, 

nitroaromatics, metals, cyanide, nitrates and grain size. 

(I) Depth in inches below ground surface. 

(2) ES! - Samples coll ected during Expanded Site Inspection conducted in 1993 . 

RI - Samples co llected during Remedial Investigation conducted in 1998. 

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples 

were sent to th e laboratory with a 24 hour turn around so that decisions cou ld be made for further sampling. 

H :\ENG\SENECA \S4Rl\TEXT\T ABLES\SURFSOIL.XLS Page I of 5 





SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3) 

ID NUMBER SCREENING (YIN) 

SS4-2 l RI 043015 0-2" I Y (only) 

SS4-22 RI 043016 0-2" I Y (only) 

SS4-23 RI 043017 0-2" 1 Y (only) 

SS4-24 RI 043018 0-2" 1 Y (only) 

SS4-25 RI 043019 0-2" 1 Y (only) 

SS4-26 RI 043020 0-2" 1 Y (only) 

SS4-27 RI 04302 1 0-2" 1 Y (only) 

SS4-28 RI 043022 0-2" 1 Y (only) 

SS4-29 RI 043023 0-2" 1 y 

SS4-30 RI 043024 0-2" 1 Y (only) 

SS4-3 I RI 043025 0-2" I Y (only) 

SS4-32 RI 043026 0-2" 1 Y (only) 

SS4-33 RI 043027 0-2" 2 Y (only) 

SS4-34 RI 043028 0-2" 2 Y (only) 

SS4-35 RI 043029 0-2" 2 y 

SS4-36 RI 043030 0-2" 2 y 

SS4-37 RI 043031 0-2" 2 Y (only) 

SS4-38 RI 043032 0-2" 2 y 

SS4-39 RI 043033 0-2" 2 Y (only) 

SS4-40 RI 043034 0-2" 2 Y (only) 

SS4-4 l RI 043035. 0-2" 2 Y (only) 

Note: 

NA= Not App licab le 

* This is a duplicate sample. 

** Sample al so analyzed for hexavalent chromium. 

All samples were analyzed for volatile organic compounds, semi-volatile organi c compounds, pesti cides, PCBs, 

nitroaromati cs. metals. cyanide, nitrates and grain size. 

( I) Depth in inches below ground surface . 

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples co ll ected during Remedial In vestigation conducted in 1998. 

(3) Chrom ium screen ing was used to determine the sample points with the highest chromium. The samp les 

were sent to the laboratory wi th a 24 hour turn around so that decisions could be made for furth er sampling. 
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SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (I) AREA CHROMIUM (3) 

ID NUMBER SCREENING 

SS4-42 RI 043036/043198 * * 0-2" 2 y 

SS4-43 RI 043037 0-2" 2 y 

SS4-43 * RI 043038 0-2" 2 y 

SS4-44 RI 043039 0-2" 2 Y (only) 

SS4-45 RI 043040 0-2" 2 Y (on ly) 

SS4-46 RI 043041 0-2" 2 y 

SS4-47 RI 043042 0-2" 2 Y (only) 

SS4-48 RI 043043/043 I 93 ** 0-2" 2 y 

SS4-49 RI 043044 0-2" 2 Y (only} 

SS4-50 RI 043045 0-2" 2 Y (only) 

SS4-5 I RI 043046 0-2" 2 Y (only) 

SS4-52 RI 043047 0-2" 2 Y (only) 

SS4-53 RI 043048 0-2" 3 N 

SS4-54 RI 043049 0-2" 3 N 

SS4-55 RI 043050 0-2" 
,., 

N .) 

SS4-55 * RI 043051 0-2" 3 N 

SS4-56 RI 043052 0-2" 
,., 

N .) 

SS4-57 RI 043053 0-2" 3 N 

SS4-58 RI 043054 0-2" 3 N 

SS4-59 RI 043055 0-2" 3 N 

SS4-60 RI 043056 0-2" 3 N 

Note: 

NA= Not Applicable 

* This is a dupli cate sample. 

** Sample also analyzed for hexavalent chromium. 

All samples were analyzed for volat ile organic compounds, semi-volatile organic compounds, pesticides, PCBs, 

nitroaromatics, metals, cyanide, nitrates and grain size. 

(I) Depth in inches below ground surface. 

(2) ES! - Samples collected during Expanded Site Inspection conducted in I 993 . 

RI - Samples co llected during Remedial Investigation conducted in 1998. 

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples 

were sent to the laboratory with a 24 hour turn around so that deci sions could be made for furt her sampling. 

H:\E G\SE ECA\S4R I\TEXT\TABLES\SURFSOIL.XLS 
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SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3) . 

ID NUMBER SCREENING 

SS4-6 I RI 043057 0-2" 3 N 

SS4-62 RI 043058 0-2" 3 N 

SS4-63 RI 043059 0-2" 3 N 

SS4-64 RI 043060 0-2" 3 N 

SS4-65 RI 043065 0-2" Site Wide N 

SS4-66 RI 043066 0-2" Site Wide N 

SS4-67 RI 043067 0-2" Site Wide N 

SS4-68 RI 043061 0-2" Site Wide N 

SS4-69 RI 043062 0-2" Site Wide N 

SS4-70 RI 043063 0-2" Site Wide N 

SS4-71 RI 043064 0-2" Site Wide N 

SS4-72 RI 043068 0-2" Site Wide N 

SS4-73 RI 043069 0-2" Site Wide N 

SS4-73 * RI 43070 0-2" Site Wide N 

SS4-74 RI 043071 0-2" Site Wide N 

SS4-75 RI 043072 0-2" Site Wide N 

SS4-76 RI 043073 0-2" Site Wide N 

SS4-77 RI 043074 0-2" Site Wide N 

SS4-78 RI 043075 0-2" Site Wide N 

SS4-79 RI 043076 0-2" Site Wide N 

SS4-80 RI 043077 0-2" Site Wide N 

SS4-8 I RI 043078 0-2" Site Wide N 

· Note: 

NA= Not Appli cab le 

* Thi s is a dupli cate sample. 

** Sample al so analyzed for hexavalent chromium. 

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesti cides, PCBs, 

nitroaromatics. metals, cyanide, nitrates and grain size. 

( I) Depth in inches below ground surface. 

(2) ES I - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investigation conducted in 1998. 

(3) Chromium screening was used to determine the sample poi nts with the hi ghest chromium. The samples 

were sent to the laboratory with a 24 hour turn around so that decisions could be made for furth er sampling. 
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SEAD-4 - Surface Soil Sampling Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOCATION STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3) 

ID NUMBER SCREENING 

SS4-82 RI 043079 0-2" Site Wide N 

SS4-83 RI 043093 0-2" I N 

SS4-83 * RI 043102 0-2" I N 

SS4-84 RI 043094 0-2" I Y (only) 

SS4-85 RI 043095 0-2" I y 

SS4-86 RI 043096 0-2" I y 

SS4-87 RI 043097 0-2" I Y (only) 

SS4-88 RI 043098 0-2" I Y (only) 

SS4-89 RI 043099 0-2" I Y (only) 

SS4-90 RI 043100/043 199 * * 0-2" 2 y 

SS4-91 RI 043101 0-2" 2 Y (only) 

SS4-93 RI 043103 0-2" 1 Y (only) 

SS4-94 RI 043104 ** 0-2" 1 y 

SS4-95 RI 043105 ** 0-2" 1 y 

SS4-96 RI 043106 0-2" I Y (only) 

SS4-97 RI 043107 0-2" I Y (only) 

SS4-98 RI 043108 0-2" I Y (only) 

SS4-99 RI 043147 0-2" I Y (only) 

SB4-14 RI 43109/43191 ** 0-2" Bldg 2084 N 

SB4-25 RI 43174/43196 ** 0-2" SW Pond N 

MW4-6 RI 43153 /43195 ** 0-2" NW Pond N 

Note: 

NA= Not Applicable 

* This is a duplicate sample. 

All samples were analyzed for vo latil e organi c compounds, semi-volatile organi c compounds, pesti cides, PCBs, 

nit roaromati cs. metals, cyanide, nitrates and grain size. 

( I) Depth in inches below ground surface . 

** Sample also analyzed for hexavalent chromium. 

(2) ES! - Samples co llected during Ex panded Site Inspecti on conducted in I 993 . 

RI - Samples collected during Remedial In vestigati on ·conducted in 1998. 

(3) Chromiu m screening was used to determine the sample poi nts with the highest chromium. The samples 

were sent to th e laboratory with a 24 hour_ turn around so that decisions.could be made for furth er sampling. 
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SEAD-4 - Soil Boring Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

LOCATION WELL STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (1) 

SB4- l MW4-l ES! SB4-l.l 
ESI SB4-l.2* 
ES! SB4-l .3 
ES! SB4-1.5* 

ES! S84-l.10* 
ES! SB4-1 .6 
ESI SB4-2 .l 
ESI SB4-2 .2 
ESI SB4-3 .l 
ES! SB4-3 .3 
ESI SB4-3.4 
ES! SB4-4. l 
ES! SB4-4.2 
EST S84-4.3. 
ES! Sb4-4.5* 
ESI SB4-5. l 
ES! S84-5.2 
ES! SB4-6. l 
EST SB4-6.2 
ES! SB4-7. l 
ES! SB4-7.3 
ESI SB4-7.4 
ESI SB4-8 . l 
ESI SB4-8.2 
ESI SB4-8.3 

Notes: 

NA = Not Applicable 

All so il boring samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide and nitrates. 

All monitoring wells were analyzed for volatile organic compounds, semi-volati le organic 
compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's. 

@ Shelby tube: only grain size, density, pH, cation exchange capacity and total organic compounds were 

analyzed for these samples. 
* Duplicate samp les taken at the sample site. 

( I) Interval represents depth in feet below ground surface. 

(2) ES I - Samples coll ected during Expanded Site In spection conducted in 1993. 

RI - Samples collected during Remedi al Investigat ion conducted in I 998 . 

H:\ENG\SENECA\S4RI\TEXT\TABLES\SBMWLIST.XLS 

0-2' 
4-6' 
4-6' 
0-2' 

0-2' 
10-12' 
0-2' 
2-4' 
0-2' 
4-6' 
6-8' 
0-2' 
2-4' 
4-6' 
0-2' 
0-2' 
2-4' 
0-2' 
2-4' 
0-2' 
4-6' 
6-8' 
0-2' 
2-4' 
4-6' 
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SEAD-4 - Soil Boring Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

LOCATION WELL STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (1) 

SB4-9 NA ESI SB4-9. l 
ES! SB4-9.2 
ESI SB4-9.3 
EST SB4-10.1 

ES! SB4-I0.2 
ES! SB4-I0.3 

RJ 043132 
RJ 043133 @ 
RJ 043113 
RJ 043114 
RJ 043115 
RJ 043116 
RI 043117 @ 
RJ 043109 
RJ 043110 * 
RJ 043 I 12 
RJ 043145 
RJ 043146 @ 
RI 043148 

RJ 043122 
RJ 043124 
RI 043119 
RJ 043121 
RJ 043080 

RJ 043081 

RI 043082 

Notes: 

NA= Not Applicable 

All soil boring samples were analyzed fo r volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide and nitrates. 

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic 
compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's. 

@ Shelby tube: onl y grain size, density, pH, cation exchange capacity and total organic compounds were 

analyzed for these samples. Sample #043 11 7 was not sampled for grain size. 
* Dupli cate samples taken at the sample site. 

( I ) Interva l represents depth in feet below ground surface. 

(2) ES! - Samples collected during Expanded Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investigat ion conducted in 1998. 

H:\ENG\SENECA\S4 RJ\TEXT\TA BLES\SBMWLIST.XLS 

0-2' 
2-4' 
4-6' 
0-2' 

2-4' 
4-6' 
0-2" 

2-2.9' 
0-2" 

4-4 .6' 
6-6.4' 
0-2" 
2-4' 
0-2" 
0-2" 
2-3 ' 
0-2" 
2-4' 
4-6' 
0-2" 
2-3' 
0-2" 

2-3.2' 
0-2" 

2-3.5' 
4-5 .8' 
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SEAD-4 - Soil Boring Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

LOCATION WELL STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (1) 

SB4-19 NA RI 043083 
RI 043084 

RI 043085 
RI 043135 

RI 043136 
RI 043149 
RI 043137 
RI 043138 
RI 043139 
RI 043140 
RI 043086 @ 
RI 043087 
RI 043088 
RI 043141 
RI 043173 * 

RI 043142 
RI 043174 

RI 043143 

RI 043144 
RI 043090 
RI 043091 
RI 043092 

Notes: 

NA= Not Applicable 

All so il boring samples were analyzed for volati le organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromatics, metals, cyanide and nitrates. 

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic 
compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's. 

@ Shelby tube : only grain size, density, pH, cation exchange capacity and total organic compounds were 

analyzed for these samples. 
* Duplicate samples taken at the sample site. 

( I) Interval represents depth in feet below ground surface. 

(2) ES ! - Samples co ll ected during Expanded Site Inspect ion conducted in 1993. 

RI - Samples co llected during Remedial Investigation conducted in 1998. 
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0-2" 
2-3 .2' 
4-5 .2' 
0-1.2' 

2-3 .5' 
6-6.8' 
2-3.4' 
8-8.7' 
4-5.7' 
6-7.6' 
0-1' 
2-3' 

4-5 .6' 
3-4' 
3-4' 

8-8 .6' 
0-2" 

2-3 .5' 
6-7 .2' 
0-2" 

2-3.5' 
4-5' 
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SEAD-4 - Soil Boring Sampling Summary 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

LOCATION WELL STUDY (2) SAMPLE SAMPLE 
ID NUMBER NUMBER INTERVAL (1) 

SB4-27 NA RI 043125 
RI 043127 
RI 043128 
RI 043129 @ 

RI 043153 
RI 043154 
RI 043155 
RI 043157 
RI 043159 
RI 043150 
RI 043151 
RI 043152 
RI 043164 
RI 043166 
RI 043170 
RI 043171 
RI 043172 
RI 043167 
RI 043168 
RI 043169 
RI 043160 
RI 043161 * 

RI 043163 

Notes: 

NA= Not Applicable 

All soil boring samples were analyzed for volatile organic compounds, semi-volatile organic compounds, 

pesticides, PCBs, nitroaromat ics, metals, cyanide and nitrates. 

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic 

compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's . 

@ Shelby tube: only gra in size, density , pH , cation exchange capacity and total organic compounds were 

analyzed for these samples. 

* Duplicate samples taken at the sample site. 

( I) Interval represents depth in feet below ground surface. 

(2) ESI - Samples co llected during Expanded Site Inspection conducted in 1993. 

RI - Samples collected during Remedial Investi gation conducted in 1998. 
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0-2" 
2-2.5' 
0-2" 
2-4' 

0-2" 
2-3.5' 
6-6.5' 
0-2" 

0.5-1.5' 
0-2" 

2-3.5' 
6-6 .5' 
0-2" 

0.6-1.6' 
0-2" 

2.., ..,, 
-.) . .) 

4-5.5' 
0-2" 

2-3.4' 
8-8 .8' 
0-2" 
0-2" 

2-2.6' 
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Building Material 





I 

' 

I 
FREQUENCY I NUMBER 

OF OF 
UNITS MAXIMUM! DETECTION I DETECTS 

VOLATILES 

SEAD-4 
B2084 
DEBRIS 

44001 
0 

0.2 
1/8/1999 

S, "my Depot 
SEAD-4 Remedial Investigation 
Building Debris Sample Results 

SEAD-4 
B2085 
DEBRIS 

44002 
0 

0.2 
1/8/1999 -

SA NUMBER ISA 
OF RI Phase l Step 1 RI Phas~ 1 Step 1 

ANALYSES 

u 1-:-Trichloroethane ~~~t=-_Jt 
UG/KG 0 

1,1-Dichloroethane ----+U- G-/K_G_ - - O' 

t-
0% 
~ 

0% --0%-
1,1-Dichloroethene IUG/KG 
1.2-Dichloroethane UG/KG I 0

1 ° %1 0 0% -- -

1,2-Dichloroethene· (total) UG/KG 0 1 0% r~d 
10 U 
10 UJ 
10 u-
10 U 
10 U 
10 U 

1,2-Dichloropropane UG/KG 
Acetone llf.:ll(f.: -
Benzene I UG/KG 

I I 
0

1 O% - :---"'.'" 40 100% 6 
0 

~chloromethane J ':!_lj/Klj 

Bromoform UG/KG 
1-- - I ~ O% .. - .. - - ~ 0%f-· 

I - -1-- a --a% 
__ lo -_------3--~ -o 6 -- .. 

0 - 6 10[ 
10 U 

~~~ - -
Carbon disulfide IUG/KG 
Carbon tetrachloride U(,j/t\(.j 

Chlorobenzene UG/KG 
1-- - I 

0

1 ~ .. - .. -- ~ -- : -
0 6 o ---6 

-·----- -
0 6 

-· ----
Chlorodibromomethane UG/KG 
Chloroethane UG/KG 

~---~ 
0 6 

- - - 1- - - I 0
1 °% 1 -

·· - - -- 0 0% 

Chloroform UG/KG O 0% 
Cis-1,3-Dichloropropene UG/KG 0 0% --%1- ~ •----
Ethyl benzene UG/KG O 0% 
Methyl bromide - UG/KG -- 0 0% 
Methyl butyl ketone ·• UG/KG 0 0% 

Methyl _<:h~ride UG/KG 0 ___ _ 0% 
~ -i~-:- i 

Methyl ethyl ketone UG/KG O 0% 
Methyl isobutyl ketone _ UG/KG 0 ----g -=: , 0 6 

o 5 ' - ---- ·-
0 6 

10 U 
10 UJ 
10 Iu 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

SEAD-4 
B2073 
DEBRIS 

44003 
0 

0.2 
1/8/1999 

SA 
RI P~as!: 1' Step 1 

1__!] U 
11]UJ 

~
~ 

11 U 
11 U 

!~.!:! 11 U 
11 U 
12 

111.Q 
11H U 
!_1 ~ J 
11 U 
11 IU 
11 IUJ 

!!~U~ 11 U 
11 U - - - -
11 U 
11 U 

Meth}'!_ene chloride UG/KG 0 0% 
Styrene _ _ UG/KG O 0% 

- - - -
0 6 10 IUJ 

-- __ , __ - ,--~ 

Tetrachloroethene UG/KG _ ,____ __ __,___ 0% 
Toluene -- -- - 0°/4 

0 ---s'-
0 6 

Total Xylenes - • - 0%' - --
0 6 

Trans-1,3-Dichloroprope - - 0% 
Trichloroethene - - - ~ 
~icti&ncte _ - --- 0% 

~~!VOLATILES 
!,2,4-!_nch~ oben~ n~ - -+--------; _oi'-

0 6 
0 6 
0 6 

0 6 

1,2-Dichlorobenzene - --+'---"------'- 0% 
1,3-Dichlorobenze!!!:__ - -+-,,,...,C"7" ·- · a% 
1,4-Dichlorobenzene 0 _ 0% 
2,4,5-Trichloroehenol _ _ ___ 0 __ Q% t 

2,4,6-Trichlo~op~nol +-------; _ _ __Q ___ 0% _ 

1
2,4-Dic~orophenol ____ UG/K~ _ O _ _ __ 0% 
2,4-Dimethylphenol UG/KG O 0% 

~ phenol _ _ UG/KG _ _ _ O ----0%c-
2.4-Dinitrotoluene UG/KG 360 33% 

0 6 
0 6 
0 6 -
0 6 
0 6 
0 6 
0 6 

" --
0 6 -
2 6 
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- 12 u 

12 U 

350 u 
350 UJ 
350 u 
350 u 
860 u 

101:u 
10 U 

!.Q u~ 
10 U 
10 U 
10 U 

340 U 
340 UJ 
340 U 
340 U 
820 U 
340 U 
340 U 
340 UJ 
820 UJ 
360 J 
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~

.!:! 
u 
u 

360 U 
360 UJ 
360 U 
360 U 
870 U 
360 U 
360 U 
360 UJ 
870 UJ 
180 J 

SEAD-4 
82078 
DEBR IS 

44004 
0 

0.2 
1/8/1999 

SA _ , 
RI Phase_1_ S~p 1 

_1_!.] U 
11]uJ 

m
u 
u 
u 

11 Iu 
11 IU 

--*1~--
690ir:U 

_ 5900 u_J 
6900 U 
6900 U 

__!_?0001_!:! __ -
6900 UJ 

SEAD-4 
B2076 
DEBRIS 

44005 
0 

0.2 
1/8/1999 

SA 

R! P~~e (step 1 

SEAD-4 
82079 
DEBRIS 

44006 
0 

0.2 
1/8/1999 

SA , 
RI Phase 1 Step 1 

ffl
1~ ~- --s--
10 U 
1o u - ,_ 

11 ~U 11 U 
11 U 
11 U 

10 IU 
10 Iu 
10 Iu 

. --1·-- ·-
11 IU 
11 IU 
11 Iu 

11 U 
11u 

__ 11 u -rr u -
11u 

t--- 11 u -

11 IU 

!![ 11 U 
11 U 
11 U 
11 U 

340 U 
340 UJ 
340 U 
340 U 
830 U 
340 U 
340 U 

--340 uJ 

830 [1.JJ 
340 !UJ 
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Seneca Army Depot 
SEAD-4 Remedial Investigation 
Building Debris Sample Results 

-

- ·1 ~~ I 

SEAD-4 
B2084 
DEBRIS 

44001 
o 

0.2 
1/8/1999 

NUMBER ISA 
_. RI Phase 1 Step 1 

FREQUE~CY I N~MBER 
OF OF OF 

_ --- - ·__:_Qf'i1'r"s--~ 1MuM _ oicTE-crt0N - DEffcrs iiNALv°sEs - ·· 1 

2,6-Dinitrotoluene UG/KG 0 0% 0 6 350 UJ 
2-Chloronaphthaien-e - UG/KG --0 - -- 0•1o · -- 0 -- --- 6 350UJ -

~~hlorophenol UG/KG ______ ~Q - _ - 0% ~-- o:=-:~~-6 _3_~~1,) 

2-Methylnaphthalene UG/KG 1500 33% 2 6 350 U 
2-Methylphenol UG/KG 0 0% __ . __ 0 _____ 6 350 U 
2-Nitroaniline UG/KG O 0% O 6 860 U ----··---· -- ----
2-Nitrophenol UG/KG O 0% 0 6 350 U 
3,3'-Dichlorobenzidine UG/KG O ____ 0% ___ · 0 ______ 6 350 U 
3-Nitroaniline UG/KG O 0% 0 6 860 U -- ---- ·----- - -- -·-
4,6-Dinitro-2-methylphenol UG/KG O 0% 0 6 860 UJ 
4-Bromophenyl phenyl eth UG/KG ___ ·o _ . . 0% _ __ 0 _ ___ 6 350 UJ 
4-Chloro-3-methylphenol UG/KG O 0% 0 6 350 U 
4-Chloroaniline UG/KG 0 0% . 0 . 6 350 U 
4-Chlorophenyl phenyl eth UG/KG -- . 0 -· 0% --- - -0 .. - 6 350 UJ 

4-Methylphenol UG/KG _Q __ __ 0% 0 _ _ _ --~ 
4-Nitroaniline UG/KG O 0% O 6 -------- -- ----
4-Nitrophenol UG/KG 0 0% 0 6 
Acenaphthene UG/KG 1400 · 67% 4 --- 6 
Acenaphthylene UG/KG 0 -- ·- _ 0% __ ~ -- __ - ·6 ,. 
Anthracene UG/KG 690 83% 5 6 
Benzo(a)anthracene UG/KG 5200 83% · 5 6 
Benzo(a)pyrene UG/KG 8500 100% 6 - -· --6 
Benzo(b)fluoranthene UG/KG 11000 100% ·s 6 
Benzo(ghi)perylene UG/KG 8700 - 100% - 6 - · - - 6 

-->--·- -- •·-- -- - -- -
Benzo(k)fluoranthene UG/KG 8300 50% 3 6 
Bis(2-Chloroethoxy)metha UG/KG O 0% 0 . . . 6 

Bis(2-Chloroethyl)ether UG/KG O __ _ 0% ·---~ 
Bis(2-Chloroisopropyl)elhe UG/KG O 0% 0 
Bis(2-Ethylhexyl)phthalate UG/KG 890000 ----· 100% - 6, -
Butylbenzylphthalate UG/KG 1600 50% 3 
Carbazote UG/KG 5800 67% - - --4 
Chrysene·- UG/KG 13000 --- 100% -----6 

1
Di-n-butylphihalate __ UG/KG ~ 000 ·-::-::-_ 100°(<> -:__--=:___ -~ 
Di-n-octylphthalate UG/KG O 0% 0 
Dibenz(a,h)anthracene UG/KG 3000 67% · · 4 ' 

I --- -- --·- - · -
Dibenzofuran UG/KG 1500 33% 2 
Diethyl phthalate UG/KG 130 33% - 2 
pimethylphthalate . - - - UG/KG ____ 0 - -~ -=--=-~o•--
Fluoranthene UG/KG 25000 100% 6 
Fluorene UG/KG 760 50% 3 --- - ·---
Hexachlorobenzene UG/KG 0 0% 0 
Hexachlorobutadiene UG/KG 0 0% 0 

6 
- 6 

6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 

Hexachlorocyciopentadien UG/KG 0 0% 0 ------ ·-6 
Hexachloroethane UG/KG 0 0% 0 - - 6 

!tndeno(1 ,2,3-cd)pyrene IVG/KG 7500 ! 83% ! SI - ~ 
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~5.Q IU 
860 U 
860 U 

·-· 33J 
350 UJ 
- 21 J -

260 J 
290 J 

1800 J 
4 80 :i" -
350 R 
350 U 
3sou 
350 U 

430000 -
1600 

- -- 350 u· 
380 J 

2500 J 
350 u J 

1so T
-3so uJ- -

19 J 
350 UJ 
590 J 

- 3~~ ~~J __ _ 

350 IUJ 
3SO IUJ 

_ _]~~1~ -
410 

SEAD-4 
B2085 
DEBRIS 

44002 
o 

0.2 
1/8/1999 

SA , 
RI Phase 1 Step 1 

340 UJ 
340 UJ 
340 U 
340 u 
340 U 
820 U 
340 U 
340 U 
820 U 
820 UJ 
340W 
340 U 
340 u 
34DUJ 

340 1!! 
820 U 
820 U 
340 UJ 
346 u J 

24 J 
89 T -
86 J 

210 J 

59 \J 
340 ~ 
340 U 
340U 
340 U 

4700 -

130 J 
34 J 

200 J 
1100 J 
340 U 
340 UJ 
340 UJ --

130 J 
340 UJ 
310 J 
340 w- --
340 U 
340 UJ 
340 UJ 
340 UJ 
340 UJ 
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SEAD-4 
B2073 
DEBRIS 

-- 44003 

o 
0.2 

1/8/1999 
SA 
RI Phase 1, S_t_ep 1 

360 UJ 
360 UJ 
360 U 
190 J 
360 U 
870 u -
3~0 IU 
360 U 
870 U 
870 UJ 
360 UJ 
360 U 
360 U 
360 UJ 
360 U 
870 U 
870U--
260 J - · 
360 UJ 
640 J 

2300 -

2000 J 
1800 J 
1500 J 
2400 J 
360 U 
360 U 
360 U 

83000 
1300 

2;~11~ 
360 U 
72OJ 
140 J 
360 UJ 
360 UJ 

--- 4~~§~~~ 
360 U 
360 UJ 

SEAD-4 
B2078 
DEBRIS 

44004 
0 

0.2 
1/8/1999 

SA , 
RI _Phase 1, S~e 1 

6~~1~ --
6900 UJ 
6900 Iu 
1500 IJ 
6900 IU 

SEAD-4 
B2076 
DEBRIS 

44005 
0 

0.2 
1/8/1999 

SA _ , 
RI P~ase 1, Slee_ 1 

330 IUJ 
330 UJ 
330 IU 

330 IU 
330 U 

17000 IU 800 IU 

6900 11!.. 330 u 
6900 U 330 U 

17000IUJ 800 U 
800 UJ 
330 UJ 
330 U 

6900 IUJ- - "] - 330 U ------- -------
6900 UJ 330 UJ 

330 U 

1400 J 330 UJ 
6900 IUJ 330 IUJ 

690 IJ I - ~3_0 [~J 
5200 J 33o] u 
8500 IJ 

11000 
- - 1-- - · ·-

~1~ 
45 J 

8700 27 IJ 

SEAD-4 
B2079 
DEBRIS 

44006 
0 

0.2 
1/8/1999 

SA , 
~ I_ Phase 1, Step 1 

340 UJ 
340 UJ 
340 U 
340 U 
340 U 
830 IU 

830 IU 
830 UJ 
340 IUJ 

~~~1Q 340 U 
340 uJ 
340 IU 

600 IJ 
8300 330 R 1100 J -- -- -- ---- - ---- - - -----
6900 U 330 U 340 U 
6900 U 330 U 340 U ----- ----- - ------ ----
6900 U 330 U 340 U 

890000 1200 6600 

_ 6900 Jt,J - -
5800TJ 

13000 J 
32000 J 
6900 U 
3000 1] ~~~61~--_,_ 
6900 UJ 

330 IU 340 [U 

- - __ 3~~ 1 ~ --

!Q.~1~ 
330 U 

64 [J 

_1~~%1} 
340 IU 

330 UJ I l o J - ----- -- - -- --
~~~ ~~ -- - - - --~:~ ~~ 
330 [UJ 340 [UJ 

- ~ 5000 1~--
760 J 

6900 IU 
-~~ltJ __ _ ! 1001:!_ 

340 UJ 
340 Iu 
34o !uJ 6900 IUJ 

360 IUJ 
330 [UJ 
330 [UJ 

360 IUJ 
___ , __ __ ,_ 6900 j._U _ _ + 

_ , _ __ 330 jUJ _ _ 1--- -1--- ---< 6900 IUJ 
1400 7500 18 [J 550 
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Senei.. / Depot 
SEAD-4 Remedial Investigation 
Building Debris Sample Results 

SEAD-4 ' SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 
82084 82085 82073 82078 82076 82079 I 

DEBRIS DEBRIS DEBRIS DEBRIS DEBRIS DEBR_I_S I 
44001 44002 44003 44004 44005 44006 , 

0 0 0 0 0 0 
0.2 Q.2 0.2 0.2 0.2 0.2 

1/8/1999 1/8/1999 1/8/1999 1/8/1999 1/8/1999 1/8/1999 
FREQUENCY NUMBER NUMBER SA SA SA SA SA SA 

OF OF OF RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 l<I Ph_ase 1 Step 1 RI Phase 1 Step 1 
MAXIMUM DETECTION DETECTS ANALYSES 

lso_JJhorone _ UG/KG 

~ 0 

0% 0 
-

6 350 UJ 

LJ 
f-----

340 UJ 360 UJ 6900 UJ 330 340 UJ 
N-~itrosodiph~nylamine UG/KG 66 17% 1 350 U 66 J 360 U 6900 U 330 340 u 1--- - -
N-N_i_trosodipropylamin~ UG/KG 

_ 130~ 
0% 0 350 U 340 u 360 U 6900 U 330 340 u 

~ 
-

Nap_hthalene · 50% 3 23 J 340 UJ 140 J 1300 J 330 340 UJ -
0 0% 0 350 U 340 u 360 U 6900 U 330 340 u - f--- - - -

- 4900 J 4900 33% 2 860 u 810 J 17000 U 800 830 u - -- 340 . -
23000 100% 6 J 240 J 3000 J 23000 J 33 J 

UG/KG 0 0% 0 -- 350 - 340 U - -u 360 u 6900 U 330 u 
UG/KG --isooo ~-- 100% - - -

6 280 J 180 J 3800 J 25000 38 J --· - -----
~ --~ ,__ - -

0% 0 120 u 120 u 120 u 120 u 
1,3-Dinitrobenzene -- UG/KG 180 33% 2 120 u 120 u - - -

140 J 180 J 
2,4 ,6-Trinitrotoluene 

- - ·-- -
UG/KG 260 17% 1 260 J 120 u 120 u 120 U 120 U 

2.4-Dinitrotoluene - UG/KG 
-

1000 -, :wu - - --, :ia u 1900 50% 3 J 490 J 120 u -·- -- - ·-- - · -
2,6-Dinitrotoluene UG/KG 0 0% 0 120 u 120 u 120 u 120 U 120 U 
2-Nitrotoi-- - UG/KG 

·-- - - ---
0 0% 0 120 u 120 U 120 U 120 U 120 U - - -- -- - --

2-amino-4,6-Dinitrotoluene UG/KG 320 33% 2 320 J 120 U 270 J 120 U 120 U 
UG/KG 

--- ------- - - --·- 12ou 3-Nitrotoluene 0 0% 0 120 u 120 U 
4-Nitrotoluene 

-
UG/KG 

--- - - - - ---12ou 0 0% 0 120 U 120 U - - -
4-amino-2,6-Dinitrotoluene UG/KG 300 ~ 1 120 U 120 U - 1 2o u - ---
HMX UG/KG 0 0% 0 120 U 120 U 120 U 

1 

Nitrobenzene 
- - --- -- ---- --

UG/KG 0 0% 0 6 120 U 120 U 120 U 120 U 
ROX -- - - - - - - 1 20 u UG/KG 200 17% 1 6 120 U 200 J 120 u 
Tetryl_ ·- - -- - -

17% 
- - - u -- -UG/KG 820 1 6 820 J 120 U 120 U 120 120 U 

PESTICIDES -----
- ~~IJ D UG/KG 35 67% 4 6 27 J 17 u 35 J 9.3 

~ 
-- - --- - ---

UG/KG 1200 100% 6 6 54 260 J 32 J 23 100 
T 

--· --
UG/KG - 32 5600 100% 6 6 420 1000 J 2900 J 770J ·- - -- ·- - -- UG/KG - -· 

0% - 6 0 0 3.6 U 8.8 u 18 U 1.7 u 5.3 U - - ---- - - - ·- ·-
HC UG/KG 0 0% 0 6 3.6 U 8.8 U 18 u 5.3 U 

UG/KG - - -· - - -·-· 
hlordane 780 4 6 2.2 J 780 19 J 1.7 u 4.2 J 
1016 -- UG/~ 0 0 6 71 U 170 U 350 u 33 u 100 U 

UG/KG 0 0 6 140 U 340 U 700 u 67 u 210 U 
UG/KG 

- u --0 0 6 71 U 170 U 350 u 33 100 U -- -
1 00 Ci UG/KG 0 0 6 71 U 170 U 350 U 33 u ·-

0 0 6 71 U 170 U 350 U 33 u 100 U 
91000 110 

-
5 6 190 6400 J 91000 350 U 3500 --·-

UG/KG 3100 4 6 640 J 1600 720 u 3501.J 57 3100 - -
UG/KG 31 17% 1 6 3.6 u 8.8 U 31 J 18 U 1.7 U 5.3 U 

-- UG/KG -
1.7 U 

--
0 0% 0 6 3.6 u 8.8 U 37 u 18 U 5.3 U - -

Dieldrin UG/KG 1100 83% 5 6 34 560 J 1100 J 35 U 3.8 J 120 J - - 1 60 --··-- -
Endosulfan I UG/KG 160 33% 2 6 3.6 u 8.8 u J 18 U 1.7 u 11 J ---- - - -- ·- - - - ---
Endosulfan II UG/KG 30 33% 2 6 18 J 30 J 72 u 35 U 3.3 u 10 U ---- -- -- - . -
Endosulfan sulfate UG/KG 200 33% 2 6 200 15 J 72 u 35 U 3.3 U 10 U ---·--- - --· - -
Endrin UG/KG 320 50% 3 6 7.1 u 44 J 320 J 35 U 3.3 U 29 J 
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-· 
-- --·-"- ·- - -

- - - - -
- - -- - - --___ --· - -· -- ·-· - ---

-- - --- -
- ----· -

- .. - . --~-- - - - FREQUENCY NUMBER 

OF OF 

SEAD-4 
B2084 
DEBRIS 

44001 
0 

0.2 
1/8/1999 

NUMBER ISA 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Building Debris Sample Results 

SEAD-4 
B2085 
DEBRIS 

44002 
0 

0.2 
1/8/1999 

SA 

OF RI Phase 1 Step 1 RI Phase 1 Step 1 

SEAD-4 SEAD:4 SEAD-4 SEAD-4 

I B2073 B2078 B2076 B2079 
DEBRIS DEBRIS DEBRIS DEBRIS 

44003 44004 44005 44006 
0 0 - 0 0 

0.2 0.2 0.2 0.2 
1/8/1999 1/8/1999 1/8/1999 1/8/1999 

SA SA SA SA 
RI Phase 1 Step 1 RI Ph~~ 1 St~p 1 _ ~~Phase 1 Step 1 Rl_l:'ha~e 1 Step 1 

--- UNITS MAXIMUM DETECTION DETECTS ANALYSES 
15o jJ Endrin aldehyde UG/KG 390 83% 5 

En drin ketone - UG/KG - - 370 -- 50% 3 
1-- -- ·-- -· • - -

Gamma-BHC/Lindane UG/KG O 0% O 
Gamma-Chlordane UG/KG 95 83% 5 

Heptachlor UG/KG == -_ 34 17% 1 
Heptachlor epoxide UG/KG 360 83% 5 
Methoxychlor UG/KG 390 50% --- 3 -
Toxaphene UG/KG O 0% O 
METALS - -'--- ---1- __ 
Aluminum MG/KG 6110 100% 6 
Antimony MG/KG 26.1 100% 6 -
Arsenic MG/KG 33.6 100% 6 
BariLJm- MG/KG 3560 100% ·- - 6 
Beryllium MG/KG 0.46 33% . . 2 

Cadmium MG/KG 132 83% 5 
Calcium MG/KG. 253000 100% - 6 
Chromium MG/KG 1840 100% 6 
Ccbalt MG/KG 37.1 100% _6 ,_ 
Copper MG/KG 1220 100% - -·--5 -
Cyanide MG/KG 28.7 67% - 4 
Iron - --------+'M-'--'G:.:./c.:Kc=G_ +-_3::..6:..:2:..:0c.:O.:_iO __ 100% 6 
Lead MG/KG 12000 100% 6 
Magnesium MG/KG 17600 100%~ ~-} ~ 
Manganese ------ '-"M-'--'G"-/K'--'G-=- 1630 100% _ 6 
Mercury MG/KG 62.8 100% 6 
Nickel- MG/KG 1330 ~ 100% 6 
Potassium MG/KG 3750 100% - - · 6 -
Selenium MG/KG O -- ·~ - -- O 
Silver --- - ~ ---OT? - 100% 6 

Sodium ----- MG/KG __ - ~ ~ ~-_-_1-0_0=°/c=o --- 6 
Thallium MG/KG 7 83% 5 Vanadium _ ___ - ~ ~ ---948 100% - -- - 6 

Zinc -- - MG/KG 6100 100% 6 

h:\eng\seneca\s4rillables\valdata\Oebris.xls 

6 17 J 
6 34 J 
6 - - 3.6 u 
- -- ·-
6 2.2 J - --- -
6 3.6 U 
ii 32 I 
6 36 U 

-- s- 36ou 

6 6110 
26.1 

15-:S ---
-

3560 
0.02 U 
37.2 1 

6 24100 
1840 ~,- - -·-i --li( __ ·_ 

6 1~3-~00 1~ 
6 12000 
6 11100 
6 836 
6 Q:.,~ jJ 
6 71 .1 
6 1150 
6 

Q7r 6 0.57 J 
6 -1i:is J 

6 2.9 
6 25.5 
6 5670 

-- -- -
390 J 42 J 3.3 U 32 J ·-

24 J 72 u 370 3.3 U 10 U 
8.8 u 37 u 18 u - ·1.1 U - 53" U 

95 J 37 u 20 J - - -1.9 J ---- 45J 
- - --

34 J 37 u 18 u 1.7 U 5.3 U 
49 J 360 J - 18 u -·,--:a J 27 J 
76 J 390 J --200 T -- - --- 17 -u-- --- T3 u-

---· ·--- -· ~- ~ 
880 u 3700 u 1800 u 170 U 530 U 

3850 
--·- - - 1980- --4000 - •----3560 i--·--1-- 4~ - -

---
6.4 J 18.4 13.5 - - ----- - - -· - "33. •·-22.1 21 .3 

I 18.4 1 I 13.5 1 I __ 10.s , ___ , ___ _ 0.54J J 
I 21 .3 1 I 33.6 1 I 5.5 15 

2350 211 15 I 211 1 I 159 1 I 1010 1 I - mo --
0.02 U 0.02 U 

-.~-,-- . --

I 132 1 I 132r \- ~~~\~---- -· \ ~~}\~- --\ -- 0 ~W --C-~@ -
-· I -- 1-• - · •---- t -----

49300 50500 18700 253000 70200 
150 199 --·- 493 ____ 35 136 

17 - - 16.5 25.5 ______ 32 - ~ I-- -
- - - - - ---

393 776 392 355 1220 --- ·- --- -- ---
0.55 U 1.5 1.7 0.6 U 1.4 

155000 J 145000 J - - · 3s2000 J _ _ 14100:f ___ 252000 IJ 

4800 1050 2660 1260 993 - - - - - -- -- . -- - -
17600 8360 2380 14900 8500 

710 947 1630 - - - -3 56 -- - 1320 
- - - -- ---

0.28 J 0.16 J 0.61 J 1.1 J 62.8 J 
71 .4 70.4 171 - - -26.8 - - ----
1790 1650 3750 ~ ·-· ----

0.6 U - 0.67 U 0.69 U --· 0.56 U -- --- - -

0.42 J 0.48 J 0.5 J 0.49 J 
505 J 556 J --1 530 - - 1260 --- - ----
3.3 0.7 J 7 0.56 U 2.1 ---- -------

23.8 42.5 29 10.4 948 
3180 4940 - 6 100 15 10 -- ·- - - 2680 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 

~ALYTE 

-- - •-- t---· :::J_ --=- =,- ----I--- I - / 
·----+----

-__ , SEA0-4 
MW4•11 
SOIL 
- 43170 
-- - 0 

02i 
- 12'.2011998' 

FREa I NUMBER~NUMeER I NUMBER- ,SA ~ - -
U_!-ll!~j MAX1MuMj. - OF - ~ . s15eC ~0Ve- _.2f ~ F- Bi" Phase !}~~ 1 

OETCTION TAGM TAGM DETECTS ANALYSES 
---- - - - -- --- N -

~TJ.l:E~ - - - - -- ---- - ---f-------- - --
1..!J.: T~e UGIKG O ·- 0% ,_!QQ_ __ 0 _ Q. _ ~ 1__! UJ 
~ 1,2,2-Tetrachloroelha!!!, UGIKG O 0% 600 __Q_ ___Q ~ J.! !:!{ 
1,1 ,2-Trichloroelhane i.!:!.,..GIKG O 0% ·- - __Q_ _ Q_ ~ 11 ~ 
1,1-0ichloroethane _ UG/KG 2 2% . -1QQ.1- _ __Q_ __1_ ~ U. ~~ 
1,1-0 ichloroethene UG/KG O 0% 400 O O 86 11 UJ 
1,2-0 ichloroethane UGIK§__ ___ __Q ~ ~ _ -1.QQ. ..... _Q _ -~ ~ ,j W 
1 2-0lchloroe~ n~ t!!l_ UGIKG 4 3% '-- _ ... _p 2 ~ _ !2. ~ 
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2-NJtroanibne ---~ G/KG O 0% 430 ~ O 86 ___ 18_0 U 1 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 
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- - --- - - -- - OETCTION - TAGM_::-~M 9ETECT_l! ~ rs~ ;;--::: r- N - -· r N r N r N - I . ~ -1- N~---~ ·F ;;:- -::--:T 
1 ◄-Nitrophenol _____ UG/KG O 0% 100 _Q_t- ___ . ...Q. ,_ ~ _____ . .!~ ~- _ _ -· J!Q. .!:,JJ _ 220 U 220 ~ _ ~ - .Y._ I _____ __ 200 .!:!._ _ __..E.Q_ !,l_ _ 
IAcenaphthene _ UGIKG 78 9% 50000 0 _ _! _____ ~~ ----~~ ___ ----1±_~ __!Q_.!:!.._ _____ _!!.~ - ~!:!_ - ________ 84U ____ 92 _U __ _ 
Acenaphthy\ene UGIKG 32 9% 41000 0 8 86 73 U 72 UJ 90 U 91 U 92 U _ - : _ 84 n-- ·92 u 
Anthracene -- UG/KG 110 17% 50000 0 - -~ : - ~ ~ _ ~u ) 2 UJ - ~~~-- _ - · ---~!L~r -- . 92 ~L. ---- - - ~ g .. -= ~- ~Q - -
Senzo( a)anthracene _ UG/KG 560 83% 224 _2 _ _!.!. _ _ _J_~ -.!.?..:! _4__§_~ _ __g ~ _ 1! J ~ ~ _ _ __ _l_!~ -- ___ .lQ.L 
Benzo(a)pyrene UG/KG 450 80% 61 11 _ - ~ . __ - ~ _.!! L . ~ ~:! . ....!~:!_______ -~q ~--- _ --~ ~ __ _ _ _ __ _ ~ :!_ ______ E L __ _ 
Benzo(b)fluoranthene UG/KG 890 80% 11oo ___ __Q_ ____ _E~ __ !_6 _ R :!_ ____ 14__~_ 2_~:-!_ _ --~L ~~ _ .1!~- -··--·- J!! 
~~ UGIKG 310 55% 50000 o __ £ _ ~ - - ~~ ______ ___?.£~ ~u 10 L_ B~ ____ _ - ~Q __ B__y_ 
Senzo(k)fluoranthene UG/KG 510 50% 1100 0 _ --- ~ - ~ _ • ..1~~ _ ------~ .!!_ ..!§_.:-!._ __ _22 _!__ _ _B ~ _ _ _ _1!L ____ ~.:-!.. 
8is(2-Chloroelhoxy)methane _ UG/KG O 0% 0 ___ _Q_ _ _ --~ _ _ _1! _!:L _ _ ~~ - ~ .'=! __ 91 _y_ ~ 2 ~ __ ___ __ ~ U_ _ _ !~ ~ 
Bis(2-Chloroethy!)ether UGIKG O 0% 0 _Q_f--- __ ~ ___ 1.! g__ _ __ .?~$ --~ ~ !!_ ~ J~ ~ _ _ __ ____ _ ~ ~ _ ~ ':!._ 
Bis(2-CMoroisopropyl}ether UG/KG O 0% 0 . ..$ . ___ _2_~ ----_71_g_ ______ _I~~ - ~~-- ___ !!.!:!__ - ~ -~ ___ ---------~~------ ~~ 
8tS(2-Ethylhexvl\chthalate UG/KG 13000 59% 50000 0 51 86 170 17 J 90 U 91 U 92 U 84 U 19 J 
Butylbenzylphlhalate UG/KG 12000 12% 50000 ___ 0 1- __ 1_0 __ ~-·= _ 1ll .• _ - ~- =.?~Q~_ ·--~~~~= - 11 Q"-- E~ - -~-==- ---==----=--~Q __ --==-~~ -
Carbazole UG/KG 120 22% 0 19 86 73 U 72 UJ 90 U 91 U 92 U 84 U 92 U 
Chrysene---- uGIKG s10 86% 400 4 -~-ii ~ _ _ as :_ ___ ·J1I : _-- =-=---fi.r- ·- --ior- -=.- _-1! £ -~ r_ _____ - ~__:: --2aL ·:-=.-wr 
D1-n~utylp~ UG/KG 220 44% 8100 0 38 _ - ~ ---- J..l L ___JJ.~J ~:l ____ ~_1_JL . _ ~~- _ . _ ~ U _ t- 61° :!, 
Dl-n-octylphtha1ate 

1
~ -- 44 8% 50000 _ _Q. ____ ...!.... ___ 8_E ___ _ _.!~~ ~_y_J _ l!_0 ~ __ 91~ - - ~~ - ----~.g_ __ 1-~- ~ U 

Oibenz(a.h)anthracene UG/KG 130 22% 14 __ .B_ __ J! __ _!§ . _ .]~ ~ ]:?_~ ~Q. U _. _ . 91 y _ ~ ~ __ -~g_ __ 92 ~ 
Oibenzofuran UGIKG 58 16% 6200 0 14 86 18 J 72 UJ 90 U 91 U 92 U 84 U 92 U 
Olethytphthalate __ UG/KG 22 16% --1100 -=: .....2 =:_- 14 =: · ___ 86 -:_·-~ ?:.7.I..:..· --- - ~~ - ~u __ -_:-··--- __ 91 ~ -----·· -_~1[ - -- . .= =~---==~ 84-~ :_ ~--B~ 
Oimethylphthatate _ UGIKG O 0% 2000 0 0 86 73 U . 72 UJ 90 U 91 U 92 U 84 U 92 U 
Fluoranthene -- UG/KG 1100 93% 50000 0 80 - 86 - - 61 -J - - - 14 J - 32 y--- -41 J - Ts J - - - - ---- --7 , J · - -- 26 J 
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4.6 u 
2 4 U 
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METALS ___ -

:Aluminurrl- - --= _ - MGIKG _ 18800 100% 19~1[:~ . 0 86 _ ~ _:121~ 1~2~0 _ __ 14700 1 ...Ji700 - ___ .. __ _!.~0 _ _ - 134:1<> - ~~ 
An~any __ MG_{!(G_ --~ - _i~ -- ~ - ....1! - -1_4 ~ - 11 J ~~J _ p~ 9R 1R ll.lJ _ E:99 _~ _ O.~ IJ 
,Arsen.!£_ _ _ __ M~_§ _!4._! 100% 8 9 • _ 4 _ ~ _JI§ _ 3 7 4 9 4 5 5 9 ~..! _i 7 4 6_ 
Barium MG/KG 278 100% 300 0 86 86 35 2 J 81 9 99 6 100 77 8 91 95 
B~ m ---MG/KG --,--8 . ~ 113• 1 - ae 86 --- 0.51 J 0.49 J 068 J ·on J - 05 J o-:S3 J o.721J 

'Cadmi~=- -=---= ~G/KG - _ ~ ~ 2.46· - o __ JI .. 86 _ =-0..Q!Q_~-=- - ~ o~U _ 0J 1 U ~.13 ~ _ _ -~ !IY ·- _ _ ·=- on u ~=--~g~ 
Calc11.1m . ~G/KG 196000 100% 125300 • 3 86 86 54500 3780 2550 2460 8 4610 3860 
chromium - - - MGIK.G - 1 8600 ~ --30--; . - 37 - 86 M -- 2-f7 195 J 19 8 20 1 - 18.9 - ---. ... - .., 

~ob_!~--=------ ·- M~q_ ~ ~ ---100% 30 0 ---~i- . 86 =~:~ ~~ ~-- _ ~ T " __ -=---~ 1 } -~ - ~ ! J -- :!_ _ - - _ 10.2 r ~--+--~-'-''-
~£el?.!!. _ _ ___ M~__§_ _ 7330 100% 33• 30 86 -~~ ___ _ ____!! _ __ ___!~~ __ _ _'.!71 _ _____ ___ ~ --
9':anicle _______ MGIK...§_ _ ~ ___ 2~ 0.35 2 21--~~!"!. - 0.73U ~~ U 0.78!J ___ ~ - _____ .Q2.1._ U ___ 0.8 ~ _ 
Iran _ MG/KG 64600 100% 37410 • 2 86 86 27300 23100 25900 J 16000 22500 22200 
Lead _ ----==---M~ _ 11200.._ 92% 24.4• 36 79 -~~ J-= _ !!-:--4 J_--=:-=:- __ - I 23 J"-= -•- 22~ - -=~ -== -=._ _!I_3 J __ =--==1g _ 
~e~ ------ ~GIKG 35300 100% 21100 · __ 1l- ~ - _ __!6 __ 12900 _ 1£10 ____ .2 2.?0 _ _ ~ o ________ ~Q. _____ 2 4~ 
Man9_!1!!,_S_e _ _ _ MG/KG _ 1540 100% 1100 " 3 86 __ s_§ l-__ 3_3~ __ _ • __ 560 _ 627 _ _ _ ~9 J _ _ _ ____ _625 J 

~~------ ~GIKG 1.2 52% 01 16 ~ - ~ i-. --~ - ~~--- _ _ _____ .Q._1J ___ _ Q_ 1J ____ __Q~~ __ _ __ ~'=!J _ 
,~ ______ MG/KG _ 228 100% so · 1 86 --~ --~ ~ +- - ~ 8 _ _ ___ - ~ 4 - _ 1~1 __ 
P0tas511.1m ______ MG/KG 2340 100% 2623" 0 - ~ I--- 86 1880 ~~~ --1-- ~ __ ___!EO _ ~OJ _ _ 
Selenlu~--- ___ J!~~ 1----~ - ~ 1- 2 1 20 _ _ 86 0.67 u _____ -~ u~ __QJ2 !:!_ _ - ~ ~ __ _ ...Q:~ u __ 
§itv•r _________ MG/KG 11 6% a.a· 1 s --~ --o·~~ -- ~~ - 0.23 ~ - ~_y ___ -- ~-~ u _____ _ 
SodNm MG/KG 1270 34% 188 • 2 29 86 48,9 U 68.4 J 59. 7 U 69 7 U 75.2 U 
Tha~m-_=- - - MG/KG 5.4 22% 0855 " 16 - 19~ ]§_ _ o.~tg:__~~~21.!L 0.1,u _-=. _-- 0 82U-= - 1169!1_ -:-· - . 2U 
V1n1d1um MG/KG 1250 100% 150 1 86 86 21.5 26.3 27.9 28 8 11.8 20 
Zinc - - _ --- M°GiKG - ~ o _ 100% 115 • 29 ._ -=-~- ~ '-:== 2 ?1 :!.--· -=· 78 1 I ·- .. ~-~ J-=--~ -_ -- ~1 1 J -=- ... =-•r,m ·=-_ -_-_: -- --_ _ - ·- - ~ _ 
Chrom1LI_!!!. H!_X!V~t __ MG/KG __!!_!_ _ ~ - 0 - ~ _ __!§. _ _ _ _ __ _ _ _ __ _ _ _ _5.8 ~ _ _ _ ___ -r 
Nltrate/Nltnte MG/KG 66 0.39 J 3.52 J O 21 J 0.18 J 0.04 J 0.1 J 0.04--rr-

• Soil criteria far these lnorgamcs are site background values. 
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~YTE- - UNITS !MAXIMUM 
FREQ 
OF -

OETCTION 

-~ UMBER ,NuMBE~ NUMBER lsA-- --
Nv-~ __ e~ ABO.Y§.. ~ F- ~ o ~ fil"~~se_ 1 ~tep 1 
..!.~M T~ _Q_E!§CTS AN~YSES N l 

l~Oethane- -- uG/KG O - 0% - ·-eoo · ·- ~--· O 86 13U 

p .1 2,2-Telrachloroethane UGIKG 0 0% _ .§QQ. -·=__i ~ "]_ ~ 1_! :Q: 
i.1! ,2-Trichloroethane _ UG/KG O _9~ ________ _Q_~ _Q_ _ -~ _ 11 _!:! 
1"1,1-0ichloroethane UG/KG 2 ~ _ ~ l-- __Q_i--__ j_ • ~ ~ !:,I 
1,1-0lchloroethene _ UG/KG 0 -- ~ - ~ __ __-9. __ _Q. _ ~ -- _!~~ 
1,2-0ichloroethane UG/KG 0 0% 100 0 0 86 13 U 
1.2-0ichloroethene 1t01ai1- UG/KG 4 3% _ --= ~ -~ __ O_ -~-=- -:} ~ ~ Q_ 
1,2-0ichloropropane UG/KG o __ o~ _ _ __ ___Q_ ___ _Q. _ ~ ~ ~ 

Acetone UG/KG 140 31% 200 O 27 86 6 J 
Seriiei,i- --- UG/KG 1 1% 60 0 - ·-7 86 13 ·u 
Bromodichloromethane UGIKG O 0% _ _ 0 _Q_ 86 _ __ 13 U _ 

1eromoform UG/KG O 0% ____ 1--· _ _ _Q ___ _B_ _ ~ _ _ J 3 Q 
Carbondisulftde UGJKG O 0% __ 2700 l----·•-O~ -- 0 _ 86 ___ 13 U __ 
Carbon tetrachloride UG/KG O 0% 600 0 1-- . __ ...Q. __ ~~ _ -~ ~ _ 
Chlorobenzene UG/KG O 0% 1700 0 ___ J)_ ~ ___ • .!~ !:!_ __ I 
Chlorodibromomethane UG/KG o 0% o _ Q __ 86 _ _ _ 13 u _ 
Chloroethane _ UGJKG ___ ~ -- ~ ---~ ·-· _ __Q _____ O !!§_ q ~ 

'

Chloroform UG/KG O 0% 300 O O 86 13 U 
Cis-1 ,3-0ichloropronene UG/KG ----0 - 0% I- - Q __ - Q 86 _____ 13 1.J _ 
Elhyf benzene__ UG/KG O 0% 5500 _ _ Q _ _ __ 0 ~ _ ~~ !:,I __ 
Methyl bromicle _ UGJKG O 0% ______ .2_ __ O _ ~ __ 1_!l! _ 
Methyl butyl ketone UG/KG 9 1% _______ _£ ___ ! ~ _ 13 ~ _ 
Methyl chloride __ e:LGJKG 0 0% __ __ _.Q _ J _ 86, ~~ ~-
Methyl ethyl ketone _ ~ G ___ Q. _ ~ _ ~ 0_2 __ Q - ~ 86 13 .':!._ 
Methylisobutylketone __ UG/KG _ O ____ 0% _ 1000 ___ o _ o 86 13 u 
Melhvlene chloride UG/KG 3 1% 100 0 1 86 13 U 
Stvrene UGJKG O 0% 0 =-- _ () --86 - - _ -,3 lJ ___ _ 
Tetrachloroethene UG/KG 0 0% 1400 0 0 66 13 U 
Toluene UG/KG 14 29% 1500..._____!l:1- . · 25 ______ 86

1
---E U -__ 

Total Xvlenes UGIKG O 0% 1200 0 0 86 13 U 
Trans-1,3-0ichloriinrOrlene UG/KG O 0% 01- _ O · ____ 86 __ 13 U __ 
Trichloroethene UGIK.G 3 3% 700 o 3 86 , 13 u 
Vinytchloride UG/KG O 0% 200 01---- 0 -- 86 -·-- 13 U --
SEMIVOLATILES __ _ ---+---.4----1-----1--------·- - - . 
1,2,4-Trichlorobenzene UGIKG 0 0% 3400 0 0 86 
1,2-0ichlorobenzene UG/KG _ 0 0% 7900 0 l- ___ _-2 1- - ~ 

,_1,3-0ichlorobenzene UG/KG 0 0% 1600.i---_ _Q_~ Q _ __86 
1,4-0ichlorobenzene UG/KG 0 0% 8500 ol---• __ o _ _!_6 
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-· 13u · 
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=-t --=L ==1~ :::-;; t _ 
13 U -·--r~-- _ 13 tU - -------- _____ 13 L _ 

=--=-~ =- -:: -!½ ~--=--
--- 1-- --

2,2'-oxybis(1-Chloroprocanel UG/KG O 0% O O __ _ _l_ _ __ _____ _ _ ____ _ . _ _ _ _ ___ _ _ _ _ _ _ __ _ _ ____ _ __ 
2,4,5-Trichlorochenol UG/KG o 0% 100 o 0 --~ _ ...:. _ ~ o _u __ __ _11-Q ~ -- _ .lQ0 U J!0 U _____ 770 Q.._ ~ _ _J7Qlld _ _ ~ U __ 

~-:J,t--,- -:ij~--
~ p -:11~ ~--= j:-:~ ]Ujt !3 _u _ __ J!Q !l 

320,.LJ_ 
320 U 
·320 u 
12~u_ -- ~11r~--

2,4 ,6-Trichlorochenol UG/KG O 0% '- o ___ o _ 86 ____ 89 U _______ 87 U _ _82 U _ _ 73 U ___ 320 U _ 320 _y_ -~ g_ 
2,4-0ichlorochenol UG/KG 0 0% 400 0 __Q __ 86 ___ 89 U _ _ 87 U ____ __ . _ 82 U _ _ _ 73 U ___ 320 U _ _ 320 U __ 90 u 
2,4-0imelhvlchenol UG/KG 0 0% 0 0 86 89 UJ 87 UJ 82 UJ 73 UJ 320 UJ 320 UJ 90 UJ 
2,4-0initrochenol UG/KG O 0% 200 0 __ O _ -· - 86 _ 220UJ _____ 210UJ __ 200UJ __ 180UJ__ 770UJ __ 770UJ ------ --1----1- 220 U - __ 
2,4-0lnitrotoluene UG/KG O 0% <?.1----- O __ 86 ___ 89 U _ ---· 87 U _________ 82 U___ _ 73 U ___ 320 U _ _ _ 320 u _ __ _ _ ___ 90 u _ 
2,6-0initrotoluene UG/KG 0 0% 1000 0 0 86 89 U 87 U 82 U 73 U 320 U 320 U 90 u 
2-Chloronanhthalene UG/KG 0 0% i----.P1--- -~ ;:_ . 86 ==-~ -U-- ---- afu·-· ~ --~:g:_-- - --·-73Q__-==- ----- ~ Q::___ -~-~y __ =- ga y_ __ _ 
2-Ch1oron"heno1 UG/KG 0 0% 800 0 _ _Q __ ~ _ _ _!9U ______ __!!_ ~- - __ 8_!, U 7_.!Q 3~<?_ ~ __ ___ 3]0U_____ 90_y __ 
2-Methylnaphthalene UG/KG 35 16% 36400 o _ _ ~~- 86 ___ 89 u _ __ _ 87 U ____ 82 u _ 320 U ____ 320 !:,I_ __ __ 90 u 
I2-Methylnhenol UG/KG 0 0% 100 0 i-- _ _Q _ _ 86 89U __ !?R_ .. _ 82 Q __ E__!:!. ____ ____BQ U __ _ _ B~.!-L_ __ __ ____ 90U 
2-Nitroanmne UG/KG 0 0% 430 0 0 86 220 U 210 U 200 u 180 U 770 U 770 UJ 220 u 
2-Nitro"henol UG/KG O 0% 330 0 0 86 89 U 87 U 82 U · 73 U - - --320 U - -- 320 U 1----1--- 90 U 
3,3'-0ichlorobenzidine UG/KG O 0% O O ___ 86 __ 89 U ·__ ~~J _ · __ 82 U _____ _ 73 U _____ 320 U _ 320 ':!_- __ - 90 u 
3-Nitroaniline UG/KG O 0% 500 O __ 0 1--- _ 86 __ 220U __ 210UJ ___ 200U _ ______ 180UJ __ _ __ 770UJ ____ 770U ____ _ __ 220 ~ 
4.6-0initro-2-meth;fnhenol UG/KG O 0% 0 ___ _Q. _____ 86 _ 220U _____ 210UJ _ 200U • 180U __ . ___ _ _____ 770U ____ 770U _____ ____ ____ 220U 

4-Bromophenyfnhenvlether UG/KG O 0% _____ .Jl..1-___ __p _ ~ -- - _!9~- --~.!L - _ ~ 2U ______ _n_ ~ -- __ - ~ .!L __ ~2-Q.!-:!_ ___ ------- ~~-
4-Chloro-3-methyt henol UG/KG 0 0% 240 ~ ._Q_ ___ .Q _ ~ - _ _!!~~ - ___ _!7~-- - ~U __ _ 71 .!J _FO~ __ ~ -.!:! __ _ ___ ·----~ U 
4-Chloroaniline UGIKG 0 0% 220 0 0 86 89 U 87 U 82 U 73 U 320 U 320 U 90 u 
~=Chloroe!tenylphe1ii1elher - UGiKG ____ o -~ ~----- = o ---·o- 86 =~ __!9 □--:=. _ ~ ~~ lL. lg~ _ - •· - _i~ _u _ -· - 3_20 '-!.. --:._- ·3~P.:: _-·- ~~-===-=----=~~---= -
4-Methvlohenol UG/KG O 0% 900 0 0 86 89 U 87 U 82 U 73 U 320 U 320 U 90 U 
4-Nitroaniline UG/KG O 0% 0 ·--o -· - B6 --·-220u·-- -·-2tti"U - 2oo· u --- - 180u - - 77Qij" ---·- no u______ 220U 
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REQ- , - ~ NUMrtER -NUMBER I NUMBER , ~~Ol19'l
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UNITS i f..!,AX - oF - l'f!SDEC ABOVE <?_F - OF- R1!:~as_!1 ,s1ep1 
TCTION TAGM TAGM DETECTS ANALYSES 
-- --- - --- N 

1•~·""'' ~= ~ =="'I- !.!!!!. .-0== =° ~ E O',! 
,~ena~e _ 00 O 8 _ ~ - ~~ 
Ac.!!!!f!hthylene ·- ___ o _ _! ~ _ ~ ~ 
Anlhracene -~"<--~~ 15 86 89 U 

l
~enlo(-a)arilhfa'c!!!e _?_!_ ~ !.£. J 
Senzo(alfly_!!ne __ 69 _ !6 _ ~ J 
B~ b)ftuoran~•~ ~ _1§ E._ J 

~~ _ --'="'---'" £ 86 _ ~ !:!_ 
Be~ k)tluoranthene ~ _.M ~ U 
~ hloroethox_ll~thane _Q_ ~ ~ IL_ 
Bisj2-Chloroeth~ ether _ J)_ ~ _ ~ !:!. 
~IS{2-Chlor~~P.~ _Q !!I ~ !,! 

1~-Ethy~J)phthalat~ - ~!. !_6 ~~ ~ 
,~Y~lphthalate _ __ UG/KG _ .!.Q. ~ ~ U 
Cubazole UGIKG 19 86 89 U 

l~sene -_ - UGIKG-- '.E ij _i§_i 
Ot-n•buty~ late ___ UG/KG - -""'!---°""'+-~ =/ _1! ~ ~ U 
Oi--n--oci:)'!ehl~alate UGIKG . _ • 7 86 89 U 
01benz{~~•n_!l UGIKG _ J~ 19 86 ~9 ~ 
Olbenzofuran UGIKG 0 14 86 89 U 
Q~thy1phth1late - uGiK.]° _ o ~ '[6 - 09 U 

1Dimethylphlh1ta!!: ·- u~~ -- ·- _ _,Q_ _ o ~6 - ~ ~ 
Fluoranthene UGIKG 1100 O 80 86 24 J 
Flu~e- -- UG/KG -7◄ - 0 - - 5 86 89 U 
Hexachlorobenzene UG/KG --() 0% 410 -o - -- Q 86 89 U 

HexicnlorobU1ad1ene UGii<G 0% -- 0 0 is 89 U 
Hexachlorocycklpentad,ene - uciiKG 0% - 0 0 ls !9 U -
Hexachloroethane UG/KG 0% 1----=-<-- 0 86 89 U 
ln~0(1.2.3~)fY.rene - L>Gi!(_<f ~ _ _ - ~ _ j_6 - _89 u 

l1sophorone _ _ __ _ UG/KG ~ - 0 __ ~ !_6 __ 8~ u 
;N•Nll.ros~~lam~!. __ UG/KG --"''+-.--~ __ O ! ~ ~ U 
1~-~os~r_!!~ !!!!_ _ UG/KG ~ _ ~ _ _ o ~ _ 89 u 
~p_!lth~ne _ __ _ UG/KG __ 13% 1~ 00 _ __ Q_ . .! 1 ~ _ ...!_9 U 
Nitrobenzene UG/KG 0% 200 0 0 86 89 U 
Pentach~~p_b~ol -- ~G __ ~ = 1000 --=s, - - o 8 6 -· 220 u 
Phenanthrene UGIKG 87% 50000 0 75 86 13 J 
Phenol --· - UG/KG 2% - 30 - o 2 86 89 U 
Pyfille -·- UGJKG -· ·- 16 86 19 J 
EXPLOSIVES • -- - - - - -

~ fS-Trinit robenzene ~-4--~'=4 0 1 86 - 120 U 
( 3.01nlllobenzene -· --0 - 0 ~ - - 120 U -
2,4,6-TrinrtfO!olueiie 1% - () --1 ~ - 120 u 
2.4•0 1nit'iotOluene ---2% - - o --- --2 86 --120 U 
2,6-0initrotoluene -- 0 - ~ - 1 0 --o 86 - - 120 u 
2-Nitrotoluene - --0 -~ -· - 0 0 7 9 120 ii -
2-"amino-4,6•01n1tro101ue"ne ·g o --1% 0 ., 86 --~ u·-
3-Nrtrotoluen-. - -- --· ·a 0 % - --o -- o 1 9 - 120 u 
◄-Nlltotoluen9 - 390 . - ----ri' -- - --0 - ·-,- 7 9 - 120 U 
4-a"m.nc>2,6-01n41'otohJene ---o --0% -- -·--o O - e's - 120 u-·-
HMX - o o"" ·- - o --· ·a -- as -- 120 u 
N11robenzene---- 0 0% 200 -~ - - 0 - 79 - - 120 u 
ROX -· - ·- - 0 0% - 0 - 0 86 - 120 U 

Tetry°t - _ - - - - _ - 0-==-~ - 0 -~~ ___ ·95 = ·120 U 
PESTIClDES/PCBs 
'4 ,4'-006 __ _ 

~·:ooc- -
4,4'-00T 
Akitin . 

1~p"5!•Bti~ 
~~a-Ch~d.!._n! 
Aroclor-1016 
Atoclor•122_1 _ 

UGJKG 190 23% 

j
~G/K_G _.!§.Q_ _ 
UG/KG 760 
UG'KG --22 
UGiKG ---

-J~r 
UG/KG 

p IPII\ProJects\seneca\s4n\tables\valdala\Surf.xls\stats 
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• Soil criteria for these inorganics are site background values. 
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~.5-Trichloroohenol UGIKG O 0% 100 0 O ---~ ----~ O !,L ____ 3~U _ _1__?Q_y _____ 2.QQ.!:! _ - ~2__Q_~ _ ·- ___ 20.Q. U 

I - -1~- _ , - ~ i ~ -- 8~ ,u_ 

- !4U_ 

2,4,6-Trichloroohenol UG/KG O 0% 0 O 86 74 U 140 U 72 U 82 U 170 UJ - +--- 84 u 
2,.i:01Ch1or0ptienol _ UGIKG O 0% 400 o o _ .86 ~- ?_! U _ ~ - 140 Q_ __J~ ~ -· __ __E u_ = - l?.Q t)L _ __:- -- 84 ~ _ 

(2,4-0imethytp~ ~ - UGIKG O 0% 0 __Q _ - ~ __ ~ ~ ____ 1~0 UJ ____!~ UJ ·-· 82 UJ _ 1!.Q_ ~ _ _ ~ ~ - _ 
2,4-0incrophenol _ UGIK.£. 1- O 0% 200 o O - ~ --18_0 ~ ___ 350~ _!IQ.~ ____ _!QQ_ ~ __ ~~~ _ __ --~~·-
2.~: Pirnt~~kl~n!..... UGIKG o 0% o _ _.Q_ _ _ ~ __ ___?.! u ___ 1~Q u _ _ 72 ~ -- __ _B ~ _ _ 17Q u ~ _8~ u _ ·-
~-~ Oinllrototuene ·- U~~ O 0% 1000 O _ __Q_ _ ~.~ !::!.._ --~4~ ~ ...J..2 ~ _ -- ~~ __ _ 171!_ _~ 
2-Chloronaphthalene _ UGIKG O 0% O _ Q_ __ -~ ___ 7_4 ~ _ _ 14Q ~ . __!£ U____ B..!L _ _ _!_71?_ U:!._ __ 
2-Chloro~ - __ l:JGIKG 0 0% 800 0 0 86 ·-~r! _U ____ 14__Q_ U__ 72 U ___ 82~ __ j70~:!._ __ 
2-MethY.lnaphthatene ___ UGIKG _ 35 16% 36400 0 14 86 '!J...l . _ __110 !-,I__ __ _ _ ~ '=!._ __ _ _ _!7.Q ~ J _ _ J 
2~!!,_~lphenol UGIKG O . ~ 100 0 0 86 ___ 74 ~ -- __ j4_Q_ U ~ - ~- __ .E_ Y. _ _ ~7~~ U_ 
2-Nltroa'!!'!!_____ UGIKG O 0% 430 0 _ ___Q_,_ ~§ __ !!f) ~ _ ---~52_ ~ _ _ _ _ _ 200.!L _ ~~~~~ _ _ OU __ 
2-Nltrophenol ____ UGIKG -~ 0% 330 0 0 86 --~.!::!.... __ 140 !::!._ __ . _ _B~ __ _ __ 170 ~,!_ _ ~.'=!._ 84 ~ 
3,3'-0ichlorobenz~ -- UGIKG 0 0% 0 ,____Qt---~ --~JL ____ 140 .!:!._ __ _ _ 82 Q_ ___ __!7.Q.~ __ _ 92 ~ -- --~.Y-
3-Nitroanlline UGIKG O 0% 500 0 0 86 180 U 350 UJ 200 U 420 UJ 220 U 200 U 
~!::Qin!!!E-~·~lh°riph~nol ~G ____ o __ Q~ ____ ,__...Q ___ 0 __ -_:=_~ _-_ 1~ i[ --=- 3~ U- ·- _ -=----=- ~_Ql ~--~- 4_"}~ u1_ -_ ----· _. 220 _\[_-~- 200 .Q=-

1
4-Bromoe!).!nrte_h~lether ~Q_- _____Q __ ~ ___ ,__...Q _ __Q - ~ -· ~~- _ _!40y____ __ _ -~u ____ _!70~ _______ _____g Q_ ____ _!4U __ _ 
4-Chloro-3-melhylphenol UGIKG . t-- __ O __ 0% 240 0 _ __Q ___ _!§ __ ~ ~ __ 14Q U _ _ _ _____ 82 ~ __ _ _ 170 ~ --·- _ ~ _!:! __ --~~ ~ __ 
!4-Chlor~~II~ - - :._ ~ G O 0% 220 0 _Q ___ -~ __ _!"! !:!_ - ~ y _J±_ ~ _ - ~ ~ _ _ 17~ UJ _ __ __ ~ _ _JJ. U ___ 84 U 
4-Chloroe_henvlohenvtether UG/KG O 0% 0 0 _ ~ - ~.!:!. - ___ 1~ .!:!. __ _J_2 ~ ~.!:!. _____ l!Q ~J _ __ _ _ __ 92~ ____ 84.!::J __ _ 
~lohenol UG/KG·-~·-Q. 0% 900 0 0 ~6 __ ~JL _ _J iQ_ U _____ E.Y ___ !£.Y -· __ 17~ ~ - __B_ l.l . 84 ~ 
4-Nltroan~ine UG/KG O 0% 0 0 86 180 U 350 U 170 U 200 U 420 UJ 220 u 200 u 
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12/21/1998 

~
- --G-FREQ I - I NUMBER NUMBER., NUMBER 1·,_-- -

uNff AXIMuM _ ~ NYsq~ ABOVE ~-_-OF- oF F Phase 1.s~ p, 
. DETCTION TAGM TAGM DETECTS ANALYSES 

·- - ·- - - - - - •. • - N 

I
I~ __ UG/KG___ ___ o. _____ OIi ==.JO_Q _____ ..l) ~=L . __ _1!6 !~ u 
Acenaphlhene UGIKG 78 9% 50000 _ _ ...Q_ __ 8 ~ __ _ 

l~hthylene _ __ UGIKG 32 --- ~ 41000 ____ O _ _ 8 !5 
1
Anthracene _ _ UGIKG _ .!.!Q. _ _ 17% 50000 _ _Q_ _..!§ ~ 

leenzo(a)anthracene _ UG/KG 560 . ~ __ _12~ . __ 5 _ _7.!. _ _!6 
Benz.o(a)p~~ _____ UG/KG 450 80% _ 6_1 __ _!.!. ---~ -~ 
Benzo{b)nuoranthene _ UG/KG 890 80% 1100 _ __Q_ __ ~ ~ _ 1701 

l~~h~lene UGIKG 310 55% S0000 _ _p __ _Q ~ ~ J 

I
Benzo(k)ftuoranthene _ UGIKG _ 510 -- ~ ...!..!QQ ___ __.Q, _ ~3 ~ ~ 
~hloroethox~thane __ ,~ O 0% ________ o __ _ .!} - ~§ ~~ ~ 

Bis(2-Chloroethyl)ether _ UGIKG O -~ ______ 0 ._ .. ___ O _ 86 74 U 
Bis(2-Chloroisopropy~- UG/KG ____ _QI---~ ____ ,_. __ _Q_ _ __Q. __ 7_9 ~ !:_.I 

Bls(2·Elhylhexyl)phlhalate ___ UGIKG 13000 59% 50000 _ _ ___Q _ _21 ~6 ~ ~ 

~.!)'.lbenzylphlhalale ___ ___ UG/KG 12000 ~~ 50000 _ _ 0 1.Q 86 74 y 
~ --· _____ UG/KG _ ~-~ ___ _fl • 1.£} ~6 -~2 J 
~~ _ ___ _ UGIKG -2Z£i--. 86% 400 ~ __ 7~ ~ _!?9_ 
Oi-n-butvlohlhalate __ _ UG/KG 220 44% 8100 0 __ _1! __ ~ .!.!. ! 
9.J-.!t.~P!!_thalate ____ UGJKG _. _ _ - ~ __ 8% 50000 ---~ 7 !~ 74 U 
Qibenz{!:!Jj!n!_hra..i:en~ _ _ UGJKG 130 22% ___ 14 _ E 1~ 86 74 U 
Dibenzoruran UGIKG 58 16% 6200 0 14 86 5.8 J 
~ phthalate ~ --=- --= UG/KG =- 22 16% ...1!QQ - = 0 - ~ TI_ - ~ -74 y_ 
Dim~Y,1phthalate __ _ _ UGIKG O 0% 2000 __ ~ _ --~ __ - ~ _ _ ~~ ~ _ 
Fluoranthene UG/KG 1100 93% 50000 o eo ee 190 
Fluoren-• - -- UG/KG 74 6% 50000 - - 0 - - - 5 is -- 74 U 
~ h~ en;- --- UGJKG°" 0 0% 410 --o ---o 86 74 U 
Hexachlorobutadiene - UGIKG 0 0% ---- --0 -- --Q - - -86 74 IJ 
HeKachiorocy"clQl;;n1adierie- uGiKG·- 0 0% -· . 0 -~~-_Q -- 86 -- ~ U 
Hexachloroethane UG/KG O 0% O O 86 74 U 
lndeno( 1,2,3-cd)pY~ UGIKG 320 53% 3200 0 ~ _ ~ _ ~ J __ _ 

llsophorone UG/KG O 0% 4400 _ O ___ O ____ 86 __ 74 U 
N-Nitrosodiphenylamine _ UG/KG 19 1% ___ ...Q. ___ _! ·- ~6 J 4 ~ 
N-Nitrosodi~ytamine ___ UGJKG O ~~ ---~ 0 Q _ ~ 7~ U 
~hlhalene UGIKG 74 13% 13000 __ _Q _ _J1 __ 8_!j, ____ ~ 9 .::!_ 
Nitrobenzene UGIKG O 0% 200 0 0 86 74 U 
~ enol -=_·:_- UGiKG o 0% 1000 o-· - q - ~6 .• ...'!~9 U 

1Phenanthrene_ __ _ ___ ~ ~~- 87% 50000 --~ _ ! 5 _ ~ ~~ _ 
Phenol UG/KG 17 2% 30 0 2 86 74 U 
,~rene --~= -UGIXG 990 88% 50000 --_ __Q_ =I~ . ~ -· 1~ _.:=__ 

Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 
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170 UJ 
·------- ·--·35 J 

170 UJ 
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170 UJ 
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SEA0-4 
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12/15/1998 
~ --T 
~Pha~_e_L,~p 1 

N 

220 U 
92U 

92 UJ 
T2u 
13 T 

... 16 J 
-- 17 J 

16 J 
20· J 
s2U 
92U 
92 U 
92 u 
~[_ 
92 U 

- 22 J 
·-1 2 r 

·- - 92U 
92 J-

92U 
92 u 
92 U 

- 31 J 

92 0 
- -- 92 u 

-- 92 u -

-= c=!t 
92 U 
92 U ·-92u 

- 92u-· 
--92 lJ -
·22ou 

- ii J 
92 u 

- l! I . 

SEAD-4 I 
~4-27 

SOIL I 
- 43!2~ _ 

0 
0.2 

12/21/1998 
sA - -
RIPha-se 1 Ste_p 1 

N - I 
~O_Q_IU -

76 J 
84U 
«K> -

190 ,,., 
200 
72 J -
120 

. 8 4 u 
84 U 

8 4U 
84 U 
84 u 
70 :,-

200 -
-.--:-1 J-

- 84 0 
....:~--~~~ 
-- - s.4J 

84U 
--390 ·· 

7◄ J 
·s4 U-
64 l.r 

84 U ,~=---=-~ f--
--~ u -· 

64 U -~ u -
- ---74 J 

· 94u 
- 206 LI 
-450 -
- 54 u 
_}~O -

'

EXPLOSIVES 

u .-~ z;;;-- UG/KG 120 --~ --- --=-_] =--:- ,_ -~ j_6 ___ 1~Q U ____ ·- _129_1J_ _J 2Q U___ _ 1i~ uJ _. ___ - 12o~ -J F ~-:~_-- ,~1g__: __ F ____ 11QfU -
11,3-0inrtrobenzene UGIKG O 0% _ __ __2 ___ ~ _ --~ ~ ~ --- ---~ .!:J._ . __ __g_o u_ _ 1~ Uj __ __ 1~ -~ - . __ ___ _ J 2_Q_~-- __!20 U __ 

1% - ~ 1-- __ ] __ , ___ !§_ ___ ~y___ ~y ___ --·~!) !2£!,I_J _____ 1~ u ____ __ ___ 1~1,l _ 120U 

2% o 2 as 120 u 120 u 120 u 120 UJ 120 u 1 ~ I 120ju j 1201u 

,, ml 10001 ~1-. -!l--~~JI;-~~--~-~~½-;~-~~=-- -~ ~~--=-~~~~t ·=+-:_~~=-;-~ff--,-- l~i1

~ -

~:, I ~l i . ··-.=j: ~--~~~ [ - --T~~-=-~:·- ~t =·= -J½~Sf ~---=- ~~~ - -~1-~ . --~-=l=~-=l¥o~ -=J~_J]~ 
0"- o o __ 86 __ 120 u ________ 120 u ______ 120 u _. _ 120 uJ _ •• __ 120 u _ _ __ _ 120 uY 120 u 

•
1 

200
1 

o
1 

__ _ o --"~ 120 u -~ .!!..- __ __EQ_ ~- __ .JlQ.~L ____ __\?~~---- __ _ _ __ 1~ u I 12o1u 

:1- --- t-- -%1--~1-=·-~ ~: ---7~~------:~~* -=-=~--:~~~ --==-=-~--1%~~~-~- -=- =-~~ =--- _--·:-EJ ___ :~~1*- I~~,*-
·········-· ··- ;~(- ;:' _j ~-=;~o_' .. ::-Jf-::-=3i U_=-·-=r-=-..:-- {6iU-=-j -- -_+:u__ ·.ti~--1--J~~ ---:~-=--1 = r---- ::~ - r ;~J~---

34% 2100 0 29 86 22J 25J 36U 41U 86U 4.6U 4.2 IU 

~: 1~~ ~ ~- ~ -~ - ~ - - ~¾~-~--==- -~: ~ -- -- --r; ~--- - ~ ~ --~--=:-:{tr - ~-- =- ----= - =-}¼~-----~-- ;J~ 
-~:i-----~i--~=----- -: =---=~r -- -----~H= =~-i~--- -:!~--- ·=----=-~~ -~_.:_ --=--==---=~--2:~I~ I 2:!lt- I 

Aroclor-1221 UGIKG 0% 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 

- +------ ISEAD:_4 SEA0-4 
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SEA0-4 
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- 43122 - 43119 - o - o --0 
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~YT~~ 
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-- ~ FREa ·- ~ -~ UMBER NUMBER ! NUMBER I"" -- SA- - r 
uN1rs I MAXIMUM OF . _ Nvsoec ABOVE ·-_ OF ,OF ~Ph~!.~- 1 ~ hase 1 ~t~ 1 

. DETCTION TAGM TAGM DETECTS ANALYSES 
--- -- - - -- -- -- - - N 

12115/1998 

~ -~-• - -
~ Phase .!_§!!P] 

N 

~f.!l~ -.: U_silliG-p;-==- ~ F==c Q% i--=-:-=,.:::.. ~ --= Q_ ~ I - 36U 36U 
· 36 u- -· 3au 

Atodor-1248 UG/KG O 0% 0 -o-- ~ ·35 u ·-·35 U -

- -.. 3083 
--0 

0.2 
12/15/1998 
SA -

- ,~1 Pha~!, ,step '!_ 

N 

~I'< 

~

Aroclor-1242 UG/KG O 0% 0 0 _ 86 

- - --- *-~=--+--~ci ------,= +----== -- ..,. --- -- __ , 
~lor-1254 _ _ __ UG/KG _ 310 - ~ I- 10000 ,_~ - ~ ~ 36U -- - 36U ---

41 U 
41 LJ 
41 U 

Ar~r-1~- ~G 110 3% 10000 _ __Q_ __ _1 __ ~■-

Beta-BHC UG/KG 7 6 12% 200 0 10 86 
Oella-BHC ---- UGIKG O 0% 300 0 --- 0 -· 86 

Oieldrin _ - =-~---.~ - 7.◄ =- eit- "'-«_ 0 _=-~ ~ 
Endosutfan I _ _ UGIKG 1.7 5% _ 900 O ~ ~ 
~II __ ~ 52 3% 900 _..Q_ __ ~ __ ~ 

Endosulfans.':1..!!ate --~G 38 1% 1000
1
_____.Q_ _ __!_ _ ~ _ 

Endnn UGIKG 27 3% 100 0 3 861 
Endnnaldehy!!e . __ - ~ G ---- 20 12% =l -io - ~ -
Endrin ketone UGIKG ◄ .2 3% 0 3 86 

1.9 U 
31U 
37U 
ITU 
3."f U 
37U 

1 .gu -
·u u uu -I

Gamma-BHCIUn~C · ·-- UGIKG __ ~ _ ~ 60 0 -__ Q ___ _¥ -

~;~~~~- --~ - ::~ : ~~ -1 ~ :: 
He_ptachlor e~1de- ·- UGIKG 3 e 5% 20 O -◄ - -86 -- 1 9U 
MethoXy£lilor _ ~ _ "o __ 0% --~ _ -o ___ O _ 86 1!~-
l~he~ __ UGIK<L_ o 0% ______ !! __ .Q. ~ 

HERBICIDES 
~I.'!-

illr- - -_-=:...=_ yGIKG o _ 0% 1900 ~ .....=_o __ 1 
~5-~ - UGIKG O ---~ ___IQQ _Q. __ 0 _2 
2 .◄-0 UGIKG O 0% 500 0 0 7 
~.~·QB - _ -~ ~G __ ~ ---~ _ ~-=-0 - - 0 7 
Dal•~-- __ -- ~G- __ o _~ -- _ __ Q. _ _Q __ 7 
Oicamba __ UGIKG O 0% 0 0 7 
Olchloroprop -- - UG/KG O 0% - - o == ~ 7 

3s u . - 36U -
~ ·-- 1.8 U 

-· --r.i u 
--3.5 u 

- Ts u 
-·- ~ u 

-·-ie u--
- ~ u 
- - 3.G u 

- 36U 
1 9 u ·-1.8 u 
1.9 u 18 u 
19 U f a u 

- ,:gu - isu 
-19u 18u 
~lu !!? lu 

--41 u 
7":"i u --2.1u--
u u 

2.1 U 
4.1 u 

_TI iT 
~1u 
~ .. ~ u 

"lu ~_J~ 
_'!J_IU 

2 1 U 
- 21 u 
~!.Q u 

SOIL 
43174 

- 0 

02 
12/22/1998 
SA 
,~h~e 1 ~tep 1 

N 

I ~ 

86 U 
-86 U 
86U ,w-- -

86 u 
44U 
44 U 
9"]' u 
4.4 u 
s:SU 
is U 
8 .6 u -e:s u 
8.6 U 
i 4 U 
4 4 IU 

44 ~U 44 U 
4~ u 
~]U 

SEAD-4 
S84-25 -
g>1L 

43196 

- -..Q_I 
_Q1 

; 1111~ 1-
HEX CHROME :-, 

- 1-- ---

I 

I 
I 

- I 

SEAD-4~-:_ ~ -26 
,~OJ_L 
--43090 --

- 0 
- 02 

1~~9~ 
SA 
RIP_1:!ase1_~ 1 

46 U 
46 u 

SEAD-4 ru4-2, _ 
~b!h_4312s 1 -

--0 

0 < 
12/21/1998 

-,~ ---:_- ,_ -
RIP~~ , .~ee_1 

N 

46 U 
46 _U_ -

~ u 
2.4 U 

-~~ 

46 ~ nu-_ 
~~ 
4.6 U -u u 
4.61.J 

"TsU 
24U 
24u 1- _ 2.4 u --t-
2.4 U 
24 u 
240 t.i 

tti~~~ -=-~=~-. .. !-.~ ~~; -! --~ ~-~.: ~ 1:~. _--. -~ 6430 ~ ~ = -t - ~00 - -~ - =:= -~ ~ -~ 12700 -- -.126~ 

IAnli~- -- _ MG/K§ 148 40% ~ · ·--~ -- ~ . __ 86 _Q.~!!_ - ~67 U_J ~~UJ __Q.~U:!.._ 0._I!~ 11 IJ 
Arsenic MG/KG 14 6 100% 8.9 • 4 86 86 3.7 3 2 3.1 4 6 4.2 4 1 
Barium" - MGIKG - 2nr---- ,00% r- -~ - - 0 -- -- - 86 - 86 So1 - 32 2 J - 32.4 J - 68 8 - 85.2 - 7 5 3 
~erykim =-=----~~f--- 18 100% - 1 .w --- 1 --as _ ~ - ___!-~ ~ i~J - _Q;~J __ -_:_ "]~ J _-_ ~J -~~IJ 
~~ ____ MG/KG f- 2.3 13% 2.46 • __ 0 __ 11 - ~ O.~~ 0_:,Q4U .. , ... ,. ...... ~.~~- ~ --- 0.04~ _ _ ~ ~- ~ -- _ _E: 1~ 
Calcium MGIKG 196000 100% 125300 • 3 86 86 23300 123000 - 1,1_ 2130 3180 8580 
ChrorMlrTl-~ _ MGIKG 18600 t-- 100% 30 • ---37 - 86 --~ --=- _.1_3_..? = --~~ ____ ~ -_ 15-:-7 -· ·-· __ _ _______ ~""]: = __ -= J 9~ 
Cobalt MGIKG 19.9 100% 30 0 86 86 13.2 7.4 J 6.1 J 8.9 J 7.5 J 9.9 J 
[~..e!r _~ MGIKG 7330 100% 33 • _12. _ _ 86_ 8~ - 1_21 =--__ __!!..~ - --.:~-18 ~ ---=-- - _E.5 -__:= _ --t---+-- --~ UI 
Ct~- MG/KG 087 2% _. ~ __ 2 __ 2 __ 86 __ 067 ~ -- - ~ U ---~~ _ 0.~~- _ _,_ ___ ~- ~---+- __ _ 
1,on ______ MGIKG 64600 100% 37410 • 2 86 86 27600 ~ _ _ __ ~ _ ____ 20100 
Lead ______ MGIKG 11200 92% 244• 36 79 --~~J---~ - __ 17.2 __ 
,M!_g_!!!s,u~ - MGIKG 35300 100% 21100· 1 86 ~ _ 7330 ____ ---- ~ --:--· ___ - ~o __ _ 
I Manganese MG/KG 1540 100% 1100 • _J __ 8_6 _ ~ _ ~ ___ - ~} _ __3_5~ _ _ __! _ _ _ 
,Mercury MGIKG 1.2 52% 0.1 16 45 __ 116 __ _Q~~- __ ---.!Q!.Y._J_ . _ _0~ UJ ______ 0.06 ~ - __ 
NICke~ MGIKG 228 100% -~ ,___!~ 86 42 -~ --- __ 232 _______ ___!?_.~ __ 
~ la!~ __ MG/KG 2340 100% 2623 • 0 86 _ ~ 1650 _ 1~0 _ _ ___ __ 1260 _ ___ _ . 12~ __ __ 
Selenium MG/KG 3.4 23% 2 1 20 86 0.66 U 0.43 U 0.41 U 0.42 U UJ 
Sliver - MGIKG 1,7 6% 0.8• 1 5 86 -- o."ii ~u-··- - Q.22LJ - ~ 1 ij - --0~21U--
'sodium -· MGIKG 1210 34% ,as · 2 --~ -= ~ -- ~_y___ __ _!_3:!_. _ -:__-64.iJ-=== - ::I4°! U -_ -
Thanium MGIKG 5.4 22% 0.855 • 16 19 86 0.57 U O 77 UJ 0.74 U 7.5 U ,----- ---- - -- --- - ----- --•--- -- - ------ ------
Vanadium MG/KG 1250 100% 150 1 86 86 24.7 14.6 13 30 6 

~:~~:-Hexa: a~ _- ;~~ 21~~~ 1~: 115• ·- ~ ~~=~~ --- ~: ~-- J~~=---~~!-=- ~=-:◄ ~~-= --·J.sl -~ -· __ -- ~;:~ 
Nitrate/Nltnte MGIKG 66 0.01 R 0.09 0 07 J O 26 J 2.16 J O 9 J 

• So~ critena for these morganics are sile background values. 
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±.QQ Y. 2~~ 

N 

69 UJ 
69 UJ 
69 TD 

· ·-s9 UJ 
69 UJ 
J.5 UJ 
3:S w · · 
~ 9 UJ 

3:SUJ 
·s .9 w 

6.9 i.,J 
- 69 uJ -

6.9UJ 
6.9l/J 
3.5 uJ 
3.s UJ 
~ UJ ~-=-3,5 UJ 
·35 UJ 

350 fil. =+-
1-- 1--

1- -- 1-

I 

-· 

2.4.0 __ -:----- uGJKcr·· o o,- 500 _J>~. _ ~l __ 1 , _ 

'oichlorop~ =-- UG/KG O 0% ·o - ---1: _-_ 7 6 1 u 
- 31 u 
6100 u 
~9-Q ~ 

• I·-- -- ➔ ·--t-- ·--•!--- -
Oinoseb UG/KG 0 0% 0 0 7 
MCPA UG/KG O 0% 0 0 -- • -7 
McPP uG/KG o o"' o =:o --:-_-.1L -
METALS 

-- I ·-- 1- I 
-

Aluminum MG/KG 18800 100% 19520 • 0 . ~ 86 r · _ 1:fio() - . - 15600 . 12000 J - - - - • 11900 J - - 10800 j -

1~~~:~~:-~-= --= -==- ~:~ - 1~~: 1~~: 8.9
6:.---~=-=-~i ~-~-~: ~=-!~~ -:_- ·--·- - -t,:UJ ··---·--~;J -- - - ·1!~{= ~- ~~ - ·~t~~--L---1---

Barium _____ . ___ MG/KG __ 2.r!S _ 100% __ ~ __ 0 ___ ~ ._ __ J6 ___ ~ J_ _ _ 6~ 84.3 J _3_4J __ - ~~d .. __ _ 
~~u_m MG/KG 1.8 100% ..!.:.!.!.• ___ 1 _ - ~ ._ __ .~ ·--- ~ ~- ___ _ _ _ ___ 0.~ J _ ~27 ~ _ __ _ ___ 0.Q J __ OE:!_ __ _ 
Cadmium MG/KG 2.3 13% 2.◄6• 0 11 86 0.1 U 0.38 U 0.04 U 0.04 U 0.08 UJ ~ -=- ~ 1~:~ !~~: 1253~~: --3;-~--1~ ·=~~-=-~ ~~~~ =~~ -=-- ·--· -- . ~f J _ --· ·::.·.::.~·.\ii - - -- =:.~: l·~- --- - -· --
~ -- ~:~ 7~3~ ~~: 3;~ 3~ . _ _J;_ _=.--=-_; ~-=-~1~·=-= --:=-=--=--- - ~=~J=-=- ·-·~.si r---·--___ 11.

5 
. ==~ 

Cyanide MG/KG 0.87 2% 0.35 2 2 - ~ - _Q.7_~ ----- ____ . _ 2~ U ___ 0.69.Y -- ·- -·- _ __ -"= "-- _________ , 

l
~:;d ____ ~:~ ~~~ 1~: 372~~~: J~~=- ~-==-~! ,1 26~ J-==--='=~ __ ~~~~-- __ 252~-~-=---- --=--=--= _ .J.-'--""'!.I,'_-_. ==-:·I=-·~" 
~.!!~~ -- MG/KG 35300 100% 21100· 1 --~ -- ~ --- 6360 __ .. _ ------ ~~~ ·- 4700 d __ -- --- _ ----~ Q. .:!._ ___ --

~~ __ ~~~ 1~~ 1~~: 11og; 1~ _, -~~ - -~ __ O~ J -·- - ·- --• -- -t~~ j -· 'Y:T>r :: j - - - ~ - +.- ...;:,+- ---

1--

~ lsiU_ffl ____ ~~~ 2;:~ ~~~: 2~~: ~ ·-=-: .=·~~~---,~._--~-----.---- ~ --- ~·= ~ J - ~~=~=- -.---=~--=·11~~~--=. 1410J __ --i-----l- _ 

Selenium MG/KG 3.4 23% 2 1 20 86 0.7 U 0.27 J a.a u o. - -1----"q J 
Silver MG/KG 1.7 6% a.a · 1 s · as 0.19 u o.76 u ·· 0.22 u -- - - · · ---·- ·-- --
Sodium MG/KG 1270 3◄% 1aa• 2 ·-- ~ _ __ _!6--=-50:S :Q_=~----=--==---·- __ ~_.1"!] i ·-·-:._ - ~ 1~J=-:-:_ -=--=- ~-=---·-s· ~-=-=-- =-=-
,Thallium _ __ _ MG/KG 5.4 22% 0.855 •.t-- ...1!3 ----~ __ _!I~ __ _.Q:! ~-- ___ ---'---- ___ _!)~ !.! ____ _ __ ~ ~- _ _ _ _ - -I---'='-- ___ _ 
,~~:adium ____ --- ~:~-- ~~;~ ~~: , ;;~ - 2 } - _ *~ ~t~ __ ~~:~~j'·-·- ---· ~ - . ~:: ---~ -~ __ ··- ____ . -·- ··T~~J---·•w s 2~i: 1----
Chromiu"m,"Hexa"vale·nt ·-- MGIRG-- - _ 14.7 ,- 27% ---~ _ o · · - 4 ·--- 1s ·-·- -- - --- =- _ 13A L( ·- -- _ - ....... ----··-- _ · - 7.4 - · _ --·--- - --- _ --.. _ --~ - -~1-1_, , -_ 

Nrtrate/Nitrrte MG/KG 66 0.01 J 0.04 J 2.78 J 0.17 J 

• Soil criteria for these inorganics are site background values. 
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Surface Soil Sample Results 
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--- --- ~ - 1------::-~ -- 1- · - ---- - - -~ 
Bromoform UG/KG O 0% O O 86 15 UJ 
Carbondisu1rlde- - UGIKG·-t--~ - ~ - 2700 --~ - -· 0 -·- -86 - isW 
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2.4-0init~henol - ~ Q_ 0 0% 200 0 0 _ ~ __ 330 UJ -

• . .§,§4-14-· 
SOIL 
--◄3008 
SEA0-4 ~ ~~: 

SOIL 
43012 

0 
02 

1~ ,9~ 

,--- a 
-02 

12m199e 
SA - SA 
'~~ has_!] ~ tep 1 RI Phase 1 s~ 1 

~ -- l 

I-

1 

14 u 
·14 U J 
14 U 
14 U 

14 u 
iiU 
14U 
14 U 
14 
1,4 u 

14 u 
14UJ 
14 U 

~14 u 
14 UJ 

- 14 U 
14 U 
14 u 
14 u 
f4 UJ 
14 u 
14 U 
14 U 
14 u 
f4 U 
;4 U 
14UJ 

- 14 U 
-6 J -
.!illJJ 
14 U 
14 U 
14 U 

89 u 
89 u 

- 89 U 
~9u-

I-

16 U 
l e UJ 
t6 U 
16 u 
16 U 
16U 
16 u 

IB u 
16U 
is u 
16 u 
16 UJ 
16 u 
16 U 
16 UJ 
16 U 
16U 
16 u 
16 U 
ffi UJ 
"ii[ ~ 
16 U 
16 u 
16lf 
IBU 
.1~ u_ 

-_ -~~J 
16 U 
16U 

·-;a UJ 

16ii 
-·Ta u 
- ~ g 

_ 120, U 
120 U - mu 
~ u 

220 U -~ U 
"a9U-- 120 u 

- - 89 u-- - 120 u-
89 UJ 120 UJ 

22() UJ- - 290 lJJ --
2.4-0initrotoluene UG/KG O 0% O O 86 140 UJ 
2,6-0inrtrotolue~ · ::-_ u~G - o ?~ ___ 1000 = or--=1 ~-- 8~ -=~ UI _ 
2-Chloro~hlhalene __ --·- UG/KG O 0% __ o _ --~ _ ~ ~~ ____ _ 
£_-Chlorophenol _.__ UG/KG _i __ 0% 800 0 _ _Q f- 86 140 UJ _. __ _ 

(2-Melhylnaphthalen! __ U.,S¥KG 35 16% 36400 0 ,__l! f- _ ..!_6 ____ 1~~ _ 1--

8 9 ir-- m u ~-- _t~~~~--:-· !t 
89 U 120 U 

SEA0-4 
$S4-18 
~ 
- 43186 
-- 0 

- 02 
7/11/1999 

iA 
,~f.:tiROME 

1=--

I 

~~-

2-Melhylphenol UGIKG O 0% 100 0 ~ ·-- -~ __ ..!iQ_ ~ __ 
2-Nrtroanillne UGIKG 0 0% 430 0 0 86 330 UJ 
'2-Nitrcph81lo-i-- -- - UGIKG 0 0'Mt 330 0 _ 0 = - as --· 1'WUJ - --=- 3¾~ ~ -- -~ Wo~ -+---

1--

~ -Otchlorobenzld1ne _ UGIKG O 0% . ___Q t-- _ _Q_ _ ~ __ ~ ~ ___ _ 
3-N1t!£._an~1:_ __ !JGIKG 0 0% 500 0 1- . 0 86 _ ~ ~ -_ _ _ 
~-~ rtro-2-methy_lp~ o.!__ ~9 0 0% -~ _____ Oi---_!6 ____ 31.Q_ ~~ 
~,~~ e!'.!!l~e~l•t~ ~ 2-. o 0% __ o __ o _ - ~ __ 1i0 UJ 
~ ~ loro-!m_!!!!y_'e,.h~ I __ UGIKG ___! --~ ~ -- __ O __ _Q __ - ~ __ 1~~ _ 
4-ChlOroan~ine UG/KG 0 0'Mt 220 0 0 86 140 UJ 
◄-Cii1o,o~hen"°)'.!pt,eny)etW- uGn<G" -· o -~ - --0----- ·o-- is - - 140UJ 
~1p'!_en~ --- _ UG/KG O 0% 900 0 __ Q. ___ ~ _!.iQ UJ 
4-Nrtroan~ine UGIKG O 0% 0 0 86 330 UJ 

89 U 120 U -
220 UJ - 290UJ - ·-
220 Ui- - - 290 UJ -

·eg u --,20 u 
89 u- 120 u 
89 u - 120 u 

- 89 u 120u 
89 u -- 120 u 
22olJ -- - 290U I 

p \P1t\Pro1ects\seneca\s4ri\lables\valdata\Surf xls\stats page 13 of 39 

~ ~-4 
S$4-19 

~!:. 

SEA0-4 

43013 

SEA0-4 
S54-2 
S01C 
554-~ f

SS4-~. 
SOIL 

• 43023 1 --~ 
0~ 

1-±P'~ 
SA 

RI P~s! !_~p 1 

OS 
12113/1993 
-sA--
[ s1 _ 

N 

-

., 
j 
j 

I 

91 -
02 

~2/21~99sr 
Rt Phase 1 Step 1 

N -T 
14 U 
14 uJ ----,.u 

14 u 
14U 

14 0 
14 u 

·1◄ u 
- 14u 
--14 U 

14U -- ,.-w 
- 14 u-

14 u 
14 UJ 

14 u
-14 °Q 
1i l~ 

- I- •! I!!_ 
14 UJ 

-· 14 u-
14 U 
14 u-
14 lJ 
14 u 

I - --- ~- ~I~ 
14 UJ 

- 14 U 

14U 
14 UJ 
14 lJ" 

14 u 

- --, 

------- -·-

- - -

1~~
_:~i&-~ 

~I~ 
400 U 

- 400 [ -__:-

-· !~ q_ 
90 /U 
90 ~ -_90,~ 
90 U 

220 u· 220 u 
92 u - 90U 
92u- oo u 

- 92UJ - 9o u 
220 UJ - 220 UJ - - 9i"u- ---- --90 u-
-- 90u 

- 90 U 
- - g ou-

--- 90 u-
·-- 9oU 

22o u -
- 9 o U 

- 90 U 
-- --220 u~ 
- - 220 u_J_ 

- ~ u 
sou - -- oo u 

--90 u 
-- - - 90 U 

220 u 960 u -- 220 u 

5/912000 



--~~~~=; ~~ ~~[-~ ~[-~-= ~:~~---~~~~ -- --- -~~~~-
- --- ----- - - - ·02f 

-- ---- - - -- - 12m1998 - -
-- ---- - -- FREa -- NUMBER NUMBER NUMBER- sA ___ - -

UNITS MAXIMUM _ OF NYSDEC ABOVE OF OF Rl Phase 1 Stee_ 1 
DETCTION TAGM TAGM DETECTS ANALYSES 

------- -- - - N 

- • ·---ANALYTE -

l !#M<fllbl!il<>L •.. U.Cll~G--~i----0.% 100 O.="~=~ -~!§ _ B ~ U_J_ 
Acenaohthene UG/KG 78 9% 50000 0 _ - ~ - ~ 140_~ 
,Acenaphthylene UG/KG 32 9% 41000 0 _ -~ ~ _ ~ ~ 
Anthracene _______ UGIKG __ 1_10 ~ ___ 17% _ _ 50000 t-- _ _Q_ _ ~ _ ~~ __ 1~ .Y..:! 
~ nzo(a)anthracel!!..._ __ UGIKG 560 83% - ~ ----5 _ ...?2 . -~ __ _l! .:I. . 

~ rene ____ UG/KG 450 80% 61 11 - ~ - __ ~ ~:!.. -
18enzo(b)ftuoranthene __ UG/KG 890 80% 1100 __ Q_ ___ - ~ ~6 ~7 J 
;~ ghi)petylen_!__ __ UGIKG 310 55% 50000 0 _ _ ~ • ~ ~ J 
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,8I$(2-Chloroelhoxy)methane ~ O 0% --,- _ .2_ _ Q. __ ~~ _!~~J 
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~.no1 - - -~ ~ ~: 1~~~ ~ --i - ~ -·· ~~~ DJ-· -
Phenanthrene UGIKG 640 87% 50000 ·-- 0 ·- ·-75 - 86 - - 35 j -
Phenol UGIKG 17 2% 30 _ _Q. -=--~--=-=--2 _ ~] ~ q:i 
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'JG/KG I 0 0% 0 0 79 120 UJ 120 U 120 U ~' ~20+ U~ --i--

__ ,.... 90 1% o ) =--~as -: _ _:i~ ~ --- -=---=--·= =-=- 1~~ :.= ~ _ --~ ~- - ·- _-:-.:._ --=-=-=~ 120 u ---=~ =--
1:;;~; ! 39~ ~: ~ ---~-~-~ : • -~5*·- ~-- . -- . - ~6 ~--- _· ~~ ~- -- --- - -- - . -- ~~ -~ -- - -

oluene IUGIKG I O 0% 0 O~-• 86 _ ~ .~ ---i------· _ 120U ___ 120U _________ 120U _ 120U _ 
IUGIKG I 0 0% 0 0 86 120 UJ 120 U 120 U U 
,,,...v,... 0% 200 0 0 - · 79 120 UJ 120 U ·120 U - .- • - I) 

"-'.------- !~::'.:~ u ~: ~_J :: ~~~~--~--=:-~==-~-~~-=-- -~- ~~~ } =- ----~ "+"--+-- -'-'c-i='--+ - -""'+" 

4,4'-000 UGll(G 
4,4'-DDE UG/KG 
4,4'-0DT --~ Aldrin UGll(G 
~pha-BHC ___ -- UGll(G 
~ J!h&-Chlor~a~!,_ ___ ~~~ 
Atoclor-1016 
Aroclor-1221 UGJ"u 

1u\;>lr\l,.;J 1 1~, """"r L~tlr 0 1 - 20 ---as 6.9 uJ . 4.4 u-- --1 -- ----~ --- -- -- 1 4.a iu 

----r ~u ,, 
3

'.:

1 

~:~: :: -~~~----i~ j ~=-~=::~;=~~~=¥,t=-=:_;JM-~-~ -~~~-::~~---=~ u 2 u ~~I= H~ _-_ 
I~~-~: I or ~;I ~1--!- :! - ~rn ---,=~-=-~- ~ ~=- ~--~ ~ =-- ---__ -- ~~ =--1:H ·- ~L-:-i!~--,- ~.:t~ -
------ -.., o 86 140 UJ 90 u 120 u I 93 IU I a, 1u I s1 Iu 

190 23% 2900 
160 31% nnn 

760 34% «= 
2.2 1% ◄ 1 
2.4 6% H U 

4.9 9% 
0 0% 

0% 
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~vs_ ~E£ _AS..9ve _ OF _ QF ~~h~se l,Slf!p 1 

TAGM TAGM OETECTS ANALYSES 
--- --- - -- N 

1.JlJ'Mt..!\:232. _ ~~1=.::.... _.._g=_Jl% _ -=---..=.~- o.=,---01 
Aroc}or-1242 UGIKG O 0% 0 0 
Ar~ r-1248 _ - - UGIKG ~ - 0 0% _ _ _Q ~ _ __Q_ 
Arodor:Jl~ U~~ . 310 26% 100:QQ _ .Q. ~- -~ 
Arodor-12~ UGIKG 110 ~ - ~ _ __Q_ _ _ ~ 
~eta-BHC ___ ~ - 7.6 12% - ~ ~ - _..Q ___ .---2..Q. 
Oelta-BHC _ _ UGIKG I---- Q. -~ __ - ~ __ _-2 _ 9. 
Dleldnn ~ l-74 6% ~ __Q_ _ .?_ 
Endcsulfan_L ___ UGIKG _____ .L!, ____ ~~ - ~~ ~ - __ 4 
Endosulfan II _ -·- _ UG/KG __ ~ ___ -~ ~ _ 0 ____ 3 

EndO~.!_n~tf!_le _ I~ .---.!! 1% 1000 _ - ~ -- _ ..! 
Endnn _ _ __ _ UG/KG 27 _ _ -~ _ . ~ _Q_ _ _2 
Endnn aldehyE!_ _ _ ~G/KG 20 -~ _ __ _ _ _Q_ _.!Q 
Endrin keto~ ___ ,YGIK_§__, ~ __ 3% _ _ _ _Q - ~ 
Gamma-BHCllJOdane UG/KG O 0% 60 0 0 
G8tnrNl.:Chiord"ane UG/KG 7 4 - ~ - ~ - 0 8 

IHeptachlor =--- :__- UGIKG 4.2 3% - ---;-co -:_ ]: },_ 
Hep~~lor eeo,2 ~e _ ~GIK.JL _ __!! _ ~ _ 2Q_ __ 0 ~ 

~lho~ych~ ~GIKG__ _ o ~ --·- - _ _Q Q. 
T2 ~2h~ _ _ _ ~G/KG 1-- _ £ 0% __Q_ _ .Q_ 
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2~ T- -=- _ __ ~ § ?'KG - Q --~ % 1900~_ £ q_ 
2:.!_5-TP/S!'~ _ ~ ~§.__ _Q _ ~ % __?_QQ,1---·-- _Q_ _0 
2 ,4-0 UG/K_§, ___ .Q _ ~ ~ I- _Q 0 
2.4•08 __ _ UG/Kg, _ _ .2_ ___ ~ -1------- ~ 0 
D~ _ __ ~G _ _ .Q_ ----~ _ _ 0 __ O 
Di£!._m~ __ __ u~~-~ o 0% o _ _Q_ 
f Dlchloroprop __ _ UG/KG O 0% ___ _f) _ _ o 
0Lt'IOHb UG/KG O 0% 0 0 
MCPJL_ = _--_ UG/KG O 0% --0 -:0 

1
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MCPP _ _ _ 
1
~ 0 0% ___ O _ 0 
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86 
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~ -- ITuJ 
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7 - , 
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-· 7 
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Antimony __ .M_~G 148 40% _ _!_:_ _ ___:!i __ 34 86~ J 072 R l~., J 
~.!!!!!£__ ~G/KG_i-- 14~ _ 102_% __ _!~ - ~ __ 86 ~ --~ -i J 4.:_4 ____ ] -~ __ 
Banum MG/KG 278 100% 300 0 86 86 174 J 83 4 J 130 J 
B!!}'.!!•~ - _ - _ MGiKG 18 100% !~ -=1 l-_ :16 _ - - ~ - 055 J 049 J Q..3 J 
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Calcium MG/KG _ 196~~ __!2~ _ _ 3 86 261---_ _.:!_Q~QP J 3~°'? J 9500 J 
Chrom~ _____ ~G/KG 18600 100% 30 • 37 _ ~~ 86 __ . 1~ J _ ·- __ ~ J _ J ____ _ 

Coba_tt _____ - ~~- ~ ~ ~ 1_.2Q~_ Q _ ~ ~ 86 --~ ~ ----- .. --···~J- J ____ _ 
Copper _ _ MG/KG 7330 100% 33 • - ~ +---~ - __ 8a

1
~~ _ ______ _ 1~J J _____ _ 

~anide _ MG/KG 087 2% 035 2 2 --~ - ~~ _ ___ _ _ Q:.!7 u f.! __ _ _ 
Iron .,M_GIKG 64600 100% 37410 • 2 86 86 22400 J ?0000 J --,---",~J 
lead-~-----·-- MGIKG 11200 92% 24 4• 36_-__ J:"~ ~ 86 ~.tJ _ =--=--- ::__-- ~ L . J--·--= 
~.!!.!~ ___ --~G/KG 35300 100% 2170Q..: __ J i-- _ ~ ~ _ ~~J _ _ __ 3QQO J J __ 

IManganes.!,_ _ __ MG/KG 1540 100% 1100 • 3 _ - ~ __!6.___?~ J __ . _ _ __ __ ~ J J 
Mercury __ _ - ~ (L_ i-12 52% 0.1 __ 1_6 __ ~?. _ 86 1~J __ ___ ___ _ ___ J 
Nickel _ _ MG/KG 228 100% 50 • 1 _ - ~ --~ _1!_~ ~ ___ __ _ _ _ J 
Potassium __ ----~~G 2340 100% 2623 " 0 ~ -- _ ~-~~ _____ _ _ J _ 
Selenium MG/KG 3 4 23% 2 1 20 86 t .5 J u 

1
s1Ner _ ~-= MG/KG 11 6% o.a· ,.-.= __ 51-- 86 o.35 UJ __ _ _ u -~, -
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- 159J ---3,SO J __ _ 
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Th .. u'!! _______ MG/KG 5.4 22% 0855 " 16 19 86
1
__!1 ~ - __ J __ _ 

Vanadium MG/KG 1250 100% 150 1 86 86 24 J 
,Zinc - _ -~-- ~~£~2o 100% _ ...!.!?..: _ ~ _ - 86 ~ -~ e~·"'--:~ J _ - -_ - ~ -lJ 

- ~ --
- - - 203 -

Chromium, He1Cavalent MG/KG 14 7 27% O 4 15 14.9 u 
N11rate/Nrtr118-~- MG/KG -- ·----- -- 66 --0.83 J --- - 0 01 J- 0.04 J 

--33 IU 

• Sod cntena lo, these morgamcs are slle background values. 
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!_.l, 1-Ttichloroethane UG/KG O 0% 800 _ __Q __ . ....Q 
1,1,2,2-Tetrachloroethane UG/KG O 0% __ 600 Q ___ o 

1,1,2-Trichloroethane __ UG/KG 0 --~ --- - I--•- ~ _E_, 
1, 1-0ichloroethane __ UG/KG _ ] _ ~ 200 a 2 

·• 1.1-Dichloroethene UG/KG O 0% 400 O O 
~.2-0tchloroethane _ UGIKG O 0% _ l.QQ -~ - o _ __ ·.:_a 
j,2-Dlchloroethene (total) UGIKG 4 --~ _ __ .Q. .J 
1,2-0ichloropropane UG/KG 0 0% _ __ _Q. _ _o 
Acetone UG/KG 140 31'Mt 200 0 27 
Benzene UG/KG 1 1% 60 -o · - 1 
Sromodichloromethane UGIKG 0 __ 0% ; __ _:--o ~- -_O 
Bromoform UG/KG _ ~ ___ _Q~ -- ___ ..Q. _Q. 

1carbon disulfide UG/KG 0 0% 2700 0 _____ Q_
1
_ 

lcarbon 1etrach1oride UG/KG O 0% 600 O 0 
IChlorobenzene - UG/KG - 0 - 0% -·---;,oo - Ci - - -. 0 
IChlorodibromomelhane ___ LJGiKG O 0% ---- - ·o --- 0 
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1,3-0 lchtorobenzene UG/KG -- 0 0% 1600 O O - - 86 --- 41QU- - 82 u 90 u 88 0 41 0 u-
~;;~~ropane) ~¼----- i~ ¾ - BSOO -~-~=~~=-=----:; =----- _ ~ft _ ·--~~ U _ 90U =-.=_ ~ ~ __ -·--·---~ _ ~s1g ~~--
245-Trichloronhenol UGIKG -~--9% 100 0 _ _Q -- ~ ---·· _ __ _ ..J 9..QQ~-- 200U ___ _ ~2oy ___ ·-- ~ Y ---I---- ___ 1000 U_ 240 ~ -
2,4,6-Trichlorophenol UG/KG O 0% 0 ___ O ___ _!6 __ _ __ _ _ - ~!Q..~ __ -~~ ~ _ - ~~- __ _ - ~ 8- ~ --- ___ __ 410 u --~ _y_ __ 
2,4-0ichloronhenol UG/KG O 0% 400 D O 86 410 U 82 U 90 U 88 U 410 U 97 U 
2,4-0imethvlnhenol UGIKG 0 0% ___ __ 01---- 0 _·-· - 86 -- -· -- --· - 411) IJ - ___ - ~ U - -- - _90 iJ ·- ----88 lJ ____ -- - • __ - -- - 410 -U- - ---gf _U __ -
2,4-0initro"'henol UG/KG O 0% 200 0 0 86 1000 U 200 UJ 220 UJ 210 UJ 1000 U 240 UJ 
2,4-0initrotoluene UG/KG O 0% 0 --0 -- 86 · 410 U · · 8-2 U 90 U - 88 U - - 41 0 u -- - · 97 u --
2,6-0initrotoluene _ UGIKG 0 0% ;ooo ·-·-o-·-- -(l - 86 -- --···-·- --4,0ij- ~ ··· s2u - 9Qu •.• -85 ~ -- - --··- - --· 41Qij-- ----·-97l) 
2-Chloronaohthalene- -- uG/KG 0 0% 0 - o - - 86 - - ---- ·- - - "41 0 u -- -- . 82 u - 9o tT - -- - 88 u - 410 u - 97 u 
2-Chloroohenol UG/KG O 0% 800 0 ___ 0 ___ 86 ___ ------- 41QU - -·-a2 LJ _____ - 901J -- - ---· 88U _____ --· 41Qij- 97 ij" 
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12-Nitroaniline UGIKG 0 0% 430 0 0 86 1000 U 200 U 220 U 210 U 1000 u 240 u 
2-Nitrophenol UGIKG o 0% 330 o o --~ --- - -- ·- - 410 U -- - - -~a2 U · - 9 0 u ··- - _ -- - 89 li ·-· _ __ ____ _ 410 u _ 97 U 
3,3'-0ichlorobenzidine UGIKG 0 0% 0 0 _ 96 410 U 92 U 90 U 89 U 410 U 97 U 
3-Nitroaniline UGIKG O 0% 500 0 0 86 1000 U 200 UJ 220 UJ - - 210 UJ - ·--- -----1000 U--- - . 240 UJ - -

~:::~~!---!: -2 •0-:--i=--=l~ --t =-~-:--~~ __ _ jilt ---:-~-~,t~_----~ if ~-~--1if ~:~~ --=~~ ~!~t~~~-- 2:!t-
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4-Chloroehen \nhenv\ether UGIKG O 0% 0 0 . - "86 - ·- - - 41 0 l/ - --· ~ lJ ·- 90 U ---Bi u·- --- ·-· ·- -- - - 410 Li - --97 iJ 
4-Methvlohenol UGIKG O 0% 900 o · -~o ---86 -- 410 i.J - · 82 U __ _ - - 90 U ---e8l.J ----··-----·- 41o u--- 97U 
4-Nilroanlline UG/KG O 0% 0 O 86 - iooo U 200 U · 220 u · 210 U · - · --- 1000 u --- 240 u - ·-
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Butylbenzylphthalate _ __ UGIKG __Q_ ~ 

Carbazole UG/KG 22% 0 86 

I- -· 

(£!irysene ~ ~ - _ UG/KG__ - ~ ~ _ - 1_ -_ ~ •-
Ot--n-butylphthalate UGIKG 44% 8100 0 86 
Dt-n~~I!!! UGIKG ~ ~ - _o ? !6 
01benz(t ,h)anthr,!E! "..!._ _ UG/KG 22% _ _!~ _ ~ _ ~ ~ 
Dibtnzofuran UG/KG -~Cl---'= <- 0 14 86 

IDlethytphthalate ---- - U~~ - - Q. 14 _ ~ 

Oimelhylphthalate - ---- UGIK_§__I---''+---= '-~= __Q_ _Q _ 8§ 
Fluoranlhene UGIKG 1100 93% 50000 O 80 86 
Fluorerie- - - - uGn<G --1◄ 6% 50000 - - O 5 86 
Hexachlo'rot>eniene UG/KG- - o -~ --410 --0 0 86 
Hexachlorobutad,ene uGii<:G - 0 0 86 
~~clcp'entad1e~e :QGIKG - -- - _ Q. ·- ~ _M =: 
Hexachloroethane UGIKG 0 0 86 

+- · -

lndeno(1.2,3-cd)pyrene UGIKG - o - - 46 86 
l tsopho~!!!..... - - - U~G o - p ~ =--=--,--
N-Nitrosodlphenylam~e UGJ~G ___ o _ _ _1 ~ _ _ 
~~osod1propylamme _ UGIKG - ""'If--.,.,+--- ~ - ~ -~ ____ _ 
!:!~phthalene __ UGJKG __ o _ l!_ --~~ _ _ 
Nitrobenzene UG/KG + ---''-!-- 0 0 86 
Pentac~henol - !,JGiKG - _j _ -Q -~ - -
Phenanthrene UGIKG o 75 86 
Pheno- ,-- UG/KG - -"".!.+--- O 2 86 - -
?y:rene . - · - UGIKG · 0 76 86 

1
EXPCoslvg_§_ __ -~---- - - ~ __ 
1,3,5-Tnrutrobenzene UGIKG ·•---'---"I 1 86 
1,3-0inrtrobeOZe"ne - ·-- - UG/KG O - 86 -
2,(6-~- - UGIKG- -'-'Ci---= ---'- 1 - --56 --- -
2~-~ - UG/KG-1--= "----'= - 2 86 -
2,6-oin11rotoluene UGii<G - 0% ==+-- -=I O - - 86 -- - -, 
2~rtrotoluene • - -- 0 0% ·--0 - ·79 --
2-amaiie>-1,6--0m°rtrotolueO"e 90 1% 1 "86 ---

J:Nit~ toluene"" - - 0 0% 0 - 79 -
~Niirotoluene- _____ --- 390 1% _ 1 ~-=~---=- .=-: t ·=-
4-amino-2,6-0inltrololuene UGIKG O 0% __ _.___ 0 86 
HM_ X____ _ --- - UGIKG O 0% 0 --- - 86 - - - -
Nrtrobenzene · UG/KG 0 0% 200 0 0 79 
ROx uGJKG o - ~ --o - o --- ~ -----
~iTte~o~~ces-=- - uGJKg o o,- --- -- o _:__- :]_ - -=-~ =--· - -t 

UG/KG 23% 2900 - 0 21 86 
-4,4'-000 ____ _ 

4,4·.ooe--
1◄,◄' -00r-
~,--;;----
~pha-eHc~ 
~ ~ ~ dane __ _ 
Aroclor-1016 
Aroclor~1221---

-,it ___ _ ;g J~ ~4:~-~~ -. !I~-~~· -
UGIKG 9% 0 8 86 
UGii<G- o,- o O - 86 
UG/KG O 0% 0 -- -- 0 - ~ 
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~~ -f £..E 
FREQ 

UNITS ~~MUM. l~ F _-_ 
- ~ TION 

NUMBER I NUMBER I NUMBER ISA -
rfil_o~ I ABoVe - ~ oF tt_g,x cHR9~~ 

TAGM TAGM DETECTS ANALYSES 
-- --- - N 

l&..lofilm_ . _ --- UG/KG . -- _ .J _ _:_-_oli.=-. __ ==-=:o, _ 0 86 
Aroclor-1242 UG/KG O 0% O O 86 
Aroclor-1248 UGIKG _ ___Q _ 0% --=- 0 : _ _ 0 !5

1
_ 

Aroclor-1254 _ _ _ UG/KG ___ 310 __ ~ _ 10000 ,___ 0 22 _ 86 
Aroclor-1260 UGIKG 110 3% 10000 0 3 86 
Beta-BHC UGIKG 7.6 12% 200 0 - 10 86 

:~ -·- --- ~:~ -- --~ ~--_; _=-~ ~--=-] ·- --~ : 
Endosu1fan I UG/KG 1. 7 5% 900 0 4 86 - - ··--- --··--------~c-l----- --=ct-----~ - --
Endosulfan II UG/KG 5.2 3% 900 0 3 B6 
Endosulfan sutfai"e --- UGIKG 3.8 1% 1000 - o - 1 a6 
I~- -- - UGiKG- 27 3% 100 .:.=1 _ ~ ~~ 
Endrin aldehyde UG/KG 20 12% __ (! _ 1,Q ~ 

Endrin ketone UG/KG 4.2 3% 0 3 86 
Gamma-BHCllindaOe- UG/KG O --0% -~ - -0 -· Cl 86 
Gamma-Chlordane - · UGIKG -- 7.4 - - 9% 1- - 540 - - · O 8 86 
Heptachlor UG/KG 4.2 3% 100 0 3 86 
Heptachlor epoxide __ ·- - ~ _ __!! _5~ __ 2Q. - - _..Q. - ~ ~ 
Methoxychlor ---- - UGI~ __ _..Q. - - ~ - - _ __Q_ Q. ~ 
Toxaphene _ UG/KG O _ 0% 0 9 ~ 

HERBICIDES 
2,4,5-T ---- UG/KG --- o - · ~ 0%1- - ,soo - o o 
2,4,5-TP/Silvex UGJKG O - 0% 1--- 700 -·- 0 -- - 0 

2.<--D UGll<G O 0% 500 - 0 0 
f4-□-a--· ·- ·- - LIGIKG - o 0% ·- - -o - o ,~ --=-~=-- --~ -- ~ ~: ·--- -~ --{ 
Oichloro~ -- UG/KG O 0% _ _ _ _Q -· ~-1 
~i~;~b ~:~ ~ ~: - --~ -· - ~ 
MCPP --- UG/KG O 0% 0 - 0 
METALS ·--· ---

7 -, 
7 

7 

Aluminum MG/KG 18800 100% -- , 95·20-; - ~ --86 86 
Antim~ MG/KG 148 40% 6 • 15 --34 - 86 
Arsenic ·------ MG/KG 14.6 100% 8.9 • - --:i - ~ 86 
Barium · MG/KG 278 100% 300 O 86 86 
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RI Phase 1 Step 1 RI Pha se 1 Step 1 Rt .Phase 1 Step l Hi=:x CHROME ES I Ri Ph ~ e 1 ?tep_ 1 

N N I N I N 
. 1-
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42 \J 45 U 44 lJ 

42 u 45'u " u ~'LI 45 u 44 u-
42 U 45 U 44 LI 
f , u 2.3 u 22 u 
21u - 2.3 U 22 u 
4.2 u 4 5 u 4.4 U 
2. 1 U 2 .3 u 2.2 U 
4.2 U 4.5 U 4.4 U 
4] U 45 I.J 44 u 
4.2 u 4.5 u 4.4 y 
4.2 U 4 5 U 4.4 U 

-4~2 lJ 4s U 4.4 U 
2.1 U 2.3 U 2"3 U 
2. , u 2.3 u i 2 U 
21 lJ 2 3 U u u -
21 U 2.3 U 21 u 
21 U 23 U 22 U 

21Q U 230 U 220 iJ 

--
- ·-

N 
., u 
41 U 
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38 T - -
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21U 
i1U 
41 iJ 
2.1 \J 
4.1 u-
4.1 Lf 
4., u 
41 iJ 
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~~~ 
14500 J 11900 J- 11100 J ----- 15100 - - - -1i1oo J - - • 

0.59 uJ - o.84 R - O~a uJ ·- - --~- ,-67;· T- -- -t--~= -
4.4 3.6 - 3.4 - - 6.1 - --· 

57.7 59.6 J 69.8 -· - --58.2 - 76.2 
0.64J 051J 0.5J -· o.7 J 0.7 J -· ~:z~~: -- ~~~~ == ~:~=-= 1

~~: -. l ~~--=~-- = ~~ - _:: _ 
Calcium MG/KG 196000 100% 125300 • 3 86 861 
Chromium · MG/KG-- 18600 100% 30" 37 ___ 86 ____ as _____ _ 
Cobalt MG/KG 19.9 100% 30 0 86 . 86 

-1i~~J 
___ t~ .. =-~1: ~ O.o4u - o.05 u o.o5u - o.51u -- ·- o.osu-··-

2soo - 31,0 - 6930 - ·482 0 --

_____ .Tt:i ---· - -- ·-··-•,fi' - - -- -- - --- -=,·, . J -- c-. --1'Jt ·--
~.£!!__ _ MG/KG 7330 100% 33 • f-- -30 - ~ ______ ~~ __ 
~Y.anide MG/KG 0.87 2% ·- 0.35 ____ 2 __ _3 _______ ~~ __ 
~ ___ ___ MG/KG 64600 100% 37410 • 2 ~ --~ __ _ 
Lead MG/KG 11200 92% 24.4 • 36 79 86 
Magii°eSfuol ___ -=---=-=-· MG/KG 35300 100% 21700 • 1 _ ---~ ~-_ ~~ =--_ 
Manganese MG/KG 1540 100% 1100 • __1 86 ___ 86 ___ _ 
Mercury __ MG/KG 1.2 52% 0.1 16 __ - ~ _ _ ~ ·----
Nickel MG/KG 228 100% 50 • 1 86 86 
Poiassium --- MG/KG 2340 100% 2623 • 0 _ 86 ----- 86 -•-=l-~-
Seleni\lm MG/KG 3.4 23% 2 1 20 86 

sT!;e7--===---· MG/KG 
12

\~ --~ - ,oe:: ! -~ ---~~=-~--=-i-
5.4 22% 0.855 • 16 19 86 

1250 100% . 150 1 86 8 6 
2020 100% 115· 29 86 ·-as•---
14.7 27% ___ __ Q_ _-=_ _3 - -~~~,- . 5~~!u 

a I ~ o-:-04 0.12 1, o.05 

12.2 7.3 J 12.8 7.5 J 
17.5 J 183 J - -- - -- -· ~ '47i J---- ~ -' J---
oT1 UJ -- o)J ·uJ-· - -- - 0.62 lJ 0.84 UJ - -

214 00 :r - 1eooo· y-· -- - 31000 - - 20100 :;--
- ,s.4 J - - ,5A J -- .. 19 R - - 22.4 y- -
4760 -- J ·•-- --3oao --·-- --- • --5950 - - ·-m o--
- 38 1 J J .. 446 J ·-- ---- ·-· -- -· - - 339 -- -·--• 1 3Jj--

} ji: ) -= J]l<~-:~-~;]t-tji, -
6 U 

- -

861 
- 0.2 J 
- o:ii u 

- 1----_57.8 I.=-
o 25 u 

--- ~filL 
- 001 

• Soll criteria far these 1norganics are site background values. 
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I · , _ 
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Methyl eth~one _ UG/KG _ 0 86 
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Methy'9ne chlonde _ UG/KG - ~ +-- '-'-'-+ J_ __ 8_§ 
Styrene __ ~ _ - ~ ~ 
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T~trlen-,.--- - UG/KG ·- _ 0 86 
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1 

-

SEM1VOLA TILES 
1,2,4-Trichlorobenzene UGIKG . -- 86 
1,2-0ldi1orobenzene uGIKG - - O • 86 

t!:~:=~~::::~ - -· ~~~ - ~ c.+-- = C/ ·- -- ~ · I• -
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- --------- --- - - N 
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SEAD-4 
S54-43 
SOIL
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- 0 

0.2 
12JV1998 

-1s1 - --_ 
~I PhaS.!._ ~ Step 1 

N--

SEA0-4 
SS-1-4s 
Soll 

- 43041 
- ii 
0~ 

12/3/1998 

SA 
~I Phase ~_§tep 1 

N 

l~l!i\ol._=·-~-~= = ,~ -=...J! ~=~ = 1.0.9. ~-.d ~- = .l! -~ _ .?_OJ! _u 200 '!. 22g ',! 
Acen2i-nhthene UG/KG 78 9% 50000 0 8 86 85 U 82 U 89 U 

IAcena~~ =-=--·= UG/KG 32 9% 41000 -~~..Q - _ ~ __ ~6 --~ QI - ~ :[J a~ Y.:!. 
~ ____ ·- UGIK§_ __ ~ --~ 50000 __ 0 J~ ~ _ ~5. ~ _ _ _ ~ .!J ~~ ~ 
~~• Janthrac!_n~ UG/KG ---~ ___ 83% --~ __ §. _ ?1 ~ _ _ BJ. ~ 82 !:! 6.~ ~ 
Benzo{a)ey~ ----· UG/KG 450 80% 61 _ _l! _ -~ ~ _ _ ~ ~ _ 82 ~ ~ ~ 
Benzo(b)fluoranthene _ _ __ UGIKG _ 890 ~ _ _.!)J!Q _ 2 !! 86 8~ ~ ~2 ~ 8? U 
Benz.o(9.t!!}eerylene __ . _ UG/KG 31 0 55% 50000 _ _9 _ • £ 86 85 ~ ~ ~ 8~ ~ 
Benzo(k)fluoranthene __ UG/KG 510 50% __ 1_1QQ. _ __ _p - ~ --~6 8~ U ~2 U 8~ ~ 
~~)'~ ~~- __ _.Q_ ___ 0_% _ _ __ _ _ __Q_ ..Q 86 85 U ~2 U 8?. U 

1

Bis(2-Ch\oroethyl)ether UG/KG ___ .Q __ 0% __ .__ __ ..Q. ~ _86 ~~ U ~~ ~ 8~ l! 
81S(2-Chloro1Soe!Ee~~ ~ G __ __Q .__~ _ _ _ _ _Q_ i.... _.Q 79 !5 U 8~ U 89 ~ 
81s(2-Eth~~.e_t,~~ ~G/KG __1_!0.QQ_.___~ __ 50000 __ _q_ 51 86 1~ J !4 ~ 17 ~ 
~ lbenzylehlhalate UGIKG 12000 12% . 50000 Q._ 1_E _!l~ 85 U ~ ~ 8~ .b!_ 
Carbazole UG/KG 120 22% 0 19 86 85 U 82 U 89 U 92.~= -_-: --UGiKG- - -m, ----- 86% -_ 4.QQ. - 4 ~ - [6 ~~ u ~2 u 1O l 
Di-n-butvlohthalate UG/KG __ ~ - ~ _ _!!~ ____ Q._ __ ~ _ ___!6 5.~ J 5.~ .::!._ _!~ ~ 
Q!.:..!!~~la!!' _____ ~_Q-1-~ _____ 8% __ 50000 _ ~ ! 86 85U 82U 89U 
~!_.~nthra.£!.!!!. ____ UG/KG 130 22% .-..!! 12 .!_9 86 ~5 U 82 U 89 U 
Dibenzofuran ____ UGIKG 58 ~ 6200 . __ o .. ~ 86 ~5 U 82 ~- 89 u 
OlethY!_~~!!______ UG/KG 22 16% 7100 _ --~ _ __14 86 85 U 8~ I!_ 89 U 
l~ vlphlhalale -- --- _ .!::!Q~'i_G__ _ 0 0% 2000 1-- ·- ___Q _ _ Q 86 85 U ~2 ~ a~ U 
:F~orc1nthene ________ _!,L~ .--1.!QQ __ 93% 50000 ___ .Q_ _ ~ _ 86 2~ J 1~ J 16 J 

1Flu0rene UG/KG 74 6% 50000 0 5 66 85 U 82 U 89 u 

IHexachlor~e°iuefl'e-·-- UG/KG 0 0% 410 --a - - - 0 86 85 U 82 lJ 89 U 
Hexichlorobutadieri"e -- UG/KG --· - 0 --0% - -- -o . - o 86 8s u 82 u 69 LI 
Hexachlorocyclopentadiene - UG/K~ -·--o---0% - - '---=-·§ __ 0 ___ 66 ~ U 82. Q" - ~9 U 
Hexachloroethane UG/KG 0 0% 0 0 86 85 U 82 U 89 D 
!~ ,2,3-cd)pyrene _ UGIKG _ 320 53% 3200 -=== ~ . -=-""]~ ~~6 - = _ es 'y - - . ·- aI U _ !9 °y 
lsophorone UGIKG 0 0% 4400 0 0 86 85 U 82 U 89 U 
,[°"Nitro~Tu!i!.~lami~ -- - UGIKG - l--- ~ ___ 1_% ____ •. ----=Q ---, _ ..:.'JJ6 - - - __ ~ U- ~- ~~_Q"" -~ ~~ LJ_ 
t!-Nitrosodipropylamine _ UGIKG 0 0% __ Q _ _Q __ 66 _ __ - ~~ l! -· !2 ~ ~9 u 
t!aphthalene __ UGIKG 74 13% 13000~ __ Q __ __J! 86 __ -· - ~~. ~ 82 U !9 U 
Nllrobenzene ---· UG/KG 0 0% ___ 2.QQ ___ Q ·-- ___ o ~~ 85 u_ _ ~~ -~ ~~~ 
~~!.£hlorophenol ______ !:!§_~ __ .Q __ ~~ __ 1000 ___ Q _ _ -·. 9 66 200 U .• 2Q? l! 2~0 U 
Phenanthrene ____ _ ~G/KG 640 __ !7_'.'!! ~~ ___ E>_ __ ._.I.5 66 1~ J_ 9~ ~ . JO~-
Phenol UGIKG 17 2% 30 0 2 86 85 U 82 U 89 U 
P).'. rene UG/KG 990 - ~ - 50000 0 76 - ·-55 -~ - 12 J -,1 J 12 i 

I
EXPLOS1vEs ___ - -- - - - - - -- - - · --- ·- -··- - - - · -

r;=~~::n~.--~~r- --,~ ----~~I== ~ --=-1 ~ -~ =-- -~ --• _. - ·- ~=~~ ~-~ _ =-· ~i }.~~~~- -• ~1~ ~ __ 
~.4 6-Tnnrtrotoluene UGIKG ~ i.--~ 0 1 __ 86 _1~~ ~ _ __ 1~ ~ ---- _ 1 ~~ ~ 
2,4-Dinitrololuene UGIKG 330 2% ~ - _ _ o 2 _ _ __ 86 --·--- ________ 120 U __ _ ___ 120 U __ _ 1?Q u 
2,6-0initrotoluene UGl'KG 0 0% 1000 0 0 86 120 U 120 U 120 U 
2-Nitrololuene UG/KG 0 0% 0 0 79 · 120 U · 120 U 120 U 
2-amino-4,6-Dinitrololuene _ ~~~'-9i' 1% 0 ! .. =~] 6 •· -=·- ______ ·.-= l~~ !!-:~ =: 1~ ~ ~-- __ _:-,jo Q ~ 
3-Nilrototuene UG/KG 0 0% 0 0 79 120 U 120 U 120 U 
4-Nitrotoluene UGJKG 390 1% 0 1 ·---79 • --120 U - -- 120 U 120 U 
4-amlno-2,6-Dinitrotoluene UG/KG 0 0% 0 0 86 120 U 120 U 120 u 
HMX UG/KG 0 0% 0 0 86 -- -- 120 U --- - 120 U - ·- - 120 U 

Nitrobenzene UGIKG o 0% 200 o '-__ o _ __ 79,_ __ ,____ _gQ_ ~----~--- ~IL_ __ .. _ ~o u 
ROX UG/KG 0 0% 0 0 86 120 U 120 U 120 U 

.!!!!:>'.!.___ uGJKG o 0% o~ __ o ___ !~ -=-==--- ➔-_!2ou_·- ~--=-~:[_--=--- 12oU -
PESTICIDES/PCBs . -- --~r~ ~L __ ]L·- ~~~ -_}f~r-T2~~1~_]!~--

-~'i--- -,ot---,,8I - - 86 ·- --- -·- - 2·1 u- ,~--- 2°,lf_:_:-_ [- n~-
01, o o __ 86 _________ _ <3U ___ I __ 421u ·-1 - _,slu __ 
0% o o 86 as u r 83 u 90 u 

23%1 -31% 2100 
34% 

1% -2.4 6% 
4.9 9% 

0 0% 
0 
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I~~~~: -- ~~~ ~ --- : --- ·--- ~ --~i 1- ~--86 
Aroc1or-12◄ e - - UGIKG 0 0% 0 0 I 
Aroclor-1254 - UG/KG 310 26% --;ooOQ - ~ --~=m: - ::, -
Aroclor-1260· UG/KG 110 - 3% - 10000 - - a+--- 3 · 
Beta-BHC UG/KG 7.6 --,2% - 200 - o •· - 10 ~•-- -
Oelta-BHc ·- UG/KG o 0% 300 - 0,-- - -o 
Oieldrln - - -- -uaii<G- - 7 4 6% 44 - 0 - - 5 
~ dosulfal\l -- - -=- ~~G- _ 17 5% - ~ _.::~ o,..-_ -◄ 
~ndo,u~II _ _ _ __ UGIKG _ _.U _ ~ - ~ _ _Q_ _ _! 
Endosulfa~~~~ -- - ~~~ ___!! r-- ~ r-- !QQQ __ ~ __ 1 
Endrin UG/KG 27 3% 100 0 3 
§E~~ UG/KG ~ __ 12% _--=---~ ...Q_ - 10 
Endrin ketone UG/KG 4.2 3% 0 3 

1
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02 
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~ -1 
45 U 44 U 
45U 44u 
45 u «u 45u - «u 
45 U 44 U 
uu- 23U 
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4.5 u 44 u 
22U - - 2iU 
4su- 4.4 u 
45U ◄.4U 
◄ 5 u 4.4u 
TIU -- ·- 4.4 u 
45 U - 44 u 
22 u 22 u 
2.2 u -· 22 u 
22 U - 22 u 
22 U 2 2 U 
22 u 2 2 u 

~ qU 21Q f 

I 

~ 

'Furriuwm ·-- -·- · - M-G/K~ 18800 100% 1952IP,-- 0 - ~ - 86 - ,2200 J - ,0900· J 12900 J - 12500 J 
Antimony_ -==· - ~GiK<3 - 148 40% 6 ' ___ 15 _ _14 _~_ =-86 ---_ :=o 1s ~ - ~ .~UJ - Q.-r?R~- -- _179R 
Arsenic MG/KG 146 100% 89' 4 86 86 4 t 4 6 .1 6 8 
Ba~ m- - MGit<G - 2 78 100% 300 o --,-6 86 70 3 57 7-◄~3 J 77.J J 
~~um _ = _ M~K(f -....=.=-,i ~ _!i[: _:__1 86 86 ·- 054J 0 47 J o1 7J __ 0 4_1_ J 
Cadnw.lm MG/KG 23 13% 246 ' 0 11 86 004 U 004 U 005 U 005 U 
Calcium -- -- MGiKG- - 196000 ~ 125300" - --3 - a s ·a s. - 4680 - 5570 3010 J 1970 J 
Ch~ m - - MG/KG- --18600 --100%t--J()" - -37- S e 86 -· 23 3 - 21 - -1-8.4 2 ee 
Coban - - -- MG/KG 199 100% 30 0 --86 - 86 - - - 11 -- f 7 J - 92 J - - 11 .9 J 
~ , ---~-- Maii<G 1330 100% 33 • ~ 0 - - 86 --=---~ -=-=--- ---- ~ 51 J_ -·-· 2ifJI -- -,!. - ~ -

l~~nlde -· - -· ~~~ 64o: 10: 374~-~~ ~ a~ - - -¼: -- 2~~ jJ ·--20°~ jJ 2~6 j -- - 22°1~ j 
~ -----M-G/KG 11200 92% 244 " 36 79 -·-as - - ,7.1 J ·- ,81 J · - 152 J 1 e- 4 J ~~uium-:- ____ MG/KG 35300 100% 21700 " 1 ~ -- - 86 3200 - --3~ 0 -·- -- ![{O L_ _,,_ .. )31§"J 
~_!~ --- -~~ 1540 100% 1100· 3 86 86 ~ 42 J _ ?!? J -- 592 J _ ... 1130 J 
Mercury ---~ ~ - 1.2 52% 0.1 16 45_ - ~6 _____ _2~ u ___ 0!7.:! __ __Q_ Q.? \:! ___ 0!Z_ J 
Nickel MG/KG 228 100% 50 • 1 86 86 20 4 J 22 7 J 18 1 J 19 6 J 
Potassium- -- MG/KG 2340 100% 2623 " 0 ·- 8 s -----86 -- -- - -- ·- -mo --·.. 1030T 1650 - 1260 J 
Selenium-- ---- MG/KG 34 23% 2 1 20 - ~ ·--- -- 1.1 - 0.75UJ - - 067 J -o83S 
~ - - MG/KG 1 7 6% 08 " 1 5 -- 86 ----·-· ~ LJ- - - 021 iJ - - 624 U- - - ()25 U 
~ ----i~ +-- 1210 34% 1a8 · ___ ~~9 _ as -====..:. - 56u- -=:=.E.3~-=- - 6f 5u --··--- _66.I.~ 
Thallium MG/KG 5.4 22% 0.855 • 16 19 86 U J 0.84 J 0 87 U 0.92 U 
Venad1um MG/KG 1250 100% 150 1 86 - 86 - -- - - ·- 23 - 192 -··--· 23 6 J - 23--:S J 
~n~ - __ MG/KG ~~ __ !!§...: _--29 - ~ ~--~_J6 ~----=._-· - 6 8.9 -- _-:SJ ~~d -----= ii~ J 
Chrom•Ufl], H~xava1!!1!__ _ ~ L __!,! 7 _ ____ll~ ____ __ 0 _ 4 _ _!5 _ 2_!! 6 U __ _ _ _ 
Nitrate/Nitrite MG/KG 66 0 04 0 04 O 03 J 0 03 J 

• So4 cnteria lor these ,norganics are s rte background values. 
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Endosulfan sulfate UG/KG 3 8 1% 1000 0 1 

-es 1.8 u -· 
0s ·1.8U 

,§.."~ ---· ooiKG"-f--~ --;~ --~ -. ___ _Q_ =-=3 
Endrin aldeh de UGJKG 20 . ~~~ ___ __ _ __ 0 _ 10 
Endrln ketone UG/KG 4.2 3% O 3 

IGamma-BHC/lindS:ne UG/KG 1- - -2 -_ -~ - ·-so . _:--o. -:- "3 
Gamma-Chlordane ___ UG/KG 7 .◄ --~ I--~ ----~_ _!

1
_ 

I~~~- __ ~~~ _ __ ~ :~ __ ;: _ 1~~ _ --i------¾ 
~e~~- __ --- ~_Q__ ____ __Q_ __ ~ o O 
Toxaohene UG/KG O 0% 0 0 
HERBICIDES -- -- - ----

- ·es 1.8 u 
86 7.8 u 
86 7.8 LI 
86 °4 u 
86 . - 4 u 
86 - 4 u-

--as ·-- · - 2.2 J 
8s ---

- ~-- 40 lu 
4gO :Q_ 

2&?.:! __ ·_· --·- UG/KG _ 0 0% 1900 __ (! ____ 0 

~:! :~ TP/SiWex ___ ~~~ ___ ~ ___ ~: r-~: _ --~ t-· ~ I -
2,4-0 8 -- UG/KG O 0% 0 • -• ·-o ,- - -

g~n~ _----.·---- ~~g -7 -----:=~-- -- --~--- ~ 
'OiciiioroprOp UG/KG O 0% 0 -- _Q ~ --

____ , 
Dinoseb UG/KG O 0% O O 
MCPA UG/KG O 0% 0 --- Q -- -
MCPP UG/KG O 0% 0 --Q ·- - -
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SA- -
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N 
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46 u 
46 u 
46 U 
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23U 
4.6 lJ 
23 u 
4.6 U 
4.GU 
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4.SU 
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TI U - n u 
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23 U 
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SEA0-4 
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TI u 
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_ ~30 iJ _ 

6.7 U 
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·s7lT 
67 U 

160 iT -
. 6"1 lJ -~ =~g ---

34 U -s 1oou--
:=-. 6700 ,!___ ---= 'METALS --------+.=~ - .-: l--- """°'"'-:cc,1-c- - - - --

'Aluminum -- MG/KG +-----;iaoo 100% 195~ ---o - ~ -- ---86 - 3510S "8180 J - 198oJ · 8400J ·1020o J - ,2aOOJ -- 1 04QO J .. ---· -- ,aeoo -- -

Antim~ ~- ___ MG/KG __ 1_4~ 40% s · 15 ~--34 ----86 ~-=-tf?~ I .=.--- - __!"""} J - ----- ~~~ ·-·-.=-~!~ --•--o~!! ~~ ~95J -_ii_9~ -=-- =-=.TI J ·== 
Ar~ ______ M_GIKG ___ 14.! _ ~ ___ J :_9-:-: _ _.i _ _ ~ 6 - ~ __ ___4_; 3 _ ~ _ __ E_:5 _ ~:.9 ~-8. __ 4.2 ___ --2_ ____ ? -·-·· 
~~ium__ _ _ __ iMGJKG __ 278 100% 300 ____Q ~ ~6 ___ 8..!_'.~ J ... 78.5 L 4~ 3 ~ 3Q.1 J 6..! J __ 99.4 J_ -· _ !2~ 

1aerylbum - MGIKG 1.8 100% 1.13. 1 - - ~ ~ -- ~ 1 ~~ - 0.'!.!_ ~ o.~2 ~ _0:_43 ,!__ 0~! J - -0.5 :!.. -· - - 1 J 
Cadmium MG/KG 2.3 13% 2 46 • 0 11 86 0 99 0.26 J 0.04 U 0.03 U 0.03 u 0.05 U O 54 u 
~ -·- ~~~ 1~~: ·= 12-~ =.• ~i --=-i ~ ~~-:: l~J . ,._~o] f 2~~ L_ ____ J~3~~ ~ }~ :J·- ~ 9~ r ·=- ~ ~J-=-

Cobalt MG/KG 19.9 100% 30 ---0 86 as . 6.8 J --+-- ~'+--- - 8 .1 -.,-- - ·- - --,0.4 .. -· - ·-·--·,-4:2 - -
~Der MG/KG 7330 100% 33 • 30 --- ~ - --.- 6 - :,-43 ___ ·--~ _±.Ql -_-_ ~ -=·-~ 7 ~ -~- -~----· -==- - =-- __ _ 
Cyanide MG/KG 0.67 2% 0.35 2 2 86 0.65 U . 0.66 U 0.6 U U 
Iron MG/KG 64600 100% 37~ - - 2 86 86 14100 J -- 18400 J-- 17400 J -- ·- 23 faO J - J - --- --

lead • MG/KG 11200 92% 24.4 • 36 79 8~~ !!_ ___ - '1.6 J ll .t .!_ c~-=- ·- = 
;~ agnesium ___ MG/KG 35300 100% 21700 • 1 86 86 ~~ :!._ __ _ 12300 J_ _ __ 5]~Q. ~ _____ -~~ J ____ ~Q. ~ ____ ·--+- ~ ~I- __ 
iMan9.!!!!!!_ MG/KG 1540 100% 11 00 • 3 ~ _ ·-- ~ __ ~ ~-- _ __ . _ ]~~ J _ _17~ J_ _ __ _J~.! L . ____ ~ ~------ _____ 12~ ____ _ 
Mercury MG/KG 1.2 52% 0.1 16 45 '---!~ o.oeu _____ _ __ ____ o.01u ______ 0.09 ~ 0.05 ~ ---- --~~.!:! ___ -- --+--0.~ L __ _ 
Nickel ___ MG/KG 228 100% so· 1 ____ ~ __ _86 ____ __!!1!!_ ____ , ___ 21.7 :!.._ ____ 1~.5 ,!___. _ ·- 20.4 :!.._ ____ 33.3 J _____ _i4.6J___ 37.2 
Polassium MGJKG 2340 100% 2623 • 0 88 86 429 J 694 J 814 J 972 1160 1400 2080 
Selenium MG/KG 3.4 23% 2 1 20 ·--as - 0.38 y-·--- -- 0.53 J " - - 0.38 u -- --- - oA J -- - - - 02 9 u 0~32 u •-----• 0.66 J - 0~55 :,· 

~ e_r __ ._____ MG/KG 1.7 6% o.a· ~ --·--2. . ----~ - - ~O.J!I~ -·-- ~-±!~ _______ 0.19 ~ -- ___ 0.19U ______ 0:!~~ __ ~~.!:!--~- -~~ 1.1U 
Sodium MG/KG 1270 34% 188 • 2 29 86 132 J 75.2 J 93.3 J 50.3 U 68.1 J 98.8 J 67.1 U 54.9 J 

l~m==~ ~~~ 12
55~ ,~~: 0

·
0~!~ 1

~ !! -----* ~-=-~~F -=-- - · -~i! ¥----· ~~! ~.=.-~-- - ~~t ~---~-:=-~:~-=- --- Q¥o ~-=-- · ~:J¥---·- ~ ~J u 
~~iomi~. He,c~ _!len; · ~~g 2104~~ ,~j: ~ -= ~~ - _ __j ~--=-rs ="?"~~·:!_ _:-_ ·::.:r .... L -----~~ -?~·-~•'i'. I - 74.4 ~ - :··..=..-sn ~ - --~~~'.::JH L:--· :.. - 67.~L ·-=----~,:.. .=-__ 
Nilrate/Nil rrte MG/KG 66 0.00 IJ ·o:-om- 0:-09] , 0.11 1, -,-- ·o:-o.,,-- O.o7 IJ - - o-:0,IT 

• Soil criteria tor these lnorganics are site background values. 
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2,4-Dmitrotoluene 0 
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DETCTION TAGM TAGM DETECTS ANALYSES 
-- - - --- - N 

I~~ -----=•~~ ~ ~ -~ - s~~ ---· - ~~---- ~ - :: - ~~~ ~ 

l~ hthylene _ UG/KG 32 9% 41000 ___ o ___ 8 86 -- 100 UJ 
IAnthr.!£!!!!._ ____ UG/KG 110 ·---~ soooo f- _ Q .. _ !§ 8§ 1.QQ. ~ 
i~nzo(a)anlhrace!!!_._ _ UG/KG 560 83% 224 __ _.§. _ _ _]~ ~~ 1~ J 

l~~~~:~~lhen!_ · ~~~ :~ :6: _ ~ _ · 1 ~ --=- :: Ws ·-~ ~ 
~ghi)perytene _____ UG/KG 310 55% _ 50000 _ . ___ Q. _ _£ ~ __ - ~.9 !-' 
Benzo(k)nuoranthene __ __ UG/KG __ _lli --~ _ ...!.!QQ. . _ . ..Q 43 ~ ~ ~ 

8is(2-Chloroethoxy)methane _ UG/KG O 0% ·---- - _ ~ Q ~ 1.Qfl U 
8is(2-Chloroethyl)ether _ _ UGIKG O 0% _ _ ._.Q. __Q ~ !Q~ ~ 
~is(2.Chloroisoprol?_~ UGIKG .. ___ .Q. __ ~ .._ _. ______ . Q. __ 9 79 1-QO ~ 
8is(2-Elhylhex).'.l)phthalate __ UGIK_.§.__ 13000 59% 50000 Q 5! ~ 5_i ~ 
~~~ylphthalate UG/KG 12000 12% 50000 _ _ Q _____ .!Q ~ • _ ~OQ U 
Carbazole _ ~G/KG _ 120 22% .-2 ~ __ ~§_ _ 1.QQ y 
9!f~ __ __ UGIKG . 570 86% 400 _i __ ~ _ ~ ~ J 
m-n~~lphthalate UGIKG 220 44% 8100 _ _Q _ - ~ _ ~ _ _ 7 5 .:L. 
Q!:n-ocl~P.:hthalat~ _ ~~ ~ ~ '- J!0000 0 ] ~ 100 U 
Dibenz(a,h)anthracene __ UG/KG 130 __ 22% __ 14 ___ 12 19 86 100 U 
Oibenzofura n UG/KG 58 16% 6200 0 14 86 100 U 
Olethy!ehlhalate - ·-::- ~ u~~ '--~ --~ 7100 -_~j) _ _14 ~ -- 22 J -
Dimethylphthalate UG/KG O 9~~ _ 0 0 _ ---~6 ______ 1,!)9 U 
Fluoranthene UG/KG 1100 9S% 50000 O 80 86 17 J 
Fiu'oriine-- -·~I~ __ ..J.i 6% 50000 -~_:} ::-___ ·5 86 100 U 
~~hlorob!_rg_~ -- _ U_§!KG _ ___ _p -- 0% 410 _ o _ 9 86 100 U 
Hexachlorobutadien!_ _ _ UG/KG _ _I!~. _!>:!! __ ____Q _ Q. ____ 8!\ __ ...!Q.O !,.I _ 
Hexachloroc)_'.cJonentadiene UG/KG 0 0% _ 0 __ 0 __ 86 _ 100 U 
Hexachloroethane UG/KG O 0% O o 86 100 u 
lndeno(1,2,3-cd)P1.!!!!!_ UG/KG 320 53% 3200 _ 0 _ 46 ____ 86 __ 100 U 
!!_ophorone UG/KG 0 0% 4400 ___ Q_ _ _ __ Q ___ -~ _ _!.Q_0 ~ 
N-Nilrosodiphenylamine UGIKG 19 1% __ o J _ ~ _86 _ !~ U 
N•Nitrosodipropy~ UG/KG O 0% ____ Q __ Q 86 __ !QQ.~ 
Naphthalene __ UG/KG 74 13% 13000 ___ o 1! _ _ 86 100 !.J 
Nrtrobenzene ___ __ _ __ UGf!<..§. 0 0% 200 __ o _ o _ 86 1QQ. u 
_Pentachloroehenol UGIKG O ---~ _ _.!.QQQ __ o _ Q_ ~ 240 ~ 

I~~~~--.--- ~:~ -- ~~ -- 8~: _ 5~ --~ ... 7~ - ~ -1~~ 
~ -- -----~/KG 990 88% 50000 __ .Q. _ ~ ~ _ El-!_ 
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190 UJ 
80UJ 

- 13 J 
~a.s J 
TaJ 
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99 J 
s4 J 
80 R 
sOUJ 

80UJ 
sO UJ 
67 J 
Bo UJ 

- 6.5 J 
56 J 
1:I J-· -

. --80U_J _ 
-·---·-·· ·u · J 

·----·s :r
sow -ea uJ 

- - 53J 
aO UJ 
so uJ 
so uT 
aO uJ 

- 60 W 
- 39 J 
- 95 UJ 
- so uJ aow ·- 

a~4 J -
aO w --

19QUJ-
34 J 
so UJ -=]Q:d,= 

~~=::ne~-= ~ -~ ~=J_;= -= _--if -.~-~~=~-~; -:--=J;;~--~- - i~ii_ ~;l~--=------- ~~~ - - --~J;~g~ - -~~ ~~:·:·~=~:~~--- ~~ ~ 
2,4,6-Trinilrotoluene UG/KG 72 1% __ o ______ 1 __ ~ _ _!_2.Q ~ _____ 120 ~ _ _g_o ~ ___ _ 119. U __ _EQ U _ - ~ ~ _ _ ___ 120 ~ --- .1-~ Y.... _ 
2,4-0initrotoluene UG/KG 330 2% O ·- ~ -___ _!~ _ _ 12.Q. U !lQ_ ~ -- _ _ 1~ ~ --. 1._?Q. _t!. ___ 120 U _____ !?.£) U 280 ---~ ~-- __ 
2,6-0lnitrotoluene ____ UG/KG O 0% 1000 O __ _Q. -· ·---~ __ ___E9 'L ___ _ 1?? ~ _ __ 1 ~~ U __ .. __ 1~ 1J _ --~ U _____ _ __ gQ_ u ___ --~~JL 120 U 
2-Nrtrotoluene UG/KG 0 0% 0 0 79 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 
2-amino-4.6-0initrololuene UG/KG 90 1% o ·- --, --_- _:_ ~ _ 120 y -==_ ~:=-1~0 ·u·.= - ~O 'Q= . .- 1~ Q.- _ __ !.~~ u _ ~ -_ ~~ u=.--= _ =-_!~ )~ _____ --1?..Q. ~ -- __ 
3-Nitrotoluene ___ UGIKG _ 0 0% 0 _ g . __ 7~ ---J~- ~ -------.!.20'l_ J.~~ ll_ ___ . 1~0~ __ _gqu ____ __!2_0~-- _!~Q_ ~ ---1~Q~----
4-Nitrotoluene UGIKG 390 1% 0 1 79 120 U 120 U 120 U 120 U_ 120 U 120 U 1~Q U 120 U 
4-amino-2,6-0 initrotoluene UGIKG O 0% ___ o.:_:-_-__-Q. _=-~ =- ~v·-=-~go~-- _ f20 _Q - --· ·120 ~ _ _!_2.Q~ __ -,2Qp_-:_:__~ - -~ Q. :g~-- - - ,2QU 
HMX UG/KG 0 0% 0 0 86 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 
Nitrober\Ze"rie UGIKG 0 0% :foo __ 0 ___ Q 79 12Q u - - - - ,2()LJ ____ - - 120U --- · 1folJ - - - -·120U -- ·12()i_r·--• 120U 12o u ·-

ROX UG/KG O 0% 0 0 ---86 120 U 120 U - . 120 U - - - 120 U -· - - 120 u . - -- - 120 U- - - 120 U 120 U 

I!!!):1 UGIKG O 0% O O 86 ·120 U _ 120 U 120 U _ 120 u· . 120 U 120 U 120 U 120 U 
PESfiCIOES/PCBs ---+-- 4 - - - •.--!l---,-I-- --- ·--- ---· - ----·--- -·--··- ---- - - ---- --,;~ _ ~~~ ~: ;~: ;: ~:·-=: ___ __;; --~~ ---- ~l~ ~- -~~~ ---- - _:~_ - --- ~ u -_ --- ~~-- -----~ ~----· __ ;:f~ -
4,4'-00T ______ UG/KG 760 34% 2100 O ---~ ---86 ~ ~----- - ~ -4U •·-- ~ ---- _ _ 15J_ - ~ -4J ~.:!_ ___ _____ ~g. __ ·~ -
Aldrin UGIKG 2.2 1% 41 0 1 86 2.2 U 2.2 U 2.3 U 2.5 U 2.2 U 2 U 1.8 U 2 U 

l~BHC _ __ --~~ UGIKG 2.4 6% 110 0 . 2_ =----~ 2.2 °iL. ~ __ °ti.!!... -~-~-·-~ U-=-- -=- ~ u- - ~ --=~? ~-- -- ·- _£ u 1.6 ~ - _ _ ....ll_:L_ __ _ 
Alpha-Chlordane UGI!(~ 4.9 9% 0 __ _ 8 - --~~ - ~ ~ -- 2.2 ~ ___ _ _ l_~ ~ __ --~ ·~- ·-· - --~~ IL_ _ _ ___ -1_ ~ - -- 1.8 U --- ~ ~ 

UG/KG O 0% 0 0 86 44U 44U 46U SOU 44U 39U 35 U 39U 
UG/KG O 0% 0 o· ·--as aau - - asu--- 92U -- --99iT 891.J -·-··--- 79U 70U aou 

Aroclor-1016 
Aroclor-1221 
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U_!::!!T2_j~~~~ =-OF 
DETCTION 
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.NUMBER! NUMBER I NUMBER ISA -
NY~~ I AB_2v.g__ QF- 9F ~ RIP~se 1, Step 1 

TAGM TAGM DETECTS ANALYSES . 
--➔ -- --~ - ,;r-

I=~~~~ = ~~F= - ~ ~ r--= ~ --~ 
Ato~ r-1248 _ _-_r.UcaG/K~ G:--r---0 ---,c,0,,.,_% --,="'1 -~ -=-of---_-_-=-ol-

z:tt~ -- ~:~ i~~ -- ~ ~= -g 21 -
Bela-BHC - UGIKG ,-~6 - 12% 200 0 10 
Delta-BHC - - UG/KG 0 ~ - 300 ~ - 0 
Dieldnn -·- UG/KG -- 74 6% - « - - 0 - 5 
En~~fan I yG/KG --=- _u_-= ~ = 900 ~~ _ .} 
Endosul~~ UGIKG ____ 2_ 2_ 3% 900 ·- _Q .-2. 
Endosulfan sulfate UGIK.G 3 8 1% 1000 O 1 
Eiidr!!:_ - U§ll(~-=--. 2 7 _ ~ t-- 100 - .} _- -J: 
End!!!):!.!.dehyde -~~ - ~ _ 12% .J!. lQ.I 
En_d_dn_ketone __ fcU'c,G/c,K~G:--r-- Q _ ~ t----=-- __ _Q, _ ---~ 
G.!...n'l:!!.!~HC/L1ndane __ ~ I- _J!. ~ - ~ _.J!. _. __ _Q 
Gamma-Chlordane __ UGIKG -~ 9% 540 _g __ _! 
!:::!!P.:tachlor . UG/KG 4 2 3% 100 0 3 

IHeptach~~lde UGIKq ~ _ ~ --- ~ --~ --- 4 
~y~ U~G --~ _ 0% ~ ~ 
~~;li;;ES UGIKG f- 0 0% 0 _ ~ 
2,4.~T-- -· UG/KG _ ~ Q - 0% - 1900 -· - Q _ - 0 
2,◄,s:-tP,s~ex- -- UGIKG r-- o--~ - 700 - 0 - 0 
~ -- -- u&KG ·- o -- 0%r--- 500 - - o - 0 
2.4-oe - - u~G,__ o - 0% O - - 0 
~n _ ~ ~ i -=-~..==-~~ =::_ 0 _ -· _Q 
Oicamba UGIKG O 0% 0 0 
'5ichlotop.!£P_ -:_ - UGIKG 0 0% - 0 =~~ 
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39 U 

2 U 
3.9U 
- 2 u-
39 u-
39U 
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3.9 u-
39 u 
2U 

2U -
- 2u-

2U -
20 U 

200 ij 

--+-·----+--
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I •· 

,Aluminum ~- -- ~ ~t----;-s8oo 100% -1952o• r---o ~~~ ~ 86 ..=-Th3oo J - 1 12001 _ - 12soo J _ 12300 r ___ !9~Q J _ 11400 J ~ ~3o ~ - _ = W70Q. L - _ 
t~;?;f - ~:i·-t-1Te --r~ -sF ~ -- !: - --~ __ _pJ~R_ - \~~~ __Q4S; f! -· \~~ - \

6
~~ \

5!~ __ O~!! - -2
4
~~-

BarMfl MGIKG 278 100% 300 --0 1-- ·- ss --86 - 80- 3 J 781 J - 59 4 J 82 J ~3 J 28- 4 J 31.J J 31.8 J 
Beryllium- -· MG/KG ___ 1 8 ~ --"17"3" ----, -- 86 ~ o:si"J - 051 J . 053J o62J - o _sJ 058J 049 :J o57J 
Cadmium -- MGIKG- --:i3 f-- 13% 2.46" - o- 11 - 86 -o.o◄ u OOsU -- OoSu OOOu - o21J oo9u - - 1 3 - - 01,u--
Calclum -----. - ·----~c[- _ 196_ 000_1-,--100_ %~;_--3 ~ - ~ _---- ~ =- ~ sci L - 2740 ~ _62~0 ~ _ 2700 j - 14600 J 217~ -=- ~1~=-- --=-- - 4_3_80_0 _ 
Chromium MG/KG 18600 100% 30 • 37 86 86 15.5 14 23.5 22 J 19 J 21.2 J 
Cobalt MG/KG 19.9 100% 30 0 86 - ~ --7~J -- 8~6J- --1-1 J ·- - ,is ----- -~ -
~~~---•· MGIKG 7330 100% ~ -30==~ __ ~ --1~ -- __ 1Q __ . --· - - -== _ 
9'anide ___ MG/KG .Q.!? _ 2% 0.35 2 2 _____ .!§: ___ O....!.!. u_ _ ___ o 79 u _ __ u __ 
Iron MG/KG 64600 100% 37410 • 2 86 86 18800 J 1 J 
~ -- MG/KG 11200 92% 24.4 •~ ·~ - ~ --,7.5 J -- -- -

~91!!!S1um _ :.. ---=-- ~~~ _ 35300t- 100% 21700" __ 1~ _ __:a~ _ =-~ :.:._ 3120 .L_ . -- _ 
!!!_anganese _ _ __ MG/KG 1540 100% 1100 • 3 _ 86 - ~ __ ~7.!_ J___ _ _ _ 
Mercury ·- __ MGIKG 1.2 52% 0.1 16 '1.§ 1- _..!! _ O_Qz. ~ _ _ __ -~ !!._ --· 
Nickel _ - __ MG/KG 228 100% 50 • 1 i---~I?._ _ _!6 _ ..!_~ ~ _ _ 15.8 ~- __ _ 4~ 1_ _ _ ·t- -,~ t-- _ 

1
Pot•~'!!._ ______ ~~G 2:MO 100% 2623" 0 1--_ _ ~ __ 8§ __ 11~ _ - ~_! !!______ ··-- 11~0 L -· _!fSO 
Selenium MG/KG 3.4 23% 2 1 20 86 0.71 J 0.48 U 0.58 U 0.62 U 
~ --=~G/KG 1.7 6% 08 " 1 5~-86 - 021 !L--==-2 2~ !L_ ----~-:-_§~~Q - -o17 u __ _ 
Sodium MG/KG 1270 34% 188 • 2 29 86 56.1 U 63 U 75.4 U 71.1 J 
Thatllum MG/KG 54 22% a.ass · 16 19 --- 86 --o.i7 u-- o87u - l u - -- OMu-~ 
Vanadium · MG/KG 1250 100% 150 1 86 --86 - ,fi J 21 J 20.2 J - - 2 3 J - 26.3 J -·· ·-

1Zi'lc =·=----_-·-~G 2020 _. 100% 115 • 29 __ ~ - ~ 8! =-4~ J~-- _ s~ I__- ·_= Bf! ~ -=--- ~TI_ .::!._ ___ - !7i ___ -
Chrop1um. !!!xaval,!nl __ MG/KG ,_. 14 7 27% - ~ - . ~ _ .!.?_ _ _ _ _ ·- _ _ 
Ndrate/Nrtrrte MG/KG 66 0.03 J 0.12 J 0.14 J O 09 J 0.01 R 

• Soil crrtena lor these ,norganics are slle background values. 
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FR Ea - ~ - - , NuMBE}J- NuMBER I NUMBER lsA -
~ T~J MAXIMUMI~- - Qf -~vsoec -A~_s - oi= -- o.f_-· RIPhase ~ Step 1 

DETCTION TAGM TAGM DETECTS ANALYSES 
-- ·--- - - N 

VO~!_!L~S ___ ·- __ _______ __ __ - f- -

1, 1, 1-Trichloroethane UGIKG O 0% 800 0 0 86 12 U 
IT,22-Tetrachloroethane UG/KG O -- -· 0% -~ -·- o - 0 86 12°UJ 
1:.1~-I~chloroethane YGJK.L __ _Q ___ ~ --- --~- o=- ·-o _ --~ - .!I~ 
,1, 1-0ichloroethane ___ UGIKG 2 2% ----~ ..Q. _1, ~ ~ -~ 
_!,1-Dichloroethene UG/KG O - ~ ~ - __ O __ _9. ~ - ~U 
1,2-Dichloroethane UGIKG O 0% 100 0 0 66 12 U 
1,2-Dichloroethene (toial) - ~ ____ 4 ~- 3% ~ =-= =--=-]: -__ -_: 1 __ --86 - 4 l 
1,2-0ichloropropane UGJKG 0 ___ 0% _______ 0 __ 0 _ 86 12 U 

Acetone UGIKG 140 . __ 31% ~ - 2 ..E_ _ ~ . 1~~ 
Benzene UGIKG 1 1% 60 0 1 86 12 U 
Bromodichloromethane __ ·- UGIKG O _ ~= ~ __ ,_ ~ ~ ~-:.. ·o - 86 g Q: 
e,omoto,m ___ UGIKCL_ ___J] __ -~ ------ __ Q_ __ ~ ~ 12YJ 

1
1
~::~~ ~~:~~~~tide- ~:g ~ -- ~: 2!~~ ~ - ~ --i - - ~ !} 0 
Chlorobenzene --~ - t-- --c-01-- -0% - --1-70-0 - - 0 ·o -as 12 UJ 
Chlorodibromomethan; --· UG/KG O 0% 0 - -· i5 - 86 12 U 
Chloroethane UG/KG O 0% 1900 - 0 -- ·o -· 86 12 U 

9i1orofor~ _ • =-=~ G/KG _=---=-=-~=-=- __Q~ _ 300 __ ~ ~ 86 1~ ~ 
Cis-1,3-0ichloropropene UG/KG 0 0% 0 0 86 12 U 
Eth~I benzene UGfKG O 0% 5500 _ - 0 0 86 12 UJ 
Me1hyl bromide __ . UGIKG O 0% _ _Q _ . _ 0 - ~ _ 1£ .td._ 
Methyl butyl ketone ____ UGIKG 9 1% _____ _.Q_ _ 1 86 g y 
Methyl chloride UG/KG O ·- - ~ ____ _ _ Q_ _ O 86 1~ U 
~__!!!!~~~~.!. _ UG/KG 0 0% -~ ____ Q_ _ 0 B~ 12 ~ 
Methyl isobutyl ketone _ UG/KG __ J!. __ .Q.% _ _!QQ.Q. ~ _ 0 8_§ 1~ y_ 

1~;~~~~nechloride _ 0:~ b---~~ ~ -- =~-- _ ~-------~ ~-~f~J 

Tetrachloroethene UGIKG 0 0% 1400 0 0 86 12 U 
Toluene UG/KG 14 29% 1500 o 25 86 · 3 J 
Total Xvlenes UG/KG 0 0% 1200 0 0 86 · 12 UJ -
Trans-1 ,3-0ichloropropene UGIKG O 0% ___ O =--- __ o _ ~~ ----12 U_-=-
Trichloroelhene UGIKG 3 3% 700 O 3 86 2 J 
Vinyl chlorlde ____ -_-- 'i:JGii«:;- __ 0 __ 0% _ 200 -··-o - _- 0 - . ~-86 -~ 1 2:i- _ 
SEMIVOLATILES · --·- - ---·- ~ ·-·--1,2,4-Trichlorobenze..!!!._ --~~~ _ _ Q. ___ 0% 3400 .Q. O __ J6 
1,2-0lchlorobenzehe ____ UGIKG O ___ ...f!.!_ -~~ 0 O 86 
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51 u
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· 51 U 
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2.6 i} 
5.1 lJ 
5 .1 u 
5 1 LI s , u 
S.1 u 
2 6 U 
2 6 U 
26 U 
2 6 U 
26 U 

~ u 

SEAD-4 
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soil 

-43070 ·· o 
02 

1216/1 998 
□u--

R1°Pha! e. ~ Sl!P 1 

49 u 
49 u 
49 u 
36 J 
49 u 
iS U 
i S U -
4.9 u 
2.5 u 
4-:-9 U 
4.9 u 
4 9 u-
4.9 U 
49 u 

- 2.5 lJ 
2.5 u 
2.5 u 
2.SU 
25 U 

!_50 U 

I -·· I ----t -

I--

~EAO-~ ,_ 
~ 4-73 
SOIL 

- 43069 
--- 0 

0.2 
12/6/1998 
SA -

RI Phase i Step 1 

N - r 
46 u 
48 u 
48U 
48 U 
48 U 
f S U 
TIU 
4.8 u 
2.5 U 
48 U 
4:SU 
4:S U 
4.8 u 
4.8 u 

· 2:s U 
2.5 U 
2.5 u 

- 2.5 iT 
25 u 
~ .9.. 

:_ I 

Aluminum MG/KG - 18800 100% 19520 · -- --0 -- 86 -·as -·9770J 9970- J 14100J- 5690 J 5060j 12SooJ -· moo J - --- - ,1S00J 
~ -~==-- MGJKG 140 40% -s~ · :=-_-l ~ - - -E ~-= · 86 . ~-§.~ ~- 52 ~ - -~?~. uJ 0.4~ R O.s~ ~ f91 F --§ ~ ~- - · =-~~ R 
~ -- __ ~~KG __ ___'! 4& . __ 100%~.~: . .. 4 ___ ~ 86 ___ 4.1_ 5 '-•- ·- ·.J..~-~.-l. 4:..!_ 2.6 4.9 ~ __ -----~9 _ 
Barium MG/KG 278 100% 300 0 86 86 64 6 J 52 .1 J 277 J 32.1 J 26.2 J 97 .9 J 74 4 J 75.9 J 
~ryilium-· -·•-·~- =-=- MG/KG --, -.0 - ~ - 1.£: _-_ 1 •··as _ _!s .~ o.'!!_ J 0.5!J .iJ i~~ J~ J _ o.~J -- ~o.si~ -- -· oj ~J 
Cadmium MG/KG 2.3 13% 2.46" 0 11 86 0.04 U 2.3 1.8 J 1.1 0.11 U 0.15 U 0.1 U 0 1 U 
CaiciUm ____ ------ MG/KG 196000 100% 12530~ - - ··3 - -a s - .. 86 -·4 03QQ J- - ss loO -·-,---1,. J 90100 5,0oo ·- 6620 - 3990· -- - 4050 
Chron'liwn __ _ ·---MGn<G- -15500 - 100% -·30 . ---31 --·ss -·e6 --1T s ·-· -· ·--.if.-5 J - .>uJ -·111J ·- a.9 J 19.sJ -· 11.-4:i - - , 1.8J 
Cob~ ----· MG/KG 19.9 100% 30 ---() - 86 ---8 6 - 10.6 -- -·-··10.-iJ - ·----ff◄ j 7.1 J 5.5 J 10.3 J - - ---8.6 -r - ·- 8.8 J --

1
1§.~ -~=:=-:=- -~:~ 7o~!~ 1

~: g;; ·-·-- _j ·--~ ~~ ·-=~i: =~ ~4 -~ =;~ ~ - -==~ ~ = -· .. --•. J ~ ·• - -=; ~ I=~~- - {~ 6 --~-= ~3~ ~~.=__-- - ' - ~~1: f --~ 
Iron MG/KG 64600 100% 37410 • 2 - ~ --- ~ 6 _ -1:'~d. _ 22200 .:L_ -· --'-·-~ :L _ -!_ 11600 J 19700 J 20300 J __ 

ILead MG/KG 11200 92% 24.4 • 36 79 86 20.7 J 111 102 JR 10.4 
l~nesium ___ MG/KG 35300 100% 2170C!..:_ _ - ~ ----~ =· - _86 --=-6~~ :I ·-=-- ...... ,:~~ f .. __ .~ Q. [ - ~--=-- 860Q ! _ _ 4920 J - -
Man~ --- MG/KG 1540 100% 1100" -- ~ -- ~ - _ 8_? __ 1!!.:!.... _ 1221 ~ .F~ _ ~ 8 - ~ _ 
Mercu!L_ ______ MG/KG 1.2 52% 0 1 __ 16·--·---~ --~ _ _..Q;~ ~ -- __ --9.:.Q§_~ ~ _ _ ~0~~ _ __0.Q§_ ~ _ __ 0 __ 
Nickel MG/KG 228 100% 50 ° 1 88 88 25.8 J 33.5 J 21 .7 16.3 
Potassium ·-- MG/KG 2340 100% 2623 • 0 - - · 86 -- 86 - , 070 - - --· - -;470 -- J - - 921 - - 99] J ----
Selenium MGIKG 3.4 23% 2 1 20 ·--86 -·--- 0:41 U - ·--, .-, i -- j - - 0~ U - - 0.76 U- - • • ..... -'= l-"---1--'"- ---
Sitver MG/KG 1.7 6% o.e· 1 ··--s --- ae --- o.211T ___ ---0.23 U - ~ w ---- 0.22j----- o~i 1 U ___ ___ - -- - , 

Sodium ___ MG/KG 1270 34% 188·1-.-~ =~ 29 -~-=--!!3 =-~ ~-=-= ·- 9l.9J~ _ £ - J~ r:_ ~~-- ~~~ ~:-· 
Thallium MG/KG 5.4 22% 0.855 • 16 19 86 0 74 U l.J J 0.49 UJ 0.56 U O 76 U 
Van&dium···- MG/KG 1250 100% 150 1 -as - - -es --17 J - 25.4. J ~~-·-~·ilSi J 13-:-§' J - -- - 9 :; - 29.6 J - -----
Zin-, --· - ---- MG/KG 2020 100% 115· 29 - -as - - as --58~1 J '- ·-~::,-:,ii) -- ffl J ..... __ '\ )ii· - -45.7 - - 'gf4 85.5 90.8 -
~ romium,HeX,aYal~ri!_..= _ _: MG/KG 14.7 27% -=-=--o· __ -"J ~~ -15 -~~ ~ __ ---··--- ~ ~~·--:-_: ............ _ - -- ---- - ___ -·---
Nitrate/Nttnle MG/KG 66 0.01 R 0.92 J 6.72 J 0.24 J 1 52 J 

• Soil criteria for these inorganics are site background values. 
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ANALYTE 

VOLATILES 

t-

FREQ 
uN1r~ ~~M~~i - 9F

QETCTION 

I 

ISEA0-4 
SS4-74 
SOIL 
- 4307{ 

1i 
02 

12/4/1998 

NUMBER! NUMBER ! NUMBER ISA --
!:!_YSOEf ,_~§_ - Of- OF ~P!i"~se 1 Step 1 
!_A~ - TAGM D~TECT~ ANALYSES N - l 

1, 1, 1-Trichloroflthane O 0% 0 86 14 U 
1,1,2,2-TetrachlorOelhan& -· - - - - 0% -· O e6 14LJJ 
1,1,2-Triehloroelhane-- -- - - 0 86 14 U 
1,1-6ichioroelhane - 2 2 86 14 U 
1, 1-Dlthloroelhene - 4 - -0 86 14 U 
1.2-0ichloroelhane - UGIKG - - 1 - o 86 14 U 
1.2-DM:~'°'..£!1hene (total) _- YGIKG _ _! - _.:_ _ ] ~ ~ ~ 
1,2-0IChkxopropane __ UG/KG _ _Q _Q ~ ! 4 U 
Acetone UG/KG 140 27 86 14 U 
~ UG/KG - ,- - 1 86 14u 
Bromod~hloromethane - uGIKG- - 0 - 0 86 14 u 
BrOmoroim -- - UGJKG - O - O 86 14 UJ 
Carbon disulfide UG/KG O - 0 % 0 86 14 U 
Carbon tetrachloride uG/KG - - 0 - - 0% 0 86 - 14 U 
ch1orobenzen--;- - UGIKG -o 0% 0 8s 14 UJ 
Chlorodlbromomethane uGiKG - - 0 0% 0 86 14 U 
Chloroethane- -- UGIKG --- 0 0% - 1900 0 86 14 U 
chloroforlTI UGIKG - - -0% 300 - o 86 14 U 
Cts-1,3-0~~e!2P!!!!.. _ ~ _Q_ 0% =--- _ - .Q. 86 1i ~ 
~I benzen!._ _ _ UGIKq_ 0% 5500 ~ 86 _ ~ UJ 
Meth)'.! bromide UG/KG 0% O 86 14 u 

l
~~I ketone uGIKG~ 1~ - - - 1 _!6 - F y 
~~~Id,.! U~q_ 0% _I! ~6 J! U 
~~I ~one ~~G 0% 0 86 _ 14 U 
~ is~u~tone UG/K Q_ 86 14_ u_ 
Methylene Chlonde _1 86 _!i ~ 
Styrene __ __Q_ 86 _ ~ ~ 
Tetrachloroethene O 86 14 U 
Toiuene - --- - ~_,__- -"'=- --"'CC+-- 25 ·86 - -- 14 lJ 
!£!~~ ~·~ --=-=--~- - _Q_ - ]6 ~-- }4 u_[ 
Trans-1,3-0~ r~~en.!.__ UGIK_Q__ - -'"---= '--- 0 __ __,_,_ __ ~ J.§ - ~ U_ 
Trichloroethene UG/KG - -"'-- -=""" 3 ·as 14 U 
y1nylchlor~L ----= uG/Kq - __ ]. }? -=-=E~~ 
SEMIVOLATILES 
1 , 2 ,◄ -Tfichlorobenzene UGIKG O 86 96 UJ 
1.i."OICh"ior"c>benzene - UG/KG - O Bs -- - 96 lJJ 
1,3-0ichlorobenzene - UGiKG O - 86 96 UJ 
i ,4 -0tc:hiorobeniene - - . -- . -7 86 -96 uJ 
2,z-ax'y~u-eh1o!O..P!£e~l __ o _ .! ___ ~ -
~ S-Trichlor~- ---""'">-- ~e+-- --"'=t-- ~ I- __ 0 --~ _-23.Q_ ~ 
~ Triehlo~ol __ __Q ~ --~ UJ 
2,4-0iehlotophenol O _ ~ --~~-
2,◄-0irnethyl~- I--'--'+--- - = _ _Q_ --~ _ _ ~ U~ 
2,4-0~lt~_henol _ =~'---"+- --='-- 0 86 230 U~ 
2, ◄-0initrotoluene O 86 96 UJ 
:f6-0in1t~tolueri"e - uGik ---'= "---- --"' --·--o 86 -·· 95uJ 
~hlo~~alene --=-=-- ~ -=-~--Q _: ~ -=--gs Q"J -
~hlorophenol __ UGIK _ 0 86 --~~ 
2-Methylnaphthalene 1-- ---"~- -'""'-I--"= (l __ _]~ __ 86 _ 96 UJ 
2-Meth~henol .. •':'---1--- --''I- + - -"'"-!--- 0 0 . 86 96 UJ 
!2-N1ttoan~ - - UGIKG ---=+--~+-- =+- 0 - ---0 - -· 86 --230 UJ -
)2-Nlltophenol __ -:-_-.:_:: UGIK~ ~c.--- ~=+-~~-'- 0 =- __Q_ --~~ ~ =-----=~ UJ -
3,3'·01Chlorobenz1chne UGIKG ~-1--~"'+- 0 0 86 96 UJ 
3-Nrtroanillne • UG/KG - - soO - o - -o - 86 --230 UJ -

4,6-0lnitro; ~-methylp'!_!n£!__ - UG/KG -~ -=.___9 --~"} -·-·ss --= ~~9 UJ 

4-BrOl!IOPh!nyl_P.:henyl e~ UG/KG __ _Q~ _ __o -· _ o._ _ 86 --~ UJ 
~hlorc~_-J :_m~I~_ UGIKG_ ~ _ ~0- _Q _ _ 0 86 ~ UJ 
◄-Chloroambne UGIKG 0% 220 0 0 86 96 UJ 
!_-CMorophenyl phenyl ether - ~G ~~ _ O - • o -= 8§ --=· ~ ~~ __ 
4_-M~y~ _____ UG/KG 0% 900 0 ___ 0 - ~ _ ~ UJ 
4-Nitroamline UG/KG O 0% O O 86 230 UJ 

p \Plt\Proiects\seneca\s4n\lables\valdata\Surf xls\stals 

Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 

SEA0-4 
$s4-:,s 
SOIL 
- -43072 

- 0 

02 
1216/1998 
SA -

RI Phase 1 Step 1 r 
12 R 
12 R 
12 R 
12R 
12 R 
12R 
12R 
12R 
12 R 
i2 R·-
12 R 
12R 
12 R 
12 R 
12 R 

-,2R -
12R 
12 R 
12 R 
12R--
12 R 
12 R 
12 R 
12R 
12 R 
12 R 
12R
i2 R 

6 T -
- 12 R-

12 R ·-
12R --

12~ 

81~J 81 UJ 
81 UJ 

~!0 

200 UJ 
81 UJ-
81 uJ · 
e1w --

200 u.i 
81 W 
81 w-

8 1W 
-- 81 UJ -

57 ~ 
--81 ~ 

1~~4 
soii. 
----.3073 

--0 

02 
12/6/1998 SA -
RI Phase 1 Step 1 

N 

13 U 
13 U 
13 u 
13 u 
13 U 
,JU 
13 lJ 
13 iJ 
13 U 
13 U 
13 u -
d u 
,Ju 
13 U 
13 iJ 
13U 
13 u 
13 U 
13 U 
13 U 

"u 
13 u 
13 U 
13 U 
13LJ 
13U 
13U 
,Ju --
13 U 
13 u-
13 U 
,JU 
Ji ~ 

ill
'!.:'_ 
UJ 
UJ 
!,!J 

220 UJ 
92 UJ - -
92 uJ -

· 92 u.J· -
220W -

- --92LJJ-. 

92 UT 
92W 
92 UJ 

SEA0-4 
ss4-n 
SOIL 
~-43074 

,r 
02 

12/6/1998 
sA- -
RI Phase 1 ~ep 1 

N 

12 u 
12 UJ 
12 uJ ,2u 
12U 
12U 
12 U 
12 iJj 
S J 
12UJ 
12 UJ 
12UJ 
12 U 
12 U 
12 UJ 
12 UJ 
12U 
12 U 
i2 UJ 
12 uj 
12 U 
12 U 
12 U 
12U 
,2 u 
12 u 
12 lJJ 
12u-

· 12 u 
-- i2iJJ 

12 uJ 
f2 UJ 
,1u 
78 u·J 
18 UJ 
78 UJ 

·79 iJJ 

--,90 UJ 

78UJ 
~ w 

- Ts UJ - ,oow 
- nw -

·7& UJ 

: ~f ·- ,_ 
78 UJ 

Ta UJ 
78UJ -

7 BuJ 
- -200 uJ 
- a,u:,-- -,-=- ~~ ~3 . =- ---;so uJ 

78 uJ 
TeUJ 

- ,90uJ 
--8, w-

200 w 
~ 2Q0 ~J -

81 UJ 
81 UJ 
81 UJ 
81 UJ 
81 u:i-· 

200 UJ -

92 W 
- 220uJ-
~ UJ -

92 uJ 
92w 
92 UJ 
92 UJ 
92uJ 

220 UJ 

page 31 ol 39 

-,90 UJ 
- -,8 uj 

78 uJ 
-- - 78 UJ 
- - 75 uJ 

78 uJ 
190 UJ 

SEA0-4 
5S4-78 
SOIL 
- 43075 

- 0 

02 
12/6/1998 
sA -
RI Phase , Step , 

N 

J41U 
_!4 U 

!.'!U 
14 1~ 
14 U 
14 U 
14 U 
14 U 
14 u 
14 u 

1 4u 
14 u 
14 u 
Toi u 
14 u 
14 u 
14 u 
14 U 
14 U 
14 U 
14 U 
14 u 

- ,4 U 
- ,4 U 

14 u 
14 U 

1 4 u 
14 u 

14 u 
14 lJ 

14 U 
14 U 

~p 

89 1UJ 89 UJ 
89 UJ 
89 L!_J 

220 UJ 
- 89 UJ 
-- 89UJ 

- 59 UJ 

220 UJ 
- ·ag uJ 

8~ uj 
89 UJ 

--sg UJ 

·ag UJ 
~ UJ 

220 uJ --·agw 
89 UJ 

22ouJ 
220 uj 

~ UJ 
89 UJ 

- 89 UJ 

89 UJ 
89 UJ 
220 UJ 

SEA0-4 
S54-79-
SOIL 

43076 

0 

SEAD-4 
S54-:S 
SOIL 

43001 
- 0 

02 

SEA0-4 
5s4-8 

!SOliJ1aJ 
- - 0 

02' 
7/11/1999 

02 
12/6/1998 
SA 
RI Phase 1 Stee 1 r 

12/1/1~~ 

~A 
RI Phase 1 Step 1 

N -r 
SA -
t-fxcHROME 

N 

14 U 
14 UJ 
14U 
~u 
14 U 
14 ti 

- ,4 U 
14 U 
13 J 
14 u 
14 u 
14 UJ 
14U 
14 U 
14 UJ 
1 ◄ U 
14 U 
14u 
14 U 
14 UJ 
14 u
,4 U 
14 U 
14 U 
14 u 
14 u 
14 UJ 
14 u 
14 u-·-

14 W -
14lJ 
14U 
~ Q_ 

87 u:, -
87 UJ 
87 uJ -
87ur 

13 U 
13 U 
13 u 
13 U 
13 U 
13 iJ 
13 IJ 
13 U 
10J 
13 U 
13U 
13 lJ 
13 u 
13 ij 
13 ij" 
,JU 
t3 u 
13 U 
13 U 
13 lJ 
13 U 

81 u 
87 U 
87 jj 

_8?_~ 

2,0 UJ 210 U 

N 

I 

--

~iii = l ~J-=~1~-
- · e7 uJ 87U- - -

87UJ - 81U 
87uJ - --
87 uJ -·- -
87 W ·- · 
87 uJ - -

210 uJ - -

-] t ~- -=i-= ~ -
210 UJ 

-- 87 VJ 
87 UJ - 87 U 
87 UJ 87 lJ -
81 UJ - 87 u -
87 UJ - 87U 

210 uJ - mu 

-

-
-

5/912000 



Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 
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--- - -- - - - - - - FREO - . - NUMBER NUMBER" .NUMBER SA - SA --
17!~1~1" .. . ,~ , ,~ 
SA SA 

-- _ ANAL~ ---- UNITS MAXIMUM - OF- NYS£l.§f_ -ABOVE OF _ · .QE- • ~ha!!.i ~ 1 ~f_p~~! ~ ~ 1 'Rlflha Se 1 Ste_p 1 R1-Phas,t 1 Step 1 - R!Phase 1 Step 1 

12/6/1998 .. ~--.- 1211 11998 - -- - 7/11/1999 
sA·-- -,§....A- = -
RI Pha_!!t 1, ~ep 1 

____ OETCTION TAGM _ TAGM DETECTS ANALYSES 
~! Phase ~ St~ 1 ,_!-iEXCH~9ME._ 

I~ . ~~ ~ ~ !- so: ~ -~ 
IAcenaphthylene UGIKG 32 9% 41000 -~ =---.-! 
1
Anthracene -·--· UG/KG _!.!Q _ 17% . ~ - _ 0 ___ 15 

l
lBenzo{a)anthracene _ UG/KG 560 83% 224 _ ~ ___ ,_]]__ 
Benzo{a)~~ _ __ UG/KG 450 80% .. -.!!. __ -1.!. ---~ 
~ bJnuoranthene ___ UG/KG 890 80% 1100 i-- _ ,Q. _ ____§! 
Be~ ghi)perylene UG/KG 310 55% 50000 O 47 
Senzolk)fluoranthen;--- - UGJKG-~ =-~ ~ 1100 - -=~ - 43 

1

8is(2-Chloroethoxv}methane UGIKG _ _ _ 0 0% ____ _Q_ _ __Q 
8is(2-Chloroethyl)elher UGIKG ___ __Q ---~ -· 0 __ _Q_ 
Bisj 2-Chloroisopropy~ UGIKG _ __ 0 0% -~ _ 0 _ ·- 0 
~ _(2-Ethylhexyl)ohthalate UG/KG __ 13000 59% . 50000 O -~ 
~1benzy.!Phthalate ___ UG/KG 12000 12% 50000 _ __ __Q_ __ 1_Q 
~ bazo1e ______ -· _ UG/KG 120 22% _____ _.Q. _ ___19 
~~-- UGIKG 570 86% 400 _ __! _ _?!,, . 
Qi..n-but~ _ _ UG/KG 220 44% 8100 0 __ _ ~ 
Oi-n-oetl!~halale __ ·- UG/KG __ _ 44 _ _ 8% 50000 0 _ . _ 7 
Oibenz(a,h)anthracene UGIK§_ _ _ 130 22% __ _ 1_4 _ }~ __ E 
Oibenzofuran UG/KG 58 16% 6200 0 14 
Diethyl phthatate - ·-· - - UG/KG - 22 16% 7100 - - 0 - ··14 
Oimethylphthalate UG/KG O -~ - ·2ooo -. .. ~ --~, 
Fluoranthene UG/KG 1100 93% 50000 0 80 
Fluorene .- -- - UGiKG- 74 6% -·soooo -·-o - - ·-5 
Hexachlorobenzene UG/KG O 0% 410 - o · -o 
Hexachlorobutadiene -- ·-- UGIKG- - _Q --- 0% --- 0 - -·o 
Hexachlorocyclopentadiene UG/KG O 0% __ _ _Q_ _ __ ..Q. 
Hexachloroelhane UG/KG 0 0% 0 0 

N 

_ 15 230 UJ 
- - 86 · "76 uJ 
- - 86 ---~uJ· 

--86 - 96 UJ 
66 --24 J . 
86 24J ·-·ee 59 T 
86 --- 19} 

- - 86 OO R 
86 ·oo uJ 
86 ·-oouJ 
19 -oo UJ -
86 -- " 35 J -
86 -- OOUJ 

86 96 UJ 
86 --·34:;-

- 86 ·- oo uJ 
86 96 W -
a6 - 10 J 

86 96 UJ 
- 86 . 96 uJ 

86 96 uj 
136 54 s-
86 - 96 UJ 

-~ - 96 UJ -

86 96 UJ 
86 96 UJ 
as ·oo uJ 

~ 1.2,3~E!!'le UGIKG 320 53% - ~ o - --0 _ _ "J~r _ es - 2 0; -
66 --- - 96 UJ-
86 -- ·- 95 UJ -

lsophorone UGIKG . 0 0% 4400 0 0 
N-Nilrosodipheny1amine-- LJGiKG" " 19 1% . 0 --- 7 1 
N-Nitrosodipropylamine ·-- UG/KG O 0% _ _Q_ f-_. ~j 
Naphthalene UGIKG 74 13% 13000 0 _ 11 \_ 
Nilrobenzene UG/KG O 0% 200 O O 
Pentachlorophenol __ UG/KG _ _ _ 0 _ ~ - - . 1000 _ 0 - . . -() 
Phenanthrene UGIKG 640 87% 50000 O 75 

,Pheno!._ __ • ---=-- _ ~~ 17 2% 30 0 - 1 
Py re!!!. _ ____ __ UGIKG 990 88% 50000 0 ___ _.I~ -
EXPLOSIVES 
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---0 

02 
12/1 /1998 ~-=·· 

,~1 Phase_, 511:_P. ~ 

.IN 

14 lJ 
14 U 

- 141.J 
14 u 
14U 

-· 14 u-
14 u 

14 U 
14 UJ 

--- - · 14 u-·-
-·-7 4 If 

- 14 u 
-·1-1 u 

"14LJ- -- -
- 14u---~u--

13 U 
13 u 
13u· -

- 13U 
13U 

·13u 
13U 
13U 
13U 

13U 
13U - -
13~T - -
TI U 
13 u ---

- 13 LI 
- nu 

14 U 13 U 
14 u- 13 u 
14 u--- - 13 u 

14u- - 13u --
14·uJ___ 13U 

-,◄ w n u 
-µ u-·--·- 13U 
- ,4 UT____ •· 13 U 

14 u - - 13 ii' 
,◄ u- 13U 
1◄ U - - 13U 

-·,4 u- - --- 13 u --

1 -jt~~~ ~1rn~ ~--_tlr-
_-·· t1~ -
·- ~l ~ _:_ !IF--

j~ IU 
.!.!I!,!_ 

81 U 

~u 
f."z -oxybis! l -Chloroe!!?_ ane 
2,4,S-Trichloro henol 
2,4 6-Trichloro henol 

uumu .., 0% 100 0 o · --9 5 ---·- 220UJ ___ 230 UJ - - 22QUJ - 2 40lJ-· -- ---240U - - • 23ci\J ---- · 22olJ-- --200U 

2. 4-0ichloroehenol 
2. 4-0imelhylphenol 
2.4-0initro henol u 
2,4-0initrololuene n 
2,i'oinitrotoluene u 

0 - --. 

.. ,.n;,.. b: 400 br- - ~ ---=:~ __ _: :~ ~~ -=. = :: ~~-=--- :~ ~~ -=-~- _ :~ ~ ~--= __ :: ~ __ :__ -:: ~ =·= _ ;; ~ _- r- .. :! ~ __ 
__ ,._ 0% 0 0 86 93 UJ 94 UJ 93 UJ 97 UJ 98 UJ 94 UJ 93 UJ 81 UJ 
·--·- 0% 200 0 0 - 86 220UJ -- 230UJ - - 220UJ -- 240UJ -- - 240R - -- - ·-· 230UJ - 220UJ -· - 200UJ--

~: 
1000

~ ~ ~ --- :: - i~ ~~ - -::~~ --- -- :~~~ ~- -:~~ - ~ ::~-- ~-.:--::~~ ·---- it -=r-- :~~ 
uum.., 0% 800 0 0 86 -- 93 UJ ---94 UJ - 93 UJ - ·- -- - 97 U ----- ---· 98 u·-· --- 94 U -- 93 U 81 U 

., 
UG/KG 
UG"",-

2-Nitro henol UGI-
3,3'-0 ichlorobenzidine UI 
3-Nitroaniline UGlr-.u 
4,6-0initro-2-m enol UG/KG 
'!:_Bromoehenyl I ether UG/KG 
◄ ·Chloro-3-met nol UG/KG u 
4-Chloroaniline UG/KG 
4-Chloro~I hen I ether UG/KG u 

,~~ henol UG/KG 0 
4-Nitroaniline UG/KG 

.. ,..-,.. ,~: 36~: ~ ,~ - -: --~ m-- - ::~I- :~~~ - - -¾f ~---~ -- ~~ - -· -- ~ 1*·---~ ~ -fi¾ 
u....,,..,_, 0% 430 0 0 86 --220 UJ 230 UJ . . 220 UJ - --- . 240 U - - . 240 U - -- - -- 230 U 220 U 200 U 

UGIKG 01 0% 330 0 o,1-- _ 86 - - 93 UJ . . 94 UJ ·--- 93UJ '' - - 97 u _ -- 98 u ______ 94 ~ ·- 93 U 81 U 

,,., IUG/KG I 01 0% 0 o ___ 86 ~- ~ UJ - 94UJ ~~ -- - ~~--- __ 9_8 1d._ __ l-_~ _u___ 93U 1--~~--
. ,_n;,. 0% 500 0 0 86 220 UJ 230 UJ 220 UJ 240 U 240 U 230 U 220 U 200 UJ 

I:' 1vumu I u 0% 0 o __ 86 _ 220UJ ______ 230UJ ____ 220UJ _·_ _ 240U_ - __ 240UJ - - 2~ U ----· 220U _ 200UJ 

~~ · :· § = r1===p1r=-C]~ :==1r-=-1v=-1r--' 1r· 1r =1r=-
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~YTE 
FREQ 

UNITS- I ~~IMUMJ OF 
Dl;TC!.!QN 

, - -
- -- I -I 

----

SEA0-4 
ss4-8o 
SOIL 
- 43077 

- 0 

02 
12/6/1998 

NUMBER! NUMB~R NUMBER ISA 
NYS6E~ _!-BOVE QE.. 9f - ~~hase ~ S!ep 1 

TAGM TAGM DETECTS ANALYSES 
. - -- - - --- N 

1-•-J " -- UG/KG ~ - lt --~-- 0% =~ -. ...!1. ~~"=° ·-~-86 - _EE'!:! -
~e~he!!!._ _ US¥)<~ __ I! _ ~ 50000 __ __Q, _! _ ~ _91 UJ 
~e.!!!~Y.lene ___ U§:'KG __ 32 9% 41000 _ _Q_ ~ ~ _ !! UJ 
~t~ __ _ uGJKG 110 ~ soooo f-- _ _Q_ f-- .--J§ ~ _ ~ ~ 
Benzo(a )anthracene _ _ _ U~G 560 83% ~ __ 5 f- _!1 __ ~6 51 ,L 
~!)p~ _ _ UG/KG 450 80% 61 _ . .!1. _ ~ ~ 7 7 J 
Be~o(b)nuoranthene _ ~~ __ ~ _ 80% .-1.!.QQ _ _Q_ _ ~ 86 14 J 
~~g~e_e.!}'I!!!!._ '-!~G_ _ __ 310 ·--~ 500001- _ _Q £ 86 7 1 ~ 
Benzo( k)nuoranthene _ UG/KG 510 50% 1100 __ Of- _Q 86 ~ R 
~s(2_:5:~Vmethane UG/KG __ _p _ ~ _ __Q. f-- _Q_ 86 ~ UJ 
!!_ls{!-Chloroethyt}elher ~ G/KG 1-__ _Q _ ~ __ I- __ _Q_f-- ___Q _!6 93 ~ 

~-C~~Yll!!_h..!!... UG/KG _ _ 2 ----,-.~ _ ---~ . ___ __Q_ _ 79 ~ ~ 
!!!!.{~~1halate u~ y oo_2 _ 59% _ 50000._ 0 __ 51 86 1aJ __ 
ButylbenzY.lphthalate -- ~~ I- 12000 12% 50000 _ _Q_~ !5 _ ~~ 
Cart>azole . _ __ UGIK-2_ 1-~1---- _ 22% __ _ .!!_ _ ~ 86 ~ ~ 

~ _ !L.G/'5..~ _ _gQ_'-- _ ~ - ~ ---~ - I i ~ 'L1:!. _ 
Oi-n-but~late _ U~Q_ ~ 44% 8100 _ _Q _ _ .~ ~ 5 :!_ 
Oi-n-o~y!e_h~I~ u~~ 44 _ __!!_ ___ 50000 _Q ]. 86 93 UJ 
D1benz(a,h)anthracene UG/KG 130 22% 14 12 19 86 93 UJ 
Dlbenzoluran - - UG/KG - 58 - 16% - 6200 0 14 86 93 UJ 
Diethyl phtlia§te - - UGiKG - 22 16% _ 7100 ~ - ~ !5 _ 93 uJ 
Dlffl!!~~aiate _ _ _ UGIKG __ __Q1- 0% 2000 _ _Q_ _ !! _ ~ ___ 9~ !:!! _ 
Fluoranthen.! _ U_G/j5G _ l!.01?_~ ~ _ 50000 . _ ,_Q_i- _ ~ 86 _ 1! J_ _ 

1
~oren!.._ ~~~ _ ?4 _ ~ 50000 _ ~ _ .§. _ _ 86 93 (!J 
~xachlor_?benzene UG/KG _ _ _ ~ _ 0'! _ _..i!Q _ __Q 1- _Q 86 _ ~~ UJ 
~!XIChlor~uladtene ~..Q!'K_.§ 1-- ~ 0~ _ _ _ _Q_ _ 0 ~ _ ~ .b!:!.._ 
Hexachlorocyclopentad1ene _ UG/KG ~-0 L-__ ~ I- 0 ___ _Q_ ~ 9~ U_! 
t!exachloroelhan!_ UGIKG O ~ _ _ ._. _ ___Q_ f--__ ..,2 ___ 8_6 _ ~ L~:L _ 
~e~.2.3-cd)m_ene ___ UGIKG 320 _ 5~~ I- ~200 __ _Q_ _ ~ I--- _ ~ ___ 5 6 J 
!_s£F)_hO~'!.e _ __ UG/KG O 0% 4400 01-_2 _____ 8_? __ ~1 U'!_ 

1

~-N!!Esodtphenylamine _ UG/K~ 19 1% __ oi--- _ _l _ _ ~ __ ~ !:!I_ 
,N-Nlltos~.1!!!!1i'!!.. _ yGIKG O 0% __Q ___ 0 __ ~ _ 93 ~ 

!Naphthalene _·- -- _ UG/KG _ .____]4 1-~ --13000~ __ 0 _ 11 -- 86 _ 93 UJ 
Nrtrobenzene _ __ UG/KG _ 01- ___ 0% . 200 _____ 0 _ _ 0 ___ 86 _ 93 UJ 
Penla ':,_hlor~h~nol _ _ UGIKG ~ __Q _ _ 0~ _ J_Q_~ Q _ _ 0 _ 86 22.Q_ UJ 
Phenanthre~ ~§lt<G 640 ·- _ 8.?_% - ~ - __ ..Q ~ ~ __ 9 4 ~ 
,~en~I ____ _ ___ _!J§IKG ____ 17 - ~,_.2Q . ___Q_ __ 1. - ~ --~Y.:L 
'1_ren.! _ __ _ ~GIKG ~ i----- .!!~ 5~ O 76 - ~ _ _! 1 J 

Seneca A rmy Depot Activity 

SEAD-4 Remedial Investigation 

Surface Soil Sample Results 

=• f 
SEA0-4 ·-·~ 5~81 . - 584-82 SS4-83- 7 

SOIL soil SOIL 
4 3078 -.:.~ ; - 43102 

0 0 0 
02 02 0.2 

1'2J6/1998 12/6/1998 12/~6/1~ s~- - - sA - DU _ 
RI Phase 1 $tee 1 Ri Phase 1 _S1ep 1 RI Phase 1 Step 1 
N- 1-. 

N 
N • r 

230 UJ 220 UJ 240 U --· - 94 g -93 UJ 97 U 
94 UJ •-9 3UJ - 97U 

94 w - ~ UJ 97U 
I§ I 5 1 r -1 J 

~~ 93 UJ 11J 

~ ~~ 93 UJ 13 J 
94 UJ 93 UJ 1t J 
94UJ 93 IJJ 12 J 
94 UJ - - ~ UJ 97 u 
94W u.i 97U 
94W -- 93 UJ 91 LI 
11 J- 9°1 T 97 U 
94UJ - - 93 UJ 91 U 
94W - 93 UJ T7u 
95 J 8 8 J 14 J 
9 4 UJ 9J UJ 91 LI - 94W 9JUJ f5 J 
94 UJ 9J UJ 7 8 J 
94 Pl 93 UJ 97 U 
94 UJ 93 UJ 97 lJ 
94W 93 UJ 91 u 
1SJ - 14 J 18 J ·-94 ur 93 UJ 97 U 
94 IJJ 93 UJ 97 u 
94\JJ gj UJ 97 U 
94 UJ 93 UJ 97 u 
94 UJ E~~ 97 u 
94 UJ 93 UJ 11 j 
~4~ ·93uJ 97 U 
94 UJ - 9J UJ 97 u 
94UJ - 93UJ 97 U 
94 UJ 93 UJ ·g, u -s4· w ·g3 UJ 91U 

230 W 220UJ 24o t 
9- 8 J - 84 J 1 4 J 
94 UJ - 93UJ 97 U 

9 i L -:- 1i J _TI ~ 

-11 
$$4-63 
~ 
~ 43093 
- --0 

- o2 

1p1~~~ 
$~ -
RI Phase 1 Stl!P 1 

N-_ I 
- ~00! 

98 U - !!J:!-
98 U 
93 J 
13 J 
19 J 
98 u 

- 19 J 
- 98 u 

98 u~ 
- 98 u 
- -~ u 

98 u 
- 98 u 

.. -16 
J 

-· ·- - _- 9! u 
98 U 
98 U 
98 U 
98 u 
98 u 
23 i 
98 u 
98 U 
98 U 
98 UJ 
98 U 
17 J 
98 U 

~~ 
~cl-. 
98 U 
98 LI ·-240 lJ 
ttlJ 

98 u ·- -11 j 

SEAIJ.4 I 
~ 4:!5·-• 

~OIL 
43095 
- 0 

02 
12116/1~~' 
SA 
RI Phase 1 Step 1 

N - t 
230 U 
- 94 LI 
94 u 
94U 
sA J 
- ,,- J 

12 J 
12 J 
14 J 
94 U 
94U 
94 U 
94 U 
94 U 
94 U 
14 J 
94 U 
94 U 
94 U 
94 u 
94 U 
94 u 
18 J 
94 ff 
94 iJ 
,;. u 
94 u 
94 lJ 
aB J 

·-94u 
94 U 
94 U 
94U 
94U 
230 lJ 

14 J 
-94 U 
-1_§_~_-

SEA0-4 rEA0-4 ~ 4-86 _ _: _--_- ~~ _ 
SOIL SOIL 
--43096 - 43003 

-- 0 - - - o 
_Q_ 2 - - .Q.± 

12/16/1998 
SA 
RI Phase 1 Stee 1 

N - l 
220 U 

93 U 
9 3U 
93 u 
f a J -
82 J 
9.1 J 
1 o J -
13 T 
93 u 
93 lJ 
93 U 
93U 
9~ y 
93 U 
13 J 
93 U 
93u-
93 U 

12/1/1998 sA · _, 
RI Phase 1 S!ep 1 

N - ] 

200 U 
81U 
81 u 
81 U 

- ,;- J 

15 J 
23 J 
17 J 
17 J 
81 u 
81 U 
81 ff -
et IJJ 

81UJ 
- 4.7 r 
18 J 

93 U 
"I~Q. -1-

81 UJ 
81 uJ 
81 u-

81 u 
81 LI 
81 U 
2s J 
81 u 
81 u 
81 U 

93 U 
2o J 
93 lJ 

- 93 U 

93 U 
93 U 
93 u· -.,6 J 
93 U 

- - 93 u 
- 93 U 

-93U - -

93D 
220 u 

12 J 
93 U 

- .J.5 L -- -

I-

8; UJ 
if UJ 
1S T 
81 u--

- - 81 lJ 
!! u 
81 U 
81 U 

200 DJ 
99 J 

17 J 
!!IJ -· ~XPLO§.!_V§._ _ ·-- _ __ _ ____ __ __ __ _ _ _ __ . _ _ _ 

1._3,5-~en!__ - ~GIKG 120 J~ __ __o __ _l __ ~ 6 __ 1~ L __ 120 u __ ~ -~ ---· __ 120 l)J ].20 UJ _ 12~y _ __120 _u _ ·-
1.3•Din~ benzene ___ UG/KG O 0% ____ O O Sf! _ _E_Py ___ 12.Q. _U __ 12QU _ .!_20~ _ __2 ~Q~J - _J~ _u__ 12_.Q.~--
2,4.6-Trinrtrotoluene UG/KG 72 1% 0 1 86 120 U 120 U 120 U 120 UJ 120 UJ 120 U 
2,4-~rtrotoluene-=-= ~ - 330 2% - ~ ----:~ _-=-i§ _-=.~u =-·"-= iiQU-:_ 1 ~.9 __::-__ __.: TI_o!)J - =-__g~~ - .. --
2,6-0inrtrotoluene UG/KG O 0% 1000 _ __QI- __ . 0 86 120 U _ 120 U . _ 120 U _ _ 120 UJ _____ 120 UJ _ 
2-Nrtrototuene UG/KG O 0% 0 0 79 120 U 120 U 120 U 120 UJ 120 UJ 
~ amin~.6-Dinllloto~ e- UG/KG_ 9o 1% _ ·- ---Q==:=_t -~--:._]s :_-120 u -- 12ou- - -~120u---:._· _ ·12ouJ _-=---T ~~ 
3-Nlttotoluene UG/KG O 0% 0 0 79 120 U 120 U 120 U 120 UJ 120 UJ 
4-Nrtrotoluene ·_ l.!._GIKG ~~ 1% __ o .._ _ 1 • ~ __ 1?.Q_ ~ - _ 120 ~ - ~ 20 L __ _ __ ___gt?~ !~ UJ _ 
~•mino-2,6-0in_rtr~lu!!!!.,_ _ ~_Q _._ o 0% Q. ___ J) ___ 8~ _ 1_2ou __ __!~~ - 12ou __ 120 .!:!_J _____ fil~ __ 
HM~ ------- _ ~_gJKG -- 0 0% ---Ei---_o _ 86 gQ. ~ -- ·- 129 1.L____ __go y__ - ~ U:!_ -- _ E..Q. UJ --
Nrtrobe!'!!_n!..._ __ U_Q/KG ____ 0 L- 0% 200 __ 0.1--_..Q ~ ____g_C!, _U _____ 120~. _______ 12.Q.~ __ .BQ_U,!_ ____ .!t..Q_ ~ -- -'-'="'---' _ 
ROX _ UG/KG O 0% 0 0 86 120 U 120 U 120 U 120 UJ 120 UJ 120 U I~ -~ - - ____ UG/K~ - 1-- o 0% __ o ___ o 86 =-: 1~ Q _ _ 1~ U ~ 120 u___ _ --g""] Ui- - 120 ~.-:..-:-= _ . 120 !L.-=.-

: .~~~~~DES/PCBs UG/KG 190 23% 2900 0 - -~-wt- -
.;,-~--~o§_ ---=- uGiK_§ _ ~ 31% 210Q1- --=-~ - -- 2, 
4..£-0.Q.T LJ_§IKG 760 34% _-1.!.QQ1- __ o _ - ~ 
Aldr"! _ _ -- ~G/KG 22 1% ___ ..i! ___ Q~ 

l
~ph•-~Hf ---- '!..._GIK_Q_ ---~ ~ - -~ __!_1E - _ __Q_F-~I 
~h•-Chlord_!!l!_ ___ UG/KG 4.9 9% ---1----0 f--·•! 
,Aroclor•1Q.1~ _ _ UG/KG 0 0% 1- -i----__Q. 0 
Aroclor-1221 UG/KG O 0% O 0 

86 2.5 Ef 4.7 u ~ • . 6 F I 5.6 J ~ . 7.8~ !-- gr.~~ -ni------] ( -=_ -.- iti=--,~:.- ~1-
--=;=-i[ -=·- -~r ~ ~ !t --=- - J:H -+-~ ~it-

-.:,u-- _ 46~--n,, _ 
4.7 U 4 6 U 4 1 U 

4.f lJ - -- - 46U - - --32J 
- 2 4 u - - 24 u - 21 u 

- -=fif- __ -- ~:~ = -- ~~G -
47 U 46 U 41 U 
96 U 94 -u-- - 83 U -
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 

SEA0-4 
'5s4-ef 
'SOIL -
-- ~!_o_Ie,_ 

0 
0~2 

12/611998 SA __ _ 

RI Phase-, Step 1 r 

SEAD"""l 
Ss4-ef 
SOIL- -

--43079 
- o' · 

o~i 
12/6/¥8 
SA 
RI Phase 1 Step 1 

N . l 

SEA0-4 
Ss4:S3-
S0tL --- -

__ , _ - 43102 

•·-o 
0.2 

12/1671998 
Ou - --
R1 Phase1 Step 1 

N T 

SEA0-4 
S$4-83 

1

S01L-
- -43093 
- ·o 

02 
12/16/199 8 
sA -
RT Phase 1 Step 1 

~ - l 

SEA0-4,- -5S4-8S 
Soii 

- 43095 
- 0 -

02 -
12/16/1998 -
SA 
f:! I Phase 1 Stee 1 

N -- r 

SEA0-4 r ISS4-86 
~ 
--43096 -

- 0 -
0 2 -

~ 16119~~ 
SA 
RT Phase 1 Step 1 

N - r 

SEAD-4 
- l ss4 .9 _ 

SOIL 
43003 

- 0 

02 
12/1/1998 

- ,~~ -
RI Phase 1 s~ 1 

N - i 
l!!IMl' l2o2 .. ____ vq1KG~i==---~-.Q ------Oll ,.- __ _J) . o ... _ ee _ 46 u. 
Aroclor-1242 UGJKG 0 0% 0 0 86 46 U 
Aroclor-1248 ----- UGJKG O 0% ----7 -- 0 - 86 - 46 U 

Aroclor-12S4 UG/KG 310 26% 10000 0 22 86 - 46 U 
Atoclor-1260 UG/KG 110 3% 10000 0 - 3 - 86 - - 45 U . 
Beta-BHC ·-· UG/KG 7.6 12% 200 O 10 86 IT U 
Oelta-BHC--- UG/KG O 0% 300 -0 - --0 86 24 iJ 
Oieldnn - --- UGIKG 7.4 ··- 6% 44 0 - 5 - 86 4.6 iJ 
Endosultiml -~----- UG/KG 1.7 S% 900 _-- Q - ~ - ~6 ·-l~{Q 
Endosulfan II UG/KG 5.2 3% 900 0 3 86 4.6 U 
Endosulfan s ulfate UGIKG 3.8 1% 1000 -----o 1 86 -- - - ·
Endrin UGIKG 27 -- 3% 100 0 - 3 86 --

47 U 
47U 
47 U 
47 U -
47 U 
2.4U 

- 2.◄ U 
4.7 U 
2 . .r ·u -
2.BJ 
~ 7 iJ 
4.7U 
20 J-

46 V 
4 6 u - 45u · 
46 u 
46 u 
TI U 
24U 
U u 
2.4 u 
T6 u -
-◄-:S u 
46 u 
TeU 

48 U 
48 U 
4a u 
48 lJ 
◄8 u 
Ti u 
2.5 U 
4.s U 
2.5 U 
u·u 
4.8 U 
4 eu 
4.B U 

49 U 
49 V 

-49 u 
- 49 U 

49 iJ 
2.5 U 
2.5 U 
4.9 U 
2.5 U 
-◄ . 9 iJ 

4 .9 u 
4.9 u 

49 u 
49U 

2.4 U 
4.7 u 

-2.4u 
vu 
4 .1U 
4.7 U 

46 U 
46U 
◄S u- · 

◄6 iJ 
46 u 
2.4 u 
2.4 lJ 
◄:au 
-2 .◄ U -

-- 4.6U 
- 46U . •- -
- ◄ju--

41 V 
41 u 
41 U 
29 J 
41 U -

UJ 
21U 
4.1 u 
TIU 
~ u 
4.1U 

4:, u 
Endrin a-ldeiiyde __ • __ UG/KG __ 19_ ____ ~ ---- ___ _Q_ ·-10 _ -- "f~ ·-

i7U - 46U 4.8 u Bu --
4.7U 

TT u 
2.4 u -:z.4 u 

4.e U 
4.6 U 
2AU 
2. 4 U 
2 .4U 
Tiu 
-2◄ LI 

.I"~~ 
Endrin ketone UG/KG 4.2 3% O 3 86 
Gamma•BHC/Undane UG/KG O 0% 60 0 - - 0 ---86 
Gamma-Chlordane UG/KG 7.4 9% 540 ·-··- 0 - 8 - 86 2" U 

c- _liQ 
uu 
2.4 U 

.-2.4 U ·-2-:.u 
-2◄ u 

f."S u 
2.5 V 
2.5 u 

41 U 
Ti u-
2 .1 u 
2.1 U 

·2.1 1:;-
Heptachlor UG/KG 4.2 3% 100 0 -- - 3 - 86 ·- 2.4 U 

2Xu 
24 LI 

25 U - ·2su -24u 
l~ tachlor epoxid.!_ 
Methoxychlor. 
Toxaphene 
HERBICIDES 

=:J~ ~ - ·-J; ____ ~ -~~ -- ;. - ; --
UG/KG O 0% . ___ O ____ ~ ~ _ _240 U - ~~Q_ 240 ~ 

2.5 u 
25 U 
~~Q. 

-2.su 
25 Li 

- ! SQ. Q 

- 2.4u -
24 lJ 

240 ~ _ 
2, u 

- 240 ~ i!~Q -

~:: :t ~P/Savex - ~~~ ~ ~: 
1f~ -=--i; ii ~.:. I 2,4-0 UG/KG O "0% --· 500 --- O' - 0 7 -

2,4-0B VG/KG O 0% 0 0 -7 - -- - I 

~ - ---- UG/KG - 0 0% ---0 o 7 
-- 7 01camba 

Oichlorop~ 
Oinoseb 
MCPA 
MCPP 
METALS 
Aluminum 

(Antimony _ _ 
Arsenic 

-11-:-. 
1-:-

~~~ ~ - ~:- -==-i 
UG/KG O 0% 0 
UG/KG O 0% ---0 
VG/KG I 0 1 0% 

0 

--=- i,_ -
---L_ 

-- --t----1- ·-

' 
-

- + ----
--1----

---l ----·-

·-- -- ---1 - ·-· ·-- --

---= t- = 1~--
MG/KG 18800 100% 19520• 0 - -- 86 --- 86 9710 J - ·147Qo J 12600 J 12700 - 12 600 13300 11800 -- ·- · 11100 J -
MGIKG 148 40% e • --15 ----3 4 -· - ··- • a6 ·-· - o-:-aJ R- - · 0 .84 R- o-:i3 R 0.7 7 R - -- o.66 R o~s2 R --o~S9 R --- •~ii--·-9 .J 

Barium 
,~tlium 
Cadmium 

MC.;ii<G--~ -- 100% a.e • 4 ·-·-as 8 6 - ---◄-- - -·4 :4 - -◄Ji - - s - - ·- s .3 - -- 6] -- s.5 -

___ -- MGIKG __ 1-_fil __ 100%1--_1.QQ ==]: _·- ~ ~ - ~ -=· 11.~J-·- 1Q§_ I_ - ~ 2 ~ 9f8 ·001 __ fo1 ·- ._9!.5 - J 
MG/KG 1.8 100% 1.13 • 1 86 86 0.64 J 0.93 J 0.76 J O 52 J 0.54 J O.S2 J 0.52 J J 

Calcium 
Chromium 
Cobalt 

lf£Ee!!... 
9.!!!ide 
lron 
Lead ,~~-
Mangane5e 
MerOO 
Nickel 
Pola55ium 
Selenlum 
Silver 
Sodium 
Thallium 
Vanadium 
Z~c 

1

Chromium~ eX21Va1ent 
1

Nitrate/Nitnte -

MGJKG 2.3 13% 2.o1s• ,=:=_O _ .-=-Tf - - =-~ = "];1~ u ___ -· o~:[ _ q:, 3 U U 2 u - ---::-...=_§._11 u_ - ·o} -U ·-=-·f, u--- - - ~ 
MG/KG 196000 100% 12S300 • 3 86 86 2160 3090 2830 5760 5580 5770 5510 J 
MG/KG 18600 100% --w - ~ 7 - -· a·6 86 1 ·3:7 J 21":S J ,S:-4 J 29.4 - - . -- 29.6 ..... ,,•-·e:·.--ii't" - - -:::····-~.I ; ·-
MG/KG 19.9 100% 30 0 86 --86 --8.2 J -·- 10.3 J - 9.6 J . - 9 J - -· ·---9.1 J ·- 9.7 J --- ·------ 8.6 J . -- -
MG/KG 7330 100% 33• 30 -- - 86 -·- 86 -· 15.9 J - - - - 17.5 J --- 20.4 J 23.7 - -- - 24.4 - - •·.--· 41 ·- - --- 2S.9 -- J -
MG/KG 0.87 2% 0.3S 2 2 - -· a6 --Q76U --- 0.73U ·-· - 0.77 u -- - - oJi7 u - - Q84 lJ-- 0.83U - 0.77U -- U-

MG/KG 64600 100% 31410· 2 - ~ :=__ =-~ -~~I=--: ::=_ ) 4900 I --- ~ )11QO f __ - - -2sQOo" :! _ -_.=- 2f202_ J=·~- - -2s~~o J ~-·=- .=_ 23000 r J __ _ 
MG/KG 11200 92% 24.4 • 36 79 86 14.6 14.7 14.4 19.7 19.8 20.3 18.5 J 
MG/KG 35300 100% 21700 • 1 86 - -· - a6 - 2440 J - - -- ◄-120 J - 348Q j - -· 3760 - - -- 379() -- - -- - - - 3690 - J ---
MG/KG 1S40 100% 1100• 3 -- - 86 ·-· 86 - 810 - -- 760 - 687 ___ - 611 --- --627 - -· -----· -- J --

MGIKG 1.2 s2% 0.1 ~ !§ __ ·4~ -- __ 8§ _- M! !-'J=-=~ o~w ______ 0.07UJ _ 0~~1J _-=::.o 1 J_-_- __ J J~_--
MGIKG 228 100% 50 • 1 86 86 19.9 28.8 24.1 23 1 23 4 J 

MG/KG 2340 100% 2523• o ·- ~ ~-- 86 = ~ ~ "[~---·- 222Q. ___ ~-1660 ·=•- - - _)"Q2(l ___ -·-=-- !~9q -~-=-· -:· ---!-- -"'~~--
MG/KG 3.4 23% 2 1 20 86 0.96 U 0.97 U 0.97 U 0.89 U 0.77 U U 
MG/KG 1.1 6% o.a · ,--i:.=.=-=-~- o'Jf.~-=~- -=-~]?IC"--:--_-- 0.21 ~ _-:_ __ Q~ u ------=---~ 1u ___ ~ _J __ 

MG/KG 1270 34% 188 · 1---1 ___ 2! ._ ~ __ 70 _.t:,1 ___ 70.9U ____ ____lQ_iU __ .. _64.7U _ ....J~:~ U ____ ------'=-'C_- J __ _ 
MG/KG 5.4 22% 0.855 • 16 19 86 0.96 U • t J 0.97 U 8.9 u 7.7 u J 

MG/KG 1250 100% 1S0 1 - -~ :.~ ~ -- 16.6 ~-- ____ _ill J - ?:£1~ J -=-: --~_-·.:_13 _ _ __ --=~1 --:_ --~- . --~~ -=-· - ~=--~ 
MG/KG 2020 100% 11 5 • 29 86 86 55.6 69.7 74.8 78.6 79.S 103 · T1'I J 

MG/KG 14.7 27% 1--. .Q -~~ 4 --- -~-=--- :=--~---=-=-= -_- -· =-_ -- --. _- _- -·-· _. ___ -- = ~=- . -~ --·-==== 
MG/KG 66 0.01 J 0.01 J 0.01 J O 21 J O 01 J 

• Soil criteria for these inorganics are site background values. 
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-- SEA0-4 
5~9 -
Soll 
~ J~,-

_QJ 

ANAlYTE 

7/1111999 

FREO J NUMBER ! NUMBER 'SA 
UNJTS I MAXIMu~J _ OF ~ Q£' g_F !-!EX CHROME 

DETCTION T DETECTS ANALYSES 
- ~ --- N 

VO.!;AT,!~ES __ ____ _ ___ ----1-- _ 
!,1,!:Ir~l~ethane ____ ~ ____ ...Q. _ ~ -- _!QQ __ __Q ____Q _ _86 _ 
!,16,.2-Tetrac:hloroethane _ UGIKG _____ o _ ~ -- _ _!O~ .___Q._ _ _Q_ - ~ 
1,_1.~-Trlehloroelhane _ UGIKG . __Q _ 0% _ __Q_ _Q ~ 

11-0IChloroelhane ~ _ _l _ _ ~ --~QQ ~ _-2. _ _ .1. ~ -
1,1-O1ehloroethene UG/KG o _ _ 0% _ 400 _ 0 _ o 86 
1,2-~ -· UG/KG _ _Q _ 0% _ !.QQ_ _ _Q _2 __ ~ _ 
!,2~!_ne (tol!!i __ ~GIKG __ -~ -- - ~ __ L..._ __ o ~ _ 8§._ 
1,2-Dichloropropane ___ UG/KG __ ..Q _ ~ __ __ _£ _ Q ~ 

Acetone _ _ _ UGIKG - ~ __ -~ ~ __ __Q _E. _ 86 

Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Surface Soil Sample Results 

SEA0-4 i 5S4-90 - -
SOIL -
- 43100 

- 0 -
o.2 ~~19= 

RI Phase 1 Step 1 

~- -1 

~ 2- -+-
'SQIL-
,- 4 f199 

~I -
0.2 

7/11/1999 , 
SA --
HEXCHROME 

N - - [ -

➔ - -

SEA0-4 
S54:g4 
SOIL -
- 4 3104 ·- - o 

02 
12/16/1998 
SA ---

RJ Pha!!__'f .~I? 1 

11 u 

SEA0-4 

~~ 
~ 43105 

- ii 
02 

12/17/1998 
SA 

~ hase 1 ,S~ee 1 

13 ~ 
13 UJ 
13 u-
13 U 
13 U 
1~ U 
13 U 
i3 LI 
52 

I
~e~ ___ UG/KG __ _! __ ~ - ~ - __Q __ ._! __ ~ 
Bromodich~~h~ _ UG/KG ____ __2 ~ _ _Q_I- __ _Q _!I~ 

12u 

12 U 
12 U 
13 U 
12 U 
12 u 
12U 
12 u 
12 u 
12u 
12 u 
12U 
12 u-

12 u 
12 U 
12UJ 
12 u 
12 u 
12 U 
12 U 
12 U 
12 u 
12U 
12U 

"ff U 
11U 
11 u 
11 [j 
"ITU 
11 lJ 
11 iJ 
6 J 
ti u 
11U 
11 Li 
11 u 
II U 
HU 
11 u 
TI" u 
11 u 
11 u 

13 U 
13 iJ 
13UJ 
13 u 
13 u 
13 UJ 
13 u 
13lJJ 
13 lJ 
13 u 
t3 UJ 
13 u-
13 lJ 
13 U 
13 UJ 
13 U 
13 U 

~~lorm__ __ _ _ UG/KG _ O _ ~ 1--- -- _ __Q _ __Q_ _!I§_ 
Carbon disulfide __ UG/KG ____ ..Q. f-- 0% 2700 _E l--- _Q_ -~ ---
Ca~chkmde _ ~q_ _ _ _p -~ f---- ~ • ~ _Q_ _ ~ 
ChlOro~nzene _ _ UG/KG O I- ~ 1700 1-- ___Q __ 0 __ 86 
Chl0rod1bromomethane UG/KG 01--- ~ I-- - l- ____Q_ __ __Q __ ___ a~ 
Ch~ elhane _ ~.§ __ ~ I-- ~ I- -~ _ _ .Q S' ~ 
ChlOrof~!!!! _ UG/KG _ _ _ _Q ~ ---~ _E _0 ~ 
Cls-1,3-0ichloroP.rOe!!I!._ __ UG/KG ~ _Q __ ~ _ - ~ ____E _Q • ~ _ 
§!tlylb~!..._ ______ ~ G _ 0 ~ - ~ _Q _ ___Q ._ 8§_ _ 
Meth~mide _ _ ~ --i--- ,! ~ 1- _ __Q __ (!'- ___ !6 
~~ty~ P!On!.__ __ !:JGIKG _ ! __ ~ _ __Q -- ~ ~ 

~;ttone - ~~ - --% : --300 ➔ -~ ---- ~ 
I 
M~ isobutyfutone UG/KG _ 0 - ~ 1000 Q ___ 0 _ 86 _ 

I 

I 

~~ UG/KG 3 1% 100 0 1 _ ~ _ 
l ~ rene ·-- ___ IJG!K~1-- O 0% ____.E._. _ __Q __ 86 ___ j-
~~::~:IOroethene _ ~~~ 1~ 2: ~:: ~ _ -~ --: --~- _ i-_ 

- 11 U 
11 u 
1·1 UJ 

11 u 
fi UJ 
IT u 
i 1 U 
ttU 
tt U 
TT U 

I ___ _!3 ~ 
13 U 

Total ~ F - - UG/KG -- 0 0% 1200 ,___Qr- _ ____Q _ - 86 -~~ _ -
? rans-1 ,3-Q_ich~~~P.e_!!! UG/KG O 0% 0 0 ~ _ 
Tnchlo~hen~ UG/KG ___ 3 _ -~ -- 70:Q_ _ ......Q --~ _ ._:__ 86 ___ _ 

- ,2u-
12 u 
12 U 

~~ ~~l~~ct;ILES - ----- UG/KG ---0~ --~ I--- _19:Q_~_____Q ___ _! __ - ~ 
1-- - - ·-· ___ 1- --- -- - --- - -- --- ----- --- -
1,2,4-T~~benzene UGIKG ____ 0 _ ~ ! 40:Q. _ 0 __ S, _ !5_ _ _ SQ ~ 
}.2-0ic~ro~_£U:.!!!!.._ ____ UG/KG __ O __ ~ --790.Q_ _ ____Q~- __Q -~ _ ~ ~ 
!,3-Qichlorobef\!_~!.., . __ - ~G/K~ _ ___Q ___ -~ - ~ _ __g _ _E _ ~ ~ lL_ 
1,4-0ichlorobenzene UGIKG O 0% 8500 0 0 86 80 U 

- -, 

11 u 
-- 1 1 U 

11 U __ .u.~ 
74 U 
74 u 

- 74 U -
7l _u 

- 7 J "-
13 UT 
13 u~ 

13 lJ 
13 q- · 

••,u_ 89 U 
a9 U 
a_fQ __ 

2,2'-(IX)IE.li[B:hloro~ an!L_ UGiKG ---0 -- 0% --0 -- o-- --7 -

b ::r,s=rnch 1orophe001 - UG/KG ~ 0% 100 O O ~ -- - _ -= 1]£ ~ ___ -==----- 180 u =--:-,!20U_ 
2,4,6-Trichloroohenol UG/KG O ~ '-- O O 86 _ -· _..!Q. ~ _ _ _ _ _ _ __ 89 u_ 
2,4-0,chloro~ol UGIKG O 0% 400 0 0 86 80 U 89 U 

:~.4-0imethytphenol-_ - UG/KG O ~ I-- O 0._-.=---86 -__::~-- - _ =---=- - - J -=- -==-:=-s9U_L 
i~:tg:~:~r:~~~ -- ~~~ ~ ~: 200 ~ ~ ~ - - - - J - - - ~~ ~ 
!~ Q_1mt1otoluen-!_ _ UGIK___Q_ __ __.Q 0% 1000 0~ . __ _Q4--- -=- as-:_ =---=--· ~- . _ _ __ :._ - _ -=-- ~ a~ U __ 
~ hloronaphtha1ene UGIKG O 0% _ _ _ _o _ . ..J!. - ~ _ _ _ _ _ _ ___ __Ii _!-' •- _ __ ~ ~ 
2-ch1o~!noI __ uGIK~ _ o O%i-- aoo i--- o _ __ _Q_ _ --~ __ .__ ----~ u ____ __ _ a~ u 
2-M~~hthale~ _ _yGIKG 35 16% 3640Q . __2.._ - ~ . ___ 86 __ ·- ____ _ __ __ ~ U ____ 8~ U 
2-~h.~ __ UGIKG O 0% 100 0 0 ___ 86___ __ __ ~ U ___ _ 7_i ~ _ --~9 _y _ 
2-~roan~I!!_• ___ ~ G O 0% 430 O O~ - _ _ 86____ _ _ -~ ~ --1----1- ____!!Q, U _ -- ~ o U 
2-Nllr~I UG/KG O 0% 330 0 _ 9 -- _ ~ - _ --· ~Q. u_ _ ___ __]_4 u_ _ -- 89 ~ 
,3,3'-0IChlorobenzidine - I~ ___ O ---- ~ _ _________ 2+----_ _Q __ -8§____ ~ ~ - _ _ ___ ___ Ji U 89 .!:' _ 
3-Nllroandme __ UG/KG O __ ~ _ _j_QQ _ _____Q ,___ 0 86 __ ~ _ l_9Q ~ _ _ !!Q. U ___ _]!0 U 
~.6-~initro-2-meth_t_lE!mo! _ UGIKG _____ O _ - ~ ~ ---·-- __ o __Q --~ _ _ _ 190 U _ _ __ ____ 1~0 YJ _1fq !!.:!_ 
~,~~yt_eh~ yr~~- UG/KG ~ s-- _ ~ --- __ __Q _ ___p ___ as_ _ ~ u_ _ __ _ _.!..._4 u _ _!9 u 

,~-e-~2:3-methytp~ ~ - UG/KG O 0% 24Q_
1
___Q __ O 86 __ 80 U __ _ ?_i~ ____ _JI~ U 

4-C~r~amllne __ UG/KG __ 0 0% ~ l----0~.- _2 ___ 8~ __ _ _ _ ~Q_ll_ __ _ ____ - ~ u_ _ 89 ~ 
4-Chlorophenyl ~r!_~er UG/KG O 0% __ ___Qf--- - ~ f- ---86__ _ _ _ _ _ _ _!Q ~ _ __ __ __ ~ ~ ___ 89 ~ 
4-Methylphenol UG/KG O 0% 900 0 0 86 _ _ ~Q ___ __ _ _ _ _?i ~ _ _ 89 U 
4-Nruoanitine UG/KG O 0% O O 86 190 U 180 U 220 U 
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Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 

Surface Soil Sample Results 

--~_'!'T~-

_, ·-----+------!---- •-
,. 

- ·-1----

SEAD-4 r - 554-9 · . 
S oll ---· 
- 4 3180 
·--0 . 

- . o."2 . . 
- 1,1111999 

----· DETCTION TAGM TAGM DETECTS ANALYSES 

l~~t~; 
soil · 
- -4f100 
=- ~i.-

0.2 
12/15/1998 SA __ _ 

'R:~has~ t,step 1 

- F-REa - - ·- ·NuMBER~NUMBER I NuMsER -sA -- -
UNITS '. MAX.IMUM. I _ 0.£... _ NYSOEC ABOVE 01: 9£ 1-l~.C~<?M~ 

N IN 

I
J~hetftlL .. '-- U.G/liG ..0. 0-'fi 100 0: • ___ O .:....--- 86 _ 1~ U 
Acenaphthene UGIKG 78 9% 50000 0 8 86 80 U 
Acenaphl~ti!.!!!.-.-=-= UG/KG 32 9% 41000 O . ~ · _ ~ _ ~ :[ 
,Anthracene _ _ _ __ UGIKG 110 17% soooo _ _ __2_ _ .:!..?_ . _ ~ _ _ ~ ~ 

Benzo(a )anthracene __ UGIKG 560 83% 224 __2. _ _.11 _ ~ _ . _ 1:_! J 
Benzo( a)pYr.!.!!!._ _ UGIKG 450 80% 61 11 69 ~~ 8.7 .-!.._ 
Benzo( b)fluoranthene _ _ UGIKG _ _ 890 80% 1100 _ __Q_ _ ~ . ~ ~! :!.._ 
Benzo(ghiJperylene _ UG/KG 310 _ 55% 50000 0 .£ . _ ~6 ~Q ~ 
Benzo(k)Muoranthene _ UG/KG 510 ___ '50% 1100 ____ 0 ~~ _ !6 __ lQ.~ 
B!s(2-Chloroethoxy)methane UG/KG _ ~ 0% __ O .Q 8~ ~ Y.._ 
Bis(2-Chloroethyl)ether _ UG/K__Q_ 0 0% --1--•- _Q_ _0 _ _8~ ~P..~ 
Bis(2-Chloroisopropyl)ether _ UGIKG O 0% ___ _Q O 79 -~ -~ 
Bls(2•Eth~l}chthalate UG/KG 13000 59% 50000 0 §1 ~§_ _ 80 g 
Butylbenzylphthalate UGIKG 12000 12% 50000 __ ~ -- _ 10 86 ~ '::!.._ 
Carbazcle __ UG/KG 120 ___ 22% ____ 1- __ Q _ !9 ~ _ ~~-

IChrysene _ ___ UGIKG 570 -~ - . ~Q. ----~ - ~ ~ _ _ _ __ .. !..:I!.=!... 
Oi-n-butylphthalate UGIKG 220 44% 8100 _ 0 .. 38 86 80 U 
Oi-n-octylphthalate _ __ ~~ ~ _ - ~ _ 50000 --=-.£ ·- ] 66 · ---- - ~ "Q"" 
Oibenz(a,h)anth~e _ -· UG/KG _ __ _...Jl.Q. 22% ___ ~ __ 11, _19 8_6 ~!:! 
Oibenzofur!~ __ UG/KG __ 5_8 _ 16% 6200 __ _Q _ J.~ ___ ~6 _ _ _ ~ !!_ 
~~)'.!.P.:hlhalate __ _ UG/KG 22 16% 7100 __ j? __ _] 4 _ ~ ~Q. ~ 
OimethyJphlhalate UGIKG 0 0% 2000 _ __9 __ _ 0 _ _ ~ 8~ !J 
Flucranthen_!___ UG/KG 1100 93% 50000 1- __ Q ~O _ !_6 1Q J 
Fluorene UG/KG 74 6% 50000 0 5 86 80 U 
Hexactiio(obenzeri"e ____ --- ~GIKG __ 0 ---~ --~ !Q_ -=·:~!) . ---~O -- ~ ~ - ~ 
Hexachlorcbutadiene UGIKG O 0% 0 0 86 80 U 

SEA0-4 ~-·~-SOIL 
- 43199 

6 
~ 

7/11/1999 SA ---
8:_excHR<;>M~ 

~-

SEAD-4 
554.94· 

· •s01L- --
- - ~~[ 

0.2 
·, 2,16/1998 
sA - · 
RI Phase- 1 Step 1 

: -=1 
180 U 
74 U 
"f.i" u· 
74 u 
74 U 
74 u 
74 ·u 

~y4 u 
f.i u 
74 U 
74 u -74--u 
74 U 
74 u 
74lr -
74 U 
74 U 
74 U 
74 u 
74 u 

-· 74 LI 
74 u 
74 U -
74 LJ 
foi u 

SEAD-4 

~s: 
SOIL 
--'3,os 

- - -0 

- 0.2 

12117/1998 
SA " 
RI Pti"ase 1 Stl!P 1 

N - r 
220 U 
89 U 
89 U 
8i U 
89 U 
. 69 U 
89 U 

---59 U 
89 U 

·-59 U 
89 U 
a·g U 
89 u 

89 U ---sgu 
a9 U 
a9 iJ 
89 u
a9' u 
89 U 

·· s9U 
89 U 
89 u 
89 u 
89 U 
8~ lJ 
89 UJ tf!11achlorocy~~dielle-= UGii<G O 0%r--- ·-__ _Q_ ___ o ---~ __ _ _____ -_ 80~_ 

f.'H-';e,~ac~h','lo'=c,o-:'el~h•,c"~• _____ UGIK_ G_ - ~ ---:0cc%+-,=--: __ Q. _ 0 __ --~ _ ~ _y _ . 
lnden0(1,2,3-cd)pyrene __ UG/KG 320 -~ - ~ - _ __Q_ ___ ~ 6 ____ -~ __ -~~-

74 U 
74 UJ 
74 i.r 
74 LI ·- ·1---- •::~· 

lsochorone UGIKG O 0% 4400 0 0 86 80 U 
N-Nitrosodiphenylamine ___ UGIKG __ ____!! _ 1% ____ o _7 _:~~J 6 -~-: _ _ _ ::-~~ !_~ ~ 
N-Nitrcsodiprop~e UG/KG O 0% _ ~ __ _Q_ ____ Q. __ - ~6 _ -~~ 

Naphthalene UGIKG 74 13% 13000 0 ___ _!1 . _ _!6 . ___ H _ _ _ !Q..!:! 
~~~ ______ UGIK__§_ _ 0 0% r---- ~ _ ____Q. ___ _.2 __ . -~ _ ·-·- ~Q ~ 
Pentachlorophenol ___ ~ _____ ___Q_,_ 0% _____!QQQ ___ 9_ ___Q. 86 _ 19..Q y_ 
Phenanthrene UGIKG 640 87% 50000 0 75 86 4.6 J 
Phenol ·----·---- UGfl<~ -;y -- 2%1---•30 -- 0 . -2 -86 80 U 

- 74 u 
74 TI 
74 u 
f.i ·u 
f4 ij 

180 u 
74 i., 
74 u 
e]~ 

s9 U -
s9 u· 

. 89 U 
89 u 
89 U 

- 220 u-
·ag U 

- 89 u 
- -~![ l~;~~S~~=s- --· UGJKG ·'"ggo= --aa% :..-=-_soooo :_:-] · __ ::Tu ~-!~ - f~~-

1,3,5-Trinitrobenzene -- IJGJKG- . ~ --. ~ I---- - - - 0 - -- - , -·- - ·as 120 IJ . - 120 U - - 120 lJ 

~-~~~~~oil~::~:~. ~:~ 7~ ~: -~ -=--~J =-==:: -=---·-= =- ___ -_ ~~~{~Q=-:~ --=~--~ "J_{t~ - -= ~~- ~: __ _ 
2,4-0initrctoluene UG/KG 330 2% 0 2 86 120 U 120 U 120 U 
2,6-0initrotoluene UG/KG O 0% 1000 0 =-=~ . ·-==-86 ~---=- ·- = . ..J1Q lJ - - _ __ ____ 120 U ~----- =-·- )2~ .Q-=:. 
2-Nitrctoluene _ __ UGIKG O 0% 0 __ 0 _ !_9 _ _ __ _ 1~0- ~ - _ !~. !,.I ___ ]2Q L 
2-amino-4,6-0initrotoluene UG/KG ~ _ _ 1~,- ____ o ___ 1 ____ ~~ ___ __ ! 2..Q.Q_ _ gQ. l! _ 12~ ~ 
3-Nitrotoluene UGIKG O 0% 0 0 79 120 U 120 U 120 u 

1 

ii 
0% 
~~+--- ---i -~ -~~!-~-~=~i --==~- ...=-:· ~~ ·~ -· - - --{[~ ~ ----g~I~ 
~ 
0 
0 
~ 200

~ - ~~=irf=-~-~=~~----=~ffiF--- -.:~-=--·=~-~-~11n·- =~i~~Jr- --
-, 

. r-c:.:,,n ... rL/t:.:)l,..~C,$ t3~l 2900 ol . 20 · - 86 . ---· - -- -· 4 U 23% 

~:~~ ~ -- ~~,-· __ ~;1_ -- ·- --~-----~ ~ 
- I - - -~ · u 

- 3) u 
4.4 lJ -

----44 .U 
l------4.4 u 
----· 2.3 u 

31% 
34% -

1% 
6% 
9% 
0% 
0 

41J ~, 1 86 _ --- -- ~!,)_ -- f-

~ 
110! ~!I- --!1-- :1-· --~- -- .! ~ = ~-· -=-:- -· -

• I I o o 86 81 u 
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ANALYTE 

1~•±>=-~ 
Aroclor-1242 

Atoclor-1248 
AroClor-1254 
Aloclor-1260 
1---
1Beta-BHC 
10etta-B~ -
Oieklrin-·-

Endosulfant 
Endosulfan II 
Endosulfan sulfate 
Endnn -- -

~drinald~ 
Endnn ketone 
Gamma-BHC/lm-dane 
Gamma-Chlord.ine 
~ptachl0< 
Hef?!.!_C~r !E_OXlde 
Melhoxych~ 
Tox~e 
HERBICIDES 
2,4.S-T--

2,4,S-TPIS1lvex 
2.4-0 - -
2,4-:08 -

£a1a£0~ 
Oicamba 

oichlo~~
Dinoseb 
MCPA- -
MCPP __ _ 

METALS -
~m 

~~y 
Arsenic 

eloum 
~~ 
Cadmium 

,f alcium _ 
ChrOllllum cow--
1~~---=- -
9'~ 
Iron ~ -
~g!!_ew m-=._ 

~•..!!9•~ 
!!'.'ercury_ 
Nickel 
Potus1Um" 
Selen11.affl 
Sllv~ 

l
§ o~m 
Thallium 
!vanadium -
Z.nc 
Chr~~- He)(avalenl 
Nrtrate/Nllrrte 

Seneca Army Depot Activity 
SEA0-4 Remedial Investigation 

Surface Soil Sample Results 

- I -- -
--· I - -

SEA0-4 
SS4-9 

sciiL 
--43180 

- 0 
02 

71 11 /1999 

FREQ j I NUMBER NUMBER I NUMBER SA -
UNITS l ~AXl~UM j • 9F !£!'_§_.DEC - ABOVE _.2! ~ - H~c~9M§ 

OETCTIO!:! _!A~ TAGM pe~~s ~NAL YSES 

UG/KG_ = _011, .. __ ._ O ~, 
UG/KG 0% 0 0 

_ ,~~-- 2~ - :~-i -~--;r-
UG/KG O 3 
UGIKG O 10 
UG/KG - -0 - Q ' 
uG/KG - --o - s 
UG/KG 900 -- Q 

- '~G 900 _ -_- ·01' 
UG/KG 1000 0 
L/GJKG 100 0 1 

UG/KG - 0 - 10 
iJGJKG - - 0 · 3 

UG/KG O 0 
UGJKG O 8 
UGIKG ---- 3 

UG/KG 5% - ·4 
UGJKG 0% 0 
UG/KG- 0% ---- ---~ 

~~~ -=-~ - ~: j': -- ~ ~ 
UGIKG O 0% 500 0 0 
UGIKG - 0 a% -- - 0 0 
UG/KG - 0 - 0% - 0 0 
UGIKG O - 0% - - 0 O ~,~r~_J j ~~- --~ -~ 

86 
86 
86 
-86 

1~1 
80 
~ 
86 -as 
86 
86 
86 

86 
86 
86 
86 
86 
86 

~ 

7 - , 
7 
7 

_ !_ 

SEA0-4 
554-90 
SOIL 

4 3100 
- O' 

02 
12/15/199! 
SA 
Ri Phase 1 Step 1 

N T 

~JU_ 

4~ 

41.J 
4U 
21.J 
2 u 
2U 
2U 

20 u 
20~ ~ 

MGIKG 18800 100% ~ io · 0 - 86 86 8410 
MG/KG ---,-48 -- - 40% --6 ° - 15 34 - 86 ----iiilJ 
MG/KG 146 --1 00% --89 · - 4 - - 86 86 3 5 
MGJ-KG -- 278 -- ·100% 3 00 - - 0 86 86 - 60 4 
MG/KG - 100% - 1~ f ;. 1 86 86 0-32 J 
MG/KG -13% ·- 2.45-; - 0 - ;, - 86 - - 0 15 J 

MG/KG- 100% 125300 • J - 86 86 - -" 3290 

_ --{~~~- ~ :: - 3~~ _ _j~ -- :: :: _ - 1~3: J=--
MGiKG'" 100% ~ --30 -- -· 86 - 86 - - ·-·-.-···-;,:4 --
MG/KG - - 2 - 2 --86 - - 065 U 

-- ~~~ 1-~ ='-'-- --'C= ----J --~t -1 - -~-~ --'-~,, ~ 
100% 21100· 1 e6 ___ 86 - - 2490 
100% 1100 • 3 86 86 502 

- - 52% - - 0-.1 - 16 --·- .. 45 - 86 001 J 
100% --~ - - 86 86 -- - 19 

i::::="-1----'= 'l--- -='-.:'.l- = "-I· - - ~! -~t - - 08~~ ~ -
- --5 - 86 -- - 021U 

G - -29 86 - - - - 54-2 LJ-
KG - ,9 ----86 ____ - 7 4U-

KG -';,;-".j-- _,.,:;:::.j 1 -- 86 - 86 - - 16◄-

~~~ = "+-----_-_,..2'::C,11,=+--- ~ =- --~ - -rs - 14 7 "--:-.l!! -~ 
MG/KG ---- ---- --- - -- 66 -- - 806 J -

SEAD-4 

-~90 ,_ 
~: ,3199 

I 

-· 0 
02 

1111119!1 
SA 
HEX CHROME 

N- -1 

I 

10~5 

-

SEAD-4 

~-94 -
L 
43104 
- 0 

02 
12/16/19~~ 
SA 
R~ hase 1 Step 1 -, 
N 

37 U 
37 u 
37U 
37 u 
37 U 
,~g u 
19u 
3 7 u 
19 u 
3 7 u 
3 7 u 

. IT u 
IT u 
3""} U 
19 u 
19 u 
1 9 U 
19u-
19 u 

199 u 

11600 
o.62 IJ 
f:2 

45.2 

0 37 1J 
003 U 
425-0 

~ ., 
19.1 

··- - ·~· 
065 u-

30700 -
W4 
5210 
4401-
~~ 

,2 
890 

o.32 u 
o1a U 
424 u 
Tsl.J 

- 1 a"] -

-

~~! J - -

0 97 J 

• Soil criteria for these 1norganics are site background values. 
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SEA0-4 
554.95- -
SOIL -

- 431 05 
0 

02 
12/17/1998 
sA-
RIPhase 1 Step 1 

N - I 
44 U 
44 U 

- .;4 lJ 
44 U 
44 U 

2 3 U 
2 3 LI 
4 4 lJ 
2 3 U 
4 4u 
44 U 
44 u 
44 U 
44 u 

- 2 3 u 

1- -

0-16 J 
23 u 
2JU 
23 U 

230 U 

8-880 

31 IJ 
4 1 

54 5 
o 3IJ 

0 04JU 
8550 

----~ 
~~ 

20800 
-~ 

~20 
438 

_ Q_07 IUJ 

~ 5 
1610 

_ _Q 4!U 0.2 U 

-~,i~ 
~ SJ 

0.03 J 
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Subsurface Soil 





I-

Volatiles 
1, 1, 1-Trichloroethane 
1,1 ,2 .2~ T eirach loroethane 
1, 1,2-TrichlOfoetha"ne ~ 
1, 1-01ch107oethane -
1, -,":'Qichloroe the"nE! · 
1,2-0ichloroeUl"arle 
IJ,2-Dich_l_oroethene (t~ I) 
1,2-Q!C!1.!?!£>~a~ 
Acetone 
Benzene 
Bromodichloromethane 
'Brom0torm -
Carbol1disulfide 
Carbon telrachloride 
l~ hlorobe~ eni _ 
Chlorodibromomethane 
Chloroethane 

1Chlorofo~ - _ 
Cis-1 ,3-0ichloropropene 
Ethyl benzene -

1 

MethY lb rOmide 

- ,_ ---

I - ----+--- -·- I - - - -
FREQUENCY 
- OF -

UNIT I ~XIMUM _ !" DETECJIQN 

UG/KG 0 0% 
UG/KG o Oo/; 
u&i<G o ()o/;-
UGIKG o 0% -

,UG/KG - - o 
UG/KG 0 

0% 
· a% 

UGIKG° - --0- - 0% 
UG/KG o 0% 
UG/KG - -- 31 - 9% 
UG/KG - 0 - 0% 
UGIKG o · - 0% 

- ' uGtKG o 0% 
UG/KG - a -0% 
UG/KG - 0 - - """"a¾ 
UG/KG - 0- - - - 0% 
UG/KG -□ --- ~ 

- ' uG/KG -- o· - - 0% 
UG/KG --15 Fo° 
UG/KG □- - --~ 
UG/KG 1 1o/, 
UG/KG O . 0% 

_ ,UG/KG _ - - 0- _ 0% _ 
UG/KG O 0% 
UGIKG o 0% 
DGiKci - o """"a¾ 
UGtKG 2 --3% 
'uG/KG ---0-- -- 0% 

TAGM 

1-- •M 
600 

200 
400-

100 

200· 
60 

2700 
- 6 00 
- 1700 

1900 
- "360-

5500 

300 
1000 
100 

Methyl butyl ketone 
Methyl chloride -
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methylen e- chloride. -
Styrene ---

Tetrachloroethene Y~<L o _-- oo/o _- 1--
To1uene UG/KG 13 28% 

1400 
1500 

!Total Xylenes _- - _ _ UG/KG - - 8 - -____ 4o/;-_ - - 1200 
Trans-1,3-Dichloropropene UG/KG 0 0% 
Trichloroethene UG/KG 0 0% - 100·-
Vinyl chloride UG/KG 0 0% 200-
SemivOlatile OrQanics -- --

Qµrichlorobenzene UG/KG - 0- - Oo/, -t 3400 
1,2-Dichlorobe nzene UG/KG o - ' - Clo/; - - 7900 
1,3-bichlorobenzene UG/KG- -0 --0% - 1600 
1.4-Dichlorobenzene _ UG/KG _ 0 _ _ 0% _ _ _ 8500 
2,2'-oxybis(1-Chloropropane) UG/KG 0 0% __ _ 
2,4,5-Trichlorophenof _ UG/KG O _ _ 0% _ _ 100 
~ 4.6-I richlor£eh!_n~ ~ G/KG ____ o_ . 0% __ _ __ 
2,4-Dichlorophenol UG/KG O 0% 400 
2,4-Dimelhyiphenol -- _ UG/KG ··- o -_ - 0% - -
2,4-Dinitrophenol UG/KG 0 0% 200 
2,4-0initrotoluene UG/KG - 0 - 0%- -
2,6-Dinitrotoluene -- - UG/KG - 0 0%~ 1000 
2-Chloronaphthale_n_e __ UG/KG 0 0% - ---

2-Chlorophenol _ _ __ _ UG/KG 0 0% . __ 800 
2-Methylnaphthalene UG/KG 260 4% 36400 
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NUMBER 
ABOVE 
-TAGM-

0 
0 
0 
0 
0 
0 
0 
0 
0 
6" 
() 
0 
0 
0 
ci 
6 
0 
0 
0-

0 
0 
0 
6 
0 
0 
0 
0 
0 
0 o-
o 
0 
Ii 

0 
0 
6 

---0 -

0 
- - 0 

0 
0-

0 
0 +-

- ~-- • -
0 - o·-
o 
a 

Seneca Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI ESI 
JMW4-1 

SOIL 
-_ JMW4-1 

SOIL 

NUMBER -r NUM-BER - OF- - - & -
12_~TE<::TS _ ANA.Qi'SE_§ 

0 
2 

12/6/1993 
S64-1-5 
'ou -

0 
0 
0 
0 
() 

0 
0 
0 
7 
0 . 

0 
0 
0 
0 
0 
0 
0 
6 
0 
1 
0 
0 
0 
0 
0 
2 
0 
0 
21 
3 
0 
0 
0 

N 

76 12 U 
76 12 u 
76 · 12 u· 
76 12 u 
76 12 D 
is 12 u 
76 12 U 
76 12 Li 
76 12 u 
76 12 u 
76 12 u· 

76 12 u 
76 12 u 
76 12 u 
76 12 U 
76 12 U 
76 12 U 
76 12 u 
76 12 u 
76 12 U 
76 12 U 
76 12 U 
76 12 ' U 
76 12 U 
76 12 U 
76 12 U 
76 
76 I 

i2 Li 
i 2 U 

76 12 U 
76 12 U 
76 12 Li 
76 12 U 
76 12 u · 
7 
7 
6 I 390 ,U 
6 I 390 u 

7 6 390 U 
O 76 -- - 39 0 U 
o 39 3 9o u 
o 76 · 95o u ·-
o - 16 -- ·300 u-· 
o - - - 76 - -- 390 u-
o· ·- ·--16- 390 u 
o - 16 - - ·s5o u· 
o - 76 390U 
0 76 390U 
0 76 -- -- ' 390 u- --
0 - - 76 -- ·- 390 U 
3 - . 76 - 390 U 

page 1 of 52 

0 
2 

12/6/1993 
S6~ 1-1 --

SA 

N 

12 ·u 
12 U 
12 U 
12 U 
12 U 
12 u 
12 U 
12 U 
12 U 
12 U 
12 u 
12 u 
12 u 
12 U 
ii u 
i 2u 
12 u 
12 U ,rn -
12 U 
ii u 
12 u 
121.J 
12 u 
12 U 
12 U 
12 U 

·12 U 
·,2 Li 

12 u 
12 U 
12 u 
g u 

390 U 
390 U 
390 U 

390 IU 

-

ESI 
MW4-1 

_,j.QI!:_ 
4 
6 

12/6/1993 
S84-1-3-
SA 
N 

12 U 
12 U 
12 U 
12 U 
fa i] 
12 Li 
12 Li 
12 U 
12 u 
12 U 
12 U 
12 u 
12 u 
12 U 
12 U 
12 U 
12 U 
12 u 
12 U 
12 U 
12 Li 
12u 
12 i] 
12 u 
12 u 
12 u 
12 Li 

- "12 u 
·12 u 
12 u -

-- , 2 ij" 
12 U 

ESI 

~ f 4-1 
SOIL 

8~ 

I---

-.-.. 10 - --

!_2/611993 -

~4-1-6 
SA -- --

N 

11 U 
1i u 
11 U . 
11 u 
'iiu" 
11u 
11 U 
11 u 
11 u · 
i1 u · 

11 u 
11 i] 
11u 
i1 u 
11 u· - -·- ·-
11 U 
i1 u·· 
11 U -
11 U 
11 U 
11 i] 
11 U 
i1 U 
11 U 
·11 u 
11 U 

- By_ 

11 U - --,, u -

~ hase 1 Step 1 :,,--r- -
_::_:__!___ 1--

2 

-= 33 [ 
12/20/1998 

- ,_- 43171 
SA 

N 

11 U 
11 U 
11 U 
11 U 
11 U 
11 u 
11 U 
11 u 
31 -

11 u - 11 u 
11 i] 
11 u 
11 u· 
11 i] 
11 U 

- 11u 
11 U 
11 i] 
11 u 
i i"u 
11 u 
ii u 
11 i] 

I ]_1!) 
11 U 

--·11 U 

1-.:. __:=-_,, U 
- _ ___!]_~ 

11 U 
- 1-1u -- ii u 

ji[t __ 1-

_1 1 u _ 
1]_i-. _ .!.!_"[ 

390 U 360 IU 76 U 
390 U 360U 76U 
390 u 350 u ·-- - 76 u·•- -

390 U 360 U - 76 U 
390 U - 360 u --- • - --

940 U 880 U - . - 180 U 
390 U 360 U 76 U 
390 U . . 360 U 76 U 

--• 39o u Tsou ·-- - 1"s w 

940 U 880 U - 180 UJ -
- 390 U -- 360 U - --- 76 u - -

390 U . . 360 U 76 U 

390 U 360 U 76 U 7 sou ____ 360u ·- 7 6u ·--

· 390 u - - 360 u ~ u·-

5/9/2000 



- -- ·-- ·- - ---f-- --1 

•-·- , __ -

--- +-

FREQUENCY - ~ -- ,_ 

- u N1r - L MAx 1i..1uM joETEET10N 

2-Methylp~nE! _ __ ,_\!G/l<G__ _ __ Cl ··- __ 0% 
2-Nitroaniline UG/l<G O 0% 
~Nitrophenol - - - UG/l<G - O - 0% 
3,3'-0ichlorDbenzidil'le UGIKG -- - -Q - 0% 
3-Niiroaniline -- - UGil<G O - - . O'I, ·--
--- ~- - ·-- - f---,-- -· --- - -
4,6-0initro-2-methylphenol UG/l<G O 0% 

TAGM 

100 
430 
330 

500 

4-Brom~fihenyl phenyl ether ,!:!.Gil<S,_ __ O ~---- _-_ 0% -- -::-=--
4-Chloro-3-methylphenol UG/KG O 0% 240 
4-Chloroaniline ·· UGll<G • - O - · 0% - ---- 220 
4-Chlorophenyl phenyl ether · UG/l<G . O - _ 0% -- - -
4-Methylphenol UGIKG O __ _ _ 0% __ _ _ 900 
4-Nitroaniline UG/KG O 0% 
4-Nitrophenol UGll<G O 0% 100 
Acenaphthene -- --- UGIKG 88 - · - ~ - --50000 
Acenaphthylene - UG/KG 170- - - 4%--~0 
Anthracene - - - UG/KG 340 · -· -;w,--· ~ 50000 

. --- -- -·- --
Benzo(a)anthracene UG/KG 1100 7% 224 
Benzo(a)pyrene - UG/l<G 880 ·-- ---iw,; -- •---61 
Benzo(b)fluoranthene _ UG/l<G 730 __ ~ --- e--- 1100 
Benzo(ghi)perylene UG/KG 270 3% 50000 
Benzo(k)fluoranthene ___ 

1
~ .. 890 5% _ 1100 

Bis(2-Chloroethoxy)methane _ UG/KG _ _ o _ 0% ___ _ 
Bis(2-Chloroethyl)ether _ UG/l<G O --~ -
Bis(2-Chloroisopropyl)ether UG/l<G O . _ -·· 0% __ 
Bis(2-Ethy~xy))Phthalate _ UG/l<G _ _ 2000 _ _ _ _ 11 % _ _ 50000 
Butylbenzylphthalate UG/KG _ 120 __ _ 1% ___ 50000 
Carbazole UG/l<G 160 1% 
Chrysene UG/KG 1000 11 % -- ~ - 400 
Di-n-butylphthalate UG/KG 63 24% >-- 8100 __ 
Di-n-octylphthalate UG/KG 37 21 % 50000 
Oibenz(a,h)anthracene UG/l<G 48 1% 14 
Oibenzofuran UG/KG 33 -- ~ - ·- 6200 
Diethyl phthalate UG/KG O 0% -- - --7100 
Oimethylphthalate - - UGIKG O -- - 0% - - - 2000 
Fluoranthene - UG/KG 2400 - - 11% ·- 50000 
Fluorene --- UGIKG 330 4% - 50000 
Hex'achlorObenzene- UG/KG o --()%·-- - --4-10 
H8xachlorobula"diene UG/KG - a -. - -0 %- -
Hexachlorocyclopentadiene UG/KG _ _ O -~ 
Hexachloroethane UG/l<G O 0% 
lndeno(1 ,2,3-cd)pyrene - - - UGl l<G 260 ~ 
lsophorone UGl l<G O 0% 
N-Nitrosodiphenylamine UGl l<G O 0% 

- · - 3200 

4400 ° 

N-Nitrosodipropylamine -:_ UG/l<G O - ~ · -:.= _ 
Naphthalene UGIKG 130 3% 13000 
Nitrobenzene UGIKG O 0% 200-
Pentachlorophenol UGIKG O 0% -~~ 
Phenanthrene UGIKG 1400 8% 50000 
Phenol UGl l<G O 0% 30 
Pyrene -- - UGIKG 1800 9% 50000 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 

NUMBER 
. ABOVE 

~~-

0 

0 
6 
0 0 --
o· 
0 
6 ·a 
-D -

O -
0 
0 
0 -o-· 
I) 
2 
2 -
0 - -
6 
() 
0 
6 
if 
0 
0 
0 

NUMBER 
-OF -

DETECTS 

0 

0 
0 
0 
0 
() 
0 
0 
0 
0 
0 
0 
0 
2 
":i 

-3 
5 
6 
7 
2 
4 
0 
0 
0 
8 

-~---1~ -:: 
1 - 0 - -
0 
0 
0 
0 

1 
1 
0 
0 
8 
3 

a o 
0-- - 0 
0 --· · - o 

- · o - --·o -
· o·-- - -2 

o· o -- ·o -· o 
- 0-- o 

- 0 - 2 
a ·- -a 
o-- --· a __ o___ 6 

- 0 0 
-0- - 7 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI 
:MW4-1 

·•soil · 
-- 0 

2 
N_(f~BER 112/6i1J93 

OF SB4-1-5 
AN_!lf YS~~ _DD -

76 
76 
76 
76 

- 76 

76 
76 
76 
76 
76 
76 

7 6 
76 

- 76 

76 
76 
76 
76 

76 
is 
76 
76 
76 
37 
76 
76 
76 

-76 

7 6 
76 
76 
76 
76 
76 
76 
76 
76 
76 

---76 
7 6. 
76 

76 
76 
76 

-76 

76 
·16 
76 
76 
76 

N 

39D !U 
950 U 
390 U 
390 Li° 
950 [j 
950 u 
390 U 
390 lf 
390 u. 
390 U 

J 9ciu 
950 u 

950 u 
390 u 
390 u 
3 90 Li 
390 u 
390 u 

-390 u 
390 U 
390 u 

. :390 11,!-
390 U 

390 U 
390 U 
390 u 
390 u 
--50 T 
390 u-
390 u 
390 U 
390 i:f 
390 U 
390 U 
390 u 
390 u 
390 U 

--39au·· 

390- u 
390 u 

- 390 u-· 
390 tT 

. ·-390 U 

390 iT 
390 u 

7 siiu 
390 u 

- --390 u- -
--:ioo o· 

page 2 of 52 

-

ESI 
Mw4-1 
soil 

0 
2 

12/6/1993 
SB4-1-1 
SA 

N 

390 U 
940 U 
390 iJ 
396 D 
940 1T -· 
940 D 
390 iJ 
390 U 
:iwu 
390 u 
3iJou 
940 u 
940 u 
:i9ou :joou· 
:i9o u 
39ou j-!iou 
390u
:i9o u 
390 U 
390D 
300 D 

390 U 
390 iJ 
39oiJ 
390 TI 
-56 J 

39ou 
:1ii"oD --
390 ij- -·-

-·-mu --
39oiJ -
390 Ll---
390 U 
39ou 
390 iJ 

---··:i9o D 
39o ·u - - · 

390 U :i9oiJ __ _ 
390 LI - .. 
390 D 
390 u -- . 
390U _ _ _ 

94ou·- --
390 u · ·-

- 390LI 
- 3ii"o u --

ESI 
MW4-1 
SOIL 
-- "4 

ESI ~ t ~~---
6 

RI Phase 1 Step 1 
MW4-11 ,---

SOIL --- 11 - ·-
6 

12/6/1993 
S84-1-3 -
SA 

10 
12/6/1993°
S64-'f:6-
SA - -

3.3 
fa/20/1998 

43171 
SA 

N 

390 U 
940 U 
390 U 
390 u 
940 u 
940 u 
3oou 
:iwU 
390 iJ-

390 U 
390 tf -
940 U 
940 U 390u - -
390 u 
390 u -
390 u -

- 390 ff 
390 o-
390U 

;:;1~---
390 U 

N 

~§2..Y 
880 U 
36D D 
360 D 
eeo D 

- 880 u 
36o u -3wu 

- ~§§: :Q-_ 
360 U 
360 U 
8Bo u 
eeo TY- -

- 360 U 
3601.T 

- 36D D 
36o u 
36ou 
360 U 

. 360 U 
36D D 
36D D 
36D·u · 

N 

76 U 
180 U 

- 76 u 
76 u 

,so u 
- ,sou 

- - Ts u 
76 U ·1su 
76 U -- -
1eu - -

180 u -
180 U 

·Ts u· . 76U ___ , 

76U 
76 U 

- · 76 D 
- 76u 

76 u 
76 U 
76D 

- 76 u· 
76 U 

390 u - 3eo lT . - - - 1su-
390 u 300 u --76 u -

---390 u 360 iJ - - 1su 
390U 360U 76U 
52 J 48 J -- 76 U 

390U 360U 76U 
390 U 360 U - - -- 76 U 
390U 360U . - 76U 
390U 360U - - 76 U 
3 90 u ·- 360 u- 76 u 
390U - 360U 76U 

--390 U - 360U
0 

- 76 U 
- 390 U -- 360U - . ·- 76U 

390U 360U 76U 
390U 360U - - 76U 
390U 360U - 76U 
390 U - 360 U -- -- -· 76 U ---

390 U 360U 76U 
390U -- 360U ------76 U 
396 u · ·350 D ·- - 76 u·--
390 U 360U 76U 
390U 360U . 76U 
94D u -·- -- 7isou 180 u - - -

- - 390 u ·---- - 360 u 76 u- -
39D U 360U 76U 

--390 u- •.. - - -- 360 U 76 u - -

519/2000 



=I= -- -1-· --1- --+-

Nitroaromatics 
1,3-0fnitrobenz-ene 
2A,6-Trinitrotoluerle 
2.4-Dinitrotoluene 
2,6-0initrotolue"ne 
~~itrptoluine 

- ·-

FREQUENCY 
- OF--

UNIT- ! MAXIMUM j DETE9'ION 

UG/KG-1-

UGIKG 
0 
0 

0% 
oo/o 

UG/KG O 0% 
UG/KG- - a 0% 
UG/KG O 0% 
UG/KG ___ 0 --- 0% 
UG/KG - -0-- -·- 0% -

TAGM 

1000 

-2-amino-4,6-0initrotoluene 
3-Nitrototu"ene 
i=°"Nitrotoluen8 
4-amino-2°]:Dinitrotoluene 
HMX - - ----

~,~g;~g - -- .~ - . ~~-
UG/KG - 0 0% 

Nitroberlzene 
RDX ---

Tetryl 
PesticictestPcas 
'4.4'-DDD - -
4,4'-DDE 
4,4'DDT 
Aldrin 
Alpha-BHC 
IAlpha-£.hlordane 
Aroclor-1016 
Arocior-1221 
Arodor-1232 

l~~or::i_lli 
Arocior-1248 
Arocior-1254 

UG/KG O 0% 
UG/KG - 0 -- --~ 
UG!KG - 67 - 7% .. 

UG/KG. -0-- 0% -

UG/KG 21 - 4% 
UG/KG - 2.9 -- 1% 
UG/KG- --8.2 ~ -
UGIKG - - - 0- . 0 % 
UG/KG 10 1% 
UGIKG o -· - - 0% 
UG/KG O - ---Oo/~ 
'u GiKG o-- -- 0% 
UG/KG o - - 0% 
WKG 27 1% 

200 

2900 
2100 
2100 

_ 4_1_ 

110 

UGIKG - - 1600- 5% 10000 
Arocio~ 12W 
Beta-BHC -
'Delta-BHC 
Oieldrin--

UG/KG 0 0% 10000 

JLIGIKG 1.4 - --._J''!.._ 20( 
UG/KG 5.9 1 % 300 
UG/KG O ---· 0% - 44 

1g_nqo~ulf~~ I 
Endosulfan 11 

UG/KG 11 1% 900 
UG/KG - 0 - - 0% - -- 900 

Eridosulfan sulfate 
Endrin-- -

Endrin aldehyde -

UG/KG 0 - 0% -- - 1000 

_ jUGiKG -= • .2% - ---~QQ 

Endrin ketone -
Gamma-BHC/Lindane 
G"anim3-chlordane 
Hept.ichlo-, - - - --

Hepiachfuf-ipoxide 
Methoxychlor ~~,,.-

UG/KG 1% 
UG/KG -- 0% - -
UG/KG -- - - 0% - 60 
UG/KG - O'll-,-- - 540-
UG/KG o 0% ~ -
UG/KG - 0 0% 20 
UG/KG ii--- __ 0_%_ 

UG/KG 0 -- ~ --
Herbicides 
f.°4°]..T-- - U G/KG 0 0% - --1900 

- UG/KG ~ - - 0-- 0% -- 700 
~----

-·---- 1--

NUMBER 
ABOVE 
TAGM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
() 
0 
0 
0 
0 
0-

0 
ii-
0 
0 -
0 
0 
0 
0 
0 
0- -

- 0 
0 
a 
0 

- 0-

0 

I 

NUMBER 
- oi= 

DETECTS 

0 
0 
a 
0 
0 
ii 
a 
0 
0 
0 
0 
0 

0 
3 

0 
i 
0 
0 
ii 
0 
1 
4 
0 
·1 

1 
0 
1 
0 
0 
1 
1 
0 
0 

---ci 

0 -
- 0 

0 
. - - 0 

-- 6 
0-
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1 

ESI 
'MW4-1 - ESI 

MW4-1 
-·-·-

SOIL -- -- - SOIL ---
0 
2 -

NU}A~ER r 2/6/!~~ 
OF SB4-1-5 

ANALYSES DU --

76 
76 
76 
76 
37 
76 
37 
37 
76 
76 
37 
76 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

-76 
76 
76 
76 
76 
76 
76 

- 76 
76 

N 

I 

polu 
130 U 
130 u 
130 u 

130 IU 

130 \U 
130 U 

13QIU 
130 U 

:i.9 U 
is u 
iii u 

- · 2 u 
2 u 
2 U 

39 U 
80 U 
39 u-
39 u 
39 U 
39 u 
39 0 
-2 u 
- 2 u 
3.9 U 
- 2 Li 
3.9 U 
3.9 U 
3.9 u 
3.9 U 
3.9 U 

76 2 u 

-

-

- is 2 Li __ _ 
76 ---- 2 u 
76 - - - 2 D 

- 76 -- 20U 
Ts · -- 200 u_ ~ 

- -:iii - - - 6 U ··-
--39 - -- 6 u 

0 -
2 --12/6/1993 

- sii4-1-1 
SA--

N 

1?0 1U 130 U 
130 U 
13 0 u 

13_0 IU 

130 \U 
130 U 

1~21:Q 
130 U 

3.9 UJ 
3.9 OJ 
3.9 i.JJ 

2 UJ 
2 DJ 
2 UJ 

39 i.iJ 
79UJ 
39 UJ 
39 UJ 
39 UJ 
39 i.Jj 
39 UJ 
- 2 UJ 
:i DJ 

3.9 UJ 
2UJ 

3.9 u J 
3.9 UJ 
3.9 uJ 
i s uJ 
3.9 i.JJ 

2 uJ 
- 2 UJ- -

2DT 
· 2 U-J--

- 20 UJ -
200 UJ 

5.9 u- ... 

ESI 

-4 
-6 

~ 1 ·--- -
~ ·---

~ ~-- 2 
10 -- - 3.3 

i2/6/1993 - , 12/611993 

S84-1::S 
SA 

11i/20i@8 
43171 SB4-1-3-

SA 

N 

•-

N 

130 U 
130 i.J 
130 U 
130 U 

13~ U 

130 U 
130 u 

130 U 
130 \:I_ 

3.9 U 
3.9 U 
3.9 U 
2u 
2 0 
2 U 

39 U 
79 u 
39 i.J 
39 u 
39 U 
39 u 
39 U 
2u 

-- 2 u 
3.9 U 

2 U 
-

3.9 U 

13D_IU 
130 U 
130 U 
130 u 
1301D 

130 u 
1~Q 

130 U 
130 u 

SA 

N 

120 U 
120 U 
120 U 
120 u 
120 U 
120 u 
120 u 
120 U 

120D 
120 U 
120 U 
12ou 
120 U 

3.6 UJ 3.8 U 
3.6 w - - "i"8 u 
iiiw Tsu 
1.9UJ - 2 U 
1.s u:r :i u 
1.9 UJ 2 U 
:iew 38 u 
74 UJ 78 U 
36 UJ - - 38 u 
:i6 UJ -1a u 

38 U 
Ta o 

- - :ieu 
--2 U 

- --2u 
3.6 UJ 3.8 U 
LlUJ 2 U-
3.6 UJ 3.8 U 

3.9 U iii UJ 3.8 U 
3.9 u 3.6 DJ 3.8 i.J 
3.9 u 3:SGJ ·-3.8- U 
3.s u - 3.6 w 3 .8 D 
- 2u 1.iiuJ- - 2u 
·-2 U f9 UJ - - -- - 2 U-

2 U 1.9 UJ 2 U 
2 u --- -- 1.s UJ -2u - -

·-2ciu --- -19 UJ ---- 20 U - -
200 u 190 w- - --200 u --- - -----

---t--
-- - -+- --2,4,5-TP/Silvex 

2,4-D -; 
2,4-DB -
Dalapon ____ _ 

UG/KG O 0% 500 
UG/KG o_ 0% 
UG/KG 0 0% 

- 0 
- 0-
--0- -

- 0 
- 0 
- 0 -' -~ - l~ ~---

5.9 u- -
-·-59 U - s 

- 59 U -
15o u -

=.ii-t ,~: : - c -- --+---
39 150 U 
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------- - f---+ --

---1---i- -- -
- ·--l- -· -

- U NIT - ~ MAXI MUM 

FREQUENCY - O F- - , -
DETECTION TAGM 

NUMBER 
.ABO\/E 
TAGM 

Dicamba UG/KG 23 3% 0 

0

NUMBER 
OF. 

DETECTS 

,oiciiloroprop • - - - UG/KG _ _ _ 0 _ ·- ·o;;;- - 0- o 
,QLn~s~ •. . UG/KG _ _ .Q _ ~ 0 9 
~(,~~ _ _ _ UG/KG .. Jl. _ ___Q~ _ _ 0 Q 
MCPP UG/KG O 0% O O 

Metals ----+ ==-1- ~ ~ -" 
:Aluminum _ _ _ _____ MG/KG 21000 -- -=- 100% ~ 19520 • ~ - 76 
Antimony MG/KG 57.8 28% 6 • 10 21 :~ -=--=~--- ~ - 71.s· 100% -:81:. T .:1§ 
'Barium MG/KG 133 100% 300 0 76 
'Beryllium -· --- MG/KG 1 - ~ - - ~ - O 75 
Cadmium ·-· --- . MG/KG 1.5 ·-·-;w.--·· - °i.46" 0- 3 
Calcium --- --· MG/KG 102000 - 100o/;-· .. 125300 • O 76 
Chromium -- - MG/KG 3820 80% - - ~ 17 - - 61 
Cobalt ___ ·- MG/KG 29.1 ·100% -- 30. 0 76 
Copper - -· - MG/KG 2250 100% - 33• . 14 76 
Cyanide - ---· MG/KG O 0% "ci:35 0 - 0 
Iron MG/KG 40900 100% 37410·• 6 . 76 
Lead MG/KG 251 100% -- --2<i:°4" 6 76 
Magnesium-.. - - MG/KG 32000 100% - 21700-. 3- 76 
Manganese- -·- MG/KG 2100 ---78% -- - , ,co· 5 59 
Mercury -- - MG/KG 0.12 45% ~ f .. 34 
Nickel . MG/KG 62.3 100% ••.. so· • 8 - 76 
Potass;;;;;,- MG/KG 2490 100% - • 2623. o 76 
Selenium -- MG/KG 0.86 - ~ - ·7 - o 25 
Silv-e,--· - .. - • - - MG/KG 1.2 8% 0.8 • 4 -Ei° 
Sodium -- MG/KG 134 ·- --61%·--·. 188 • O 46 
Ttiaiiiuii,-- . ---- MG/KG O 0% 0.855· .- - 0 -- - 0 
Vanadium MG/KG 31 100% ~ ·-· .• O ... - 76 
Zinc MG/KG 1010 100% - 115.-·· 12 -- --· 76 
Nitrate/Nitrite MG/KG 2.7 100% - -- -- -- - 37 

• Soil criteria for these inorganics are site background values. 

h:\eng\seneca\s4ri\lables\vatdata\Subsoil.xls 

Seneca Anny Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI ESI 
MW4-1 

·•son::---o 
· 2 

NUMBE~ - 112/6/1~.93 

-_J rJ"wf 1 

OF SB4-1-5 
ANALYSES DU -

N 

39 6 U 
39 ·sou 
39 30 u-
39 6000 U 
39 6000 u 

. 76 21000 
76 -·-:i:-a uJ 
76 4.2 
76 97.7 

76 M4 J 
76 0.37 U 
76 2460 
76 ns 
76 s-:s J 
76 1S:1 

-76 Q.53 u 
76 19500 
76 - 9.8 J 
76 4460 
76 "i,9 JR 
76 0.04 r 
76 25~1 
76 2490 
76 023 J 
76 o:-f.i u 
76 3f 2 J 
76 Q.23 u 
76 - 31 -- -.,6 - ·12.1 

- 37 -
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SOIL 
0 
2 

12/6/1993 
S~1-1 
SA . -

N 

5.9 U 
59 U 

. 30 TI 
5900 U 
-5900 u 

14800 
- 4.a l u/ 

6.2 
72 

-}!~t·· 
4280 

- 23.2 
- 11.3 
- , 4.1 

. 0.52 u 
2750 0 -

17.7 J 
4270 
--615 JR 
-0~05 T -
·2 1.8 
1 250 

0.4 J 
0.93 U 
43.8 TI 
0~23 u 
28.6 - ·-
79.6 -

ESI 
.~w4-1· +-· 
soi[ - · 
--4 •· 

6 
12/6/1993 
SB4-1-3-
SA- -

N 

5.9!U "59 u 
30 ·u 

-~:~~ B 

1~30~~ J 
3.9 . -

- ~~~ 
0.74 J 
0.49 U 

30900 
- ffe 

16.5 
·=-·ff• 

0.53 U 
34300 - . 
- Ts J 

7130 -

337 R 
. cf64J 
. 4ft; -
··1300 

0.09 U 
0~9e ·u 
105 J 
oT6" u 

··22.2 --

102 

ESI ~ RI Phase 1 Step 1 ~,-_ -:=- - ~rr~.r- --
8 2 

- 10 - - -33' --

- -_,12/6} 1_993 =-· -:!2120/~ 
SB4·1-6 43171 ·sA. -· - SA 

N 

u;i -
5500 U 
5500 U 

19200 
-z:sfuJ _ 
•21.S 
81 .2 

~J~ 
14400 

31.7 

N 

10500 
- 083 IR 

T3 
"K4 

.!L'!1_1J· 
0.11 U 

86500 -. 
- 18.1 

9.8 J 
57.1 --
0.59 D 

2 2000 •• 
----,-;-:,- I" 

.. -· 10400 

455 -- -----0:00 J 

- - 2 9.4 -

. -,,._ l ~~;=: 
--- ---

0.06 J 
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-1- -
----- - - _, --1-

---t--- + - - - ' - - f--

-- -t-- --
FREQUENCY I- -- or---

uN1IT~xiMU-M j D ETEci"1~ N r - TAGM 

Volatiles 
1,1,1·Trichloroe"thane UG/K ··o - Oo/o - i -

1,1,2,2-:'retrachloroethane UGI O - 0% 
800 
600 

!,1_,~1~1oroethan~-- .. UGI £_ . 0% fJ 
1, 1-Dichloroethane UG a 0% 200 
'1. 1-0ichl oroeihaoe · - - 0 0% · -- 400 
1,2-Dichloroethane -- O - 0% - - - 100 
1,2-Dichloroethene (tota-1) - 0 0% -
1,2:-oichloropropan!._-= 0 _ _ _ Oo/;;-_ ~--
Acetone 31 9% 200 

1 
Benzene ·--=- _- Q_ 0% 60 
Bromodichloromelhane O 0% 
'Bromoform tc= = - +- 0 0% - ·- - -
1

Carborldisulfide ·- ._ __ _,_ __ 0 - - 0% - - 2700 
Carbon tetrachloride - -0 0% --600--

~orobenzene _ 0 _ 0% - -::-_:_ 1700-
Chlorodibromomethane O 0% 
Chloroethane · -- O 0% - - -1900 
Chloroionn - ·- 15 - - 8%- - . - 300 
Cis-1 ,3-Dichloropropeiie' UG/KG - 0- - 0%- - -
Ethyl benzene- . - UGIKG - 1 "i'o/; 5500 

IMethylbromide _ _ UGIKG- - O - 0%. 
Methyl butyl ketone UGIKG 0 0% 
Methyl chloride - - UGIKG 0 -- - ~ 

~l!!l'I ethyl keto~ _ UGIKC3_ Q :_ ~"... 
~tl!_yl isobu~ tone UGIK~ _Q_ _Q_~ 
Methylene chloride _ UGIKG ?_ _ _ ~ 

Styrene a 0% 

300 
1000 
100-

T etrachloroethene UGIKG a 0% 1400 
Toluene . UGIKG 13 28% 1500 

1

Tota! XyleneS _____ +-==- t-- e - 4% --------=f20o-
Trans-1 ,3_-~hlo~ropene _ _ _Q_ ~ - ___ _ 

Trichloroethene ==- t--- O 0% 700 
Vinyl chloride- - O 0% 200 

1~ 1Tlivolatile Q_rg~ni~s -- - ----=---==--- __ -_ -=__ 
1,2,4-Trichlorobenzene 0 0% 3400 
1].0 ithlorobenzene --0%-- - 7900 
1.3-c5ictiioroiierizene - co/, - - - 1600 

1,4-0ichlorobenz.,;;--- =--- -t-- 0% 8500 -
2.~~oa ne) ~a~ ~. 
2,4,5-Trichloro henol f---,f----- 0% 100 
2,4,6-Trichlorophenol __ - ~~ 0% 
2.4-Dichlorophenol __ __ _ ___ __ _ 0% 4oo~-

l 

NUMBER 
-ABOVE 
- TAGM-

a 
a 
a 
a 
a 
a 

-0 

0 c-
o 
a 
a 
a 
a 
o-
il 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

- 6 
a 

- a - - a 
a 
a 

a 
a 
0 

1--· 

- NUMBER-
-OF 
DETECT~ 

a 
a 
0 
a 
a 

0 
0 
0 
7 
ii 
a 
a 
a 
a 
a 
a 
ii 
6 
a 
1 
o 
a 
a 
a 
a 
2 
a 
0 
21 
3' 
0 
0 
a 

0-- 1-

a 
a 
a 
6 

0 
a 
0 
- □-- -

a 
0 
-0 

~-Di'!'ethylphen_o_l ___ UGIKG 0% ___ i-_ 0_ __ _ _ 
2,4-Dinitrophenol _ U_G.!!5.G _ 0% __ 2_0_.Q___ __ _ q_ ___ __Q_ 
2.4-Dinitrotoluene UGIKG 0% a a 
2.~~e_!ce__ =- ~ G- - -- 0% __ 1000_:::: -·::: 0 _-- ~~-- 0 
.~ hloronaphthalene UGIKG _ a_ _ _ ___Q_ 
2-Chlorophenol _____ UGIKG ~---+---~---+-- 8__Q__0 ____ 0 ________ _Q_ 
2-Methylnap_hthalene UGIKG 36400 0 3 

a 
0 
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,__ RI Phase 1 Ste 1 RI Phase n5°tep 1 RI Phase 1 Step 1 RI Phase 1 Step 1 ESI 

- ~=-- ~ ~ 4 __ - ~~t12 ~~-=~- ~?_r~=- ~~~~3-~ - :~-2-~f~-~ 

5.5 3.4 3 4 2 6 2 
NU~~ER 112/2011998 --- - !_2_011998 - - - 121~11998 - _ 12/20/1998 

OF 43172 43168 43169 43163 
ANAIY§E_S ~ -=- §A -- SA - - -- SA --

11/ 101199_3' __ 

S64-2-1 -
::-·1§~ --=- •-- -

N N N N N 

76 
76 
76 
76 
76 
76 
76 
76 
-is 
76 
76 -
76 
76 
is 
76 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 -
76 
76 
76 

- 76 
76 

76 
76 

-76-
76--

-39- -

11 U 
1 1 u 
- , 1 U 

11 U 
11 0 

- 1 1 u 
11 u 

·1, u 

1 3 
11 u 
11 U 
11 u 
11 u 

1 1 u 
1 1 u 
11 u 
11 u 
11 u 
11 u 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
2 J 

1 1 u 
- 11 U 

- 3 J 
11 U 
11 Li 
11 U 
11 0 

__ )!ji --
72 U 

1s - ,10 u--
76 - - - 72 U - - ,- -

~ - 1 2 u 
76 -- - T2 UJ 

Ts - - - --., 70 if 
76 - - 72 u-

- 76 ____ 72 U -
76 - 72 U ---- •--

76 - ~ u 
- 76 ___ 72U - - 1- -
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11 U 
11 u 
11 u 
11 u 
11 U 

' 111T 
11 Li 
11 u 
11 u 
11 U 
11 iT 
11u 
11u -
iTu 
11 U 
1i u-
11 U 
11 u 
11 U 
11 U 
ii u-
11 U 
11 u 
11 U 
11 U 
11 U 
11 u -
11 U 
11 u 

. 11 u 
11u 
1f U -
11 U 

240 UJ 
240 UJ 
240 UJ 
240uJ -

11 U 
'11 U 

11U 
11 u 
11 u 
Eu 
11 u 
1i LI 
i3iT 
11u 
11u 
11 u 
-11 U 
11 0 

' 11 u 
1 1 u 
ii u 
11 u 
11 U 
11 U 
11 U 
11 U 
11 u 
11 U 
11 U 
11 u 
1i LI 
11 u 
--5 J 

11 u 
11 U 
11 u 
11 U 

11 u 
11u 
11u 

- , 2 U 

12D 
- 12 0 

12 u 
12 u 

- 12 U 
12u 

12 u-
19 u 
12 u 
12 u 
12 u 
12 U --- - rru 
ITu -
i2u 

I ~-'_g !:!_ _ 
12 U 
ITu 
12 U 
12 u

-12 u 
- rr o 

12 U -,2 U 
- 12 u 
ITu -
12 1T - -
IT u 
12 u -
12 u-
12 u 
12 iT---

72 UJ - - - 400 U -
72 UJ - - ---400 U -
72 UJ 400 U 

- 72 UJ - ---400 U- --
--- - -- - 4oou- -
170 UJ --_;_;c.c+=,-- --970 U -

- ii U] +----+~ --400 u -
-- - 72 uJ-- ---400 u---

-- 1 2 uJ - 400 rr ·- -
-- - --1?0 R - .-f----'--'--= - - 97li u-
- - --7 2 UJ - - - 400 U 

. 1 2 UJ ---- --=cc..-----1- 400 u - -
-- 72 uF - - 400u --

240 UJ -- - 72 UJ-- -- 72 U 400 U- -
260 J - - - - -fa J 72 U - ~ U --

51912000 



---t---1- - ·-···-

--
----- •--- ~---t------1 

-~,-- __ , - -FREQUENCY' - -
. "cif- --

.. UNIT --,--M-AXIMUM ., DETECTION i--- - TAGM 

2-Methylphenol UG/KG O 0% 
2-Nitroaniline UG/KG - 0 0% 
2-Nilrophenol _ _ _ _tJG/KG _ _ _q_ _ 0~ 
3,3'-Dichlorobenzidine UGIKG O 0% 
3~itroaniline . - UG/KG - --·o .. .. 0% 
4,6-Dinttro-2-methylphenol UGIKG o·· - ·-- 0°/, -
4-Bromophenyl phenyl ether UGIKG ---0 · - _.:.__ 0% 

100 
430 
330 

500 

4-Chloro-3-methylohenol UGIKG O 0% 240 
4-Chloroaniline _ ~ _ _ 0 ·--_ ·--0%--~- --- 220 
4-Chlorophenyl phenyl ether UGIKG O 0% 
,;:Methylphenol UG/KG •. --o· .. ~ ·- .. 900-
4-Nitroaniline UGIKG - 0 0% --· 
4-Nitrophenol ____ UG/KG - O .•. --~ ___ 1~ _ 
Acenaphthene UG/KG 88 3% 50000 

Acenaphthylene -=-=· ~- UGIKG 170 -~-- -=- .ir~-~-=-:..4.1QQ§: 
Anthracene UG/KG 340 4% 50000 
Benzo(a)anthracene · _ - .. · 'DGiKG, __!_!.QQ_ .... 7% ____ 224 _ 
Benzo(a)pyrene .. .. _ UG/KG 880 --~ - _ . _ _ 15__~ _ 
Benzo(b)Huoranthene UG/KG 730 9% 1100 
Benzo(ghi)perylene UG/KG ~ 270 3% 50000 
Benzo(k)fiuoranthene .. UG/KG . ---890 . .• So/; -· - , 100 
Bis(2-Chloroethoxy)mettiin.-- UG/KG ---0- -· ~ - Co/;· -
Bis(2-Chloroethyl)eth~r __ - UG/KG ___ ~_ Q_ _ _ __ Qo/~ 
Bis(2-Chloroisopropyl)ether UG/KG __ _ _ 0 _ _ __ 0% ___ _ 
Bis(2-Ethylhexyl)phthalate .. UG/KG _ 2000 _ _ 11 % _ 50000 
Butylbenzylphthalate UGIKG 120 1 % 50000 
Carbazole ~- UG/KG 160 .==,%· _ ~- -
Chrysene UG/KG 1000 11% 400 
Di-n-bulylphthalate UG/KG 63 24% ~~ _ _!!_10Q 
Di-n-octylphthalate UG/KG 37 21 % 50000 
Dibenz(a,h)anthracene ·- UG/KG 48 1 % --·14 -
Dibenzofuran ___ - ·, U~ _ 33 _ ,.__ 1% •. .1-- 6i00-
Dielhyl phthalate UG/KG O 0% 7100 
Dimelhylp_hthalate ______ UG/KG _,_ 0 _ , ...... 0% _ _ . _2000 
Fluoranthene UG/KG 2400 11% 50000 
Fluorene ~- __ UG/§_1-330--··-~ o- - · SOQQO 
Hexachlorobenzene UG/KG O 0% 41 O 
Hexachlorobutadiene - · UG/KG O 0% __ ~----___ _ 
Hexachlorocyciopentadiene UGIKG O 0% 
Hexachloroethane UG/KG O 0% 
lndeno(1 ,2,3-cd)pyrene UGIKG 260 3%--E _..1_2.QQ_. 
lsophorone UG/KG O 0% 4400 
N-Nitrosodiphenylami~e.-=:- \,IG/KG O 0% - - - -- - -
N-Nitrosodipropylamine _ UG/KG O 0% 
Nap_hthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

UGIKG 
UGIKG 
UGIKG 
UG/KG 
UG/KG 
UGIKG 
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130 3% 
0 0% 
0 0% 

1400 8% 
0 0% 

1800 9% 

- ·13000 
· ·200-

--·100 0- -

50000-
30 

50000-

- I 

N UMBER
A BOVE 
.. TAGr,r 

0 

0 
0 
0 
() 

0 
6 
a 
0 
ci 
0 
0 
0 
ci 
0 
0 
2 
2. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2-· 
0--

0 
1 

NUMBER 
- OF 

DETECTS 

0 

0 
() 
0 
0 
ii 

- ii 
0 a· 
0 
0 
0 
0 
2 
3 
3 
5 
ii 
7 
2 
4 
6 
0 
0 
8 

1 
8 
18 
16 -
1 

-
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_;soii;_-_=-_ ,_ 
4 

-s-:s 
·Nu~ER_ lg ,2011998 
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ANALYSES SA 

76 
76 
76 
76 
76 
76 
76 
76 
i ii 
76 
76 
iii 
76 
76 
76 
76 
76 
76 
76 
76 I 

76 
76-

76 
:ff 

-76 

76 
76 
76 
·1a 
76 

N 

72 U 

170 U 
72 u 
72 u 

170 u 
.. i76 uJ 
7 2 u 

72 [f 
·12 u 
12 u 
72 u 

170 u 
nou 
72 U 
f:2 u 
72 u ·12u 

·nu 
·-72 U 

7:2 U 
72 u 

· 12Li 
72 U 
72 u 
72 Li 
nu 
72 u 
fiu 

-· 72 u-
5~6 j" ... 
· 12 U 

0 .. ---- 1 
_ ,_::__ _--76-

76 .. 72 u 
- 12 u· ci 

0 
0 .. 
o-·- ,-
6 --

- 0 
o-·
o -- 0 ... 
0 
ci 

0 ·75 
0 76 
8 76 
3 76-
6 ·15·· 
0 76 
0 • -76-
0 ____ ... 7 6-

- 2 .. - -- - 76 .. 
o - i a · --
o -w --

72 U 
72 u 

- 72 u 
72 u 
72 U 

- 7 2 ijj 
··12 u -
-12 u· 
- 72 u 

72 u 

hT~f ll----=~~ 
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RI Phase 1 Step 1 
MW4-12 - ---
soIL ___ · ,_ 

2 

:~:~~• 1rSlep 1 _ :~tir ~S~ ~~4_2 

,so1L ~- 2 = ___ : SOIL _ 
2 

_ ~-~ SOIL oF~--:_-
3.4 

12/2111998 •. 
431 68 

s11 -·•--e 

N 

f-" 

24.0 \:I-!.. 
580 UJ 
240 UJ 
240 uj 
580 u.i 
580 [Jj 
240 UJ 
240UJ -
240 uJ 
240 UJ 
240 uJ 
5so iJJ 
580 UJ 
ear 

320J ___ ' 

,SOJ 
240 R 
240 uJ 

- 240 UJ 
- 24o w 

240UJ .. 
240 UJ 
240 uJ ·
◄'io T - ... 
240 uF-
240 UJ 

r " J --2 40 UJ --
240 m·--
240 ur ·· 
480 T 
3:ioT ·-· 

240 UJ 
. 240 uJ 

- ·24ouJ ·· 

~1ft :J 
240 UJ 

__ _ 240 jUJ __ _ 
240 IUJ 

3.4 2.6 2 
12/21/1998. -- 1212011-998 ........ - ·11,1011993 

43169 43163 S84--2-1 
SA . --· --- -SA.---- - -· SA . 

N N N 

.J1. \!,I -··· ?2 I,) -- 400 U 
170 UJ 180 U 970 U 
12w n u ..... 400 u 
72 UJ n u·- 400 U 110 TJJ -1eo u - grou 
110 uJ 180 u - iifo" u n w n v - · - - 400 a- --
12 uJ - -- ·nu·· - - ··- 400 u 

12 uT ·-· ·12 u ..... ·- 400 u - -

72UJ 72U 400U 
12 uJ -- n u - -- 4oo u .. 

110 uJ -- 1so u .. . . 970 u 
17o" uJ -· ,so u · .. ... 970 u - -
72UJ · -- 72U -- 400U --

5.9 J 72 U 400 U 
i'",i'J · 1 2 u - · 4oou .. -
"s:4 J -- - nu ·· 4oo u ·--
1.6 J - -- -·n u ·· - - 400 u 
72UJ 72U 400U 

n u:i 12u ;j"oou 
72 UJ 72 U .. 400 U 
·12 uJ · nu -- ··· 4o□ Li"" 
nDJ- ·nu ... - - - 4oou 
· 72 UJ .. - - 72 U 
·12 UJ ... -·-n u - - 1900 

72UJ 72 0 · 4 06 t.i 
72uJ 72 u ·- 4 00 u 
15 J 72 U 400 U 
72 UJ - 72 U 28 J 

6.1 J --- 13 J 400 U 
12 ur - 72 u ~ oo u 
72 UJ - 72 U -- 400 U •. -
72 UJ - 72 U 400 U 
12 uT .. - .. - 12 u 40ci u 
15· J ·12 i} · ·400 1T · 
12 J - -- 72 o- ... 400 u --
72 UJ -· --- 72 U -- -- 400 U - -

72 UJ - 72 U 400 U 
72 UJ 72 U 400 U 
72 UJ - - - 72 U 400 U 

- 12 m·-- - 12 u - 400 o··--
12 UJ - - - 72 U 400 U 
12 u J -- n u 4 00 o-·-
i2 UJ ____ 72 U 4 00 II° - -

___ -_ii~~r-~ 1·-
1400 J 
240 .UJ -

·- - 1000 -J ---

72 UJ - 72 U 400 U 
7 2 ·ur - . .. -- 72 u 400 u 

m LiT -- - 1so u 970 u 
- 43 J--· 72 U - ~ U --

72 UJ - 72 U 400 U 
30 j"- 72 U - 400 -u--

519/2000 



---1- --+-- --·-+-· 

- -t ---f-----+--· I -

--

UNIT 

FREQUENCY\ _ 

MAXIMUM j_ OET~~~I ~ TAGM 

Nitroaromatics --~-- -
1,3-Oinitrobenzene UG/KG 0 
2,4,6-Trini trotoluene UG/KG- O 
2,4-Dinitrotoluene-· UG/KG 0 
2.6-Dinitrotoluene UG/KG O 
~Nitrotolue-;;.- UG/KG O 
2-amino-4,6-Dinltrotoluene - UG/KG 0 
3-Nitrotoluene - UG/KG-- -- O 
4-Nitrotoluene UG/KG ---0-
4-amino-2,6-Oinitrotoluene· UG/KG -- 0 
HMX -- - --- UG/KG -- O 
Nitrobenzene UG/KG - --0 
ROX UG/KG 0 
Tetryl - ·- UG/KG - 67 

0% 
Oo/o 
0% 

j- - 0% 

Oo/o 
-r-- 0% 

+-- a% _ I -

~ 1---- 0% 

1000 

200 
r- 0% _ 
1-- _0% __ -r 
--- 0% -1---- --~ ~ 

Pesticides/PCBs - -- - -

'4.4·-000____ UG/KG O ~ -p 2900 
;ftr- = ---=~~ ~-a ~~:- ~-~~~;: 
Aldrin UG/KG 8.2 1% 41 
ii_ier,_~-~~c - - UGf!SG _ ---( - _Q!, - - ~ 
Alpha-Chlordane UG/KG 10 1% 
ArocloE!E;s-- ~ UG/KG _ _ 0 _-=- Do/,. _J- _ 
Aroclor-1221 UG/KG O 0% 
iirocior-1232 --·a --~ · 
Arcic1or- 12-i2 - G - o - 0%-
iircic10,-124a - -· UG/KG - 27 • - 1% -
Aroclor-1254 - UG/KG - - 1600 5%. 10000 
Aroclor-1260 UG/KG O 0% 10000 
Beta-SH~ - - UG/KG 1.4 - - 1% 200· 
Delta-BHC /K 5.9 1% - - 300 

1 

Dieldrin a - 0% 44 
Endosulfanl -· UG/KG ---, -, -- --,,;;- --- 900 
Endosulfan II UG/KG O 0% . . 900 
Endosulfan sulfate UG/KG O 0% 1000 
Endrin UG/K . 1 % 100 
'Endrin aldehyde - :=:· 1% . = ----
Endrin ketone 0% 
Gamma-BHC/Lindane --~ - · 60. ,--- ---- ----· ---
Gamma-Chlordane 0% 540 
Heptachlor - ~ - - ~ -
Heptachlor epoxide____ -- --~ 20 • 

Methoxy~c'-h"-loc...r __ 
Toxaphe~ __ _ __ 
Herbicides 
:2.4,5_:I_____ _ ~ - UG/KG O 1900 
2.4,5-TP/Silvex UG/KG O 0% 700 
2.4-0- - -· -- UG/KG O 0% - 500 
~ 4-:08____ UG/KG O 0% 
Dalapon ---- - UG/KG O 0% 

h:\eng\seneca\s4ri\tables\valdata\Subsoil .xls 

NUMBER 
ABOVE 
TAGM . 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
6 
0 
0 
0 
0 
0 -

0 
0 
0 
0 
0 
0 
0 

- 5 -
0 
0 
0 

- 5 
0 
0 

NUMBER 
. - o-i,-

DET~T§ 

6 
0 
0 
() 
0 
6 
0 
0 
0 
0 -
0 

~ 

0 
3 
1 
1 
0 
1 
0 
0 

0 
0 
1 
4 
0 - 1 
1 
0 
1 
0 
0 
1 
i 
0 
0 

0 0 
- 0 -- - 0 

....=- ~ -·_:_-~-{ 
0 0 -
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MW4-11 ,-

- _ ::-1so1L _ I--- -
4 

- 5:-r---

_!lUM~- R ,Tu_/~Q/~8 
OF 43172 

ANALY§E_§. SA 

N 

76 120 U 
76 120 u 
-76 120 U 
-76 120 U 
37 120 u 
76 - - 120 u 
37 ·1 20 u 
37 120 u 
7 6 - 120 u 
76 120 u 
37 120 U 
76 120 u 
76 _ 120 u 

76 3.6 U 
76 3.6 u 
76 - 3.6 u 
76 1 .8 u 
76 1.8 u 
76 1.8 U 
76 36 U 
76 73 U 
76 36 u 
76 36 U 
76 36 U 
76 36 U 
76 36 U -76 ·u u 
76 1.8 u 
76 -36 u 

- 76 1.8 U 
76 ·3.6 u 
76 :36

1

U 
76 3.6 U 
76 3.6 U 
76 - -3.6 U 
76 · , .au 
16 - - -;:a u 
i6 - ---,.au 
75' - - - ,.a u 

· 1s - ,au 
- -76- - -- 180 U .. 

- - - -----

--LJ=!d ·r = - 1=:~-
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SOIL -- SOIL - - -- SOIL -- - --

~I Pha.ser Ste 1 
MW4-12 
SOIL -- -
- - -- :i 

:~:-~~e 1f Step 1 _ :~:-~~te 1 St~ _ ~~4_2 _ 1 ___ _ 

- , _ __ 2 ____ - 2 --- ·- o 
3.4 -

12/21 /1998 
- 4 3168 
SA - --

N 

. --j--

120 U 
120 u 
12ou 
i2o u 
120 U 
120 U 
120 tJ 
12ou ·-

120 U 
120 u 
12ou 
120 u 
120 u 
3.6 U 
3.6 U -

2.sJ 
1.9 U 
1.9 D 
1.9 u -3eu 
74 u 
36 U 
36 u 
36 u 
36 u 
36 iJ 
i .9 U 
f !i-G 
3.6 o-
1.9 u 
3.6 U 
3-:-6 U 
3.6 D 
3.7 J 
3.6 U 
1.9 U -
1.9 U - 1.9 U ___ _ 

·1.9 u--
19U--

190U -

1---

- - 3A -- -- 2.e - 2 
12f? 1/1998 •. _ 12f.20/1998 -.:.. 11/10/1993 

SA 

N 

43169 43163 S84-2-1 
SA 

N 

120 U 
120 u 
120 U 
120 u 
120 u 
120 u 

I 1201.J 
120 iJ 
120 u 
120 U 
120 u 
120 U 
120 tJ 

120 U 
120 U 
120 u 
120u 
120u 
120 U 
120 U .. 
120 U 
120 U 
12o u 
120 u 

SA 

N 

- I-

I -

~~v - r~ 

130,u 130 U 
130 u 
130 u 
130 IU 

13_9 1U-
130 U 

£0 1[! 
130 U 

19 u 2.1 u 
36 u - 4 1 u 
i4 u . 83 u 

~ij;[ . . fl! 
··- 36U 41U 

3ilu 41 u 
36 u 36 u 41 u 
36 LI 36 u - • - 41 u 
36U - :iilu 41U 

- iJi D - ,~ u - - 2-:-1 u 

1.8 U 1.9 U 2.1 U 3.s D - - 3.6 u 4.1 u -
1 .8 U •·- · 1_9 u- -- 2.1 o- -
3.6- U - - 3.6 U 4.1 U 
3.6 LI - - - - 4.1 u 

:is u <1.1u 
3.6 U --;i: 1 U 

3.6 D -=c'+"-- 4.1 u 
- 1.8 tJ -,+----, 2.1 u 

- ~ au - 2.1 U 
. 1.8 u-- - ----"''+"-- .. i 1 U 
-f au- -- ---
- ,a v --
- 180 u::-::- - ··----+--

- - s:-2 u--. 
-- I - ·I----+-- 6 .2 u- -

--- 62 _U __ _ 

62 U -
-150 u ··--

5/9/2000 



______ , __ _ 

- - ---
FREQUENCY 
- OF -

- 1 UNlo _ MAXIMUM rruECTION 

Oicamba 
·-·-·· 

UG/KG 23 3% 
Oictii0r0prop 0 --· I-- --·-·-

UG/KG 0% 
Dinoseb 

-·--·- '"i:iGii«; --□- -- ~ 
MCPA - - UG/KG -

. . 
-□--- -·-- 0% ·• 

MCPP 
-- UGIKG-- 0- ·- 0%--

Metals· -
jAluminum ---·- ____ MG/KG 21000 - -- -- -100°/o-
Antimony MG/KG 57.8 - --28'/~--
Arsenic MG/KG 21 .5 - 1-- 100%-

Barium MGIKG 133 100% 
Beryllium - -• - - MG/KG -,- -- ~ -
Cadmium - MG/KG 1.5 --40/4-
'calcium MGIKG 102000 ---:,Oooi -
'chromium ---· MG/KG 3820 80% 
Cobalt - ----

MG/KG 29. 1 100% 
:copper -- MGIKG 2250 100% --- - ·• 

,f}'.anidf:: _ MG/KG o 0% -Iron MG/KG 40900 100% 
Lead --- --

MG/KG 251 100% 
-

Magnesium - - - ~ - "721ioo""-~ -
Manganese -- MG/KG- -- 2100 - --1a01; 
Mercury - - - --- MG/KG 0.12 45% 
Nickel ----- MG/KG 62.3 100% -
Potassium - MG/KG 2490 100% -- -
Selenium MG/KG 0.86 33% Siiver--· - !-------

MG/KG 1.2 8% 
Sodium --- - --- MG/KG 134 --6 1% ---
IThallium ____ - MG/KG 

------·-0 0% 
I Vanadium MG/KG 31 100% 

lfinc MG/KG 1010 100% 
Nitrate/Nitri-te _____ MG/KG 2.7 100% 

• Soil criteria for these inor9anics are site background values. 
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TAGM 

fa520 • 
---6--;-

a-:-9"""' -
--300" 
--,:i3" 
- 2:;is' 

-- 125300 • 
~ - 30·-
--""Ta""· --
-·1135 

"3 7410·-
- 2-;rv 

- 21700 " 
-1100 · 

~ -
-- 507" 
--2623 " --

2 
o.a· 

-·, as · 
- o-:ass· 
-,go · ~ --

NUMBER 
ABOVE 
T AGM-

0 
□ -

() 
0 
0 

-
3 
10 
4 " 
6 
0 
0 
0 
17 
0 -

--- ,-4 
a 
ii 
6 
3 
5 
1 
8 -
iJ 
0 
4 
a a -
6 -

- 12 -

NUMBER 
·oi= 

DETECTS 

1 
0 
o· 

0 
0 

76 
·2, 

76 
76 
75 
-3 

76 
"6i 
-76 
76 - o 
76 -
76 
76 
59 --- 34 --76 
"75 
25 
-6 

46 
0-

- 76 
- -- 76 

37 
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SEA0-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Pt1ase 1 Step 1 
MW4-11 -
SOIL -

4 -~fil: -
NU~ BER 1_!2_/201~9~ 

OF 43172 
ANA}:YS_ES §A 

39 
39 
39 
39 
39 

76 
76 
76 
76 -
76 
7 6 
7 6 
76 
76 
76 
76 
76 
76 
76 
76 

N 

13300 
-, .2 J 

5 
49.1 
- 0.6 J 
0.1 u 

21600 -
23.2 

1 1.8 
ii.ii 
0.62 u 

28300 
1 0.1 J 
7720 

285 
76 - - - o-:-os u 
76 40.4 

7 6 1500 
76 0.73 u 
76 0.2 i.J 
76 53.2 u" 
76 ·· o-:6:i TI 

. "7 5 - ,-9.8 
76 - - 94.1 j 
37 - (i:14 J 
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RI Phase 1 St~ 1 
MW4-12 ~ 
SOIL - ·• 
-- 2 

3.4 
12/2111998 

. 43168 
SA_ . -

N 

11700 
o.63 IJ 
i a 

87.3 
0.43 J 
0:04 u 

37500 -
1S-:SJ 

- - 8.4 J 
15.3 -
0.64 ·u 

. -20300 
- - ,a.a 

4030° 
566 

o:00 J 
20 

1090 
o.i:i UJ 
02 u-

53.i TI -
7.3 R 
21.6 
62.5 s 

2.7 J 

~:~~• _!rStep 1 _ :~:~;• 1 rStep 1 __ ~ 4_2 
SOIL - -- - SOIL - SOIL -
-- 2 - - --- 2 -- - - - 0 

3.4 - - · 2a --- -- --r -- -
12/21/1998 _ ---fa,~0/1998 - !!_i1_01i993 

43169 43163 $B4-2-1 
SA - . SA. - SA --

N 

16100 ~~,J_ 
3.6 

. "4""f" 

N 

~ 1~0.QI: 
0.68 R 
T9 -
56A --

N 

6.2 U 
62 U 
31 U 

6200 U 
6200 u· 

16300 

:i£-fju 
5.8 J 
133 -

0.69 J 0,55 J 1 
Q.Q4 lJ • O 09 L[_ _:-·· - :~~ I UR 
3220 2790 2900 
27.6 J 22.5 22.9 
14.6 - - 12.5 12.5 
24 - 1 7 - - ·1 1 1J 

o:-SS u - o.s:i u iJ-:Si" u 
33700 - 28800 J - - 28600 

7.8 12.4 J 14.4 
"7330 51 80 - - --- 3770 

":i4o -426 - --,--., .... i3'io 
o .os D - -- 0.07 J--- o.03 u· 
4!1 332 -- - - 27.3 
1430 1210 - - - - 12to · 
0. 78 UJ 0.63 U 0.32 J 
0.22 U 0.18 U -- - ,-:3 UJ 
56.5 U 45.9 U 39.3 J 
0. 78 R 0.54 U 0.23 UJ 
22.5 -- - - 20.2 - - - 29.3 
9 9:1 J----- 61 .3 i - --
~ J ---

51912000 



- -=1=·- -
I --

UNIT 

Volatiles 
1, 1, 1 · TriChloroethane UG/KG 
1, 1,2 ,2· T etrachloroethane UG/KG -
i , 1.2-Trichloroethane UG/KG 

1

}, 1 •bi~loroe!!'ane - UGIKG -
1, 1 ·0ichloroethene UGIKG 

I 1,2.0i~r~ethane-= UG/KG -
1,2-Dichloroethene (total) UG~ 
1 ,2-Qichloropropan~ -= _ UG/K~ 
Acetone UG/KG 
Benzene -- -·--· -

UG/KG 
Bro.niodichlorome"thane UG/KG 
BrOmo"iorm -- - UG/KG-
Carbon disulfide UG/KG 
Carbon te'trachlorfde - UG/KG-
ChlOrobe"f\ZeM - DGTKG 1--~-----
Chlorodibromomethane UG/KG 
Chl0roethan8 --- UG/KG 
Chloroform - - UG/KG 
Cis•1,3•0ichloroprqpen_e UG/KG 
,!'c:thyl benzen_e UG/KG 
Methyl bromide UG/KG 
Methyl butyl ketone UG/KG 
Methyl chloride - - UG/KG 
'Methyl ethyl ketone UG/KG 
Methyl isobutyl ketone UG/KG 

1

Methylene chl0rid8- UG/KG 

1
Styrene -· ·- - UG/KG -
T etrachloroethene OGIKG 
Toluene --· - - UG/KG 
Total Xylenes UG/KG 
Tr~• !_,3~D~~ropr~~n~ UGll<G 
T richloroethene . UG/KG -· 
Vinyl chloride - UG/KG -
Semivolatile Organics 

-~ REQUENCY ·
CJF--

MAXlrlUM . DETECTIO_l'I T~~ 

o -~~ L~ 0 0% 600 
a 0% -

o 0% - 200 
a 0%- 400 

-- a """o% - - 100 
0 - 0% -- -- -

--o 0% 
- 31 -_ --~ -r 200 
- 0 60 
- 0 - 0% -
·- a~ - 0% -

o - -- Co/, r2~ o · - - oo/;· 600 
0 0%- - 1700 
0 -- 0% 

0 0% 1900 
1 5 -·- 8% - 300 - o - --Do/; -

1 1% 5500 
0 - - 0% 
□-- - 0% 

-□- --0% 
- o- ---iw; 300 
- 0 0% 1000 
2 - 3% 100 ·-o- - - ·- a% 

--o- - 0% 1 400 
- , :i-- 28% -· 1500 

- - 8-- -- 4% 1200 
-0 ~ -- ·a - - a% · - - 700 

- 0 - 0%- - - 260 -
1,2~•Trichlorobenze08 0 - -· - a%· 3400 
-C-2-0ichlorobenzen8 0- --·0% 7900 
1,3:0ichlorobenzeM - 0 -- 0% 
[ 4·0ich1orobe-nzene - 0 - --0% 

1600 
8~- •-

2,2' oxybisf1~ct1Tciroeropane) _ _ - -o-- -- - cw;- . 

2,4,6-Trichlorophenol UG/KG O 0% 
I-

2,4-Dichloroe_henol - UG/KG--_--o-- 0% - ~ 

2,4-Dim~thy!£henol _ _l!_G/KG __ o__ ---0% _ _ _ 

NUMBER 
ABOVE 
TAGM 

o 
o 
o 
6 
o ·o 
0 
0 - a 
0 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
·o 
o 

o 
o 
o 
o 
o 
6 
o 
0 

- 0 

Z,42"T. richlorophenol ___ UG/KG ___ O_ _ 0% 4- .J.<!2_ 

,2.~initrophenol __ _ UGI~- ___ o_ __0% ~02_ 
2,4-Dinitrotoluene UG/KG O 0% 
2,~DinitEotolu~e __ UG/KG __ o ___ --~ _ 1000 _ 

,~<,~~ph_!!lale~ _ _ _Q ___ -~ 

_ o 

1:---~ :---
2-Chlorophenol O 0% 
2-Methylrl_aphthalene 260 4% 

800 
, __ 36400 

--o -
o 
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I 

NUMBER 
~ 
DETECTS 

0 
o 
o 
iJ 
0 
0 

- 0 

o 
-7 

o 
o 
6 
o 
o 
o 
o 
o 
6 
o 
1 
o 
o 
o 
() 
o 
2 
o 
o 

21 
3 
o 
o 
6 

o 
o 
o 
a 

--o 
-----□-

0 
o 
0 
o 
o 
o 
0 

-□ -
-3 _ 

f--

Senec.:. , Depot 
SEAD-4 Remedial Investigation 
Subsurtace Soil Sample Results 

1 

ESI 
_-_:::IMW-!.I 

SOIL 
2 

NU~ER.i __!L.10/1~1~ OF SB4-2-2 ~t 
A~ALYSES s,,;--- -

I-

76 
76 
76 
76 
76 
76-

76 
76 
76 
76 
76 is 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

76 
76 
76 
76 
39 
76 
76 
76 
76 
76 
76 

. 76 
76 

- 76 
-- is· -

N 

11 U 
1 1 u 

11 U 
11 U 
11 U 

1 1 u -
1 1 u 
- 11 u - - ·,-1 TI -

11 U 
11 U 
11 U - -

1 1 u 

- I 

-

1 1 u 
11 U 

1 1u 
11 u 
i"i u 
11 U 
11 U 

_11 U 
11 U 
11 u 
11 U 
11 U 
·11 Li 
11 Li 
11 U 
11 U 
11 u 

1 1 u 
11 U 
11 U 

340 U 
340 U 
340 u 
540 TI 

- 340 u 
8 30U-

340 u 
340 □ - ·-
340 u 
830 u 

-- -340 D-
- °J4C) u 

- ~ o u 
- -·340 u-·-

- 340 u 
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ESI _ESI ESI ESI ESI 
MW4-3 MW4-3 -

soiC 
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-•11110~19~ r 
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N 
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1f u 
11 U 
11 lJ 
11 D 
11U 
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i"i ij 
i1u 
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ii u 
11U 
11 U 
i1 U 
11 u 
11 D 
11 Li 
11 U 
11 0 
11 0 
11 u 
11 U 
11 U 
11 U 
11 U 
11 u 
1 1u 
ff u 
ii u 
11 U 
11 ij 

360 U 
360 U 
360 U 

-3sou -
3eoi.i 

- 87Cl U 
360 U 
360 U -
360 u 

I - 870~ -
360 U 3sou ·

-·-3so u 
, ___ - 360 U --

-- 360 U -

~ f- --
o o 

11/10/1993 
S84-3~ 
SA --

6 
8 

11/10/1993 , 
$84-3~ ~ --, 

2 
12/5/1993 

ISB4-4-~ . 
DU 

2 
1215/1993 
SB-44-1 
SA -

N 

11 U 
11 D 
11 u· 
11 u 
11 U 
11u 
11 ij 
11 u 
11 u 
11 u 
11 u 
Ti 0 
11u 
11 U 
1i u-
11TI 
11u 
11 u 
11 U 
11 u 
11 u 
11 U 
11 0 
11 U 
11 U 
11 D 
11 U 
11 U 
11 U 
11TI 
11 U 
11 U 
11 ~ 

I 

N 

101u 
10 U 
10 0 
io u 

I 

1 
10 u 
10 u 
io u 
10 U 

- 10 u 
10 U 

,au 
10U
iou 
io u 
10 U 

N 

13 U 
13 u 
13 U 
i3 u 
13 u 
13 u -
13 U 
13 u 
13 D 
ii u --
13U 
13 0 -
13 u 
13 U 
13 U 
13 u 
iiu 'iJu 
T3u 
13 u 
iiD 
13 u 
13 ij 
i3 u 
13 u 
13 u 
iiu 
T3 u 
iiu 
13 U 
13 u 
13 u 
13 U 

N 

I-

I 

13 U 
13 U 
13 U 
13 U 
13 U 
i:i u 
13 u 
13 0 
2 IJ 

13 u 
13 U 
13 u 
13 u 
i3 u 
13 u 
-13 U 

0

13 U 
13 U 
-13 0 
i3 U 
13 U 
13 U 
13 u 
13 U 
13 U 
fa u 
13 U 

1 3U 
13 U 
13U 
13 U 
13 u 
13 U 

350 U 350 U 850 U 450 U 
350 u 350 u 850 u - 450 u 
350 Li 3 50 u 850 u 450 u 
350 U 350 U 850 U 450 U 
350 u•- - JSo □-- ·- · 850 u 450 u 
860 U . 850 U . - 2000 U 1100 U 
350 u -- -- 350 u - -- 850 u - 450 u 

350 u - - --- - - - 850 u 450 u 
350 D -- · - 850 u ·- <iso u 
a5o u 2000 D 

350 U 350 U -
0

850 U 
350 U . 350 u--- 850 U 

0 350U --- -- - -asou ___ _ 
.350U-- - - -- ·-- 850 U- -

350 U 350 U 850 U 

1_!.Qi U 450 U 
--450U 

- 450 IJ 
- - 450 u 
--450 u 
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- ,-- OF -
MAXIMU M- _f)_§TEC TION TAGM 

NUMBER 
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T AGM 
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-- OF 
DETECTS 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI 
MW4-2 
so11:- · 

2 
4 

NU~~ER l ll'1011923 
OF S84-2-2 

ANALYSES SA -

N 

ESI 
MW4-3 
SOIL . 

0 
2 

11 /10/1993 
S84-3-f - ,
SA . 

N 

ESI 
MW4-3 

1
s6ii:. ___ 

4 -
6 

11i io11993 
SB4-:3T 
SA 

N 

ESI ·-
MW4-3 
SOIL -- --6 

- -- -
8 - -1-1/10/ 1993 . 

SB~-4-
s;.;;---

N 

0 (2-Methylph_en~ ____ jUG/~~- 1 __ __Q_ j __ '1_~ j _!9.Q _ j O j O I 76 I 340 IU 360 IU I 350IU I 350 IU 

- . .. --- - - " - -- - Q I 76 I 8~0 1U 87Q_ILJ 8~0 1U I 850 IU 
o 76 340 u 360 u 350 U 350 IU 

I 
O 76 340 ·u 360 U 350 U 350 IU 

3-Nitroaniline - - ruGtKG 7 --- 0 I - - 0% I 500 I O O I 76 I E_OIU 87.2.I U 8601U I ~o l! 
O 76 830U 870U 860U 850U 
O 76 340 U 360 U 350 U 350 U 
0 76 ·34ci u 360 u 350 u 350 u 

4-Chloroaniline JUG/KG T O j - Oo/, j -~ - j Q_ r _o [ 76 I 340 [U 360 [0 ~ o[u [ 35o]u 
I O 76 340U 360U 350U 350U 
I O 76 340 U 360U 350U 350U 

o 76 830 u @o D eeo u 850 u 

0 I 
ci 
ci 
0 c 
0 
0 
-0 

0 i 0 
0 
0 
6 
0 o 7§ · s:io u afo u a6o0 asoU 
ci -- 2 76 340 u 300 u 350 u 350 u 

· 3 76 :i4ou 360U 35ou -· 350U 
3 76 340 LI 300U- 350 D 350 u 
5 76 340 u - g J 350 u - 350 u 

0 
ci 
2 

I 
6 76 340U 27J -350U 350 lJ -2 

0 
0 
0 4 76 340 U 31 J 350 U 350 U 

ESI 
MW4-4 
SOIL -

- •--· -0 

2 
1vsi1993 
S6 4-4-5. -ou __ _ 

N 

850 IU 
2000 U 
850 u 
s50 D 

2000 u 
2000 u 

-- - 850 U 
. 850 U 
asoD -

850 U 
liso u 
2000 U 
2000 u 

__ , - 850 U 

-- asou 
850 U 

--- 850 U 
-· ssou 

- 85o U ·-· 

----- -- --- - - ---- - I _- J I ·: I ;:~I-~ I 3~~i I 1-l~i~ --I -~161~ -
a 76 340 u 360 LI 350 u -- · 350 u -- -

- _ _ _ j - _o I f§ ~ o u 3ifo i[ _ 35q ~ . - 350 Q_ __ 
0 

850 Li 
850 LI 
850 U 
850 U ci 

-0 

ESI 

~-4 
SOIL 

0 
2 

12/5/1993 
584-4-1 
sA · 

N 

450 IU 
1100 U 
450 U 
450 U 

1100 u 
1100 u 
450 u 
450 U 
450 ·u 
45ou 
450 U 

1100 U 
i 1oo u 
450 LI 
450 U 
450 u 
450 U 

450 U 
450 u 
450 u 

- 450 U 

450 ~ 

-1 -- ~()LJ 
Bis(2-Chloroisopropyl)ether UG/KG _ J)__ _ ___ 0% __ _ _ O _: _ _ _ _ _ _ _ _ 
!!~~-Eth'!'.!!>~!)phthalate UG/KG 2000 ____ 12_!, _____ 5~ 0C> Q ~ -7? 1100 ~!l_l!_ !~OC> _ _ !_!0.9.f- ~1 ,!_R 1_80 JR 
Butylbenzylphthalate __ UG/KG 120 __ 1% l-- ~000 O 1 J!3 3~0 u 36C> U 3?q U 350 j,J ___ 390 ~ _ 4-?C> Y R 

0 

Carbazole UG/KG 160 1% 0 1 76 340 U 360 U 350 U 350 U 850 U 450 U 
Chrysene - --- UG/KG 1000 11% ____ - 4 00- i" - 8 76 340 u· --39 i - 35-0 U --- 350U--- - ·ssou --- - --450 ·u 
Cl-n-butylphthalate UG/KG 63 24% - 8100 -- . O - - 18 - 76 - - - 18 J ·29 j - - 19 J---- 19 J 390 UR - -- 450 VR 
Di-n-octylphthalate --- UG/KG 37 21% · 50000 - __ [__:__:= -!6 76 · 3~ou -::_ -~~ :Q__ - 350(£:::_=-~- ~_l,!_ ______ ~l,J_ __ =- 450U 
IDibenz(a,h)anthracene UG/KG 48 1% 14 1 1 76 340 U 360 U _ _ 350 U 350 U 850 u 450 U 
IDibenzofuran UG/KG 33 1% ·6200 ·- · -· 5-· -- i 76 340 U 360 U - ·- 350 U - --- ----350U-- -~ U--- - 450 LI 

!Diethyl phthalate _ - UG/KG O __ 0%_ _ -=-_bp.Q . -- O - - 0- ~ :jlo U 360 :l[ 350 ~-:_ -::_-:_ _ 350Ji_-_--_ =--=- - 850 :Q -::_~ - -=- ~Q [j 
Dimethylphthalal!__ __ .. ___ j,JGIKG _____ O ___ >- 0% _ _ _ ?Q_C>_q _ 0 . _ 0 76 340 U 36Q l,f _ 350 U _ ~.Q~ ___ _ _ 850 lJ __ 4-?0 U 
Fluoranthene UG/KG 2400 11 % 50000 o 8 76 340 U 62 J 350 U 350 U 850 U 450 u 
fluorene -- -- - - UG/KG - 330 4% ·-s oooo -· - - o - - :i 76 340 u 360 LI 350 Li - -~ u -- - - 850 u 450 u 

IHexachlorobenzene___ UG/KG O 0% - - 410- - O O 76 340 iJ 360 U . 350 U -- 350 U - - 850 U - - -- 450 LI -
IHexachlorobutadiene·-- uGtKG O 0% -· - ~--1- - o· ___ -- o_ _ 76 . ____ 340 u_ _ . 360 [j -- _ _- -350 Ci __ - - 350 U . - .. ~ -U- - - 450 u _ 
IHexachlorocyclopentadiene UG/KG O 0% 0 0 76 340 U 360 U 350 U 350 U 850 U 450 u 
IHexachloroethane UG/KG O 0% ----- - - 0 - --0 - 76 - - - 340 U ·- - 360 u--- ·-- 3 50 U --- 350 U 850 u --- -- 450 u -- - -- -----· - -- . --- - - - ------- -----·-- --------- -- --lndeno(1 ,2,3-cd)oyrene UG/KG 260 3% 3200 0 2 76 340 U 360 U 350 U 350 U 850 U _ 450 U 
lsophorone UG/KG O 0% 4400 - 0 - - -- 0 - - - 7 6 - · · -· 340 Li- 360 Ci - - -- - 350 U - - 350 U 850 U---- - ·-450 u ----

IN-Nitrosodiphenylamine .. UG/KG - 0 0% -- _ Q _ _::::-: 0 ~ _ ~40 i.J --_--- 360 i[_- __ -- =f~~~ -:- -~,_!.,! - _ -1-- =~~ "Q:::: -=· =--4 50 U 
IN-Nitrosodipropylamine UG/KG O 0% _ _ 0 _ _ 0 _ _ 76_ _ _ 340 U _ . _ 360 U . ____ 350 U ____ __ ~ u ______ 850 u _____ 450 u 
!Naphthalene UG/KG 130 3% 13000 0 2 76 340 U . _ 360 U 350 U 350 U 850 U 450 U 
INitrobenzene UG/KG o 0% 200 O O 76 340 U 360 U - 350 U - ·- 350 U - 850 U -- -- - 450 U--- - -
Pentachloroohenol UG/KG O 0% ----:,000----- -0- -----6- --- 76 ----830U 870Ll ____ ·-860U-- - - 850LI 2000 U ______ 1100 U ·--

IPhenanthrene UG/KG 1400 8% 50000 0--- 6 -- - 76 - 340 U- · - 26 J - · - - 350 U -- -~ U- - - 850 U - --- - 450 u· 
!Phenol ----- UG/KG O 0% 30 -- 0--- - ·-o -- - 76 • -- 3 40 U -- 3 60 -U- - --- 3 50 U-- - Jso'u-- ---850 u-- ---450 u--·-
IPyrene UG/KG 1800 9% 50000 o 7 76 340 U 52 J 350 U 350 U 850 U 450 U 
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Senec. Depot 
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1 

ESI - ·----t-- - ·-- . r--

- - --1-- ---1- -- --1-- ·--I-- - -
=t --=-lfiw4-2 

SOIL 

ESI 
MW4-3 

4 -- - -·I' 2r _ _:- SOIL O 
ESI ~ -ESI r= ESI ~ ·• ESI - I~~--~=---~ -~- ~~t -==- ~~t= 

4 6 0 0 . - 6 - - - - 8 - . - - 2 -- - ·- 2 

UNIT 

- -- ----,-FREQUENCY 

OF 
MAXIM~M-' DETECTION 1- TAGM 

NUMBER 
ABOVE 
TAGM-

.. __ -
NUMBER I NUMBER --OF -- OF 
DETECTS - -ANALYSES 

1111_2ii993 -· ~ 11fo11991 
SB4-2-2 S84-3-1 
's;.:- - SA 

Nitroaromatics 
'~3-:oinitroberlzene -· - UG/KG- --· O - - --0% 
'2.<i ,6-Trinitroiofuene UG/i<c; - 0 0% 
f.°4-0initrotoluene UG/KG - a 0% 

0 0 
0 0 
0 0 

2,6-0initrotoluene UG/KG- O 0% 1000 0 6 
i Nitrotoluerie - - - - oo/o 

1

2-a~4.6-0inftrotoluef1e - 0% . - -
a - 0 
0 () 

'3-Nitrotoluene --- - -·~ o· 0 
4-Nitrotoiuiine - ·a~ 6 0 
4--amino-2,6--0initrotOluene UG/KG O -~ - 0 0 
HMX UG/KG O 0% 0 0 
Nitrobenzene - UG/KG O - - 0%- 200 --() 0 
ROX UG/KG O 0% 

1
Tetryl _ __ _ UG/KG _. 67 __ . 1% _ 
Pesticides/PCBs 

0 ~ 
0 

4,4'000 - - UG/KG - 0 - - - 0% l 2900 
14.4'-00E- - - ·-- - UG/KG . 21 - 4%- - 2100 
4,4'-DDT UG/K 1% 2100 
Aldrin - - - UG/K - - 1%· - -- ~ 
Alpha-BHC - U-- - 0% - 110 
Alpha-Chlordane U - 1 % 

0 0 
0 :i 
6 - 1 
0 1 
0 0 
0 1 

Arocior=ioiEf - - U ·- - 0% 
jArocior-!_?~ _ _ __ U O 0% , - :--=:: 
Arccior-1232 U 

a . - 0 
a 0 
0 ·o 

Arocior-1242 - LI I) 0 
Aroc1or=124e - U v - - 0 1 

i¢iocior-i25{__ _ - - 1600 _ 192_'!2_ 

Arocior-1260 -<==~-+-- -~-.....c.cc..._...,__ 10000 
Beta-s~· - ===-+-- - 200 
Delta-BHC- - - - 300 

0 4 
0 6 
0 -0 

IQieldrin-- - -- ·-"==-'-- 0 - -- ~4 . 
Endosulfan I UG % 900 

0 0 
0 1 

Endosulfan 11 - UG/KG 900 - 0 -- () 
Endosul fan sulfate UG/KG - 1000- 0 0 
Endrin-- - - - D&i<G ioo - 0 -1 
Endrinaldehyde - - UG/K --
Encirin ketone - -- UG/K 

~~ma-BHC/Lindane - - ~GJ!< -J-~-=- -~o 
Gamma-Chlordane UG/K 1---=---l-- ='- 540 
Heptachlo, ----- UG- - 100 ·-

~~~~poxide __ ~ !JG/ __ _20--
Methoxychlor UG 

0 1 
0 0 
0- 0 
if -

--0 

1-- - §-- 0 
0 

0 0 
T~ x~ne · ::::-_::-· __ - UGI - - 0 0 
Herbicides 

f:f ;;~~-- - -1---=..:.::.. _ _..--_Jioo _ ~ i __ f 3 
2,4-D "---1-----''----+---.c..c'---'- 500 0 0 
2.4-DB-- O 0% ---- - -0--. --0 
Dalapon___ - -- 0 0% · o-- ---0 - ---
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76 
76 
76 
76 
37 
76- -

- 37·-
37 
76 -
76 
37 
76 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

- 76 
76 
76 -

76 
76 

7 6 
76 --

76 
76 
76 
76 

- 76 -
-· 76 

i s ·-
76-

- 76 -

- 39 -

N 

130 U 
130 u 
130 u 
130 D 

130 U 

,w~ 
. - _;;; ~ 

-

3,5 U 
3,5 u 

-3,5 ff 
·-i .e u 

1.8 U 
1.8 u 

- 35 U 
7i u ··- -
35 U 
35 U 
27 J 
35 D 

- 35 D 
- fa u 
- fa u 
- 3.5 U 
'Te u 

- 3,5 U 
3,5 u 
3,5 U 
3,5 U 
3.5 U 

• · 1.a D 
- - i ~e u 

- i .eu -- 1.0 u· 
- -,0 D 
- 180 lJ 

N 

I 

I 

1~~,u 
130 U 
1wu 
130 u 

1~_1,! 

130 U 
13§_ U 

130 U 
1:iou 

19 U -
190 D 

5.3 U ~ 5.5 U -Ir~ j- 7H· ~--· -: §iH-
- 39 -- 130 U 140 U -
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11/10/1993 - 1-
S84-3-3 
SA --

11/10/1993° • 

S~-_!~ I-
SA 

12/5/1993 - 12/5/1993 
584-4--:-5 S84-4-1 

w- - ~-
N 

I 

1?~[ 130 U 
fao D 
130 u 
130 IU 

130 U 
130 LL 

130 U 
DOU 

N 

130rU 130 U 
i3oD 
130 D 

130 u 

~~~u 130 lJ _ 

130 ·u 
1 30U 

N 

130 U 
130 U 
130 U 
1~ u 
-130 U 

_!30 jU 
130]D 

130 U 
- 130 u 

u 3.5 U 
3.5 D I\!_ _ __:: , -

D -
v -

-3.5-~U 

- -;-:e u 

4.2 UJ 
4.2 uj 
42 u J 
2 .2 UJ- -
2 .2 uJ · 1,8 U 

1 ,8 u 
3 eu --· 
.. 73 u ·-
3 6 IT J su -
3 s u -- I 

36 U -
35u·
-1.e u ---,.a u ---
is u -
1.8 U -
3.6 u· -·-
3.6 U --
3.6 u -
3.61\!_ 
3.6 U 

Tau 
fa u 
J°su 

2.2 UJ 
·42 UJ 

71 U 85 W 
Tsu w-
Tsu UJ Js'u DJ -
Ts u - w -
35 U UJ 

- ·---:;:a U UJ -
--- 1.8 U W 

-Ts U - 4,2 W ----- uw 

: =-~:1~ -=-- -1-1,8 U 
1.8 u ---, au __ _ 

4.2w 
4.2 UJ 
4.2w 4.2 uJ 4.2 W -
2:i' uJ 

2 UJ -

180 [lJ ___ J _ ·- --=-
_i 5f UJ 

5.5 UJ 
~ 4 U - - 6.4 U 

N 

130 U 
130 u 
130 U 
130 u 

130 U 

130 U 
' )~ U 

130 U 
1-30 U 

4.5 U 
4-:S U 
4.5 D 
2.3 D 
fi u 
25u 
45 U 
9f u 
45 U 
45 U 
45 u 
29 J 
45 U 
2~u-
2.3 u 
4.5 u 
2~3 U 
4.5 LI 
4,5 u 
4,5 u 
4.5 u 
4,5 U 
fi u 
21 u 
2.3 LI 

1- - Ti u 
23 U 
230 u 

6.91lJ 
6.9 U 

2 §. j UJ -~- 54U --64 U 69U 
- 5.4 u--- 6A u- F 

-~ u-- 1so u -· - 17o lu 
55 UJ 54U 64U 69U 

130 IUJ 
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- --- ,_ - ·- - - !------+ 

·-· -- t-- -· - r- --

- - -6F -
--. --1FREQ-UENCY,_ -

=-!:!'~!:CT - MAXIMUM- DETECTION I - TAGM 

Dicamba UG/KG 23 
'Dichlor~ - - -- - _ UG/KG _ _ O 
Dinoseb UG/KG O 
MCPA - - UGiKG ·- O 
MCPP -· UG/KG -·o -· 
Metals - - -- --- · -

3% 
0% 

··0°10· 
0% 

-- Oo/o 

- -- ·-- •-·-- ----- --- - -- . - -
Aluminum MG/KG 21000 100% 19520 • 
t!'limoni:""" • -~---~ ~ --- 57.8 ,_ 28% ... -- _·s· 
Arsenic MG/KG 21 .5 100% 8.9 • 
Barium - -· --- MG/KG -- - 133 -- - 100% --·- 300 

Beryllium ~ 1 - 99% · 1.13• 
Cadmium ·--•-- MG/KG - --1-.5- 4% -·-2_45• 
Calcium MG/KG 102000- - ~-100% ___ r - 125300 • 
Chromium - MG/KG -- ~ - - 80% 30 • ---- - ---=~- ,---~C.C...- -f--- ~'cc ·-- f--···--··-·--1 
Cobalt MG/KG 29.1 100% 30 
,Copper _ __. · •~ 2250 100% __ ---~ -
Cyanide MG/KG O 0% 0.35 
~ MG/KG ·--40900 - - 100% - ~ 37410 ° 
'Lead •.•. -- - MG/KG 251 ~ ~ 4.4" ·--, 
Magnesi um - MG/KG 32000 - 100% . - 21700 • 
Mariilanese - - MG/KG-- - 2100 78% · 1-100 • 
Mercury - - - MG/KG 0.12 45% - - OT 
Nic~el -- -- - ~ 62.3 -~ - - 50~ 
Potassium- - -- MG/KG 2490 100% 2623 • 
Selenium ______ - MG/KG 0.86 _,__ 33% --- --2-

Silver . MG/KG 1.2 8% 0.8 • 
'sodium--· - ------ MG/KG 134 -- 61%---- 188 • 
'rtiiiffium____ MG/KG O 0% 0. 855 • 
Vanadium MG/KG 31 100%-- -~ -
Zinc MG/KG 1010 100% 115" 
Nitrate/Nitrite --· MG/KG 2.7 100% 

• Soil criteria for these inorganics are site background values. 
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0 
6 
0 
0 
6 

:f 
10· 
4-

0 
() 
·o· 
() 
17 
0 
1-4 
o· 
6 
6 
3 
5 
1 a-· 
0 -
0 
4 
if -
a 

_o 
0 
0 
() 

76 
21 

·75 
"75 
75 
3 
76 
61 
76 
is 
0 
76 
76 
76 
59 
34 
76 
76 - _, 

25 -
·s 
46 
0 

0 
12 ·· J=.-~ - 37--

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI 
__ ;MW4-f 

ESI 
-- _ ,MW4-3 

SOIL . SOIL _ ~~J==-
il- F % 

NU_M~ER 111 /10/19.§13 
OF SB4-2-2 

ANAL YSES SA -

N 

39 5.3 U 
39 53 U 
39 27 U 
39 5300 U 
:is ~:ioo u 
76 15600 
7 6 1.ir u 
76 4.2 i 
76 46 
76 0 72 J 
76 0.48 UR 

·75 12100 ' 
76 - -:iYs 
76 14.3 
76 

]?~J 76 0.49 U 
76 33900 
76 - - s-:-3 

76 7160 
76 436 

7 6 · o .021u 
76 42.7 
i 6 1210 
76 0~21 UJ 

0

76 ·a-:s1 uJ 
76 11·.1· J 
76 - - - -

0~22 UJ 
76 22.5 -

- - 76 95 J --37 
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11/10/199'i" 
S84-3-1 
s:;.:-

N 

5.5 U 
55 U 
28 U 

55oou 
5500 U 

9590 
5.8 U 
4.9 J 

29-:S . 

0.48 J 
o.37 uR 

24700 --
Ts":1 
1'.f"1 

2?&1_.J 
0.52 U 

21900 -
1 9.7 -
49 20 
338 
o~@ J 
36.6 

~¾~-- -~;7: ~ _.J .-
0.24 UJ ---;s-· 
~1" T:.-:- -

ESI 
MW 4-3 
SOIL -

6 
11/10/1 993 
SB4-3-3 -
SA -

-J~~~!-~----=- ~~t~--i--=- ~~:4 -,--6 0 0 
8 2 2 

11 /1 0/1993 - -- 12/5/19 93 --
SB4-3-4- - SB4-4T 
SA -- DU_-

0

12/51199:i' . 
S84-4-1 
~ -

N 

5.5 UJ 
-55 UJ 
28 UJ 

5500 UJ 
5500 UJ 

9680 
-10 1 U 
-e:8 J 
- 49 6 -

~ 43 J 
0.63 UR 

59600 -- -
-17·3 

9.9 

.!_9.11J 
0.51 U 

22300 
5.4 
121 00 
- 388 

N 

5.4 U 
·54u -
27U 

s4ooiJ 
5400 u 
9730 
S:S u 
. 9.5 J 
39.7 -

Cl.52 J 
. - Q36UR 

31400 -
17.2 - -

125 
i7.5 j' J 
0.52 U 

21200 -
~ 
·5510 
3 73 

· - 0.02 u ·o.04 ·u 
-~ 6 . - 28.5 --

. 1090 - - - 1050 
. 0.2 UJ - - 0.22 UJ 

1 .3 UJ- - .. o}3 UJ 
·12s T - ooT --
0.21 UJ • 0.24 UJ -

1 5.5 ___ 13.8 

__E_.3 J _ _ _ 69.4 ,1_ __ 

N 

6.4 U 
64 u 
-32u 

6400 u 
6400 U 

N 

23 

691U 35 u 
69QO U 
69.QQ I,) 

J 

107 
0~8 J 

o:-51u" 
--4500 -

936 R 
117!:i 

-· 1290 J 
- o.73 D 
- - 28400 -

19.1 J - 2D.9J 
-5110 . . ---4380 

917 -564 
o.o4 IJ 
35.4 
1430 

OJ§~_ 0.68 U 
49.2 J 

024u· 
27.7 
413 

_,_ 

39:S -
1510 -
o:n J 
-- 1 u 
·51 .J J 

O.OILJ 

--~iri~~ 
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Sane. ; Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

_J ESI .:: T - - -_ MW4-4 f-

--- --~ 
4 

1- - - I--
' 6 

-- -+- ----::-j:£REQUENCY r - -

UN_1_C i--MAXIMU~ J DETi;TION .. TA{~ 

NUMBER 
A BOVE 
TAGM 

I- NUMBER I NUMBER 112/-5/1993 
OF OF 5844-2 

Q§_T§_CTS - ANAQSE_f §!- - -

Volatiles 
'1, 1, 1:frichloroethane - UGIKG - - 0 - - 0% -- - - 800 
1, 1,2,2-Tetrachloroethane UG/KG O 0% 600 
1,1 ,2-Trichloroe-thane- - UG/KG - 0 - -Oo/,-- -- ---
r 1-Dichloroethane UG/KG O ~ - - 2 00 
{"1-Dichloroethene UG!i<- - 0 - 0 % -- - 400 
1]-Dichloroeiiiane- - - 0 - 0% 100 
'U -Dichloroethene (total) - - - a · - 0% 
1,2-Dichloropropane -- -0 0% 
tcetone _ ~ 31 - - -9%- - ,- _ 200 

Benzene +-"-~~_,_ O 0% 60 
Bromodichl0romethane UG/KG O - 0% -
Bromoform UG/KG O 0% 
Carbon disulfide UG/K O 0% --i-100 
Carbon tetrachloridE! - Q - ~ - - -600 
Chlorobenzene - -- - 0 ~ -- -----;Too 
Chlorodibromometh3M O ~ -

Chloroethane - --- O ~ - ,- 1900 
Chloroform --- UG/KG 15 - --~ - 300_ -
Cis-1,3-Dichloropropene UG/KG 0 0% 
Ethyi benzene -- UG/KG- -- 1 'i% 
'Melhylbromide - UG/KG O 0% 

5500 

Methyl butylketone - - UG/KG- - o-· - . . 0% 

Methyl chloride UG/KG O 0% 
Methyl ethyl ketone - UGIKG - - o . ··a% 
Methyl isob-utyt ketone UGiKG - - - 0 0% -

300 
1000 

Methylene chloride UG/KG 2 3% - 100 
Styrene __ ~ G/KG __ __o_ 0% __ _ 
Tetrachloroethene UG/KG 0 0% 1400 
Toluene UG/KG 13 28% - - 1500 
Total Xylenes UG/KG -- 8 4% 1200 
'Trans-1,3-Dichloropropene · UG/KG 0 - ~ - - - ---

Trichloroethene UG/KG 0 0% 700 
Vinyl chlorid_e __ - - - UG/KG a · Oo/o • - 200 
Seffl ivoiati le Organics -- - -- - - ·- - -

Q 

() 
0-

0 
0 
0 
0 
0 
a 

0 
0 
0-

0 
6 
0 
I) 

0 
0 
0 -
0 
0 
0 
0 -
0 - - 0-

0 
0 
0 
Q 

I-

0 
0 
0 
6 
0 
6 
() 
0 

0 
0 

0 
6 
0 

0 
0 
6 
0 
0 

0 
0 

21 
3 
0 
0 
0 

1:2.~Trlchlorobenzene -UG/KG- - - 0- 3400 O O 
1,2: oichlorobenzene UG/KG -- O 79 00 0 o 
~-Diciiiorobenzene UG/KG -- -- - 1600 0 o 
1,4-0 ichloroben,.;;.- - UG/KG --8500 0 - - 0 
2,2'-oxybis(1-:-C-hloropropane)- U G/KG -- -- - 0 0 
2,4,5-Trichlorophenol - UG/KG ·100 - . -- 0 0 
~~6-Trichl~~_2n~ - -=- UGl.15_G ___ 0 -- --- - _ o _ _ _ _ o 
2.4-Dichlorophenol UG/KG O O 0 

2.4-Dimethyl.Pb!nE[ :=__ UG!!(~-- L -- % --=· - _ q° _:: _ _ 0 
2,4-Dinitrophenol UG/KG 0 % 200 0 0 
2-:-4-Dinitrotoluene - - -- UG/KG - 0 - % - -- - 0- - 0 
2,6-Diniirciioiuene - - UG/KG O O -- -- - - O 

~ Chloronaphthalen~ __ -- UG/KG O .::__ 0 _ -=~ 
2-Chlorophenol UG/KG O O 0 
2-Methyiiiaphthalene - UG/KG 260 36400 ·a·-- - 3 --

h:\eng\seneca\s4ri\tables\valdata\Subsoil .xls 

76 
76 
76 
76-

"75 -
76 
76 

_]6 - I 

76 
76 
76 
76 
76 -
76 
76 
"75 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

76 
76 
76 
76 
39 
76 
76 
76 

N 

11 U 
11 u 
11 IJ 
11 u 
ii 0 

1 1 U 
11 u 
11 D 
11 u 
11 U 
11 u 
1 1u 
11 U 

1 1 D 
11u 
1 1 u 
11 U 
11 U 

--1i u-
11 U 
11 U 
11 U 
"i 1 U 
11 u 
11 u 
11 U 

-11 u 
1 1 u 
11 U 
11 u 
11 U 
11 U 
11 U 

36- o[ .. 360 U 
360 u 
3sou 
360 u -
810 u · 

360 u 
360 IU 

76 360 U 
fo- - iffa o--
1s :iiici u- · 
76- - - -360 u -
76 360 U 
76 -- 360 \J 
76 -- - 360 U 

page 13 of 52 

ESI 
MW4-4 

7so1L _ 

ESI t ESI _ J=-5-=-I--- ---- ~i~-=s+-
RI Phase 1 Ste 1 RI Phase 1 Step 1 
MW4-6 MW4-6 -, --

_ , SOIL - SOIL _ 
6 
8 

12/5/1993 
594-4;3 
SA 

N 

11 U 
11 U 
11 U 
1i u-
11 u· 
11 u 
11u 
11 U 
11 U 
11 U 
11 u 
11 u 
11u 
ii u 

- 11 iT 
11 0 
11u-
11u 
11 u 
1i U 
11 u 
11u 
11 \J 
11 U 

-11 u 
11 u-
11 U 
11 U 
11 U--

!11U 11 U 
11 u· 
11 D 

370 U 
370 U 
370 U 
370 u 

- 3fci u-
- - 800 u ----

370 u- ---
370 u- --
370 u 

. 800 u 
-370 u 
3701J 
310 u-·---
370 u 

--:i1ou- --

0 

12/5/1993 
584-5-1 , __ _ 
SA 

N 

11 U 
11 u 
11 u 
11 u 
i1 U 
11 u 
i"i u 
11 U 
"i"iu 
11 u 
11 u 
ffu 
11u 
11u 
11 U 

11 U 
11 u 
11 u 
1i u -
11 U 
11 U 
11 u 
11 U 
11 U 
11 u 
11- u 
Hu 
11 u 
"ii u 
:ffu 
11 u 
11 u 
11 U 

390 U 
390 u 
390 U 
mu 
390 o--
940 u 
3sciD 
390 t..i 
390 u 

9 40 u 
"390 iJ 
390 U 
390 u-
390 u--

- 390 u -

4 
2 

--- 3-:S 
12/5/1993 
584-5-2 -
~ 

- --1 12/19/1998 

- _431~1--
SA 

N 

11 U 
11 u 
11 ~ 

~~i-
11 ,l! _ 
11 U 
11u 

N 

' 

I -

11 l!__ _ I 

11 U 
11 U -
11 u 
11 U 

11 U 
11 u 
11- u 
11 U 
11 U 
11 u 
11 (} 

_il l!_ -
-- - 11 U 1- --

1 1 U 

11 U 
11 u 
2 J 

11 u 
11u 
11 u 
11 u 

- 11 u 
- 11 U 

11 v-

3~1u ____ -l 12 u 380U 72U 
380 u- . 72 u 

380 U ____ --- 72U 

3eou -- ---
-_j__ _:: 930 l!._ _ - ~ .!~l!.. 

380U 72 U 
- 38o u - ---

- + -- -;,=c=c--

72 U 
--12 u-

6 
6.5 

12/19/1998 

SA r · 
N 

- 1--

I· 

43155 

11 U 
11 U 
11 U 

11 U 
11 U 
ii u 
11 u 
1, u 
20 D 
f, D 
11 U 
11 u 
ff u 
11 D 
11 U 
11 u 
i1 U 
11 tJ 
i1 U 
11 u 
11 U 
11 U 
i-i 0 
11 0 
11 U 
2 J 

- !1 ll! 
11 1u 

*lu 11 U 
11 U 
11 U 

71 IU 71 U 
71 U 
71 U 

170 U 
71 U 
71 U 
71 U 

170 U 
71 U 
71 U -
71 u 
11u 
71 U 
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--·-----·-+----+-------+- ------ t -____ , ____ , ____ --
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i£1l~ UENfY 
' OF 

UNIT -1 MAXIMUM l-:-DETECT1c:i~ TAGM 

NUMBER 
A-BOVE-

YAGM 

2-Methylphenol UG/KG O 0% 100 0 
2-Nit,:;aniiine- UG/KG ·- -- 0 -- - -()% 430 ci 
2-Nitrophenol UG/KG O 0% 330 0 

1~3'-Di~orobe~i,li~ --~ -_:- _ _Q _ =~ - 0 
3-Nitroaniline UG/KG O 0% 500 O 
4,Efotnitro:Z.methylphenol UG/KG -· O - 0% O 
4-Bromophenyl pheny!~~r ~ -:__ Q_ - 0% -::_ _ __ . .£ 

1
4-Chloro-3-methylphenol _ UG/KG _ _ 0 _ _ _ 0% __ 240 0 
4-Chloroaniline UG/KG O 0% 220 0 
4-Chlorophenyl ph~ l~~er UG/KG ___ O f- 0% __ _ Q 
4-Methylphenol ___ _ UG/KG - ~ _ 0 __ _ __ 0% 900 0 
4-Nitroaniline UG/KG O 0% 0 
4--N-itr-op- h-en-ol-- -- -- - +u,-,G~/K"G=- ·➔--· --=o -- r--·-0-% i"Qo 0 
Acenaphthene - - -- UG/KG 88 - ~ --50000 0 
Acenaphlhylene - - -- UG/KG 170 - -- 4% -- -- 41000 0 ·-
Anthracene - UG/KG - - 340 ·- 4% - - 50000 0 
Benzo(a)anthracene- __ -::--'DGiKG ,-....!:!.QQ.. . -· = 7o/~- --- _2~f l 
Benzo(a)pyrene UG/KG 880 8% 61 2 
Benzo(b)fluorantheru,· - - UG/KG 730 - - 9%- - --rroo 0 
Benzo(ghi)peryle~ ~ ___ 270 ·=- ~- ·- 3-% __ = - SoOoo ~ 
Benzo(k)fluoranlhene UG/KG 890 5% 1100 O 
Bis(2-Chloroethoxy)methariE! UG/KG O - ~ --- --- O 
Bis(2-Chloroethyl)ether . -···- UG/KG O ··- . -~ - -- -· O 

Bis(2-Chloroisopropyl)ether · _ UG/KG -~- _ O _ - --cw; - . - -- 0 
Bis(2-Ethylhexy_l)phthalate UG/KG _ ,__ _ 2000_ 1--- --1.!!• ____ 5oo_oo _o 
Butylbenzylphlhalate UG/KG 120 1 % 50000 O 
Carbazole -- UG/KG 160 .. - ~ - -- -- O 
Chrysene UG/KG 1000 11 % - 400 2 
Di-n-butylphthalate __ __ UG/KG 63 - ~ - - -8100 - 0 
Di-n-octylphlhalate -- UG/KG 37 21 % -50000- 0--
Dibenz(a,h)anthracene UG/KG 48 1% _____ 1_4__ - 1 
Dibenzofuran UG/KG 33 ·- -·1% -~ 6200 -- - ·- o --
Diethyl phlhalat _e____ UG/KG O . -~ - - • - 7100 • 

l)J_melhylphthalate __ UG/KG -=-_ Q. _ __ __ _ 0% _ __ 2Q.Q.O 
Fluoranthene UG/KG 2400 11 % 50000 
Fluorene · UG/KG 330 4% · 50000 
Hexachlorobenzene UG/KG - - 0-- 0%- --·· 410 
Hexachlorobutadiene ---· -UG_/_KG ___ o - I 0% ·- .. --·-· 

Hexachlorocyclopentadiene UG/KG 6 -- - ~ --. -~-
Hexachloroelhane UG/KG O 0% 
lndeno(1 ,2,3-cd)pyreM.:___ UG/KG 260 ~ --~ _) ?OO 
~ horone UG/KG O 0% 4400 
N-Nitrosodiphenylamine UG/KG O 0% 
N-Nitrosodipropylamine UG/KG O 0% ·-
Naphlhale_n_e____ - UG/KG 130- -· 3% --13000 

Nitrobenzene _
7
____ UG/KG O 0% ·--·200 · 

Pentachlorophenol UG/KG O 0% 1 000 ·· 
Phenanthrene UG/KG 1400 8% --50000 
Phenol ---- -- -+,U~G=-1"'Kc:Gc---t--- '-'cco~-1----o-•;.-, - - 3 0- -·-

Pyrene . UG/KG 1800 9% 50000 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 

0 -
() 
() 

- 0 
() 
() 

0 

0 ··o -
() 

- 0 
0 
0 
0 

0 --·o-
--- 0 

i- -- -a· --

Seneca Army Depot 
SEAO-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI ESI 
MW4-4 

§Q!h 
- --- ~'!-i 

SOIL 

NUMBER 
-OF 

DET ECTS 

0 

0 
() 
0 
0 
0 
0 
0 
0 
0 
0 
6 -
0 
2 
3 
3 
5 
6 
7 
2 
4 
0 
0 
0 
8 
1 
1 
8 
18 
16 
1-
1- --

0 
0 
8 
3 
0 
0 
0 
0 
2 

- 0 

0 
0 
2 
() 

- - 0 --

4 
6 

NUMBER 112/5/1993 
OF SB4-4-2 

ANALYSES SA 

M 
M 
76 
~ 
M 
~ 
~ 
M 
M 
~ 
M 
~ 
M 
M 
~ 
~ 
~ 
~ 
M 

"75 
76 
76 
76 
37 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76-
76. 

--76 -
.fo 
76 
76 
76 
76 
76 
76 

- 76 

N 

360 IU 
870 U 
360 U 
360 U 
870 U 
870 u 
360 li 
360 u 
360 u 
~u 
~u 
~li 
mu 
~u 
=u 
~iJ 
=li 
=u ~u 
=u =u 
~u 
=u 
66 JR 

360 UR 
360 ff 
360 u 
360 UR 
360 lI° 
-360 ff 
36-0 iJ 
360 u 
360 u 
360 u 
360 u 
360 U 
360 U 

- :ieo u 
- 3 60 iJ 

360 u 
- 360 u 

360 iJ 
360 U 

- 360 0 
--31,o u· 

- -·870 u -
6 -

- 0 --1---
7-

-~ -:1---~~! r--
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6 
ii 

12/5/1993 
-

S84-4-3 
SA- --

N 

370 u 
890 u 
370 u 
370 u 
890 u 
890 u 
370 u 
370 D-
370 u 
370 u 
370 D 
890 u 
890 iJ 
370 u 
370 u-
370 iJ -· 
370 u 
370 u . -
3fo u 
370 u 
370 iJ 
370 u- -
370 0 

jt~=-
13!JR 

370 U 
370D -
mu 
~u 
mu 
mu 
fu~ -
370U 
mu 
~o 
~u 
~ou 
~u 
~iJ 
~u 
370 U 

. e9o u - -
- 310 u-· - -

370 iJ ---
370 u-

ESI 
MW4-5 
SOIL -· 

0 
2 

ESI _ ~ __ RI Phase 1 SteeJ_ _ 

1 
RI Phase 1 Step 1 

MW4-5 MW4-6 r MW4-6 

_ ,soi"L" ¼ -~ _ - -~ OIL--J -·· -~-
6

: 

12/5/1993 
SB4-5-1 
SA 

N 

-

390 U 
940 U 
390 u 
390 iJ 
940 u 
940 u 
300 u 
390 u 

-- 390 iJ 
390 u 
390 u 
940 iJ 
940 u 
390 D 
390 U 
390 D 
53 J 
s3 J 
41 J 

390 iJ 
52 J 

390 u 
390 u 

31 JR 
390 UR 
390 u
-74. r ·-
390 UR 
3900 __ _ 

· 390 u----

3~0 1_1.! 
390 U 
390 0 
60 IJ 

--390 U 
390(j 
39iiu 
390 u 

- - 390 u 
- :w_ou· 

390 U 
"390 u 

- 390 u 
. 390 D 
- 390 u 

12/5/1993 
S64-5-2 

12/19/1998 
- 43f54 

SA -- -

12/19/1998 
43155 

SA - SA 

N 

_ 380 ~--
930 U 
380 li 
380 U 
930 D-
930 u 

N N 

71 U 
170 U 

71 U 
71 u 

170U 
170 U 

380 u - -

72 U 
170 U 
72 0 
72 u 

17 0 iJ 
170 U 
·12 u 
72 iJ 

71 u 

•-

380 U 
380 U 
380 U 
380 ff 

- 380 0 
JeoiJ 
380 iJ 
380 u 
380 U 
380 0 

· nu 
72 U 
72 0 

170 u . 
170 U 

- 12u 
12 D 
72 u 
72 iJ 

12 Li 
12u 
n u 
72 u 

- 72 U -· 

72 U 

71 u 
71 0 
"71 u 
71 U 

170 u 
170 U 
fiu 
71 U 
71 U 
71 u 
ii (j 
11 u· 
71 u 
·71 0 
11 D 
71 0 

72 U -- 71 U 
·:i8ci UR n u · - ii u 
---- 72u · - iiu 

nu -- 110 
- - 7 2 u -- - -· - 71 0 
- 72 U . - 71 U 

380 U . - 72 U . 37 J 
- 380 u - ------ 12 u · -- - fiu 

- 380 u -· -·-12 u - - ---71 u 
- JBou - - 12 u·- - 11 u 

380 U 72 U 71 U 
- 380 u 72 0 71 u 

380 ·u 12 u · - 11 u 
380 ff - 72 0 - . - 71 u 

-· 380 u - 72 u --- 71 Li 
380 U 72 U - 71 U 
380 U - 72 U - 71 U 
380 U - - 72 U . - 71 U 

380 U 72 U 71 U ·":iao u - ·-· nu - - TT u 
360 u ·· - 12u -- 11u 
Tso u -- niJ- -- - 11 D-

- :iao u --- 72 u -· -- - 11 u 

----i ii ~l~-ii~--------1

~ r--- ---1! i-
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Nitroaromatics 

Senec.. . Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

_ 1--~-

3
___ _ _ r-_

1

ESI _ _ _ _§I __ _§!_ _ - ~ _ RI Phase_.!_~_ ~ Phas• !§~P1 
MW4-4 MW4-4 MW4-5 MW4-5 MW4-6 MW4-6 

--- - --- --- -- -- - - ---- - - -- --- -- -- L..,.___ - ~ -· -

_ _ _ _ _ __ _ __ _ SOIL SOIL --- §QI.!,_ SOIL _ ~ _ _ SOIL 
4 6 0 2 2 6 -- - - - -- - - - - - - "ii - -- - 8 --- - 2 -- 4 - - 3.5 - - - - s:5 

FREOUENfYJ - - - NJ:IMl:l~ _"!_U~ER NUMBER ~ 12/5/.!_~3 12/5/19~ _ 12/~/1993 12/~1993 1~_.!.9/1998 1_2119/19~8 
OF ABOVE OF OF SB4-4-2 S84-4-3 SB4-5-1 SB4-5-2 43154 43155 

uNIT I MAXIMUM - I DETEcr10N _ TAG~ T AGM- - DErtcTs AJiALy s~s ~A -- SA°" · sA - sA -- ~ sA 

N N N N N N 

1,;i:°Dinitrobenzene UG/KG- - - 0 0% ~ 0 0 76 130 U 130 U 130 U 130 U 120 U 120 U 
2,4,6-Trinitrotoluene UG-/KG ·o 0% 0 O 76 130 U 130 U 130 U 130 U 120 U 120 u - --- - - - -· - - .:. -
2.4-Qi~itrotol~_!! l!_G/Kq o _Q% o_ o ~ 130 _y_ 130 u 130 u 13S> J:l 12Q_ u 120 u 
2,6-Dinitrotoluene UG/KG 0 0% 1000 0 0 76 130 U 130 u 130 u 130 U 120 u 120 u 
2-Nitrotoluene- - U G/KG - o 0% o O 37 120 iJ 120 u 
2-arninc>-~Dinitrotoluene UG/KG - 0 0% - 0 0 76 130 U 130 U 130 U 130 U 120 U 120 iJ 
3-Nitrotoluene -~ 0 - 0% ~ 0 0 37 - - -~ 120 U 120 U 

4-Niiroloiuene - - UG/KG '- =- 0 - . 0% - o= 0 _j_7 1IQ Q !_20 u 
4-amino-2 ,6-Dinitrotoluene UG/KG O 0% 0 0 76 130 U 130 U 130 U 130 U 120 U 120 U 
[ MX -_--- ----_ UG/KG - - ·q -- - 0% _ q: 0 _I6 130 U 130 U 130 U -130 U ~~ !:!_ 129 U 
Nitrobenzene UG/KG O 0% 200 0 0 37 120 U 120 U 
jfox· - - UG/KG O 0% 0 0 76 130 U 130 U 130 u 130 U 120 U - 120 U - - - -- - ---- - - -- - - .:...::....:.--=- ~ ---
Tetryl UG/KG 67 1% 0 1 76 130 U 130 U 130 U 130 U 120 U 120 U 
Pe"sticides/PCBs 
4,4'-DDD-- UG /KG 0 - 0% 2900 0 0 76 3.6 U 3_7 U 19 U 3-:il U 3.6 U 3.5 U 
4.4' DDE - - UG/KG 21 - 4 % 2100 o 3 76 3.6 u - 3:, u 21 J - 3_8 u· 3:il u - - - -3.5 u 
4,4'-DDT - UG/KG - ~ 9 - 1% 2100- 0 1 76 3.6 U 3.7 U 1 9 U 3.8 U 3.6 U 3.5 U 
Aldrin - uG/KG - ~ -- - """i"¾ - 41 o 1 76 1.s u 1.9 u TI J 2 u 1.s u 1.s u 
Alpha-BHC UG/KG 0 - --0% 110· 0 0 76 1.8 u 1.9 u 9-:ij u 2 u 1.8 u ·1:s u 
Alpha-Ch~ d~ ~ _ UGIKG _ 1 0 _ 1% 0 1 76 1.8 U ! :!I U _1Q J _ic!i_ 1.8 U 1.8 u 
Aroclor-1016 UG/KG O 0% o o 76 36 u 37 u 190 U 38 u 36 u 35 u 
Aroclor-122.!._ _ .Yi,IKG 1- 0 - 0% _Q_ 0 7~ 73 U 7~ U ~o U -- _ _ll Q -_ 7~ U _7~ U _ 
~ rc,clor-123± UG/KQ O _ 0% 0 O 76 36 U 37 U 19_q U ~ ·!:!_ 36 !:!_ _ 3~ U 
Arodor-1242 UG/KG O 0% 0 0 76 36 U 37 U 190 U 38 U 36 U · 35 U 
Aro9 or-1~ UG/KG-__ 27 -_;:_% 0 1 76 36 U 37 U 1~ U 3BJ!_ 36 I] 35 u 
Aroclor-1254 UG/KQ_ ~ 1600 5% _.1_0000 _!) 4 76 36 u 37 _y_ _!_~ ~ .!:!. 3~ u 35 _U 
Aroclor-1260 UG/KG O 0% 10000 O o 76 36 u 37 u 190 u 38 u 36 u 35 u ,- --- •== =--'----- - - -- -- -- - - - - - - - - - - l- ~ . - - - - - -- - -

Beta-SH~_ 1UG/KG _ --~ __ 1% _ ~Q_ 0 1 76 1.8 IJ 1.9 U _§I.~ U __ __1 _y_ _ 1_,~ U 1.8 U 
Delta-BHC UG/KG 5.9 1% 300 0 1 76 1.8 U 1.9 U 5_9 J 2 U 1.8 U 1.8 U 
Dieldri~ - • - - 1,JGIKG-= -=- 0 ---=0%- 4~ [: 0 76 - 3 6 Q 37 !:!_ 1 9 U - 3-:SJ)- . -_ -:-_fe iI_ 3.5 U 
Endosulfan I UG/KG 11 1% 900 0 1 76 1,8 U 1.9 U 11 2 U 1.8 U 1,8 U 
Endosulfanll UGIKG - -□ - ~ - -900 O 0 - 76 3.6 U 3-7 U 1 9 U . - 3:S U 3 .6 U 3.5 u 
Endosulfan sulfate UG/KG- - -o· ~ WOO O O 76 3.6 U 3) U - 19 U -i B U - 3.6 U 3.5 U 
Endrin UG/KG 34 - 1%- - 1 00 0 1 76 3.6 U 3.7 U 34 J 3.8 u· 3.6 U 3.5 U 
Endrin aldehyde UG/ KG - - 3:1 1 % 0 1 --76 3.6 U 3.7 U 19 U :f°BU 3.6 U 3.5 u 
Endrinketon e - !,)GI~- -- _Ji_ ·o '[" · _ 6 0 76 3.6 U 3:7u 1j U ~ U _-3.6 U 3.5 U 
Gamm'!:B~ /lin'!!'n~ UG/KG ._ ___ o__ 0% --- ~Q__ CJ_ _o 76 1:__81,1_ !-~I,!_ ____ - ~ u -- ___ 2 !:!__ ____ 1_;! U_ 1.SU 
Qamma-Chlordane UG/KG o 0% ~- ~Q_ o__ _o 76 ~ 8 1,)__ 1.9 U_ __ __90 !!_ U - ~ U _ ~ - _ 1.8 U 1.8 u 
Heptachlor UG/KG O 0% 100 0 O 76 1.8 U 1.9 U 9.8 U 2 U 1,8 U 1.8 u 
'!:!_eptachl~~ ~G_ __ 0 __ = 0% -·-=20··- - CJ_ 0 --~ -1Bu··--=· n:!-) - _ _Ji._[ U _ ~c\!._ _ -==-_! -B_U__ __1.8 U 
,::Methoxychlor UG/KG O 0% 0 0 76 18 U 19 U 98 U 20 U 18 U 18 U 
Toxaphene - UG/KG _Q_ 0% :-_ o· 0 76 180 U - 199 _y 980 U _ _ 2Q_9~ - _ --180 U- - 180 U 
Herbicide~ _ ---~ __ _ _ __ _ __ _ _ --·- _______ _ 
2,4.~T _ __ !:!_~KG o 0% __ 19<!_9 _ o _ __ o ~~ 5_.4 u__ _ 5_5 u _ ~ -9 u _ ~.!:!. ___ 

1 
__ _ 

~ 5-~/Silvex_ UG/KG 0 0% 700_ _ Q___ _2 _ _ 39 ~ .4 LI_ 5.5 U 5.9 U _ _ ~ .!,!_ __ 
2 4-D UG/KG O 0% 500 O O 39 54 U 55 U 59 U 58 U -·- -- - -- -==-+--=--·-~ - - - -- - -- - 1----- - - - - ·-- - - -- -- --- ·-------
2.~-DB _ UG/KG 0 ~ _ ___ _ _ _0 __ _2 --~~ __ _ 54 LI__ _ 1~ LI__ __ 59 _I!__ _ _ _ ~ !:!__ .___ 
Dalapon UG/KG O 0% 0 0 39 130 U 140 U 150 U 140 U 
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1---·- ·--· --------··1-•···-· t·• --··- - -1-----·- - t-
___ , _ __ , ___ ··- -+--·----

- ·-- - -----, ---1--- - ·-1----- --1--- -

Dicamba 
I Dichloroproe 
Dinoseb 
MCPA -
MCPP 
Metals 

UNIT I MAXIMUM 

UG/KG 1-. E__. _ UG/KG 0 
UG/KG-. 0 -
UGii<G-- -- o 
UGIKG . - o 

FREQUENCY!-
- ~ 

DETECTIOll L TAGM 

3% 
0% 
oo/; 
0%-
00/o -

Aluminum -- --·- -- MG/KG 21000 --i5oo;, - 19520 • 
Antimo~ ~- _ _ _ MG/KG 57.8 - - 2 8o/, -=-=--~ 
Arsenic MG/KG 21 . 5 100% 8. 9 • -- - -- ·-- - --:---,- - -"-:-=-- -+- -cc= - -+----Barium MG/KG 133 100% 300 
Beryllium _ -· MG/KG ____ 1 99% __ 1.13 • 
Cadmium MG/KG 1.5 4% 2.46 • 
Calcium --· -- MG/KG 102000 100% -1 25300 ' 

1Chromium-- -- ---· MG/KG 3820 80% ---~ .- -
Cobalt ·- --- MG/KG 29.1 100% -- ---30 
Copper ··- _ __ MG/KG 2250 __ 100% ___ ~ ' 
Cyanide MG/KG O 0% 0.35 
~ -- - - MG/KG 40900 - --100% -- -·-37410• 

Lead MG/KG 251 100% 24.4" ·- - ---- -·---E"-=-c-c='-t-~~ --- ·--- - -- --Magnesium MG/KG 32000 100% 21700 • 
Manganese MG/KG 2100 78% 1100 • 
Mercury ·- --__ MG/KG _ 0.12 _,_--~ - 0.1 
Nickel MG/KG 62.3 100% 50" 
Potassium_____ MG/KG 2490 100% - 2623-. --- ·- ~- -- -··-- ---- --- - ---- -- -- ----Selenium MG/KG 0.86 33% 2 
Silver - --- ···- MG/KG 1.2 ----- ~ - -- - 0~8' 
Sodium-- -- - MG/KG 134 ·-61%- --· 188 •• 
Thallium MG/KG O 0% . - 0.855~ -
Vanadium MG/KG 31 10W.--- . -150-
Zinc MG/KG 1010 100% 115' 
Nitrate/Nitrite MG/KG 2.7 - 100% 

• Soil criteria for these inorganics are site background values. 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 

NUMBER 
ABOVE
TAGM-

0 
0 
0 
ii 
0 

3 
10 
4 
0 
6 
0 
0 
17 
0-
14 .. 
0-

6 
6 
3 
5 
1 
8-
6-
ci 
4 
ci 
o · 
6 
12 

NUMBER 
- OF 

D_ETECTS 

0 
0 
0 
0 

76 
21 
76 
76 
75 
3 
76 
61 

- 76 
76 
0 
76 
76 
76 
59 
34 
76 
76 
·25 
6 
46 
0 
76 
76 
37 
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Subsurface Soil Sample Results 

1 

ESI 
MW4-4 
1SOIL 

4 
6 

Nl/_M~R 11 2/5/1993 
OF SB4-4-2 

AN~ YSES - §A -

39 
39 
39 
39 
39 

76 
76 
76 
76 
76 
76 

-76 
76 
76 

- 76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

-- 76- -
--76 -
1s··

--37 

N tll~ 
27 UJ 

5400 U 
54()0 U 

9500 

- :i.~- u~ 4.5 
45.4 . 
0~37 J 
o-::i:i u 

65300 
21-:S R 
10:s 

tJ 6 \J 0.62 U 
~0500 . 
- 8.7 J 
11700 . 

543 
o.03 IJ 
24.6 
1040 

0-:-1 IUJ 
0.67 U 
116 J 

o.15lJ 
13.1 
61.6 
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ESI 
MW4-4 
§9.!!:.. 

ESI 
1- - -- ,MF_i-5 

-=-=-· §OIL 
if 

.--J~4-5 MW4-6 MW4-6 
SOIL --· SOIL SOIL 

_ _g l-- RI Phase 1_Ste ·1 RI Phase 1 S~ 1 

-:1·1215~199~ __ -::: 12/~1998r 1±f1~ 19_98 

0 2 2 6 
8 

12/si1993 ° 
SB4-4:3-

2 
·12/5/1993 
SB4-5-f 
~A -

--- 4 - - 3 5 -- - 6.5 

S64-5-2 43154 43155 

~ 
N 

5.5~ 55 U 
28 U 

55(22 U 
5500 U 

N 

5.9!U 59 u 
30 u 

5900 lJ 
5900 U 

SA -· SA ___ SA 

N 

5.8 U 
--58 u 

29 U 
5800U 
5 800 u 

N N 

10200 15000 15700 - 7600 8160 
4.4 UJ •r,=6:3 J -:rs r - ~- 6.1 J ·-M 4 IR 
s· - 3.3 s.9 - 4 - 3.7 

50~5 - 92.7 99.8 - 51 .9 - -· 37.7 

~? t · ~! j - 0£1i - -- ~~it =- -~-- -wi1t 
61300 - 42800 55000 - -- 7590 - - 29100 

7!fe R ~ R - 26.5 R. - ~"~--~$41· ·- ·--- --1 4-::i 
isT .. m · -- - 9.5 - - ·- --·-1·1 - S:il 

,,--.,.·su J 262 J 2s:,; - ~ 1, - 1551 
1 o.54 D - 0:Ss U -· -- . o.58 u· 0.64 u - --0-57 U 

24400 -· 27900 - 26700 - -- -- 17900 - -- .. 20400 
6.8 J ---- 11.l!J --- ·,u - --~ 

8390 - 10200 - 11800 - 3430 - . 
0

4 910 
540 648 - 436 -- 881 J 3 29J 

o.o4 u o.o3 J o.04 u - o .os ·01 - o.o4 u J 
27.2 - · 34-:-9 - - -· -:ifi - - 24.7 - -- - 23.8 

- 1-o90 ·- - 172 0 . - 1400 -- -535 J--- - - 692 J 
0.23 J 0~2 J -- -OAs J . - . - - ·- Tss u 
o.8s O 015 u· - . - - o:6 tT - - -- -
132 J - g~f J - --- ·-106 J 
0-:-2 ·u -- 02:i D - - -o.22.1IT,:o.__-~ ---="'-I 

14.4 - -- 23.8 - - --- 2 4,1 
112 ··-- 231 67.3 - . 

--- -·•· ·- - - --- -- 0.17 J 
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I 

Volatiles 

---r--- -- -·-

- 1 --

I - ·--+----

FREQUENCY 
- OF 

UNIT- MAXIMUM I DET~:!!9!'!. 

D, 1-T richloroethane 0- - 0% 
1,1,2,2-Tetrachforoethane Q ~ 
1,1,2-TrichlorOelhane - ·- a 0% -

TAGM 

800 
600 

1,1-Dichioroelhane O - 0% 200 
1, 1-0ichJ0roelhe08 -o -0%- 40 0 
i':2-o icti1oro•lh• n• - =~~-.- a 0% - · 100 
1,2-Dichloroelhene (total) O - - w.--- -
1,2-Dichloropropane __ -+~~- '-- __ O_ ~ _ 
Acetone 31 9% 200 
Benzene - -- - . - - - -· - Q - QO;;- --50 
ar0modichl0romethan8 - - 0 - 0% - --· 
Bromoform - - 0- - 0% · -

Carbondisulfide UG/KG o 'cw, - - 2700 
Carbon tetrachloride - - - UG/KG O - 0%- - - 600 
Chlorobenzene- - UG/KG - 0 - . 0% - .. 1700 
Chlorodibromome lhane - UG/KG - - - 0- - . 0% - -

1---- --- --- - - -
Chloroelhane UG/KG O 0% 1900 
Chloroform UG/KG 15 8% 300 
Cis-1,3-Dichloropropene UG/KG O 0% 
Ethyl benzene - - UG/K - _ -1% _ r-
Melhyl bromide 0% 
Metiiyi butylketone _ _ 0 - 0% 
,~thx_! ~ loride ·- .Q_O~ 
Methyl ethyl ketone U 0% 
Meihyl isobutyl ketone UG/ . Co/, 
Melhylenechlorid8 - - UGI 3% 
Styrene_ _ _ ~ _- - UGI _-_ ~~ 
Tetrachloroelhene UGI O 0% 

5500 

300 
1000 
100 

1400 
Toluene UG/ 13 28% 1500 
Total Xylenes U 8 4% 1200 
Trans-1 ,:i-°Dichloropropene- - UG/KG O -- 0%- - --
Trichloroethene UG/KG O 0% 700 
Vinyl chloride - - UG/KG o" 0%. 200 -
si01ivol3tile Organics -- - - -
1.2,4-Trichlorobenz ene o·--- 0% - - 3400 
1 ~2-0fchlorobenzene -· - o 0% 7900 
1J-Oichlorob"enzene -- --.=:==---!--- 0%- 1600 
1,4-Dichlorobenzerie 0% - 8500 
2}'-oxybis(1-Chloropropane) UG/KG --~ - --
2,4,5-Trichlorophenol UG/KG 0% - - 1 00 --

~ 4.6-~chlorophe~ I_=-~ @/KG 0% --=-=-~ 
2,4-Dichlorophenot UG/KG 0% 400 
~ 4-0imeihylphenot -- UG/KG O - ·w.- --- -
2,±Dinitrophenol _ _ ___ U~ KG ___ O · 0% __ 200 
2,4-Dinitrotoluene UG/KG O 0% 
2,6-Dinitrotoluene - - -- UG/KG O 0% - 1000 
2-Chloronaphlhalene UG/KG O 0% 
2-Chlorophenol UG/KG -- O - 0% -- 800 -
2-Methylnaphthalene UG/KG 260 - 4% 3 6400--

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xts 

NUMBER 
ABOVE 

T~GF 

0 
0 
0 
0 
0 
0 
0 
6 
6 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 0 
' 6 
0 
0 

0 
0 
0 
0 
□--

0 
0 
6 
0 
0 
0 
6 

- 0-

0 
□---

NUMBER 
- OF -
~@fs 

0 
0 
0 
0 
Ii 
a 
0 
0 
7 
0 
6 
0 
0 
ii 
a 
a 
a 
6 
0 
1 
0 
a 
0 
0 
0 

2 
0 
0 

21 
3 
0 
0 
0 

0 
0 
0 
6 
0 
0 -
0 
0 
0 
6 
0 
o· 
0 
0 
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1 

- r-
(I Phase 1 Step 1 

- - 1---

0.5 
1.5 

N~ ~R-- ~12120/1198 
OF 43159 

A_NAL Y~E.§_ SA 

'75 

76 
76 
76 

7 6 
76 

- 76 
7 6 
76 
76 
76 

76 
76 
76 
76 
76 
76 
76 

7 6 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

7 6 
76 

76 
76 
76 
76 

--39 

N 

I· 

I 

11 U 
11 U 
11 U 
11 u 
1 1 u 
11 U 
11 u 
11 u 
1su 
11 u 
11 u 
11 U 
11 U 
11 U 
11 u 
11 U 
11 U 
1i U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 t.i 
11 y 
11 U 
1 1 u 
- 1 T 
11 U 
11 U 
11 U 
11 U 

76 /U 76 U 
76 U 
76 Li 

7 6 180 u 
76 - 76 u 
76 - 1su 
- 76 76 UJ 
1e 1 80 R 

- 76 --1su 
- 76 -
-76 
76 

-Ts"' -

76 IU 

- --;i1~ 
1sru 
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I 

RI Phase 1 Step 1 
MW4-8 ------

SOIL 
-_ - 1[ .~~ 

3.5 
12/ f9t1998 

43151 
SA 

N 

11 U 
11 u 
1i D 
11 U 
11 D 
i, t.f 
11 u -

11u 
1au 
11 i.i 
1i U 
i 1 u 
11 U 
11 u 
11 u 
11u -
11 U 
11 u 
11 U 
i1 U 
11 u 
11 U 
11 u-
11 TI 
11 LI 
11 U 
11 u 
11U ·, J 
11 U 
11 t.i 
11 U 
11 D 

72/U 72 U 
72 U 
12 u 

170 u 
12 u -
12 u· 

-72 u-
171l U - I 

- ·12u-
12 u 
nu 

-72 u 
72U -

RI Phase 1 Step 1 
Mw.j:s° ' 

RI Phase 1 Ste 1 ESI 
MW4-9 - SB4-1 

SOIL - ~ - -- SOIL -

6 ---o:s --- o 
6.5 

12/19/1998 
43152 

TI - 2 
12iiot1 998 - - - 12 /611993 

_ 43166 1 
~A 

SB4-1-10 
SA 

N 

- ~ ---

11 U 
1i u-
11 U 
11 U 
11 U 
'ii u 
1i u -
11 u 
24 Li 
11 u 
11 U 
11 t.f 
11 u 
11 [j -
11 TI 
1 1 u 
11 u 
11 U 
i1 U 
11 U 
11 U 
11 U 

1 1 u 
11 u 
11 u 
11 U 
11 i.J 
11 U 
11 
6 IJ 

i11u 
11 U 
11 U 

72 IU 

72 1U 72 U 
72 u 

N 

-

12 U 
12 TI 
12 u 
i:iu 
12 D 
'i2u 
12 D 

12 U 
12D 
1 2 u 
12 y 

12 U 
'i2 u 

12 \j 

76b _;~--
76 U 

N 

I 

- 12 U 

12 u 
12 u 
12 U 
12TI 

·12 u 

12 U 
- 12 u 

-12u · 
12 i.J 

1 2 u 
12 u 

-,2 u 
1 2 u 
12 u 
12 U 
12 u 
'ii u 
12 u 

1 2u 
12 U 

12 u-
1 2U 
12 u 
-i2 u-
12 U 
12 u 

- _12 Li 

- ~ofu 
390 U 

I-- 3~Q_ U 
390 U 
390 U 

180 U 180 U 950 U 
72 u - -- - Ts u - - 390 u 
72 U 76 U -- 390 U 

-72u - -- - 76 UJ - - ·-39ou 
180 U --180 R - - 950 U 

1 2 u -- 1s TI---- . -- :i96 TI 
12 u-· - - ~ u 
72 U - -- --~76=+-"U~--l 

- - 72 U -- - 76 U 
72 U --- - 76 U --

ESI 
- -l-c--c

SB4-1 
SOIL 

4 
6 

__ , 12/6/1993 

584-1-2 

~A 
N 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 u 
12 D 
12 U 
12 u 
12 U 
12 u 
12 [j 
12 LI 
12u 
12 U 
i2 U 
12 t} 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 u 
12 u 
12 U 
12 U 

390 U 
390 U 
390 U 

-,---390 u 
390 U 
940 U 
390 IJ 
390 U 

-390 i.J 
940 U 

3 90 u 
390 t.f 
390 LI 
390 u 

-390 U 
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-----------1- - - -+---- --1 -----
, _____ ---- - -+----+-----I---

f---- ----1--

£~gu§_N0 [ 
OF 

!JNIT j MAXIMUM I DET_g:TION TA_Q~ 

NUMBER 
·11sovE 
· rAGM 

2-Methylphen~ _ UG/K~ ____ _o_ _ _ ___ Q!~. _ _ _ _ ~(!Q_ 0 
2-Nitroaniline UG/KG O 0% 430 0 
2-Nitrophenol UG/KG- - -0 - - · - 0%- - - 330 ci 
3,3'-0ichlorobenzi~~e - ~_Q_ _____ _Q_ ___ --· ~ ___ ·- _ 0 
3-Nitroaniline UG/KG 0 0% 500 0 
4,6-Dinitro-2-methylphenol UG/KG . 0 0% 0 
4-Bromophenyl phenyl ether UG/KG -~- O _ -- ___ 0% --·- - -- O 
4-Chloro-3-methylphenol UG/KG O 0% 240 O 
4-Chloroaniline UG/KG 0 . . 0% 220 0 
4-Chlorophenyl phenyle iher UG/KG ____ Q__ - :---::. Oo/;- - ~---- 0 _ 
4-Methylphenol UG/KG 0 __ 0% _ _ ____ 900 _ _ _ __ 0 
4-Nitroaniline UG/KG O 0% 0 
4-Nitrophenol - - .. -::_ - UG/KG _ 0 ----- 0% - -=-- -,QQ-- ·o_ 
Acenaphthene UG/KG 88 3% 50000 0 
Acenaphthylene _ _ UG/KG 170 _ _ _ 4 % _ __ 41000 0 
Anthracene UG/KG 340 4% 50000 o 
Benzo(a)anthracene- --~ _ 1100_-- - 7%-- ·---224 2 
Benzo(a)pyrene ___ _ UGtKG 880 8% _____ 6_1__ ~ 

Benzo(b)fluoranthene UG/KG _ 730 ____ 9% _ __ _ 1100 0 
Benzo(ghi)perylene , Us,JKG - 1----- 270 _ _ 3% __ _ 50000 0 
Benzo(k)fluoranthene UG/KG 890 5% 1100 o 
Bis(2-Chloroethoxy)methane UG/KG 0 . - --~ ---- - 0 
Bis(2-Chloroethyl)ether __ ~ G - 1--- ___ 0 ___ __ 0% __ _____ O 
Bis(2-Chloroisopropyl)ether _ UG/KG 0 ______ _a~ __ I I 0 
Bis(2-Ethylhexyl)phthalate UG/KG 2000 ____ 11 % _ -- 1 ___ 50000 I 0 
Butylbenzylphthalate UG/KG 1- _...!1.Q__ __ ---~ _ 50000 I I I 
Carbazole UG/KG 160 1% I I 0 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Phase 1 Step 1 RI Phase n;tep 1 RI Phase 1 Step 1 
__ ,MW4-7 - =-~:-- . _ MW4-8 _ - MW4-8 -=--r=- i RI Phase 1 Step 1 . -=i== 

1--- - SOIL SOIL SOIL - - o:5 --- 2 -- - 6 
SOIL 

0.6 _ -~~~ ~- -

- NU-MBERl - N UMBER 
-- OF OF 

_ "_lffT~ TS - ~NAl_?§E_§ 

0 
0 
() 

0 
() 
0 
0 
ii 
6 
0 - o 
ci 
0 
2 · 
3 
3 
5 
6 
7 
2 
4 
0 
0 
() 
8 

I 1 
1 
8 

4 _ --.1:~-_ ~-- 3.5 --:- - - ~s[ ----- ,~ 2 
1212011998 - 12i611993 

6' . 
-- +, 2/6/1993 ,2,20,1998 12/19/1998 12/19/1998 

43159 
SA 

N 

76 U 
180 U 
76 U 
76 u 

180 U 
180 UJ 
76 U 

"" 75 u 

1su 
76 U 
76 U -,ea u 

ttiii u 
76 u 
76 U 
75if 
76 U 

- 76 u 
76 u 
76 U 
76 U 
76 u 
76 U 
76 u 
76 U 
76 U 
76 U 
"75 U 

--43151 -- 43152 - 43166 --- SB4-1-10 
SA ______ SA SA - - - -- - DU --

SB4-1-2-
·•sA· 

N 

72 ,U 
1Zil__l!_ 
72 U 

N 

72 1U 
18.Q U 
72 U 

N N 

76 IU 390IU 
180 U 950 U 
T6 u :i!lOD 

12 u n li - 76 D 390 D 
110 u , ao u · 1eou - 9so o 
1I£Q _ i~ ]j _ _ --~.Q,1 950 u 
.Z~ \!.. .?3. y -2§.!L ~ o_ u 
72U 72U 76U 390U 

12 u - -Ts u - - - ·390 u 
_ }i] ~Q _:- - - 390 Q: 

72U 76U 390U 
- -- 100 D - - 1eoD - 95□u -

· ,so u 1ao u -- 95o u ·-

N 

3~,u 
940 U 
390 U 
390 U 
940 D 
940 u 
390 U 
390 U 
39ou 
390 u-
300 [i 
940 u 
940 U - nu --- r ilu - - -·Tsou 

- 12 u· · - - - 1iu -16 D - - - - 3so u · 
- . - --- --- ---· ·- - -·--

72U 72U 76U 390U 

"39ou 
__ _,_ 390iJ 

12 D 12D - -Tsu 390 u 
72 u 72 u - ND 39□ D 
72 u . -- - -- 72U --76 u . - 390 u 
nu - 12 u - rou - -395 u· - •-
12 u 12u - Ts u 
1~_!L __ -_ - - - 7t!-T _ ·:_ -=~Q 
73_ U _7~ lJ _ --~,__ll 
nu nu nu 

390 U 
--T9o u - ---
~ L __ 

390 U 
"390 u 
390 U 
390 u 

- 390 u 
390 D 
390 U 
3~1.J 

·12 D - - 12 u - '?ii u - - 390 u- - - 3 90 u 
nu- 12 o ~ D- - 39o i.J- 390 u 
12u-- -·12 u - Nu - :i90u- - 39 6D 
12u -- -nu - - Tsu - 390u ---- 39o '"u 

76 U 
Chrysene UG/KG 1000 11% - 4 00- -F- 2 
Di-n-butylphthalate UG/KG 63 - 24% 8100 - 0 I 
Di-n-octylphthalate UG/KG 37 21% --·s§@ii _ -- 0 -- I •-

18 7iu 12 D - . 76 u -- To -J- - ~ -- - 52y-- -
10J ___ 26 J ___ ___ 76U ___ ~ 90U - ----390U __ _ 16 7 6 i.i 

Dibenz(a,h)anthracene UG/KG 48 1% 14 1 ,- -- 76 u 
Dibenzofuran UG/KG 33 1 % 6200 · - 0 - 1 76 U 

76 U 
76 ,U 

Diethyl phthalate UG/KG 0 ____ 0% _____ 7--1.QQ___ 0 _ 
Dimethylphthalate UG/KG 0 0% 2000 0 0 76 
Fluoranthene - - UG/KG - -· 2400 - - - 11% - - 50000 - 0 8 · 76 76 U 

6 

Fluorene UG/KG 330 4% ---50000 . 0 ·-3· 76 --76 U 
Hexachlorobenzene UG/KG 0 --0% -- - 410- 0 - - - 0 76 76 U 
Hexachlorobutadiene UG/KG ~ --o-·----0% - --- O O 76 - - 76 tJ 
Hexachlorocvclopentadiene UG/KG 0 0% - -- 0- - - 0 - - 76 - - - -76 uJ" 
Hexachloroethane UG/KG 0 - 0% ---- .. --- o·---- - 0 - - - -76 - . - 76 U -
lndeno(1 ,2.3-cd)n•rene UG/KG 260 3% 3-200- -- 6 - 2 -- --76 - ---76 U-
lsophorone UG/KG O 0% 4400 - o -· -- - 0 - - 76 --- ·75 U-
N-Nitrosodiphenylamine UG/KG o 0% - ·- ·o --· · · - o ---76- - 76 u 
N-Nitrosodipropylamine UG/KG 0 0% · --- - -o-· - O - 76 - - -76 (T 
Naphthalene UG/KG 130 3% 130~ - - 0 - - -- ·2 ---7 6- ~ 6 (j 
Nitrobenzene UG/KG 0 0% 200 0 0 - 76 - 76 U 
Pentachlorophenol UG/KG 0 0% 1000 0 · 0 76 180 U 
Phenanthrene UG/KG 1400 8% 50000 0 6 76 · 76 U 
Phenol UG/KG 0 0% 30 0 0 76 76 U ---
Pyrene UG/KG 1800 9% 50000 O 7 76 76 U 
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, _ 

' --

·n u - --- 12 u - - - - 76 o·· ":i§"o _u_ - ---7 oou 
72 u -- 72 u 76 u -- 39□ u ___ -+-_ 390 u 
12 D - 12 u --- --76 v ---- - 390 D 390 u 
72 u- 72 u --- -- --76 0 --- -- 390 u - - - - 390 u 
12u - - 12 0 -- - - T6 ,T - :i9ou-- -- 390U 
72 u- - 1 2'u - - - - --76 u -- - -300 □-- - -- 3soiJ 
72U 72U -- - 76 U - --- 39□ u -·· +--- 300U 
72 U - - 72 U -- - - 76 U - - 390 U - - - 390 U 

7 2U -- --- - 7:i'°U--- 76 UJ 390 U 390 U 
72 U - - - 72 U -- 76 U ---- 390 U - -- 390 U -nu- -- 12 u 7e u -- --3-9ou 390 u • - -
72 U --7 2 u--- 76 U 390 U 390 U 

_7f _l,!_ _ _ ~ n u: .:.:..-::=·.::.=·-76u __ .:=- =-~ 390 u 3~'D_ 
ny __ .?3. u _____ ~ _l!____ 390 u ,__2~ y 
72U 72 U 76U 390U 390U 
72 U -- - -- 72 v -- - 76 U -- 390 U 390 U 

170 u-- 180 U -- 180 U - 950 U 940 U 
--12 u ·--- - - 12·~ 76 u 390 u 

72U - 72U 76 U 390 U 
- --1----3~!\!.. __ ' 

39oi-u---
72 U - 72 U - 76 U 390 U 3901u·--
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-

Nitroaromatics 
1,3-DinitiobenZene 
2:4,6-T-rinTtrOtoluene 
2,4-.-Dinitrotoluene -
2,6-DinitrOtoluef'le 
EfJi~oluene -
2-amino-4,6-Dinitrotoluene 
3-Nitrotoluene · 
4---:NitrotolueM · 
4-amino-2.6-5initrotoluen8 
HMX - --·- - --

Nitrobenzene 
ROX-- -
Tetryl 
P85tfcides/PC8s 
~ ' ODD __ _ 

4,4'-DDE 
;i:-4•.oor 

-I--

UNIT 

UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGIKG -
UG/KG -
UG/KG - • 
UG/KG 

MAXIMUM 

0 
0 
0 
0 
0 
0 
-i5 
0 
0 

UG/KG - r - 0 
DG1KG () 
UG/KG - a 
UG/KG 67 

FREQUENCY 
OF- -

DETg:TION 

0% 
0% 
0% 
0% 

0% 
0% 
00/o 
Oo/; -

- O o/; 
t-- Oo/o 

0% 
Oo/o - -
1o/o 

TAGM 

1000 

200 

:UGIKG - o 0% f 2900 
UG/KG 21 4% - - 2100 -
UG/KG _ Ts - 'i% _ - - 2100 
UG/KG 8.2 1% 41 
UG/KG --0 0% . - 1 10 

UG/KG 10 1% 
UG/KG - 0 - 0% 
UG/KG o 0% 

Aldrin 
Alpha-BHC 
Alpha-:-Chlordane 
Aroclor-1 016 -
Aroclor-1221 
Aroclor-1232 
Arodor-1242 
Aroclor: 1248 
Aroclor -f254 
Aroclor-1260 
Beta-BH-i:- -
Delta-BHC 
Dieldri--;,-- -

- --UG/KG - -0 - Oo/_;-

EndoSU ttan I 
Endosulfan II 
endOsulfarl sulfate 
Endrir\ -
Endrin aldehyde -
Endri11 keione 
Gamma-BHC/Lindane 
Gamma-Ch1ordan8·-
~ chlor _ 

(Heptachlor ~ d'!..._ 
Methoxychlor 

!~aphene =- -
Herbicides 
2,4,5-T -
2,4,S:-T-P/Silve x 
2.4-D -----

~ 4-08 
Dalapon 

UG/KG o oo/; -
UG/KG - - 27 -1% 
UG/KG - 160 0 5% 10000 

- UG/KG --0- -· 0% 10000 
UG/KG 1.4 - Wo - - 2 00 - -

- UGIKG 5.9 . Fo- . - Too 
UG/KG . 0 0% 44 
UG/KG 11 1% 900 . 
UGIK<f - --o-· - - Oo/~ soo 
UG/KG 0- - Oo/o - - 1000 
UG/KG 34 - - 1% 1 00 
LIG/KG -· 3:i - 1%. 
UG/KG - 0 ·- Oo/o 

UG/KG -- 0- - 0% t- 60 
- UG/KG ---0- - Oo/o - - - 540 

-~ti ---~ ~ ~: _J2°o° 
UG/KG O 0% 

_ ,UG/KG _ _ 0 __ _ 0% 

! ~=t--- ffi~ :\i-
UG/KG -~ 0 0% 
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NUMBER 
ABOVE
TAGM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 

0 
0 

0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 

I 

I 

NUMBER 
OF 

DETECTS 

0 
0 
() 

0 
0 
0 
0 
0 
() 
0 
0 
0 

0 
3 
1 
1 
0 
1 
0 
0 
0 
0 
1 
4 
0 
1 
1 
0 
1 
0 
0 
1 
1 
0 
0 

0 
a 
0 
0 

0 _ 1- - 0 
0 
·o 

0 
0 
0 
0 
0 

0 
0 

0 -·o-·-
o 
0-

0 

t--

Seneca , . .. J Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Ph.ase 1 Sl!P ~- f!I_ Phas~ 1 ~ ep 1 
MW4-7 MW4-8 - ;soil-= SOIL --

0.5 2 
1 5- --- 3.5 -

NUr..i_BER 11~~fssa 1~ 1~/1~98 
OF 43159 43151 

ANAL YSES SA SA 

N 

76 
76 
76 
76-

37 
76 
37 
37 
76 
76 
37 
76 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 -
76 

39 __ _ 

N 

I 

39 - -
39 --•-
39 -
39 

120 U 
120 U 
120 u 

- 120 u 
120 u 

120L1 
1 20 u 

120 u 
1 20 u 
·120 U 

1 2o ·u 
120 u 
1 20 u 

3.8 U 
:i.e TI 
:i.aLI 

2 u 
2 U 
2 U 

38 U 
78 LI 

- 38 u 
38 U 
38 U 
38 U 
38 u 

2 U 
2 U 

-3.8 U 

2 IU 
- 3.8 U 

3.8 U 
3.8 U 
38 u 
3.8 u 
- 2 U 

2 U 
2 U 
2 U 

20 u 
200 U 
- -t---
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I 

120 U 
120 u 
120 U 
120 u 
120 U 
120 u 12ou - -
120 u 
120D 
120 u 
120 u 
120L1 
120 u 
3.6 U 
3.6 U 
3.6 u 
~au 
1.8 u 
1.8 lJ 
36 u 
73 u 
36 U 
36 TI 
:is u 
:isu 
36 u 
Ta 0 
1.8 Li 
isu 
1.eu 
3.6 U 
:i.6 LI 
3.6 U 
3.6 D 
3.6 U 
1.8 U -

-- i.e u-
1.su -
·1~e u-
·1eu 

- 1~Q .!J 

RI Phase 1 ~ RI Phase ·1 Step 1 ESI 

6 0.6 0 
6.5 

12119/1998 
431 52 

Ts - r -
~P.!.1998 -- f21511~i 

43166 SB4-1-10 

ESI 
SB4-1 
SOIL 
t-

4 
6 

1216/1993 
SB4-1-2 

~~t=-~f-~ ~~t9 _-f -~ ;~1t _ 

- - - DU .• SA SA - ~ 
N 

120 U 
120 u 
120 U 
12Q U 
120 U ---· 120 u 
120 u 
120 u 
120 ij --
120 ij 
120 u 
120 U 
120 u 

3.6 U 
:i:6 LI 
3.6 U 
,:g u 
1.9 0 
1.9 u 
-36 0 
74 U 
36 u 
36 U 
36 u 
36 0 

· 3 5u 

-

_- iT ~[ --- I 
1.9 U 

- - - - - -
3.6 U 
1.9 U . 
:fli D -
:i.eTI 
3.6 u 
3.6 U 
3.6 U 
1 9 u 

- f.9 u-·-
1~§ u 
1.9TI 
-19 u 
~ 0 1,!_ 

N 

120 u 
120 u 
120 u 
120 D 
120 u 

- 120 u · 
120 u 
120 u -
120 u 
120 TI 
120 TI 
120 TI 
120 u 

:fa u 
3.eu 
ii TI 
2 u 
2 1.J 
2 U 

38 U 
is u 
38 U 
':i"su 
38 u 
38 u 
38 u 
2 u 

2 u 
- :fa u 
2 u 
3.8 U 
3:lj u-

N 

130\U 130 U 
130 U 
130 u 

130 IU 

1:io ju 
130 U 

~ 0 jU 

1~9_~ _ --

~9_,U 
3.9 U 

3 .9 u 
2 U 
2 u 
iu 

-39 u 
sou 
39 U 
39 u 
39 u 
39 u 

- 39 U 

2 u 
- iu 

- , - 3.9 jU 
l -·- 2[0 

r 

3.9 u 
3.9 u 
3.9 u 

-
:fa u 
3.a D 
3.8 u-
2 U -~* --- t= 

3.9 U 
3 .9u 
- iu 

2 U 
2 U 

--7 0 - 2u -
- :W U - 20 U - -

200 \J_ ~ 200 u 

- •--. -,----~~ =--------- -=~-:~ ~--- -
--~--- =:J _ ---- 15ou--

N 

130 \U 130 U 
130 U 
130 U 

130 IU 

130 ,U 
130 U 

)30 1U 
130 U 

3.9 U 
3.9 U . 
3.9 U 

2 U 
2 U 
2 U 

39 U 
79 U 

-39 u 
39 U 
39 U 
39 U 
39 u 
- 2 u 

2 U 
:fg u 

2 U 
- 3.9 u 

3.9 u 
3.9 U 
3.9 U 
3.9 u 

2 U 
2 U 
2 U 
2 u 

- 26 u 
200 U 

5.9 U 
5:S u 
59 U 
§ u 

150 U 
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---+----- --1--------1--
1---- --------

I 

Dicamba 
Oichloroprop 
Dinoseb -
MC-PA 
MCPP 
Metals 

-- ----!-------+---
- ---- I ---1---- --- 1--

~!:!IT . I MAXIMUM 

UG/KG 
UG/KG 
UG/KG 
iJGIKG 

- j~ GtKG _+ 

23 
- 0 

·o 
ci 
0 -

FREQUENCY 
- OF•-

D°ETE CTION I TAGM 

3% 
0% 

- Oo/o 
0% 

0% 

Aluminum --- -- - ·--· MG/KG - - .• 21000 - 100% - - -19520 • 
Antimony -- MG/KG • -- 57.8 - - 28% 6 • 
Arsenic- -· MG/KG ·- ill - - 1003/, -8.9 • 
Barium . MG/KG 133 100% 300 
Beryllium . MG/KG 1 99% 1.13 • 
Cadmium·-· . MG/ K(f - f.°5- -· 4% - 2.46 • 
Calcium ·· • -- MG/KG- -·102000 ···100% • 125300 • 
Chromium MG/KG 3820 80% 30 • 
'cobalt -- - ···- --- MG/KG ·-- 29.1 - -- 100% - --- 30 
Copper . MG/KG 2250 100% 33 • 
Cyanide MG/KG O 0% 0.35 
~ MG/KG·- - 40900 100•;," 374 10" 
Lead . MG/KG 251 100% 24.4 • 
Magnesium - MG/KG - -- 32000 100% 21700 ~ 
Manga nese MG/KG - - 210 0 78% 1100 • 
Mercury MG/KG . . 0.12 45% 0.1 
Nickel --- MG/KG . . 62.3 100% so· 
Potassium 111.G/KG · 2490 100% 2623 • 
Selenium - - MG/KG. 0.86 - ~ o/;- - 2 · 

1Silver - MG/KG - - -u - - 8% ---o.a· 
Sodium - --·· MG/KG 134 613/, - - 188 • 
'Thallium - MG/KG - - - 0 --· 0% 0~855 • 
Vanadium MG/KG 31 100% 150 
Zinc -- - -- -- - MG/KG 1010· - - ioo%· - - 115 • 
Nitrate/Nitrite MG/KG 2.7 -· 100~ 

" Soil criteria for these inorg3nics are site background values. 
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NUMBER 
ABOVE 
TAGM 

0 
0 
0 
0 
0 

3 
10 
4 
6 
0 
ci 
0 
17 
0 
14 
0 
6 
6 
3 

5 

0 
0 
4 
0 
0 
0 
12 

NUMBER 
OF 

DETECTS 

0 
0 
0 
0 

n 
21 
n 
ro 
~ 

i 
ro 
~ 
ro 
~ 
0 
ro 
ro 
ro 
9 
M 
ro 
ro 
~ 
6 

• 6 
ro 
ro 
~ 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Phase 1 rSt.ep. 1 -1 RI Phas~ ep 1 
MW4-7 MW4-8 
SOIL - - SO IL 

NUMBER 
OF 

0.5 
15 

12/20/1998 
. 43159 

ANALYSES ISA 

39 
39 
39 
39 
39 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
is 
37 

N 

12000 
- 0.8 R 

5.7 
90.6 
0.37 J 

0.1 U 
2730 
17.5 
13.8 

19 
0.58 U 

25500 
12.9 J 

3670 
li:io 

-~ J 
31 

1280 
0.74 U 

0.2 U 
53.6 U 
0.63 U 
23.5 
62.9 J 
0.16 J 
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3.5 
12/19/1998 

43151 
SA 

N 

13000 
0.81 R 

5 
45:S 
0.63 J 

0.1 U 
12100 • 

22) 
12.7 
17} 
0.57 u 

30100 
6.6 

6360 
484 J 

o:05 UJ 
34~4 
1000 J 
0.75 u 
0.21 U 
70.7 U 
0.65 U 
17) 
67.2 
o.oi J 

:::: .~se 1 [Step 1 __ :::~~se 1 rStep 1 _ ~:~_1 - •-··-
SOIL - SO~ -- - - SOIL -· 

- 6 --06 - -- -- o 
6-5 - - 1s - 2 

12/19/1~~ . 1~/~1~]" _ . i~6/19.§_ 
43152 43166 $B4-1-10 

SA - . SA -·- DU- • 

N N 

5340 
-~ - - 1B1 J 

2.6 
44A 

0.2~1/ 
0.09 U 
4020 

············2000 

• .. --?~r 
0.64 U 
9900 
1f 9 
1750 
148 J 

0-:-05 UJ 
11-:-s 
824 J 

0.84 J 

N 

6U 
60 U 
30 U 

sooou 
60 00 .U 

13300 JJOOO 
-:1J. :!.... _ ·.::_ ~ L 

4.5 4.2 
· ea-:-s - - ·-· 91.7 

0.54 J - • ·- ··- 0.64\J 

Q 11 y_ -· . 011D_ -
1050 J 2460 

21.5 - 27.9 
- 8} J -· . -- S.9I J 
22.3 - 15.1 

_3§½~,~ -
13 J 

3400 
309 

0§71~ - -
21 .1 
1220 , .. 

iff:i1~--19500 
- 9.8 J 

4460 
119 IJR 

o.04 IJ 
25.1 

- ~~~1~ 

ESI 
'ss4-1 
SOIL-

4 
6 

12/6/1993 
SB4-1-2 
SA --

N 

5.9 U 
59 U 
30 U 

5900 U 
5900 U 

0

15300 
- 5 UJ 

3.9 -
40.4 J 
0.74 J 
0.49 U 

30900 
- 2fs 

--16.5 

"iiii 
0.53 U 

·-34300 
·-1-:-5 j 

7130 
337 R 

. t · _Q 04_(:!.._ 
- - _ 47.6 

- 1300 

0.17 U 
57.8 U 
0.53 0 
- 9-:S 

0.76 u 
0 21 0 - -
ss:s u 

··- 0.66 u 
~ 

i[ __ 
0.09 1U 
o.98 u· 
· 105 J 

- f211~-__ 
89.8 50 J -

o-:-34 IJ 0 .47 j 

31 
--Z?.11-- -- 102 

5/912000 



Volatiles 

- 1- ---1---

t-- -· 

FREQUENCY 
-- OF-

UNIT ~XIMUM - ~ TECT19N_ 

-i":'1,1. frichloroelhane -· UG/KG - 0 0% 
1,1,2,2-Tetrachloroethane UG/KG- - 0 0% 
1,1,2-Trichloroethane - UG/KG - 0 - - Co/, 
1,1-Dichloroethane-- UG/KG O - - Oo/o 

r ·--

TAGM 

BOO 
600 

200 
1,1-Dichloroelhene- UG/KG ____ o 0% 1 400 
1,2-Dichloroethane - - UG/KG - -0 --- 0% - - 100 
_!,2-__Dj_ch l~ro~en_! (tot~ __ !iG/KG _!) _ -~ --
1,2-Dich~?~OP~ _ U _ Q_ __ __ Oo/o _ 
Acetone 31 9% se"niene - -- - __ O___ 0% - -

BrorTIOdichlorom'ethane --o --~ --
BromotOrm --- - 0 - -- 0% -
Carb0ndisulfide -- - 0-- - 0% - · 
!Carbon tetiici,lond8 . __ - - o -__ -- 0% _ 
Chlorobenzene 0 0% 
ChlorodlbromOmethane ---0- -- --Do/; 
chloro8than8 - - o - ·---0% 
Chlorofom, - - UG/KG 15 8% 
Cis-1,3-Dichlor"f'.'Op!n•- UG/K(1_ _ _ Q_ - ~ 
~l!'YI be~ _ .!!_G/KG _ 1 _ _ ___IT! _ __,_ 
Methyl bromide UG/KG O Oo/o 
'Methyl butyl ketone-· - - UG/KG O - --· 0% 
Methyl cnloride . UG/KG O 0% 
Methyl ethyl ketone - - UG/KG O - - Oo/o 
Methyl isobutyi°keton-e UG/KG- -- 0 - -W. 
Methylene chloride-_ _ uc;li<G - _· -2 __ - 3'i. - _ 

200 
60 -

2700 
600 
1700 

1900 
300-

5500 

300 
1000 
100 

'Totrachloroethene-- - UG/KG--o · _ ~ . - 1400 
Styrene UG/KG O Oo/o P-
Toluene UG/KG 13 28% 1500 
Total Xylenes - - UG/KG --8-- 4% - - 1200 
Trans-fa-Dichloropro.pene - TIGIKG O --Oo/o - -
Trichloroethane UG/KG O Oo/o 
Vi~I chlori_<l! UG/KG - --0 ·- 0 % 

700 
-200 

l~~ivolatile Organics _ _ ___ _ 

! ,2.4-"!:rich]orob~ zene UG/K(1_ _ _Qo/~ - ~ - 3400 
1,2-Dichlorobenzene UG/KG Oo/o 7900 
1,3-Dichlorobenzene UG/KG - 0% . - 1600 
1,4-Dichlorobenzene - - UG/KG 0% - -- 8500 
2,2'-oxybis(1-Chloropropane) UG/KG 
2,4,5-Tochlorophenol - - UG/KG 
2.4,6-Trichlorophenol UG/KG 

100 

2,4-Dichlorophenol - UG/KG _
1 
__ __:_;_:.__· - 400 

2,4-Dimethylphenol UG/KG - Oo/o - --
2,4-Dinitrophenol- - - - - Oo/o - --·200 
2,4-0frifirololuene - -·0%·- ---
2,6--_D~ itret~~~~- -- _ 
2-Chloronaphthalene 
2:Chlor~ n~ -=-- -~~ 80f 
2-Methylnaphthalene 36400 
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I- .. --

NUMBER -
- A BOVE 

TAGM 

I-. 

0 
ci 
0 
0 
0 
a 
6 
a 
0 
0 
a 
0 
0 
0 
0 
o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i5 
a 
0 a - -
0 

0 
0 
0 
0 
ci 
0 
0 
0 
0 
0 
0 
ci 
0 
0 
0 

NUMBER 
- -of 

~~CTS 

0 
0 
0 
0 
0 
0 
0 
o 
7 
0 
0 
0 
0 
0 
0 
0 
0 
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ro 
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12 U 
12TI 
12 u 
12 U 
12 U 
12 u 
12 U 
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ESI 
ISB4-1Q _ I- __ 
SOIL 

I 

I 

--=-= t --4 
12/611993 
584-10:2-
SA-
N 

1-11- .le!_ 11 U 
11 u 
11 u 
11 u 
1i TI 
.:!1 1.!!. _ 
1'!.J!:!. 
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1 1 u 
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, 1u-· 
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350 IU 
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350 u - -
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3SOIU. 350 U 
350 u 
Jso u 

RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 ESI 
SB4-10 
foc -
---4 

SB4-12 -- SB4-1 2 SB4-~ ~--
- __j so1L __ --_ - SOIL-:- - SOIL -

4 6 2 
6 

12/6/1993' -
594:10::i" SA --,-

N 

11 U 
11 U 
11 u 
11 u 
11 u 
11 u 
11 u 
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11 u 
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11 u 
i1 u 
11 iJ 
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11 l.l 
11 U 
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11 u 
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11 u 
11 u 
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- 11 u 
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350 U 
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4.6 --- 6.4 - - 3 
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- 43114 - - 43115 - ---43112 
SA 
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12 U 
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j 
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12u 
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11 
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1i U 
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- TID 
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11TI 
1iu 
11 TI 
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TT u 
11 TIJ 
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11 u 
11 U 

- 1,u 
- 5 J 

12U-- - 11 U 
11 TI 
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i2u __ _ 
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12 u 
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J8~---
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-77 i.JJ -

73 U 
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?1 u_ 

18o u 
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73 U 
73 TII 

180 UJ 
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77 U --73 u-_?m-~--
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1~1u~-
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i1 u 
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Subsurface Soil Sample Results 

1 

--------t---t----+ -- ------1-- --- -
-- --- ----,----+------!---- - - ----4-·---- ~-
--- ---· ·--- ---+--·-

__ ,_ FREQUENCY,- - -

OF 
_ - 1-JLN_ll_ J_ MAx 1MuM I DErEcfioNT rAGM -

NUMBER 
ABOVE 
-fAGM 

-+ - --

ES! 
584-10 
,SOIL __ , _ 

0 
2 

NUMBER -I -NUMBER- 112/. 6/1993 
OF OF SB4-10-1 

DETECTS - -- ANALYSES SA - -

§ I , - j§!__ ___ RI !'_hase 1 ~•P 1 RI Phase 1 Step 1 
SB4-10 SB4-10 SB4-11 SB4-12 
SOIL - - - SOIL SOIL -- - SOIL 

~ !~~---~~: -_ -- -- -~-
12/6/1993 12/6/1993 12/16/1998 
~~0-2 - 584-1 0-3 ----4 3114 SA- - _SA____ SA---•-

6 - 6A-, 
] 12/16/1998 

4311 5 
SA 

N N N N 

~ 

'[ IU 
I U 
I U 
>U 

-, u 
,- u · 

,2-Methylphe~ ----- UG/KG _ _ 0 0% 100 _ 0 0 I§_ - ~~o _LJ 351 
2-Nitroaniline UG/KG 0 0% 430 0 0 76 940 U 861 
2-Nitrophenol --_ - _ UG/KG _ ~:--=-I -_=: .=:: 0%--_::_ =~~ O §_ 7§ ~ O u_ 351 
3,3'-Dichlorobenzi_dine __ UG!Kq_ ___ __Cl_ __ _ --~ ---- __ _ Cl_ 9 I? ~9 U 3_51 
3-Nitroaniline UG/KG 0 0% 500 0 0 76 940 U 861 
4,6-Dinitro-2-methylphenol - UG/KG - -- ii - - -- ii% - - ·- - 0 O 76 940 U 86! 
4-Bromophenyl phenyl ether _ UG/KG O _ :___ 0% _ _ __:= ""[: _""§" ~ ~ O i:[ :isc 
4-Chloro-3-methylphenol UG/KG O __ 0% __ 240 _ 0 Cl_ 7§ ~ 0 \! _35_!'. 
4-Chloroaniline UG/KG 0 0% ___ ~Cl_ Cl_ _p _ _)'6_ _ 390 y_ ~~ 
4-Chlorophenyl phenyl ether UG/KG 0 0% 0 0 76 390 U 351 IU 
4-Methylphenol UG/KG O __ - ~ _ - --= ~ 0- (! ii 7~ 3~ 0 t,J 3~~ 
4-Nitroaniline __ UG/KG O __ ~ ___ __ Cl_ _a ]§ 94_0 U ~~ 

4-Nitrophenol UG/KG O 0% 100 0 0 76 940 U 86( 
Acenaphthene - UG/KG 88 - ~ --- 50000 o-· - 2 76 390 U -- 35( 
Acenaphthylene _ _ ___ UG/KG __ J.Z_Q__ 4°/,- -=~=-={1"000 Cl__- - 3 ?6 ~ O ~ -- 35( 
Anthracene __ _ _ UG/KG 340 4% _ '- 50000 Cl_ ~ II! ~Cl_ I,!_ ~ 
Benzo(a)anthracene UG/KG 1100 7% 224 2 5 76 390 u 351 I U 

~-9:-
u 

il li" 

Benzo(a)pyrene UG/KG 880 - - Bo/; - --61 2 - -6 76 390 u 351' 
Benzo(b)fluoranthene UG/KG 730 9% - --1100 - 0 7 76 ·395 U -3 51 
Benzo(ghi)perylene -- UG/KG 270 --- -w.-- --50000 · · -- O - 2 76 390 u 351 
Benzo(k)fluoranthene - - UG/KG 890 · - - --5% - - 1100 0 4 76 390 u 351 
Bis(2-Chloroethoxy)methane UG/KG o 0% - o o 76 390 u 35( ,u 

RI Phase 1 Step 1 
SB4-14 
SOIL 

2 - 1----· 3 
12/16/1 998 

_, - 43112 

SA 

N 

l ffi 
1 u Bis(2-Chloroethyl)ether UG/KG O ---o,;;- - =-- ~ Cl_ -__ -__ O j§ -390 Q 3~ _ __ _ _._._ ~ ---- l-- __ .:._:: -=._ ___ --'--' i.=-

Bis(2-Chloroisopropyl)e ther UG/KG 0 __ ,___ ~ - _ _ _ _ 0 _ 0 ~7 _ _ _ 7I_ Y ___ T!_ \! _ 7j _\!_ 
Bis(2-Ethylhexyl)phthalate UG/KG 2000 11% 50000 0 8 76 390 U 350 U 350 U 77 U 73 U 370 
Buhlbenzylohthalate UG/KG 120 :__1---= 1% ·_-~ 5000I_ _ Q_ )_ 76 31 0U 350U 350.!J_ _ __ -_EJi_.=- -- _ _::_ ~Q _ __!~ -
Cartazole UG/KG 160 1% o 1 76 390 U 350 U 77 u 73 U 71 u 
Chrvsene UG/KG 1000 _ 11% 400- __ -- r· _ ~~8 -76 3f()_ Q_-- _ ~ 5()_'"[_ ·___:___:'--=--=zzJI.==--=-~---n:g-= ~==-{II:" __ _ 
Di-n-butylphthalate UG/KG 63 24% 8100 __ Cl___ _ _ ___!!! __ _ _1§_ _ §8 J___ 6~ ,J_ ___ _ 77 U - ~ --_l3,.\!_____ _ 71 U 
Di-n-octylphthalate UG/KG 37 21 % 50000 __ Cl_ ____ 1§__ 7_E,_ __3_90 U _ _ _ 350..\!.__ _ ----~,_,)_ ______ 1'!"_ _J ___ l-- ---- ~ :1._ __ _ 
Dibenz(a,h)anthracene UG/KG 48 1% 14 1 1 76 390 U 350 U 77 U 73 U 71 UJ 
Dibenzofuran UG/KG 33 1% 6200 -- -0 -- 1 · 76 - 390 U - ·- - -350 U 77 U 73 U 71 u 
Diethyl phthalate _____ UG/KG ,___ 0 --~ --- - 7100 - ~- - ~ ·c -5 --~ - - - ~~ U--- 3§()_ U_-- -=-- --=-~zI LJ =-=~ ~=~_.?.3-_\! ___:__ - .=--_ _zL_[ 
Dimethylphthalate ___ UG/KG ,___Cl_ 0% __ ~000 __ _ __ Cl_ _ Cl_ 7§ ~90 I,!__ _ 35_()_ U _ _ _ _ _ _I_?..\!._ _____ - ~ U _ __ _ _ 71 !!__ 
Fluoranthene UG/KG 2400 11% 50000 0 8 76 390 U 350 U 77 U 73 U 71 u 
Fluorene UG/KG 330 _ 4% -- __ 50000 -__:_-_ g __ -· _ _y __ ?6_ =~q_ L) _ - _-·350 1[_=:- __ -_--·-·1 7y --------73U -- __ ~_-:..::__ 71 \C 
Hexachlorobenzene UG/KG O 0% 410 0 O 76 390 U 350 U 77 U 73 U 71 U 
Hexachlorobutadiene UG/KG O 0% _:__ o __ = - - 0 _____ .:Ji ____ - 3 9Cl_ Q__ _ ___: --- _j~ u:::___:_::_,=- --77U _____ n'u _________ fI:y ___ _ 
Hexachlorocyclopentadiene UG/KG 0 0% 0 0 76 390 U 350 U 77 UJ 73 UJ 71 U 
Hexachloroethane UG/KG 0 0% -- -0- -- ·o - -- 76 --- --·390 U- - --- - - 350 U 77 U 73 U 71U--
lndeno(1,2,3-cd)pyrene UG/KG 260 3% 3200-- -- o - --2 --- - - 78 -- -- 390 U -- - · --350 u--- -- 77 u 73 u - --'----- 71 u - -
lsophorone UG/KG 0 0% 4400 ~----- _Cl__ _ __ - 0 -- ___ ?§__ _ -__:__ 396 .Q::: - ___ - ~ 5ll_LJ ______ 77U _____ _l~ L _____ i f_\L _= 
N-Nitrosodiphenylamine UGtKG o 0% ____ __ Q __ _ __ _Cl_ ___ _]_§__ ~ O 1,1__ _ _ _ ___ __ 15_Cl_ I,!_ ___ __ 77 U 73 u ____ ___ :U u __ _ 
N-Nitrosodiprooylamine UG/KG O 0% 0 0 76 390 U 350 U 350 U 77 U 73 U 71 U 

Naohthalene UG/KG 130 · 3% 13000 --~ =-=-[=~:-_ 2 _:__ -- _::__ __ 76 - ~- __:::_ 399_ y -~ _ __:_=350 1,1___ -:____:__ _:__:~~ =-·· 77 u 73 u ___ - ~2----= 
Nitrobenzene UG/KG o 0% 200 o o 76 390 U 350 u 350 u 77 u 73 u 71 u 
Pentachloroohenol UG/KG 0 0% 1000 0 0 - - 76 940 U -- - - 860 U - - 860U 190 U 180 U 170 U ·-
Phenanthrene UG/KG 1400 8% 50000 0 6 76 390 U 350 U 350 U 77 U 73 U 4.8 J 
Phenol UG/KG O 0% 30 ~ 0 0 - 76 - 390 U --- .• - 350 U --- - 350 U---- - 77 U 73 U ---~ U 
Pyrene UG/KG 1800 9% 50000 o 7 76 390 U 350 u 350 u 77 u 73 u 71 u --
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UNIT I MAXIMUM 

Nitroaromatics 
i)-OinitrobenZene - uGJKG - if 
2,4,6-TrinitrOtoluene uGJKG 0 
2,4-Dinitrotoluene · UG/KG - 0 
2~6-Dinitrotoluene - UG/KG - o 
2-Nitrotoluene • . UG/KG - ll 
2-arninc>4,6-0initrotoluene UG/KG 0 
3-Nitrotoluene ---· UG/KG - O 
4-Nitrotoluene - - UG/KG ·- O 
~amino-2,6-Dinitrotoluene UG~ 0 
HMX -- --- UG/KG -

Nitrobenzene UG/KG - , 
'Ro£ - UG/KG -
Tetryl - - UG/KG 
Pesticides/PCBs 

0 
-- 0 

0 
- -67 

4,4'-DDD UG/KG 0 
4.4' 00E - UG/KG - - 21 
4,4'-DDT UG/KG - -·ig 
Aldrin- - - UG/KG - ·e.2 
Alpha-BHC UG/KG - - - 0-

1---

FREQUENCY 
- OF 

·oET~g_TIOi'I 

0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 

- 0%-
0% - -
0% 
0% 

-~ 

TAGM 

I-

1000 

I 

200 

t- - --~-:-· 1--~~ 
1% 2100 ---,.;- ---;;, 

-----
0% 110 

,Alpha-Chlordane _ UG/KG ____ 10 . _ 1% __ 
Aroclor-1016 UG/KG O 0% 
Arocior-1221 . UGtKG- - - o - 0% t ·--
Arocio,::,232 - - UG/KG·- - O - - 0% 
Arocior-1242 UGiKG O -- Oo/;;--
Arocior-1248 UG/KG - 27 ·- 1%-
Aroclor-1254 UG/KG- 1600 -w. - 10000 
Aroclor-1260 UG/KG O 0% 10000 

1
seta-'BHC- - - UGtKG _ T4 ___ 1% . _ - 200 
Delta-BHC UG/KG 5.9 1% 300 
Dieldrin - - -- UG/KG O 0% - -«"-
Endosu~anl - - - UG/KG - 11 1% - - iloo~-
Endosulfan II UG/KG O 0% 900 
End0sulfa"5ulfate UGIKG -- Q ---()% 
Endrin · - UG/KG - 34-
Endrin aldehyde UG/KG

0 

• - • 3-:7--
En drin ke tone - - UG/KG ·o -

1% 
1o/o·-
0% 

1000-
100· 

Gariima:-BHC/Undane UG/KG - 0 - Do/, - 60 
Gamma-Chlordane _ ____ ·uG/KG - • 0 0% - - 540-
Heptachlor UG/KG O 0% 100 
Heptachlor epoxide UG/KG O 0% 20 
Melhoxychlor UG/KG O 0% 
To~ hene _ _ UGIKG • --2_ 
Herbicides 
2~4.5-T___ - - UGIKG- ·o·--·- - ;900-
i!i:S: TP/Silvex - •• - - UG/KG- - ·- -- 0-- 700-

2,4-D UG/KG 0 '2,4-08 UG/KG ___ ,_ ___ _, 

Dalapon - - - UG~ -· 
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- 0-
0 
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0 
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0 
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OF 
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0 
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a 
0 
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0 
0 
0 
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3 
;· 
i 
0 
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6 
0 
0 
0 
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4 
0 
1 
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- 0 
1 
6 
0 
1 
1 
0 
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0 
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0 
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76 
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130,U 130 U 
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iw u 

130IU 

.130IU 
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I 6_ I- ~3o lu 
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76 3.9 U 
is ~ 9 u 
76 3.9 u 
76 - 2 U 
76 2 U 
76 2 u 
76 39 u 
76 79 U 

0

76 39 U 
76 39 U 
76 3 9 u 
76 39 U 
76 39 U 
76 2 u 
76 2 U 
76 3.9 U 
76 2 u 
76 3.9 U 
76 3.9 u 
76 3.9 U 
76 3.9 U 
76 - 3.9 U 
76 - 2 U 
76 - - 2 u 
76 2 u 
76 - 2 u 

Ts ·- 20 u 
Z~ ____ 200U 
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130 ,U 130 U 
130 U 
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130 IU 

13~Iu 
130 U 

13011 
130 U 

3.5 U 
is o 
3~5 U 
{a u 
1.8 U 
1.8 U 
35 U 
72 U 
35 u-

35 U 
35 U 
35 u 
35 u 
1.8 iJ- -· 
1.8 u -

ESI ·-1t0 

,---4 

6 
12/6/1993 
584-10-3 
SA -

N 

130,~ 130 U 
130 U 
130 u 

130 IU 

1~01u 
130 U 

..E_O[.l,J_ 
130Ju 

30 5 IU 
3.5 U 

_ .2_:SLU 
1.BIU 
1.8 U 
1.8 U 
35 iJ - n u 

_ 3.5 !L _ I 
1.8 U 

3~ll 
3 5 0 
35 U 
35 U 
35 u 
i:siJ 
1.8 U 
3.5 0 
1.8 u 
3.5 U 
3.5 U 
3.5 0 
3.5 U 
is u 
1.8 U 
1.8 u 
TI u 

3.5 U 

3.Sij 
3.5 U 
3.5 U 
3,5 U 
1.8 u-

-,:a u 
- -·, .au · 

- , .au 

1a Iu 
180 u 

·•-

5.3 U 
s.3 u 
SJU 

- s:i u ·-
--130 u--

- , .au 
18 U 

_ 1~6 Li 

- s.4u 
5.4 U 
54 U 
54 u-

130 LI 

RI Phase 1 St~ 1 RI Phase 1 Step 1 RI Phase 1 Step 1 

1t~~ F -- ~~1t ~-SB4-12 

SOIL - t- --i--- 4 
···-!- 4.6 

- t--- 6 - -
1--

12/16/1998 
- 43114t-

6.4 
12/16/1998 
- 43115 

12/16/1998 
43112 

,§.A 

N 

I 

I--

t-

I 

. r. 
- 1-

t -

-t-

120 U 
120 D 
120 0 
120 U 
12Ci ij 
120 u· 
120u 
120 u 
120 u-
120 U 
120 iJ 
120u 
120 Q' _ 

3.8 U 
3.8 U 
3.8 U 

- 2 u 
2u 

I 

I 

I 

SA 

N 

120 U 
120 u 
1 20 u~ 
120 U 
120 u 

""i20 u -
120 u 

120 U 
120 U 
mu· 
12iiu 

120 U 
1 20 [" 

3.7 U 
3.7 u -· -

J} u 
- ,:-9 u· 

- 19 iJ 
2 0 1.9 u 

SA 

N 

38U 37U ?Su - 74U - I-
- jsij - 37 u- - -
38 u - · 3f u· -
38 u 37 Li 
38 U - -37 U 
38 'i:[ ___ - 37 ([ -=

1 2 U 1.4 J 
2 u - 1.9 u 

-2!!_ _!)_ _ -_ 3.71,)_-=--- t--
2 U 1.9 U 

i6u 3.i u 
3.8 u 3.7 u 
3.8 u - 3 .7 u 
i:au ·v u 
3.8 0 - 3.7 U -
- 2 u - 1 .9 i} 
2 u· - - - ,.su 

2U - - 1.9 U 

_ ~ l!__ __ __1J U __ I 
20 U 19 U 

200 U - . - - 190 U . - -

- , __ 
- -1-- - t- - I -- - 1--

--r - --r·- ---,---

• - , 20 U 

120 U 
120 U 
120 U 
120 U 
120 LI 
120 jj 
120 U 
120 u 
120 U 
120 U 
120 U 
12g_u 

3.5 U 
3.5 u 
3.5 u 
1.8 U 
1.8 U 
1.8 U 
35 u 
72 u 
3s u 
35 U 
35 u 
35 U 
35 u 
1:S U -·,--:au 
3.5 U 
1.a LI 

- 3.5 U 

3.5 Li 
3.5 U 
3.5 U 
3.5 U 
1.8 U 
1.8U 

- 1 .8 u 
· ,.au 

18 u 
180 U 
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1--------
- -+-----

----+--- -+-----+--· ·--~ -- - - -I ·--· 

FREQUENCY ;-· --

-- - + U~la=MAX: UM r D~~~i TAGM 

Dicamba UGIKG 23 
Dichloroprop . . . UGIKG 0 
Dinoseb - - -- - UGIKG 0 

MCPA UG/KG O 
,MCPP - -- --- - - UG/KG - a· 

-- -·--- --- ·-Metals 

3% 
0% 
Oo/o 

- 0% 
0% 

N UMBER 
- ABOVE 

TAGM 

0 
0 
0 
0 
0 

NUMBER 
- OF 
D_!;T[G_I§. 

1 

0 
6 
a 
0 

, ___ --------+---+---- -·-·------1--- - -
Aluminum MG/KG 21000 100% 19520' 3 76 -- -- - - ----·~ -·-·--•· -- ----· --- - -
Antimony _______ MGIKG - - · 57.8 ~ --f-- §_:__ 10 21 
Arsenic MG/KG 21 .5 100% 8.9' 4 76 
,- --- - -- ·-1--- -
Barium MG/KG 133 100% 300 O 76 
,-- ---- --·---+==-r-- ---------- ·- --- -Beryllium __ MG/KG ___ 1_ _ 99% _1~ • _ _9 75 
Cadmium MG/KG 1.5 4% 2.46' 0 3 1calcium MG/KG 102000 - - 100%- ·- 12~ 0 76 
Chromium --- - MGIKG 3820 - 80% 30 • - ·- 17 61 
Cobalt ---- MG/KG 29.1--- 100% -- - 30 - iJ- - 76 ---·--·--- •·•---·•----------- - ·-- · -
~~ __ __ ___ MG/KG 2250 __ 100% ~ • _1~ ~ 

Cyanide MG/KG O 0% 0.35 0 0 
'~ - - --- MG/KG 40900 - - - 100% - - 37410' 6 76 
Lead -- ·---- MG/KG 251 100% 24A7 6 76 
Magnesium -- MG/KG 32000 - - 100% - - 'z"iioo ' 3 76 
Manganese MG/KG 2100 78% 1100 • 5 59 
Mercury __ __ _ ·-· MGIKG 0.12 __ 45% -~ __ (U__ 1 ~ 
Nickel MG/KG 62.3 100% 50' 8 76 
Potassium 
Sefeniuffi 
Silver - ·-·· 
Sodium - --
Thallium -
Vanadium 
Zinc -
Nitrate/Nitrite 

MG/KG 2490 100% -- 26237 o-· 76 -
MG/KG 0.86 33% - - - 2 ·· O 25 
MG/KG 1.2 - 8% - - ·-o.e··· -•. 4 ·s -

--- -1~ - --134· - -- 61o/, - 188; -- 0 46 

MG/KG O 0% 0.855' 0 - -·o - .. 
MG/KG 31 100% 150 - --- 6--- - 76 
MG/KG 1010 100% . 115 • 12 76 
MG/KG 2.7 100% --- - ~ 

• Soil criteria for these inorganics are site background values. 
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ESI ESI ~ RI Phase 1 Step 1 
- - SB4-10 - - - SB4~10 . SB4-14 - -

- SOIL - - · SOIL - -

t-- --- - -:-=-::-:--~ ~-~- = -f----------
_!iUMBE~ 1~ 19_~ _ 1~ ~~1~93 _ 121611993 

OF SB4-10-1 SB4-10-Z SB4-10-3 
!\NAL YSES §A - ~;,;__::_-:-·· - . SA___ SA -- - -

f----~ -----+-- ·2 
6.4 3 

- ~12116/1998 . -· 1211611998 ' 
43115 43112 

- SA- --- -- SA 

SOIL 

39 
39 
39 
39 

39 

76 
76 

7 6 
76 

- 76-
76 
76 

- 76 

76 
76 
76 
76 
76 
76 
76 

76 
76 

7 6 
76-
76 
76 

-Ye 
- 76 
--76 

37 

N 

5.8 U 
sa u 
29 u 

5800 U 
seoo LI 

15600 
·41!uJ 

~ 5 
• 126 

§]?IJ 
0.46 U 
3250 --

---178 
--·-'"'is:-s 

--28 
0.S? U 

• 34700 
,Tai 
5370 
1390 R 
Q06 J 

I-•• 51.:!. 
1170 

~~31J 0.91 U 
42.9 u 
0.27 u 
26.9 -
89.8 
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N N N 

5.3 u 5.4 U 
53 LJ---- -54 U 
ii LI- 21 LI 

5300 0- 5400 U 
5300 u- -- 5400 U 

. - _] r2.QO + -
, 40.9 J 

6.4 - -·-
- 58.4 ... - 54.3 I-

o."87 J 0.83 
Q.3I Q_ - _ -- 034jU _ ---
6540 2140 

---- 25'0 --··-• 2470 

18.7 14.7 
nc · 1790 . - 2030 

0.45 u - ·-- o.52 D 
37200 . 35100 

9 J 5.2 J 
7870 - 7530 
299 R - - 267 R 
o.ci3 T - 0.02 J 
. 56 --- 49.8 -

- 1-------::·· - - ·- - ---
1090 1320 -- --·-
0.311 J ~ 0.21 J 0.73 u- -- ---

" 55.7 i -- - - -·-- - -
0.14 U --- - -· 
·24.6 ---- -

576 . ,. -·· •- ' --··- -- - - _ ·· --~- -- -

- + 

13800t _ - o.~ uJ. 6.5 
67.7 • -

0.34 J 
0.04 u-
1890 -
25.3 - -

17"]' 
·25.a 

~~~-
14.7 

5370 
IISOIJ 
0.05 UJ 

·38.1 --
1460 -
6:39' J 
·o:;-s u 
48.3 U 

N 

··10200 

0:SS OJ 

-- 35.8 

0.31 J 
o.6iu 
4580 -

27.3 
- 11 1

-

9.8 
-::- Q:.5JJtT 
23200 
~ 

4760 

N 

19400 
0.66 IUJ 

1 
- 7.8 

- - 67.8 

0.94 J 
0.04 u 

- 2860 
-- 1~-- -

·2 

-:-e.390 ~

~ J 
·-o.05 UJ fJltL __ 

28 59.1 

r - 9 58 - -.~ 1620 0.4 J . 0.43 U 
0.18 U 0.21 U 

4 6-:'i'D - --·ss u 
_ 6.4 UJ ·--· --- 0.77 l 

14.3 27.5 -----
49.1 

0:-<is'-
149 

0.15 
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I 

Volatiles 

- - --t----t-- --- -

---+- --
- --t -··-t---

UNIT 

- ~FREQUENCY 
OF-

MAXIMUM _:-~T~TI9fi 

1, 1, 1-Trichloroethane UG/KG O 0% 
1,1,2,2-Tetrachloroethane - UG/ KG O 0% 
i , 1,2-Trichloroethane UGiK G O 0% 
1. 1-Dichloroethane - UG/KG - 0 Oo/o 
1,1-Dichloroethene· UG/KG - - O 0% 
1.2-Dichloroethane U - -0 0% 
1,2-Dichloroethene (total) U - 0 - 0%--
'q_-~hloro~ opane - · _ -_ - 0 _ · 0% _ 
Acetone 31 9% 
Benzene -- - - - ~- 0 - ·oo7o-

- -

TAGM 

800 
600 

200 
400 
100 

200 
60 

8romodichlorometh"'ane ·== --=--...;..- -Q - -- Q% -
'BroniofOrm - --- 0 -- - - 0% --

Carbon disulfide UG/KG O -- 0%. - ,- 2700 
,_Gart>on tetrac~ri~ _ UG/!59 __ _ _Q_ 0% _ _§_Q.Q_ 
Chlorobenzene UGIKG O 0% 1700 
Chlorodibromo-methane UG/KG O - 0% -
Chloroethane -- - - -- LIG/KG - - • O 0% - -

Chlorofonm . - UG/KG 15 8% 
Cis-1,3-Dichloropropene UG/KG - ·a - ~ -
Ethyl benzene ·- UGIKG - - 1 1% 
Methyl bromide- - UG/KG - 0 - ---0% 
Methylbutyi ketone UG/KG - o - -·0% 
MeU,yl chloride- - UGIKG - o · Oo/;-,~I eibtl t•!£.ne _ ~ /KG _ .-:-_ .Q... 
Methyl isobutyl ketone UGIKG 
Meihy 1enechioride _ LIG/KQ_ 

1 900 
300--

5500 

300 
1000 
100 

~~--- -· UG/'59_ ----+------l ·-. 
Tetrachloroethene UG/KG 1400 
Toluene -- - -- uGii<G" - -'-=-- + - -=.:..:..- -1- 1500 
Total Xyle!'~ . _ _ . UG/KG _ 1200 
Trans-1,3-Dichlorc,e,:o£e~ l.J~/KG __ _ 
Trichloroethane UG/KG O 700 
Vinyl chloride -·- UG/KG - o ·- - 200 
Semivolatil'e Organics - -- - -
1,2,4-Trichlorobenzene -- LIG/KG - O -· - 0% 3400 
Q-Dichlorobenzene-· - UG/KG O - 0% - - - 7900 
1,3-Dichlorobenzene - - /K - 0 . Oo/, 1600 

NUMBER 
A BOVE 

- TAGM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
() 
0 
0 
0 
0 
6 
0 
0 
o 
0 
6 
0 

0 
0 
0 

1,4-Dichlorobenzene - 0 - - 0% 8500 ~ 0 
2,Y-oxybls(T-°Chl orop;opane) - 0- - 0% - __ - - - 0 
2,4,5-Trichlorophenol_ _ _ _ _Q_ 0% 2Q.Q... _ 0 

I-
2.4,6-Trichloro_ehenol _ 0 ·-- 0% ___ ·-
2 .4-Dichlorophenol O 0% 400 
2,~ D.i_m~yphen_o.!_ __ U<3/ O 0% _ 
2 .4-Dinitrophenol UGI 0% 200 
2,4-Dinitrotoluene UGI 0% 
2,6-Dinitrotoluene - - -- UGI Oo/,-- 1000· 
2-Chloronaphlhalene - UGI 0% -
2-Chlorophenol - - UGI 0% ~ - - 800 . 
2-Methylnaphthalene - - UGIKG - 260-- 4% - 36400-
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0 
0 
0 
0 
0 0-·o -· __ , -
0 
0 

NUMBER 
·· oF -

DETECTS 

0 
6 
0 
0 
0 
0 
0 
0 

7 
0 
jj 

0 · a 

-

0 
0 
ii 
0 
6 
0 
1 
0 
6 
0 
0 
0 
2 
0 
a 

21 
3 
0 
0 
0 

0 
0 
0 
a 
I) 
0 
0 
0 
0 
0 ·- a 
0 
6 -
() -

--3 -
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RI Phase 1 Step 1 
SB4Ts"° _ ,_ 

SOIL -
--- 4•-

- 6~ 
1-N~MBER l l 21Fl1998° -

OF 43148 
ANALYSES SA 

+ 

76 
76 
76 
76 
76 
76 
76 

- 76 

76 
76 
76 
76 
76 
7 6 

76 
76 
76 

- 76 

76 
76 
76 
76 

7 6 
76 
76 
76 
76 
76 
76 

0

76 
76 
.76 

76 

76 
76 
76 
76 
39 
76 --
76 

- - 76 

76 
76 
76 

- 76 
76 -
76 

- 76 

N 

I 

I 

11 u. 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
1iu 
11 U 
11 u 
11 u 
11 U 
11 U 
11 U 
11 U 
11u 
11 u 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 u 
11U 
2 T ,--, u· 

·11 u 
11 U 
11 U 

75 U 
75 U 
75 tJ 

"75 u 

180 U 
75 U 
75 iJ 
75 uJ 

180 u-
- 75 U 

- 75 U 
- ·1 5 u 

·1s D
-1s u 
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SOIL 

I 

I 

I 

- - 2 
3 

12/21/1998 
- 43124 

SA 

N 

11 U 
11 U 
11 U 
i 1 u 
11 D 
11 U 
ii u 
H u 

- 6 J 

11 U 
11 U 
11 U 

11 U 
11 U 

i
u 

72 U 
72 u 
72 u 

I -· 

RI Phase 1 Step 1 
SB4-1f°- --
SOIL-

3.2 
12116/1998 

4 312i 
SA 

RI Phase 1 Step 1 

llih.1! ._ -r-SOIL _ 
- - 2 

i"s 
12/15/1 998 -

4 3081 

RI Phase 1 Step 1 RI Phase 1 Step 1 

S84-18 - ·F SB± 19 . ,- • 
SOIL SOIL _ 4 ____ -

5-:-ii -· -

N 

3.2 
·,211511998 
- - 43082 

i 2115i 1998 
43084 

SA SA 

N 

SA 

N 
r-

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 u 
11 u 
11 DJ 
11 U 
1 1 u 
11 U 
11 LI 
1i u 
11 U 
11u 
11 U 
11 D 

-1i D 
11 U 

- ---, , UJ 

1·1 DJ 
11 U 
11 uJ 
11 U 
11· u 
11 U 

12 U 
12 u 
12 D 
12 U 
12u 

--· - 12 U 

1 2u 
1 2 u 
12 u 
12 LI 

· 12uJ 
·· 12 ill 

12u 
12 UJ 
12 u 

· 12 u 

I-

I 

12 U 
12 u 
12 U 
12 u 
12 tJ 
12 u 
12u 
12 u-. 
10 J 
12 u 
12u 
i2 U 
12 LI 
12 u 
i2tJ 
12 u 
12 u 
12 U 
i i D 
12 U 
12 uJ 
12 1.)J 
12 u· 

- 12 UJ 
12 u-

__ 12 U 

N 

1 1 U 
2 J--

12 U -
- - 12 U 

12 U 
12 u --

I - - -=--T 
11 U 
11 u 
11 U 
11 U 

12 U 
12 ij 
12 u· 

- 12 U 
I- - - 12 U 

12u 
1 

72 [ -;~ ~---
- -- - ___ ttl~ --~ -~= -~l-

_ jzo_ u_::- =- __ _:-_ 1!1_0_ U _ I 
72 U 77 U 

- 72 ij-- - -·77 
-72 UJ ·- - -

170 UJ 
- 72 U --=-"-- 74 U 
12 u - - - 74U 
··72 ~=--_ _ __ ..!__4 u ~~ J _ 

72U ~U 
- - 72 u - 77 U --74u° 

11 U 
11 U 
11 U 
11 U 
11 U 
ii D 
11 U 
11 U 
11 u 
11 u 
i 1 D 
11 U 
11 U 
11 U 
11 u 
11 U 
11 UJ 
11 u-
11 U 
11 U 
11 U 
11 u 

1 1 D 
11 UJ 
11 u 
11 tJ 
1 1 u 
11 U 
1i u 
11 U 
11 U 
11 U 
11 U 

72 1U 72 U 
72 u 
72 u 

180 U 
- 72 u 

72 U 
72 UJ 

180 R 
72 u 
72 U 
72 U 
72 u 

1 2 u 
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[ 

. . FREQUENcv:j 

--- - - ~ ---=-N~ --:Ax1MuM · oETi; r1ol . TAGM 

2-Melhyle!'_e~.£!._ UG/KG 0 0% 100 

NUMBER 
ABOVE 
·t AG[ 

0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 ---()-

ci 
0 
:i 
i 
0 
0 
0 

- 0 -

I 
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Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

- -- ~ ---·- RI Phase 1 Step 1 

-- --- ~~1ts . --

NUMBER 
oF · 

DETECTS--

0 

NUMBER 
-OF -

- ~~-- ·t __ 
- 6 
12/17/1998

1 

43148 
ANALYSES- ISA 

N 

76 ?S IU 

~~:~13:e1r Ste,,~ ~~~1a;e 1fStep 1 ~~~1a;e 1 ~ 1 _ ~~=~1-::e 1 Step 1 
§cj[- SOIL - -- SOIL -- ·- SOIL 

2 -- ---2 - 2 - - --4 - 2 

3 3.2 3.5 5.8 3.2 ' 
12/21/1~ 8 -. . . 12/16/1 9913_ _ - --- 1211 5£1.~~ _ _ gl15/19~ --=- [2115£! 9_9~ 

43124 43121 43081 43082 43084 SA ---- . SA -- - · ·sA __ _ - SA ____ - ~ - -

N N N N N 

0 76 180 u 170 u 170 LI - 190 u 1801.J - - 180 IU 
72 u 72 u 77 u 74 u - ~ 72 IU 

o 1? 1s u 12 u 12 _u 7!'.. u _ 7i g- - _ 12 I y 
0 76 75 U 72 U 72 U 77 U 74 U 72 U 
o 76 1ilo u 170 ·u 110 UJ 1so u 1eo u - 1so 1u 

~ !? i!!Q U 1~ U 1zo ~ -~~ .. ___ 180 ~ -- t ~O[lJJ 
0 76 75 U 72 U 72 U 77 U 74 U 72 [u 
o 76 1s u 12 u ii D - 11u . 7'i u· - -·-· · t2 1u 

- - - - - - -- - - ~ - ·- -

~ ~:- ;: ~ rH -~ ~ ~ ~ -- -;1 ~-- - - ;}j~ 
o 76 1su fau n u ··- 77U - 74l:r - . nu 
0 76 180 U 170 U 170 U 190 U 180 U 180 U 
2 76 - ?S U 12u · -· 1 2u-- - ~ u 7 4U - - 72 U 
3 7 6 75 u 12 u -··· -72u -· 77 u 74 u -- 12 u 

0 76 180 U 17Q U __ !IO y _ -= _1~0 _Q° - ·-lBQ Q _ _1_1l_Q!U 

I 3 76 ~ ~ ti g 22 u · _ _ : ~ ~ u_ _ _ · = -__ J~ Q_ __ - -- ~ u 
5 76 75 U 72 U 72 U 77 U 74 U 72 U 

- - - - - - - -· - -· -- -~ - ---- -~ -- --
_6_ 76 75U 7~_!/ __ _1..2_!! _ _ .lZ. _l,! ___ ]il!_ _ ~~U 
7 76 75 U 72 U 6.4 J 77 U 74 U 72 U 
2 76 75 u 72 u --72 u 77 u- 74 u 72 U 

_ ~ _76 75U 72 ~ --- __ ]3 R _ 1- _ 7]_ '-!_ _~_ _j~iI_ 72 !U 

- 0 
0 
ci 

0 76 75 U 72 U 72 U 77 U 74 U 72 IU 
1 ~ ~~ ;: ~- r~ t -_ ;~ B - - -=-·-~i - _:: --=--=fF ;~t 

8 76 22 J 12 u - nu hu - - ·-·74u n 1u 
0 
0 
2 -
0 

, 1 76 1s u nu ·12 u 11 u · ·-14u -·- n tu 
i 76 1su 12u - n·u -·- -·- nu- -- 74 u t2u - -· - - - --- - - --- ----- ----- - - --- ---:::--:---
8 76 75 U 72 U 6.3 J 77 U 74 U 72 U 
18 76 tsu - 12 ·u - fau -- ---·1i' u _____ ·- 7.jiJ - ------ nu 

0 l 
1 - -o·-

16 16 · --·· fi J ··· -12 u -- - · 29-:i- - · --77 u 14 u nu 
-- , 76 ·1su 1:iu 12 u -- - ·--nu- ---74u--- --- t:ni · -

-_i ·; - 7f - - -75 u ?rg · - -:_-=;-!1 u .=:... - --1rn·- --- :::.= _2~ u~---=- ~--=- -..E y _·:.: 0---
0 
0 

0 76 75 U 72 U 72 U 77 U 74 U 72 U o 76 1su · 12u - · i'2 u ---TT·u - -- ·- 14u ---- -- 12u 
, 8 76 1su 12u 12u -- nu ___ --· 14t.f nu -

0 ' 3 76 75 \J 12 u -· - 12 u TT u ·-- - 74 D-- . ·- - ·n u 
Hexachlorciiienzene- -· 'uG7i<G~- --Oo/,------410- - 0 0 76-· 75U ·12 u ·- 72U --TTU ___ _ 7 4 U-- 72 U 
Hexachlorobutadiene -- UG/KG ·--0- - -- 0% - -- ··- -- 0 - 0 -- 76 75 u 72 u ---·· - 72 u - ---77 u - - ---74 ff - ·- -72 U 
Hexachlorocyclopentadiene UG/KG o 0% ---- o -·· - o -- 76 ____ - ·- 75UJ --·-·--•· -7 2U-- 1 2 u:i---- - -· 77UJ ----74\JJ - 72UJ 
Hexachloroethane UG/KG O 0% -- ·o-- - O 76 - 75 U - . 72 U -- -· ·72 U-- 77 U -----74U·- -- - --72 U _ , ________ ----•---- ---- ---- - -·- -- -- - ~- ·-·----------------·-i---· --= -
lndeno(1 ,2,3-cd)pyrene __ UG/KG 260 3% - ~QQ_ __ O __ ..1_ _ __ 76 ____ _?5_!!_ __ 7?_1J ____ 72IJ _ ___ !'._? _U ______ 7_4U ____ 7~U ___ _ 
~~horone _ _______ UG/KG 0 _ t- _ 0jL __ ~ ~00 ___ Q_ __ O 76 __ 75_~ I~ ~-- __ ] 2U ___ __Ir~------- ~ U ________ E.!/._ 
N-Nitrosodiphenylamin~ ___ UG/KG ___ o ______ ~ --- ______ o __ . ___ Q_ .!~ __ 75 !-!.__ 7~_!! _ __7~ tJ __ ____!'..?~ _____ 7~ _l!_ ____ J~ ~ -
N-Nitrosodipropylamine UG/KG o 0% __ _ _ _ ___ o _ ___Q__ _ 76 __ _ 75_ .!!._ _ __ ]3_ .!! ___ . _ __.!~ u _ _ . 77 u 74 u ________ ---~~ __ _ 
Naphthalene _ UG/KG 130 ,-_3% ____ 13000 _ _o __ _ 2_ _ 7~- _ _ _ 75 u_ __ _ _ -~ u _ _I? u_ _ _ 77 u .,. _ ____Ii u ____ ·-- 7_?.~ -- __ 
Nitrobenzene UG/KG O 0% 200 0 0 76 75 U 72 U 72 U 77 U 74 U 72 U 
Pentachlorophenol -- UG/KG O 0% -·-;ooo--·-o- -- 0- - 76 -- - 1Sair - - 170 _U ____ - 170 U ____ - 1 90U 180\J°" ----- isou __ _ 
Phenanthrene UG/KG 1400 8% - - soooo ·- ___ O _____ 6 - _ 76 ______ 75U - ·- - 72U - - ? 2U___ 77U 74U --~~n u __ _ 
Phenol UG/KG O 0% 30 --·- o -·-- o 76 ___ 75U - ·- 72U -- -- 72U - 1-- 77U _____ 74u·-~ ---72 'u -
Pyrene ---- UG/KG 1800 9% soooo · --··o-- 7 - 7 6 ___ - -- 7 5U 72U-- ---72 u---- - - 7 7 -u____ 74 u ~U 
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Nitroaromatics 
1,3--Dinitrob811zene 
2,4,6-f rinitrOlOluene 
2,4-DinitrotolU"ene 
2.6-rnnitrotoluene 
2-Nitroto1u"ene -
2-amino-~S:Oinitrotoluene 

1--- 1 -·- , __ _ 
- j-

UNIT 

FREQUENCY 
OF 

MAXIMUM l D_EIECTION 

UG/KG 0 
UGtKG o 
UGIKG o 
UG/KG 0 
UG/KG 0 

0% 
0% 
Oo/o 
0% 
0% 

TAGM 

1000 

J..NitrOioiu~ - -
tuG/KG . 0 
UG/KG -□ 

~ 
0% - -1

±:~ro~~n~ _ 
4-amino-2,6-Dinitrotoluene 
,_I:!~ _-- - -
Nitrobenzene 
ROX 
Tetryl -

1

Pesticid"es/PCBs 
'4.4•.000 -
4,4'DDE 
4,4' 00T 

1Aldnn 
l ie.ha;BHc 
Alpha-Chlordane 
Arocior-1016-
Arocior-1221 

:~~~ 123~ 
Arocior-1242 
Aroclor-1248 
Arocior-1254 -
1Aro~ or-j2sci
Beta-BHC 
Della-BHC 

I

Dield~ - - -
Endosulfan I 
Endosulfan II 
Endosult3r\SU1rate 
End~ - -

Endrinaldehyde 
Endrin ket0n-e -
Gani"ITia-BHC/Lirldane 
Gamma-Chlordane 

l~ achlor ___ _ 
Heptachlor epoxide 
Methoxychlor 
Toxaph0n8 
He"rbicides' -
~4-:S-f- -
2,4,5-TP/Silvex -
2,4-D - --

2,4-08 
Dalapon -

UG/KG - O 
UG/KG - -- - □ 

IUG/KG _ __Q_ 
UG/KG O 

_
4

UG/KG - Q 
UG/KG 67 -----

0% j_ __ 
---~ 

0% -
()% 

,- ~ 
~ 

200 

UG/KG O 0% • 

~1~r-- -1.~ ~ - ----;w,=-= 
-2900 

2100 
2100 

UG/KG ~~ I--...i!. 
UG/KG O 110 

1
UG/KG - ~ - -
UG/KG 0 
~~- 0 --
UG/KG O 
UG/KG - ci 
UG/KG - 1% 
UG/KG - 5% - 10000 

0% - 10000 - ---w. - 7oo 
1%-- - 300 

-- 0% - - --« 
1% - 900 

--· - 0% -- 900 

0% - 1000 
1% - Too 
~ 

0%-

- ~~ -~ · 5
6
4°0 

0 0% - - 100. o ~ --2 0 
= ~ -'-"'--'----· ""o___ 0% - - -

UG/KG O 0% - --

j ~!~ --_ -~~---: --:=~-~9oi: 
UGIKG O 0% I 500 
uGii<G o 0% 
UG/KG O 0% 
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1.8 U 
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180 u - - - -:-_?aa .!c!--- - - ~ ~ o ~ 
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-
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120 UJ 
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1.9 U 
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-36 U 
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36 U 
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1~9 u 
1.9 U 
fs u 
1.9 u 
3.6 U 
36 u 
3.6 U 
3.6 U 
3.6 U 
1.9 U 
1.9 U 
1.9 U 
f g u 
"19 U 

190 U 
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------+----+-- ---+------+----
-----------+-----II----+-----

I ------- I-•·-· 

--------·- --- i~~AXI·:: FD::~:~:: _!:~r~; NUMBER 
- OF--
D§IECT§ 

3% Dicamba 
IDichloroj,roe___:-.._ -
I.Q!.noseb __ _ 

UG/KG ~ 23 

--~~- ~~i ~f =i 0% 0%--+--
t---

MCPA 
M~ -
Metals -

0% --w.-,. __ _ 
Aluminum -- -------~ - 21000 100% 19520" 
Aniiriiony------· _ MG/KG _ _ 57.8 _ _ 28% -=F 
Arsenic MG/KG 21 .5 100% 8.9 • 
Barium MG/KG 133 100% -----rc,o --- ______ ,_,___ __ --+·-- ----------- .,___ __ 
Beryllium MG/KG 1 99% 1. 13 • 
Cadmium __ MG/KG 1.5 _ --~ ---2.46.:_ 
,Calcium ___ MG/KG 102000 100% _.__2~300 ~ 
Chromium MG/KG 3820 80% 30 • 
Cobalt MG/KG 29.1 100%·----- ~ -
Copper ----·-. MG/KG 2250 100% ----33"-
Cyanide- - -- · MG/KG O - ~ -- - -_0.35 

Iron MG/KG 40900 100% 37410 • 
Lead _ ~~---=- MG/KG 251 ~ ~ 24.4 • 
Magnesium _____ MG/KG 32000 ___ 100% __ i--~1700 • 
Manganese MG/KG 2100 78% 1100 • 

!Mercury __ ---- MG/KG 0.12 45% - =---= ~ 1 -
,N,ckel -- MG/KG 62.3 1-- 100% ·- _._ ___ 5g • 
Potassium MG/KG 2490 100% 2623 • 
Selenium MG/KG 0.86 33% 2 
--- . - - ---~ _ _ _c_;=- --j ----- ·- . 
Silver MG/KG 1.2 8% 0.8 • 
Sodium- - - MG/KG 134 - -61%- - 188; 
Thallium ----· MG/KG o 0% - o:ass-· 
------ -----+---+-----~- -- - ------Vanadium _ MG/KG 31 100% 150 
Zinc MG/KG 1010 100% . --m-·--
Nitrate/Nitrite_______ MG/KG 2.7 100% 

• Soil criteria for these inorganics are site background values. 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 
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- - ·--- ··--- ---· . --- -- - 1---- ---
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N N N N 
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o.o9 u o.o4 u - o.o3 D -- - o1i4u - - o.04 u 

61900 - 22300 - ·12200 - -· 664 00 - 7 4200 
- 20.5 - 27:S -- - 20 - - ~ 6 -- . --· 2 1-:-i"" 

i1 ~ '5L ··!L-~~- ili~~~ --- 1rn~ 
26ioo 3s200 2 9400 30100 - 24500 

12.9 J 18:-i" ~ -- - -- 10.1 - - . - - - ff2 
11600 7200 -6420 --- -· 6660 - - 8430 

4-50 4 32 J -910 - 52 7 -438 
0.05 U - 0.05 UJ - 0.05 UJ - - 0.06 UJ - - o'.os I UJ 
3f6 47.2 - 36.2 - .. - 41.4 - 32.3 
1270 1490 712J -··1290 - - - --- -;220 
o.se u o:) s u o~:i"i"" u-· -----_ --- :cc~-~ - .:. - o 4[~ 
0.18 U 0.18 U 0.16 U 0.19 U O 21 U 
so.s:T auJ · 41.2 u - 84-y · · s6-9J 
o.57 u -- 0.64 DJ 7:r u --- - - 6~au - 1 5 u 
1711 ·22.1 - -- - - 23 20.S - -- 21 2 -
71 .7 i -- 113 -- - 65.2 99.7 -- - 698 
0.16 J - -- - ·0.26· ---·- - - 0.36 J -- -- 0.41 J - - 0- .?_ J 
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I 

Volatiles 

FREQUENCY 
- , - OF -

1,!NrCt ~x1MuM -r DETEcT10N 

1, 1, 1-Trichloroethane UG/KG - 0 0% 
1,1,2,2-Tetrachloroeihane UG/KG- O - - 0% 
1,1,2-Trichloroethane UGll<G O 0% 
1:1:-Dichloroethane UG/KG CJ 0% 
1,1-Dichloroethene - UG/KG- 0 Oo/; 
i ,2-Dichloroethane UGIKG o - .0% 
1 ,2-Dichloroethene (total) - UG/KG - 0 - 0% 
1,2-pi~lor~ia0_e- - - ·- UGll<G - . °Q: -- ~ 0~ _ 
Acetone UG/KG 31 9% 
Benzene - - UG/KG- 0 0% 
Bromodichloroffietharl-e UG/KG Q -- ()% -· 
Bromolorm - - · UG~ 0 - 0% 

TAGM 

800 
600 

200 
40 0 
100 

200 
60-

1
Cart>ond isulfide _ _ _ UGIKG o -- _ - _ 0%. __ 

farbon ~ra<:!1_!9rid~ . !,!G/KG _ Q. _ _ 0% -i 2700 
6 00 
1700 Chlorobenzene UG/KG O 0% 

Chlorodibromomethane UG/KG O 0% 
Chloroethane UG/KG O 0% 1900 
Chloroform -· UG/KG - 15- -- 8% - -- 300 

Cis-1 ,3-Dichloropropene UG/KG O 0% 
Etl1yl benzene -- ·- UG/KG 1 1% 5500 
Methyl bromide ·- - - UG/KG - 0 0% 

!Methyl butyffetone- - - i.JG/ KG 0- - 0%-
Methyl chloride UG/KG O 0% 
Methyi ethyl ketone- - - UGIKG. a - - -· 0% - 300 
Methyl isobutyl ketone UG/KG - O - -0% 1000 -
Methylene chlorida ·• uG,KG- - 2 3% - 100 
Styrene _____ -- UG/KG - 0 - ---0% - . - · -

T etrachloroethene UG/KG O 0% 1400 
Toluene UG/KG 13 28% 1500 
Total ~enes-- . : _ - UGIKG __ 8 _ _=: ~ % _ -=- 1200 
Trans•1,3•Dichloropropene UG/KG O 0% 
Trichloroethene-- -- UG/KG O 0% foo 
1/inylchloride - UG/KG O - 0% - -- 200 
SefflivOlatile Orgarlics - --- - ·-- ·· - -· ---

1.2A-Trichlorobenzene UG/KG - - o-· -- 0% 3400 
1,2-Dichlorobenzene UGll<G - -- o· -- 0% - 7900 
1,3-Dichiorobenzene - UG/KG- - a 0% 1600 
1,4-Dichlorobenzene UG/KG O 0% 8500 
~·-oxybi~ opane) @!!sq_ . _ 0 . _.=: - ~ _ _ _ __ 
2,4,5-Trichlorophenol UG/KG O 0% 100 
2,4,6-Trichlorophenol . UG/KG 0 
2.4-Dichlo~ henol __ UG/KG -· 0 __ _ 400 
2,4-Dimethylphenol UG/KG O 0% 
2,4-Dinitrophen~ _ UG/KG O __ __2!! 200 
2,4-Dinitrotoluene UG/KG 0% 
2,6-Dinitrotoluene - - UGll<G- - ~ ~ 1000 
~Chloronaphthalene UG/KG- ~ ----
2-Chlorophenol UG/KG 0% 800 
~ Methylnaj;hthalene -- UG/KG 4% -- ·- 36400 
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RI Phase 1 Step 1 
SB4-19 ~- -

~] SOIL _ 
4 

1----f-----+--- ---- -
- ··- FREQUENCY+--· --- - NUMBER 

ABOVE 
-TA GM 

--- --.. --- -=1=--=n 
------- . --~ I. MAXIMUM DET~~TION I·- TAGM 

~ ..".thylpheno! ______ !)G/KG 0 _ __Q_o/~ - t-

2-Nitroaniline UG/KG O 0% 
2-Nitrophenol ___ UG/KG _ _ 0 _ _ _ 0% 
3,3'-Dichlorobenzidine ___ UG/KG _Q_ ___ _ __ 0% 
3-Nitroaniline _ _ _ UGIKG _ o ___ _ _ 0% 
4,6-Dinitro-2-methylphenol UG/KG __ o__ _ ~ 
4-Bromophenyl phen,I ether UG/KG O 0% 

100 
430 

- 330 

500 

4-Chloro-3-methylphenol UG/KG O . 0% 240 
4-Chloroaniline · UG/KG O - --~ --·-· • 220 
4-Chlorochenvl ohenyl ether UG/KG _ _ 0 _ ___ 0% ·- - --
4-Methylphenol UG/KG __ 0 0% __ _ _ 900 
4-Nitroaniline ___ UG/KG O --I-• _2.0~ _ _ _ _ 

4-Nitrophenol UG/KG 0 0% 100 
Acenaphthene UG/KG 88 3 % - --50000 
Acenaphthylene - UGIKG 170 4% . - --41000 
Anthracene ---- UGIKG 340 ··- 4%- - 50000 
Benzo(a)anthracene UG/KG 1100 - - 7% - - 224 
Benzo(a)pyrene -- UG/KG 880 _ 8% :.:_ __ - 61 . 
Benzo(b)fluoranthene __ UG/KG __ 730 _ __ _ 9% _ _ _ 1100 
Benzo(ghi)perylene UGIKG 270 3% 50000 
Benzo(k)fluoranthene • - UGIKG 890 - 5% 1100 
Bis/2-Chloroethoxy)methane UG/KG O - ~ -
Bis(2-Chloroethyl)ether UGIKG O 0'/4 -
Bis(2-Chloroisopropyl)ether UG/KG '-- __Q_ _ · _ 0% _ -- _ _ 
Bis(2-Ethylhexyl)phthalate _ UGI~- 2000 _____ !_1 ~ 5~000 
Butylbenzylphthalate UGIKG 120 ,__ __ 1% _ _ _ 50000 
Carbazole UGIKG 160 1% 
Chrysene UG/KG 1000 11 % 400-
Di-n-butylphthalate - UGIKG 63 24% .. - 8100 
Di-n-octylphthalate UG/KG 37 21 % ·-50000 ·--
Dibenz(a,hlanthracene UG/KG 48 1% __ ,_ _ 1_~ 
Dibenzofuran UGIKG 33 1% 6200 
Diethyl phthalate _ UGIKG O 0% -- _;'~QQ_ 
Dimethylphthalate ___ UGIKG ___ 0 - 1--- 0%__ 2000 
Fluoranthene UG/KG 2400 11% 50000 

0 
0 
() 
0 
() 
0 a· · a -
0 
0 
0 o·· 
0 
·o 
0 
ci 
2 
2 
o·· 
ci 
ci - a·
o 
0 
o · 
0 
a · 
2 
ci ·-o -

NUMBER 
--OF --

Q_ET} c:rs 

0 

o 
o 
0 
ii 
0 ·o 

-- 0 
() 
ii 
ii 
0 
0 
2 

3 
-3 

5 
6 
7 
2 
4 
a 
0 
o 
8 
1 
1 
8 
18 

·16 -- ,- _r --,-
0 a-· 
ci 
0 

1 
-0 
jj 

8 

NUMBER _ l_gi_1 5/1998 
OF 43085 

At-!_ALYS~ §_A 

N 

76 73 U 
76 180 U 
?ii 73 u 
'iii 'i:i ti 

- 'iii ··1 8□ u 
iii 180 UJ 

- 7 6 - ~ u 
76 73 [J-
76- 73 Li 
76 - 73 u 
76 73 u 
76- - 180 u 
"iii 180 u 
76 - 73 u 
·1e - 73 u 
76 73 u 
76 73 D 
76 73 U 
76 

-
73 U 

76 73 U 
- 76 fa u 
76 73 U 
76 73 U 
37 73 u" 
76 73 Li 
76 73 U 
76 73 ff 

- 76 - - 73 tT 
76 73 u 

-76 - 73 [J 
" 75 -· 73 u 
- 76 -- - --73 u 
76 73 [j -- 76 73 u-

76 73 u 
76 ·-

73 Li " -
Hexachlorobenzene -- - UG/KG 0 0% - -··410· ····a - 0 - - ·ro 73 t.i" 
Fluorene ·- UGIKG 330 4% - ·- 5000() l O r~ 3 

Hexachlcrcbutadiene UGIKG 0 0'¾-, - - ---- .. 0 - 0 - 76 . - 73 U 
Hexachlorocydopentadiene UGIKG 0 0% ------ - - o-· -- ···--o - - ·- 76 - -- - - 73 UJ 
Hexachloroethane UGIKG o 0% -· • --· - O • · • -a"- - 7 5·· · 73 u 
lndeno(1,2,3-cd)pyrene UGIKG 260 3% 3200 · o 2 · 76 73 u 

llsophorone UGIKG 0 0% 4400 0 0 76 · 73 u 
IN-Nitrcsodiphenylamine UG/KG O 0% · - - - - - - 0- --□ -· ---76-- 73 U 

RI Phase 1 Step 1 RI Phase 1 St~ RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase fStep 1 

SOIL SOIL SOIL SOIL SOIL . I - 2-- -- - ---6 . 2 8 7 · 
---·- -- -·- - -- ·--- - · -- -· - ·- - - ----r--- - -

3.5 6.8 3.4 8.7 5.7 
1211011998 _ - - ·1211811998 · - _ 1211811999 - 1211 5fi"gga· _____ 1212211§ga'-

43136 wn w~ w~ ·•sA ___ _ 

] ~4-2~ SB4-2i _ SB4-21 ~-p--=- SB4-2~ SB4-22 j 

43149 
SA -- SA 

N 

SA ----- - SA • 

N 

72 ,U 1;%~ 
N 

_ _?3[.Y 
.1.!~1 \J 

72 U 

-- -· - --
N N 

74 U 71 U 72 UJ 
·-1---· -- - ·--- -·I--· -
180 U 170 U 170 UJ 

- T4D ff □-- 12~ 
n uJ ·12 u •·~ ?<i uJ- 11 w · 12 uJ 

1iow 1'1ou 1ao iJT -- 110 ui · 11 0 u J 
110 iJJ . i10 U 180U J 110 DJ" 110 LiJ 

--1-- -- · -:::--i- - ---·- - - -
72 U 74 U 71 U 72 UJ 

- . ..?.~!:!._-:_::.:_ ~-~14JL_ --__ -:- II I .. =~-:.- · n qJ 
72 U 74 U 71 U 72 UJ 
-- -- -· -·---i--:;... - ·t---=-c<-- -- ··-· - --
72 U 74 U 71 U 72 UJ -- -'iiu · 74u - ff u - 12 w 

1fo t:f" ·- - 100 D - - 110'1:i - - - 110 OJ - ·m u - - · ---·- Teou - · 110 u 110 w 
----- -----:::,- +- -- - --- - ---- - ---- -

72 U 74 U 71 U 72 UJ - - . -- - __ ____; ~ -- -------- -·- - ----
72 U 74 U 71 U 72 UJ 

·12u · --·?<i"u-· 11 u - -nw 
12 u - -·-12 u --- - T4>u- - . Tiu --- - 1 2 uJ 
i i u 1 2 u-· - - ?<i"u -- Yi D - 12 OJ 
nu - - - 12 u-·-. --74 U -- 1i u- -- nw 

12 ur 12 u •~-- 74 DJ 1 1 w 12 tiJ 
12u 'iiu 7 4U 7iu 1 2u"J 
12u - 1 2 1.J - T4u 1,u - -- 12 w n D 12 u -- -··1 4 u-- - · i1 u - - 12 u-:i· -
"72u ·-12 u ·· --74 □----- - ff u ____ ·12 uJ 
72 u -17 J- - -- 74 D 7i u 7 2 UJ 
i2 u "7:2 u - -- • - -· 74'1} 11 u··- . -.. - - 72 u-:i· 
72 U - 72 U - --T4 u-· - °il _U_ •· "ii UJ 
i 2u - - 12u - T4 u - --·11v -- e--- 12uJ 
72 U 72 U -- --- 74 U - . - 71 -□-- --e 72 UJ -
72 U - - 65 ]---- ----1-6 J ____ ---- 19 J - - 72 UJ -
- -- . --- - -- --- --··----=c'+'-- -· f--- ,-- --·· ·- - - -- --- -
72 U 72 U 74 U 71 U 72 UJ 

- n u____ 12 u 14 u -- 11 u ·· -12 Ui __ _ 
12U - 1 2D____ 74 u -·ffu-- --- - 72 uJ 

-72 ti - 72 u ---- --- 74 U - - - 71 U - - ~ 72 UJ 
72 LI 72 0 -- ---74 u- - - 71 _U _ - 72 UJ 

7~ _U _ ... !2..i.!J ____ 74U _ _ _ I,1_.\!._ __ ]11,!,J _ 
72 U 72 U 74 U 71 U 72 UJ 
12 u - - -- _ 12 J!.:_--=: -- 7'i 'u ____ - __ 11 u···· ______ 12 uJ - - _ 

72 UJ 72 UJ 74 UJ 71 UJ 72 UJ 
···12 u · - -·-721.J___ 74U - _____ 71 _U __ -- 72 UJ --

72 U- - 72 U 74 U -- 71 U -- - 72 UJ 
---- --- . - ---- - - - -=c,1-"--- --,-----cc+~ ---1-- - ---

72 U 72 U 74 U 71 U 72 UJ 
72 U - 72 U -- 74 U 71 U ---· 72 UJ ·--

IN-Nitrosodipropylamine UG/KG O 0% . ----- _ -_ O-· __ -- 0 - - 76 -- ___ 73 u· 
'Naphthalene UGIKG 130 3% __ 13000 ____ 0 _ _ _ 2 ____ _ 76 __ _ __ 73 U ____ ,_ 
INitrobenzene UG/KG o 0% 200 o o 76 73 u 

- 72 u - "72 i:,---· - 74 u - --11 -□-·- -- - -- 7 2 w --
72 U -- -·12 u___ 14 u 11 u-- - - - i2 ur -
•------- - -·- -- ·-I- _- - --·- - --·- -

I Pentachlorophenol UG/KG O 0% 1000 · O O 76 · 180 U 
IPhenanthrene UG/KG 1400 8% 50000 0 6 76 · 73 U 
I Phenol UG/KG 0 0% -- 30 - 1--- 0 0 76 73 U 
IPyrene UG/KG 1800 9% . 50000 -- 0 - 7 -- - 76 - 73 U -

72 U 72 U 74 U 71 U 72 UJ 
170 u -·--:;-',o ti -- 180 u - 171fu- - --- 1 70 w~- -
72 U 72 U - 74 U 71 U--- - 72 UJ -nu· -- - - 1 2 u 14 u ---1-1 u·-- --- 12 uJ ---
12 U - -- - 72 U 74 U 71 U --- 72 UJ 
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Senec... , Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Phase 1 Step 1 

- _
1

1

SB4~ i=-~ 
__ SOIL -· 

I · ---t- .. -- - ~ REQUENCY f . 

UNIT- I ~j]~uM t _DETf{TIO~ - TAGM 

Nitroaromatics 
1,3-0initrobenzene UG/KG - a - 0%-
2.4.6-Trinitrotoluene UG/KG-- 0 0% 
2.4-DTriitrotoluene UGIKG o Oo/; -
2,6-Dinitrotoluene UG/KG O 0% 1000 
2-Nitrotoluene-- - UG/KG O 0% 
2-amin0-~6-Dinitrotoluene UG/KG - Q -· -0°/o 
3-Nitrotoluene UG/KG O 0% 
4-Nitrotoluene- UG/KG o W.- - --
4-amino-2,6-DinitrotolUene UG/KG - 0 - cw;----
. HMX --- UG/KG - 0 0% -
Nitrobenze-ne -· UGI~ • O 0% 200 
ROX • UG/KG O -~ - -
Tetryl -- - - - OGIKG - 67 1% - - -
Pest1c1des/PCBs - --- - - -·-- --· -

~ .4'-DDD _ _ UG/KG _ Q _2% ___ 2900 
4,4'-DDE UG/KG 21 4% 2100 
4,4'-DDT UGIKG -- 2-:S - -~ - 2100 
Aldrin . - ·- UG/KG ~ - -- 1% 41 
Alpha-BHC UG/KG - 0 - w.-·- --1,0 

A.!e_~-Chlordane !,!G/KG - ,[_ - . - _J~-- - - -
Arodor-1016 UG/KG O 0% 
Aroclor-1221 - - UG/KG -·-o - 0% 
Arodor-1232 UG/KG O 0% 
Arodor-1242-- - UG/l<G - --0- 0% - ·-· 
Arodor-1248- - - UG/KG -- - w.· 
Arodor-1254 UG/KG 5% - - 10000 
Arocior-1260 -- - UG/KG ··- 0% . - 1000Cl 
Beta-BHC UG/KG 1% 200 ' 
'0e11a-BHC - - - UG/KG - 1% . - 300 -
Dieldrin . UG/KG 0% 44 
'Endosulfanl - -- UG/KG 11 -1%- ·goo 
Endosulfan II UG/KG O 0% . 900 
Endosuifansulfate UG/KG- - 0 - - 'a%' - 1000 
Endrin UG/ KG - 34· 1o/;- 100 
Endrin aldehyde UG/KG ·- 3:7·· • - 13/,- -- -
Endrin ketone UG/KG O 0% 
Gamma-BHC/Lindane - U-G/ KG -- --0- Oo/;- ---- 60 
Gamma-Chlordane ___ UG/KG O -·-w.-- - 540 
Hepia"chlor - UG/KG ___ -0 - _ 0% __ - 100 _ 
Heptachlor epoxide !-)G/KG __ o__ _ 0% 20 
Methoxychlor UG/KG O 0% 
Toxaph.,;.- - - ·-- UG/KG O 0% 
Herbicides - - - - · __ _ 

--- 1-

NUMBE-R 
ABOVE
TAGM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

--
0 
0 
0 
0 
0 
0 
I) 

0 ----. 
0 
0 
0 
0 
0 
5--

--
0 
() -
0 
0 
0 
0 
0 

- o·-

() 
0---

-- 0--

0 
5-
-

0 

-

-

NUMBER 
-OF-

o-~TECTs 

0 
0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 
0 
1 

0 
3 
·1 

1 
0 
1 
0 
0 
0 
0 
1 

-4 

0 
1 --
1 --
0 
1 
0 
0 
1 
1 

- 0 

0 -- a 
-- 0 

a -
- 0 

a 

,MS-T _ _ __ • - . uci,KG_ a · --~ . 19. oo _ - - o ·-t-o ·-
2.4.s.TP,siIvex UG/KG O 0% 700 0 O 
2,4:0 _ _ _ -- UG/KG o 0% -·soo- - . - 0- ·- O -

'2,4-DB UG/KG O 0% 0 O 
Dalapon UG/KG O 0% 0 0 
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NUMBER 
~ -

4 

T2iiS!iis~ -
,- 43085 

ANALYSES ISA 

76 
76 
76 
76 
37 
76 

-37 
37 

- 76 
76 
37 
76 
76 

76 
76 
-76 
· 75 

76 
76 
76 
76 
76 
76 
76 
76 

-76 
·-76 

76 
7 6--

- 76 

76 
76 
76 
76 

- 76 

76 
- 75 · 

- 7 6-

76 
- - 76 

-76 

·39 
- 39 

- I 

I 

--39 -

N 

120 U 
120 u 
120 U 
120 U 
120 U 
120 u 
120 u 
120 U 
120 D 
120 U 
120 U 
120 u 
fl'qu 
- 3.7 U 

3.7 U 
3.7 u 
1.9 U 

1 .9 u 
1.9 U 
37 u 
74 U 

37 u 
37 U 
37 0 
37 U 
37 U -1:s u -

1.9 u-
3.7 U 

1 .9u 
3.7 u-

3.7 IU 3.7 U 
3.7 U 
3.7 u-
1.9IU 

::di-
39- 1--
· 39 
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RI Phase 1 Step 1 RI Phase 1 Step 1 

,SB4-20~-s s4-20 T -SOIL SOIL 
2 6 

1
SB4-21 -· __ _ 21 SB4-22 

L- - -·- SOIL 

!3.' Phase 1 r te .l_ 

SOIL 
- --2 I

RI Phase ~ 1te. 1 • R.!_£'hase 1 ,Ste.e 1 

- ----8 - -
4 

5.7 
t--- - -- - ·- -· - --

3.5 6.8 - - 3:;i 
12/ 113/1998 _ _ _ 12/18/1998 ° 12/18/1998 °-

43137 
SA 

N 

-

43136 43149 

I 
120 UJ 
120 UJ 
120 OJ 
120 UJ 
120 uJ 
1 20 UJ 
120 UJ 
120 uJ ·--
120 UJ 
120 OJ -
120 w 
120 ui 
120 u J 

3.6 u 
3:S u 
i6 u 
1.au 
1.8U 
1.8 0 
36\J 
73 u 
3su 
36 U 
:i6 0 
36 U 

-

- :isu-- -
1-:au 

· ,:au --
ie u 
1.eu 
3.6 U 
3.6 U 
3.6 U 
3.6 iJ 
:i.s u 

I:A 
SA 

N 

120 u 
120 U 
i20 U 
120 0 
1i o u 
izou 
120 U 
120 iJ 
120 U 
120 u 
120 u 

· 120 0 
- ~~o~ 

120 u 
120 u 
120 u 
120 u 
120 D 
120 \J 

~120iu 120 U 
- 120 u 

120 U 
120 u 
120u 

_ 120 .[' 

3.6 U 3.7 U 
- I's o - · vu 
Tsu - 3.Yu 
T a u - ,:s ff -
i.su ii i.I 
1.8 0 1.9 u 
-36 u - - 37 u 

73 U -· 75 U 
~ u -- 3Yu 

36 u ·-3'7u -
36U 37U 
3s u 3'7"u 

~ -u- - - 37 u 
1J! U -- --1.9 U 

1.8 U 1.9 U 
- T su ·-vu 

1.8 U 1.9 U 
:fs u - -- ·- s.1 u · 

- 3.6 iJ - - V 0 
- -·fou - :u u 

- 3.6 u -- :u 0 -- -u u 

8.7 
12/18/1998 
r--·43138 ' 
SA -

N 

I 

-j 

r -

t-

120 U 
120 0 
120 U 
120 U 
120 u 
120 u 
120u 
120 u 

• 12o u · 
120 U --

120 U 
1201) 
120 u---- --·-

~I.Y- -
- ~ -5 !:! 3.5 U 
- 1.8 U 

1-c_BIU 
1.8 U 
35 U 
72 u 

- ·g u 
- 35 u 
3 5 u 
35 u-
35U 

1.8 U - ,-:au 
- 3.5 U , -:au -· 

3.5 u· -
3:S U 
3.5 IU 

12/22/1998 
43139 

SA 

N 

t--

120 U 
120 U 
120 U 
120 U 
120 U 
120 U 
120 u 
120 U 
120 u 
120 U 
120 u 
120 U 
120 U 

3.6 U 
3.6 U 
3.6 U 
1.8 u 
1.8 u 
1:S U 
36 u 
73 u 
36u 
36 u 
36 U 
36 U 
36 U 

Ta u 
Ta u 

3.s D 
·-,:s u 

1.8 u -- - T9 u - - ' --
:i5l!,J 

_f~I~. 
1.8 U _ -

-,:a u __ , 

3.6 iJ 
:i.sD 
3.6 u 
3.6 U 
is u 
1.8 U 
1.8 0 
i .8 u 

- TI u -· 
1.8U-
i:sff - -
1s u-· 
1_!!iiD _-

-- -

t--

- 1.9U 
1.9 U 

- --:,:g u -
--1a u - --;g u 
_ !~ !!_ __ . _ _ 190 U 

- ,_ - --1--- · 

- f--· ---1- -

- ,--- ~.lL _ 
- !---- --18 .':!.._ 

18 u ----- -
180~ _ 

--·-1-----1-- -- t-· ___ ., _ ·- /--

-1Iu 
18 U 

180 !-J 

519/2000 



--- -- ------!-----+--
-- - ----------------
------· -· --·-· ·---+-- ----l--

Dicamba 
Dichloroprop 
DinOSeb · 
MCPA

MCPf 
Metals 

-

-, U NIT] ~AXiMU~ 

UG/KG 23 
UG/KG . --0 
UG/KG-- - <f 
UG/KG O 

_,UGIKG --= - Q 

FREQUENCY ___ O_F_ .. 

DETECTION 

3% 
0% 

- 0% -

ii% 
Qo/o 

TAGM 

Aluminum - MG/KG-- - 21000 -- 100% 19520 • 
I- ··- -- - - - ------ -- -- - -- -- --Antimony MG/KG 57.8 28% 6 • 
Arsenic · MG/KG 21 .5 100% 8.9 • 
--•--------- - -+ ~'-'-c- 1------'~'- - ·-- - - -- --
Barium MG/KG 133 100% 300 
Beryllium MG/KG 1 99% 1.13 • 
Cadmium-. --- - MG/KG 1.5 4% -- 2.46 " 
Calcium - MG/KG 102000 100% 125300 • 
Chromium - ---- -- MG/KG 3820 --~,-- 307"-
Cobalt -- --- MG/KG 29.1 --- 100% - ~ 
'copper ___ __ _ _ MG/KG 2250 __ 100% _ ~_:____ 
g~n_i_de _ _ _ MG/KG O __ ~ - _ _ 0.35 
Iron MG/KG 40900 100% 37410 • 
Lead -- - . -·-- - -· MG/KG 251 100% - - - • 24X• -
Magnesium MG/KG·-f--• ·32000 100% 21700 • 
'Manganese MGli<G - - ~ -· - -18'1; ·1100· • 
Mercury - - - -- MG/KG 0.12 --- 45% . - ·a-:, 

,Nickel ·______ MG/KG 62.3_...::. :-=1ooo/;:- ·· -= ~Q::: 
Potassium MG/KG 2490 100% 2623 • 
Selenium MG/KG 0.86 33% 2 
Silver MG/KG 1.2 8% 0.8 • --- - - - - - --1---- - -·--- --Sodium MG/KG 134 61 % 1 BB • 
Thallium -- - '" - MG/KG O ---- --5,,C - - 0.855"-
Vanadium -- - - -- MG/KG 31 100% ---;"so-
Zinc - -- MG/KG 1010 - - 100% - -- 115" 
Nitrate/Nitrite MG/KG 2.7 100% 

• Soil criteria for these inor9anics are site background values. 
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NUMBER 
ABOVE 
TAGM 

0 
0 
0 
0 
0 

3 
10 
4 ·o 
0 
0 
0 
17 -
6 
14 
0 
6 
6 
3 
5 
1 
8 
0 
0 
4 
0 
0 
-0-

-12 

NUMBER 
OF 

D§TECT~ 

0 
0 
0 
0 

76 
21 
76 
76 
is 
3 

76 
61 
76 
76 
0 

76 
76 
76 
59 
34 
76 
76 
25 
6 

46 
o· 
76 
76 
37 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Phase 1 Step 1 RI Phase 1 Step 1 

- ---=:=1~~19 4r-: - . ~~~-0 _f : 
5.21- 3.5 

NU~ER _·,1211~{§9~ 
OF 43085 

ANgjSE[ ,~A 

39 
39 
39 
39 
39 

76 11400 
76 0.65 IUJ 
76 - 7.2 
"75 117 
76 ~ 1\J 
76 0.04 U 
76 901 00 
76 21.4 
76 12 
76 23.7 
76 0.61 JU 
76 27100 
76 10 .9 
76 11300 
76 501 
76 0.05 IUJ 
76 36.6 
is 1330 
76 

0.4T 76 0.21 U 
76 55.3 U 
76 7.6 U 
76 20.2 
76 106 
37 o.2 IJ 
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- I 12/18/1998
1 
__ -• _ 

SA 

N 

43136 

12ll~ rUJ 
4.9 

557" 
0~ 9 J 
0~04 U 
3570 
1-◄.ii 

. 14.5 
" 47:S 

0 59 J!J _ 
29100 · a 

5350 

6711J 
o_g i.JJ 
~69 j 

1150 1 
0.36 U 
0.18 U 
46.6 U 
- 6.4 UJ 
18.9·-· 

1f"i 
- o~,-i 

RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Ste 1 ISB4~r SB4-21 _ SB4--2~1-~~ - -~~~-
~ - --- SOIL - SOIL --
-- 6 -- • • - 2 - - - 8 - - 4 
---6·a -- - -34 -- - --- ·a1 ·s."7 

'12118/1 998 - - - 12/ 18/1998 - - 12118/1998 12122/1998 

SA 

N 

43149 

12000 
A"!..3 JR 

5.2 
4:19 
:o~,J 
0.09 U 

36500 • 
-----·- 31.3 

10.8 
2~9 
o.~~ 

26200 ·s:-5 
7120 

368 1J 
o'.~ uJ 
29.6 

~2!~1u 
0.19 U 
5f7 u 
058 u -

- 16.5 . 
--74 
- 0_14 JJ 

43137 43138 
SA - - - SA __ _ 

N 

9450 

~57, UJ 
3.9 

-= ~J -= -0.35 J 
o.o4D ---

62200 ·-
- T 8.6 -
82 J 

N 

7670 

--.;i1~~.:! 
024 J 
0 04u 

58900 
· 744 

- 11.1 
19_5 •- -

- ~_g:_-
17.1 

-=- r~2i1~w=-::-· 

SA 

N 

,_ 

43139 

9230 
o .68 uJ 

4.1 
63.:i -
Q26 j 
0.04 u 

53200 
20.9 J 
. 9.2 J 

2i":a 
0.62 u 

22700 -213001 
9 

10500 . 
10.3 ·---~ 

-3~ie! ---
0.06 UJ 
25.9 - -

- 1480 --· 
Q37 ti 
0.19 IJ 
487ij 
0.67 UJ 

- T 7.4 -
---- --

~:!1- --
0.28 

12400 

-~;1~~ . ---
t~~r -=: - f-

~ -lti1t ~-•-
13.4 -,--- --76.4 

- 2.56 

9190 ·sso 
Q;Q§.Jl,I 
24.7 
1090 
Q°}g UJ 
0.22 U 
101 J 
TsR 
163 - --

6S:1 J 
o:-i"i :i -

5/9/2000 



- --+--- --- t--·-· ·-

1-· 

FREQU ENCY 
I OF 

UNIT I MAXIMUM I DETEC TION TAGM 

Volatiles 
1, 1--:-1-T-richloroethane UGiKG 
1, 1,2,2-Tetrachloroethane UG/KG-
1, 1,2-Trichloroethane UG/KG 
1, 1-Dichloroethane • UG/KG 
1, 1-Dichloroethene - UGIKG-
i ,2-Dichloroethane- - UG/KG -

! ,2-Dichloroethene ~I) -= _ U~~q . 
1,2-Dichloropropane UG/KG 
Acetone --- - UG/KG 

Benzene UG/KG 
eiomodichloromettia"ne UG/KG 
Bromoform- - - - UG/KG-
Caiiion disulfide - UG/KG 
Carbon tetrachloride UG/KG 
,chlorobenzene . YGIKG 
Chlorodibromomethane UG/KG 
Chloroelhane - - UGIKG -
Chloroform - - - UG/KG 
Cis-1,3-Dichioropropene UG/KG~ 
I Ethyl benzene -- - .\!_GiKG -
Methyl bromide UG/KG 
'Methyl butylketone UG/KG--
Methyl chloride - -- UGJKG7 

0 
0 
0 
I) 
0 
0 
0 --0-
31 

a 
-□-

0 
·a 
0 
0-
0 
0 

15 
·o 
1 

- 5 
0 

- 0-

'Methyl ethylketone I.JG/KG 1· o 
!Methyl isobutyi.ke~ne 1,JGIKG. i. -
Methylene chloride UG/KG 2 
Styrene ·- UG/KG --0 
Tetrachloroethene- UGIKG a · 
Toluene UG/KG 13 
Total Xylenes - - - UGiKG ·-8-
Trans-1,3-Dichloropropene UG/KG 0 
Trichloroethane-- - UG/KG-- 0 
Vinyi chloride -- UG/KG -- o 
SenliVotatile- Organics - -- ·- -

0% 
0% 
0% 
0% 
0% 
~ - w.-
0% --- 9% -
0% 
w.

,-- Q!o -· 
0% 

·0% -
- Oo/o 

--~ -

800 
600 

200 
400 
100 

--200 
60 

2700 
6 00 

. - 1700 

~ J 1900 
~ · - 7 -·-300 

0% -

,--· ~~ 5500 

- .Q!o 
- t-- 0% -

0% --

0°10 300 
0% - 1000 
3% 100 

- 0% - -

- Oo/, - 1400 
--283/,;- 1500 
----4% 1200 

- t--- 0% 

-- 0% - - - 700 
- oo/, 200 

1.2.4-Trichlorobenzene UG/KG O 0% ·- 3400 
'i:2-Dichloroben,.,;.- UG/KG O - 0% - - - 7900 
1 :3~Dichlorobenzene LIG/KG a 0% 1600 
1.4-Dichlorobenzene - - UG/KG - O - 0% 8500 
2,2'-oxybis(1-Chloropro ane) UGIKG O 0% 
•~-~5:,-richlorophenol ____ UG/KG-_--o ~ - _£!,_ - , oo 
2 .~~T~~lo~o~~ __ UGIK~ _Q!~--
2,4-Dichlorophenol UG/KG O 0% 400 
2,4-Di~ethyph_e~.!_ UG115_G o_ _ 0% __ 
2,4-Dinitrophenol UGiKG O 0% 200 
2,4·Dinitrotolueiie UG/KG O 0% 

2,6-Dini~e~ UG.!_KG O 0% $,-1000 
~-Chloronaphtha~~ _ UG/K~ _ _ Q_~ _ 
2-Chlorophenol . UGIKG 0% _ 800 
2:Meth)'ln_aphthalene UG/KG --· 4% - 36400 
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0 
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0 
ii 
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0 
0 
0 
0 
0 
0 
6 
0 
1 
0 
0 
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0 
<i 
2 
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0 
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-3 
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0 
0 

0 
0 
0 
a 
0 
() 

T -

6 
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ro 
~ 
ro 
ro 
ro 
~ 
ro 
~ 
ro 
ro 
76 
~ 
~ 
~ 
n 
~ 
ro 
~ 
fu 
ro 
ro 
~ 
ro 
ro 
ro 
ro 
ro 
fu 
~ 
fu 
ro 
76 
ro 

76 
76 
76 
76-
39 
76 
76 
76 
76 -
76 
76 
76 
76 
76 

N 

43140 

11 U 
11 U 
11 U 
11 U 
11 D 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 D 
11 U 
11 u 
11 U 
11 U 
11u 
11 U 
11 U 
11 U 
11 LI 
11 U 
11 U 
11 U 
11 IJ 
11 U 

1 J° 
11 IJ 
11 U 
11 U 
11 U 

71 ~UJ 71 UJ 
71 UJ 

- 11 or 
170 UJ 
71 UJ 
71 UJ 
71 UJ 

170 R-
71 DI 

0 
0 
0 
0 
0 
0 
0 
"3 _ ,_ - 75 

11 uT 
71 UJ -
11 ur -
11 LIJ -
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SOIL 

RI Phase 1 Step 1 J I Phase 1 Step 1 
~24 I S84-24 -
I~ SOIL - 3 -- 8 
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12/15/1998 12/16/1998 

4 
12/22/1998 
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12/22/1998 

4 3141 
SA 

8.6 
12/22/1998 

43142 
SA 

N 
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11 U 
11 D 
11 LI 
11 D 
ii u 
11 LI 
11 u 
ii ·u 
111.J 
11 U 
11 D 

SA 

N 

11 U 
11 D 
11 U 
11 U 
11 U 

1 1 u 
· 11 u 
11 u 
11 u 
11 D 
11 0 -
11 u 
11 D 
11D 

DU 

N 

11 U 
1-i D 
11u 
11 U 
11 D 
11 u 

· Hu 
11 Li 
11u 
11 D 
11 U 
110" 
ffu 

· ,:;- u 

I 

N 

11 U 
11 U 
11 U 
11 u 
1iu 

SA 

N 

11 iJ 
11L1 .. _ 11 1u ffu 

i1 U 
11 Li 
110-
11 u 
11 Li 

- 1· 

11 U 
11 DJ 
11 u 
TTu 
11 LI 
11 LI 
11 Li 
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11 UJ 
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11 U 
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11 Li-
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11 LI 
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11 DJ 

1?0 f-- . I 
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,_ 
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11D 
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11 U 
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11 LI 
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'H u 
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I 

I 
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11u 
11 U 
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73 IU 
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11 Li 
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11 u 
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11u 
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11 u 
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.3 J 
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11u 
11 U 
U:[ -

77 UJ 

m
UJ 

;Wu --L= -·;; ~ 

I 

I 

11 U 
1-i Ll -
11 U 
11 U 

· 1 1 u -- 11u 
11 u-
TTu 

11 u
·,;- u-

11 U 

75 UJ 
75 D:i 

- 75 UJ 
_ 75 fil -

180 u - , so uT - 100 uJ 
73 U 77 UJ 75 UJ 

- 13 LI -- -- 11 DT- - g uJ 
73 UJ -- 77 UJ - -- 75 UJ 

- 180 R ---190 R-- - 180 R-

I 

~--

7 3 u · ·---11 uT - 1s ur - 1-
13 U 77 UJ 75 UJ 

- 13 u-· -- 77 uJ · - is DJ 
73 U 77 UJ 75 UJ 
73 U --- - --77 UJ - --- 75 UJ-->-· 

11 U 
11 D 
11 U 
11 U 
11 U 
11 u 

1 1 u 
11 U 
14 u 
11 u 
11 U 
11 U 
11 U 
11 u 
11 U 
1i U 
11 U 
11 u 
11u 
11 U 
i 1 U 
11 u 
11 U 

-11 U 
11 U 
11 U 
11 U 
ii u 
4J 
2J 

11 U 
·11 U 
11 u 

70 UJ 
10 uJ 
70 UJ 

7 0 UJ 

1io OJ 
To LiJ 
70 UJ 
70 UJ 

170 R 
10 DJ 
-fo DJ 
70 UJ 
?OUJ 
10 uj 
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- --+- - - - ,-- -- , ---· 
- - ·-- l·-•-----4---- ----· --I--

FREQUENCY 
-- OF -- _, 

UNIT- I- MAXIMUM I·DETEC! l<2_t'l_ TAGM 

NUMBER 
ABOV E 
TAGM 

2-Methylphenol UG/KG O 0% 100 0 
2-Nitroaniline ~ a 0% 430 a 
i-Nitrophen~I - _- ~-- - _ UG/KG _ - ~ O_ ..:_· _O~ __ ~ - :faii q 
3,3'-Dichlorobenzidine UG/KG O 0% 0 
3-Nitroaniline -- - UG/KG - - --□ -- ·- 0%·- - - 500 o 
---- - -·- -·f--:- - - - ------· -- -
4,6-Dinitro-2-methylphenol UG/KG O 0% 0 
4-Bromophenyl phenyl ether UG/KG ___ ...2._ --·· ~ _ 0% -_- ..::=.. _ ~ 
4-Chloro-3-methylphenol UG/KG O 0% 240 0 
4-Chloroaniline - UG/KG 0 - - - 75%- --220 o· --- -- -· 
4-Chlorophenyl phenyl ether UG/KG 0 0% 0 
4-Methylphenol ____ ---~~~ a _ ~· 0% _ _ 900 a 
4-Nitroaniline UGtKG a 0% a 
4-Nitrophenol . UG/KG - 0 - - - "cw. - - - 100 .• □-

.~enaphthene = -- UG/KG 88 ·-=- 3% _ ::_ -~ Q 
Acenaphthylene __ UG/KG 170 __ --~ ____ 41000 _ a_ 
Anthracene UG/KG 340 4% 50000 a 
Benzo(a)anthracerie - - _ UG/KG _ 1100 ---w. ·- ,-=--~ 2 
Benzo(a)pyrene UG/KG 880 8% 61 2 
Benzo(b)fluoranthene UG/KG 730 __ ~ !.._ __ ,_ _ 1100 q 
Benzo(ghi)perylene _ __ UG/K~ __ 270 __ __ 3% . __ 50000 O 
Benzo(k)fluoranthene UG/KG 890 5% 1100 0 
Bis(2-Chloroethoxy)methane UG/KG O 0% - - - -- - O 
Bis(2-Chloroethyl)ether UG/KG 0 0% 0 
Bis(2-Chloroisopropyl)ethei" - 00~ _ O - • ____ 0% _ --- _ . - - O-
;Bis{2-Ethylhexyl)phthalate UG/KG _ _ 2000 _ __ 11% ____ 50000 0 
Butylbenzylphthalate ___ UG/KG __ 120 _ __ 1% __ 50000 0 
Carbazole UG/KG 160 1 % O 
Chrysene UG/KG 1000 ~ ~ 0 -- - :f 
Di-n-butylphthalate UG/KG 63 24% 8100 - -- □-
Di-n-octylphthalate _ UG/KG ._, 37 21% 50000 _ ~- q_ .. _ 
Dibenz(a,h)anthracene UG/KG 48 1% 14 1 
Dibenzofuran UG/KG 33 1% 6200 · - 0 -·----~--- - -·-- -Diethyl phthalate UG/KG O 0% 7100 0 
Dimethylphthalate ___ - ~ __ a _ _ -- 0% . __ _ 2000 _ _ _ o_ 
Fluoranthene UG/KG 2400 11% 50000 O 
Fluorene UG/KG 330 4 % ·- 50000 0 
Hexachlorobeiizene - u G/KG O 0% - . 410 - --- 0 
Hexachlorobutadiene ___ - UG/KG O ~ -· --- --- □-

Hexachlorocyclopentadiene UG/KG O 0% ___ _ _ -· Q_ __ 
Hexachloroethane UG/KG 0 0% 0 
lndeno(1.2,3-cd)pyrene UG/KG 260 3% _ 3200 _ --• _O ·· 
lsophorone UG/KG O 0% 4400 O 
N-Nitrosodiph8iiylamfn"e ___ UG/KG O 0% . - - 6 

0 0% -• --·· -- -- 0 --UG/KG 
UG/KG 1 130 L ~ __ J _ ·1 31lOO - - 0 
UG/KG I a I □% 1 200 o I o I 0% I 1000 · a -

<G 1400- 8% 50000·· --"o -
UG/KG 
UG/KG 
UG/KG a □% 30 --o-
UG/KG ~rene IUG/KG 1800 9% 50000 - --O 
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is 
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is 
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76 
76 
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76 
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76 
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8 
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1 6 

- 1-··-· ) 6 
76 
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Ii 
0 

---76 
76 
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- - 0 - - 76 

76 t~-l - -1- -- 76 76 --
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6 
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7 
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76 

- 76 -
7 6 

N 

71 UJ 
170 UJ 
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71 uj 
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11 u-:i 
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11 i.Jj 
71 ill 
11 DJ 

170 UJ 
1fo uJ 

-- · 11 DJ 

11 D:i 
71 UJ 
11 uJ 
1 1 u J 
71 UJ 
71 UJ 
11 uJ 
71 UJ 
71 UJ 
11 uJ· 
11 uJ 
71 UJ 
71 UJ 
11 UJ 

· 11 u J 
71 i.J j 
71 UJ 

. 11 u:i 
71 UJ . 
71 UJ 
71 i.Jj 
71 UJ 
71 UJ 
11 uJ 
71 UJ 
11 uT 
11 w 
71 UJ 
11 DJ 
71 UJ 
1, ur-·· 
71 UJ -- -

170 Dj -
11w 

-- - 71 UJ --

11 m-· 
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8 
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sA - - · · sA-- • Du ____ --- ·s..: 

12/22/1998 
"43142 
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N N N N N 

73 U I 77 UJ 75 UJ I 7D IUJ 

-I _ !_9_()_ 1,!J_ -- _ 180 U_J 1~ U_,! 
77 UJ 75 UJ 70 UJ 

180 I 
73 I 
73 TT uj 75 UJ io OJ 

180 190 UJ -- - · 1ao w · 110 OJ 
,uO UJ - 190 [Jj - 180 UJ 170 UJ 
- U TT UJ- - - - - 75 UJ 70 DJ 

u · - TT DT -- -- -· 75 w 70UJ 

I 180 
73 
7 3'-

u - - w -- ··--- 'isw 16 u:i 
rr· uJ ----- --- - 15 w - - - ro DJ -

u w · 'is u:i ·- · 1ouJ 

73 
73li 
73 

18( 1u u:i · -· 1aow 110w 
181 i IT UJ ---- 1ao w· 110 UJ 

71 U -73U -- UJ ---- -- 7 5 UJ 70 UJ 
ffu nu· - 11 w - - Tsw - ioiJJ" 

1 1· u 7 :'i u ·- - 77 uT ·- "'is DJ 10 DJ 
71U 73 U - . - -- 77UT - - ?SW -- rouJ 
ffu ~u ~ill -- M T row 
11u --- nu - · n DJ -- -- , s:r 1auJ 
ii u - n ff -- TT uj 75 DJ · ro uJ 
11D 73 U 77 Di 75 R 70 uJ · 
71 D - - ""7 3 u - - 77 w""-- -- -7 5 UJ ·- 70 UJ 
11 u 1 :i u- - -- ---i f ur· - 'lsw·- · - ro uJ 
11 u -T3 o ·· --- 11w - --- 75 uJ -- tow -

260 u 73 u- 7 7 DY - ·1s w 10 w 
fl u ti u 77 ill ~ DJ 70~ 
ff u - 73 u - 7 7 uT -- - Ts w - -- 70 tiJ 
11 u · - 73 □-- - --nw"" -· 15 uJ - 10 uJ 

nu nu 77W ~w ww 
71 U 73 U - - 77 UJ - 75 UJ 70 UJ 
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11D - ·1:'iu -··- -- 1 1uI -- -·-15uJ -- -· - i'ouJ 
11 u - -,3 u· - - , --?'i ur - - 75 uJ - - - 10 uJ -
71 u -73 u- TT uJ -- - - ·12 i - io UJ 
71 u 73 u -- - ·-77 UJ - -- 7suJ · - 10ITF 
11 D 73 u - 11 uJ ·- ·- 7s" uJ - 10 UJ 

· 11 u 1i u-· - --- 11 u J ·- ·- 1s uJ - - 10 uJ 
71 UJ - 73 UJ°-- 77 UJ - 75 UJ - 70 UJ 

- - 71 U --- - - - 73 U -- - 77 UJ 75 UJ - -- 70 UJ 

nu nu 77W ~w · ww 
11 u- · -- -- - 73 u-- --11 uJ 75 w - - • - • f a uJ --
?'i u ·· · 73ff ___ - TTw____ Ts ur --~ - TouJ 

_ 71 U _ _ __ 73 U_ _ 77 UJ __ 75 UJ _______ 70 UJ 

--Ji~ - ----1 ~-------- 1~~ ~~ ,~! ~~ --- 1~ ~t --
-·- --ff u -- - - --13 u---- - n uJ - 1s uJ --To uJ --

- - --71 U 73 U 77 UJ - 75 UJ -- 70 UJ - -
- - ffu ___ ---7:lU- - - - 77 UJ 94 J - - - - 70 UJ--
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Nitroaromatics 

I- --f--· - ---f-- ---- I--
---+---- --I-·----·-·➔--

- ,-- ·-- !----- -➔ - ·--- ,_ 

UNIT 

- 1- ----
FREQUENCY 
-()f 

MAXIMUM I DETECTION 

1.3-Dinitrobenzene UG/KG O 0% 
2,4,6-Trinitroto\uene UG/KG ·- 0 ·-- Co/, 
2,4-Dinitrololuene UG/KG · O 0% 
2,6-DinitrOtoluene iJG/KG O -oo/o 
2-Nitrotoluene UG/KG- 0 Oo/,-
2-amino-4,6-0initrotoluene lJGIKG O - 0%- -
:i-Nitrotoluene - U G/KG - - ·o - 0% -
4-Nitrotoluene UG/KG - 0 -Oo/-;--
4-amino-2,6-DinitrOtoluene lJGIKG - 0- - - 0% 
HMX --- - UG/KG - o - 0% -
Nitrobenzene UG/KG - 0 --Co/; 
ROX -- - UG/KG - 0 - ci% 
Telly! - UG/KG . -- 67 -- 1% 
PesticideslPCBs - - - . - - ----

TAGM 

1000 

200 

NUMBER 
ABOVE 
TAGM 

0 

0 
0 
0 
6 
0 
0 
0 
0 
0 

4,4'-DDD - UG/KG - . 0 0% 2900 0 
4,4'-DDE - - UG/KG·- ~ -- -4%-· ----2100 - o 
4,4'-DDT - "uc;~ - 2.9 - , o/;- . - 2100 0 
Aldrin UG/KG 8.2 1% 41 0 
Alpha-BHC UG/KG- - O - 0%- 110 O 
Alpha-Chlordane UGll<G - - 1 0 1 % - - 0 
Arodor-i 016- ·- UG/KG O - ·- - -0% -- -· 0 
Arodor-1221 - - - UG/KG - 0 D'/, - - - - -- O 
Aroclor-1232 - - - "uGIKG ____ O -- 0% ·--- O-

Arodo r::f242 - - UGIKG - o 0%- - o 
Aroclor- 1248 UG/KG- -- 27 - - 1%· o 
Aroc1or:1254 - uGn<G - - 1600 - --s~ - 10000 o 
Aroclor-1260 -- --- UG/KG O 0% ---10000 . ci 
Beta-BHC UG/KG 1.4 1 % 200 - - 0 
Delta-BHC . UG/KG 5.9 . 1 % 300 O 
Dieldrin --·- UG/KG O -~ - --44 • 0 
Endosulfan I ·- - UG/KG 1 1 ·1 % - --soo · - 0-
Endosulfan II UG/KG O 0% 900 . 0 
Endosulian sulfate - UG/KG - - 0 - - - - 0% · - - 1000 O 
Endrin - - - UG/KG 34 - --;v.- - . - ioo o 
Endrin aldehyde - UG/KG - • 3.7 - - - 1% - - -- - 0 
Endrin ketone - - - UGI~ - 0- 0% ·-- - o 
Gamma-"BHC/ Lindane - UGIKG 0% - - 60 0 
Gamma-Chlordane - UG/KG 0% - ~ -·-o-
Heptachlo-, ---- - UG/KG - 0% - - 100· - ·- 0 
Heptacillorepoxide- L!Q./_l<G -1-----+-- 0% --=- ~= 20 . -~ _:_ _Q_ 
Methoxychlor UG/KG -'---+-- 0% O 
Toxaphene ___ - -- UG/KG o 0% - ---·-- o· 
Herbicides ___ - --- ----- ---• - -

f-- -

NUMBER 
- ◊F 

Q_ETEc-r:s 

0 
0 

0 
0 

0 
0 
a 

() 

0 
0 
0 
0 

0 
3 

1 
0 
1 
0 
0 
a 
0 
1 
4 - a 
1 
1 
6 
1 
0 
0 

0 
0 
0 

·-o 
- 0 
- 0 

0 

2,4,5-T _ _ _ UG/KG _ 0 0% __ 1900 ___ OfiO 
~ 4.5-TP/Silvex UG/KG O 0% _ __?()2.._ ---. Q_ _ _ _Q_ 
2,4-0 UG/KG O 0% 500 0 0 
'2.4-DB- - - UG/KG O 0% - ---- - 0 O 
-- - -- - UG/KG - 0 -- 0% - --- -·- - 0 - O Datapon 
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~ NAL Y~§ ,S_A 

N 

76 
76 
76 
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76 
37 
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76 
76 
37 
76 
76 
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·ie 
76 
76 
76 
76 
76 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 76 __ _ 

76 
76 

120 U 
120 U 
120 U 
120 u 
120 u 
120 U 
120 u 
120 u 
120 Li 
120 u 
120 u 
120 u 
120 LI 

3.5 U 
3.5 i.i 
3~5 i.i 
1.8 U 
1.8 U 
1.8 U 
35 U 
72 U 
35 U 
35 Li 
35 LI 
35 u 

- 35 U 
fa u 
1.8 u 

- - 3.5 U 
( 5 u 
3.5 U 
3.5 U 
3.5 U 
3.5 D 
3.5 t.i 

- -;-:8 u 
--,:a u-

- --1~8 u--
"Ts u 
-ie u 
180 u 

3~-= f- --- ,-39 ·--- --
39 - ---- - -

--39 - ----
39 
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I 

2 
"j" 

4 ----i- - - ;1-
__ J -- .1:~i-

12/16/1998 

-- ·--3 3 --· 8 

12/15/1998 ' 
- 43087 °. 

SA __ _ 

N 

120 UJ 
120 OJ 
120 UJ 
120 UJ 
120 UJ 
120 UJ 
120 UJ 
120 UJ 
120 UJ 
120 uJ 
120 uI 
120 w 
120L1J -

3.5 U 
3-:S U 
3:S 0 ,--:au 
1.8 u 
1.8 U 
35 u 
72 U 
:is u 
:is u 
:is u 
"35 U 
35 \J 
1.8 o-
1.8 U 
3.5 D 
-1:eu -

3:Su 
3.5 u 
3.5 Li 
3.5 U 
3.5 u 
1.8 u 

4308B 
SA 

N 

120 u 
120 u 
120 U 
120 u 
120 U 
120 u 
120 u 
120 D 
120 u 
i zo i.i 
120 u 
120 u 
120 u 

4 
12122/1998 t ---

43173 
DU --

N 

120 u · 
120 u 
120 u 
120 u 
12 0 u 

- 120 LI 
120 u 
12o u 
120 U 
120U 
120 u 
120 U 
g_o !:J 

4 

1212211998 
4 3141 

SA-

N 

I 

120 U 
120 u 
120 u 
i20 u 
120 u 
120 LI 
120 u 
120 u 
120 D -
i20 D 
120 u 
120 D 
120 ~ 

8.6 
"1272211998 

43142 

I 

SA 

N 

120 U 
120 u 
120 U 
120 U 
120 LI 
120 U 
iio D 
120 u 
i20 Li 
120 U 
120 U 
120 U 
120 u 

- . 2.?.ij 3.7 U 
_1:1 Q_ __ _ 

1.9 U 
·1.9 U 

39 ~ 

--~ii-
3.7 U 
Tiu--
3J u 

---1.9 U 
1~iiu 

I 

I 

3.5 U 
3.5 u 
3.5 U 
fa u 
1.ii LI 
1.8 U 
-35 0 
71 U 
35 U 
35 U 
35 U 

1.9 U 1.9 U 
-31 u - -
74 U 
37 0 -· 
37 U - -
37 U -· 

37 LI 
3 1 u -- -
· 1 s u_ -~ - __ _ -: __ -~t· 

35 u 
35 LI 
1:S u 
i":"8 u 1.9 U 3) u- -- . - - - - -

1.9 u--- - 2 U - -
3.7 u -- - 3.s D - 3.7 u 
i 1 u 3.9 LI - 3.7 u 
3.7 U - r s LI. 3.7 U 

3.7 U - 3.9 u- - :i) U -
3.7 u- - -°J.g U - 3:7 U 
1.9 u-- - - 2 u - - -1.9 u 
1.9 U 2 U 1.9 U 
1.il LI . -- --- - f.9 u 

1 .9 U -· 2 - 1.9 U 

3.5 u 
1~0 LI 
3~ U 
3.5 U 
3.5 U 
3.5 U 
3.5 U 

- 1-- _J 8 ~ 
1.8 U 
1.8 u 
1:S t.i 

I- --19 U ____ 2 - 19 U -,au 
•· 180 u ~q Q=-=:__- -- 20 ·- 1~ u _ , _ 

-- -t ---t- ---t- - t- I- I 

---•---- ·--•--!--· - -

-
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r-----~- t------i------- ,--- - __ , ___ ------• - -

1-------- - ---,-----1 -- ·--,---·· -· -=--~ =--:-~ _=J= __ , ==JIREQUENCY
1
-· -- -

OF 

Dicamba 
Dichloroprop 
Dinoseb 
MCPA ·-- -
MCPP - - ·--
Metals 
Aluminum 

1Antimony =-=- ~-=-
Arsenic 
Barium 
Beryllium ___ -

Cadmium -- -- -

Calcium 
Chromium- ---

,~~~::, = =- -~ 
Cyanide ~ -
Lead • -- ·---

Magnesium 
ManganE!s8 . 
Mercury __ _ 
Nickel 

-·UNIT- ~XIMUM DETECTION[-_ TAGM _ 

UG/KG ti-=~'~ _ 1-

at==t--_J = ~ -_,. -
MG/KG 21000 100% ---1 9520 • 
MG/KG 57.8 - 1--- 28% ----tp""""-
MG/KG 21.5 100% 8.9 • 
MG/KG 133 · -------;-ow.-- ~ oo-
MG/KG 1 99% 1.13 • -
MG/KG 1.5 4% - 2.4P 
MG/KG 102000 100% - - 125300 • 
MG/KG 3820 -- ~ ---3~ 
MG/KG 29.1 . 100°/4. - --30 · 
MG/KG 2250 100% -- --33'" -
MG/KG O 0% - - . - 0°15 
MG/KG 40900 100% - --37410"-. 
MG/KG 251 100% -~ -
MG/KG 32000 100% -- -·- 217oci7-
MG/KG - 2 100- - 78% 1100- . -
MG/KG 0.12 45% - ~-~ . 

- 1--· - ---
MG/KG 62.3 100% 50 • 

Potassium 
Selenium 

-- -- MG/KG 2490 100% ·--2623---.-

~ -
Sodium -- - --

Thallium 
Vanadium 
Zinc 

1

Nitrate/Nitrit"~ · 

MG/KG - -- ~ -- 33% -1---. 2 
MG/KG 1.2 8% ~--0~ ;- -
MG/KG 134 61% "iaii7"" 
MG/KG O 0% -□. 855 • 
MG/KG 31 100% I 150 
MG/KG 1010 100% f~ -, 
MG/KG 2.7 100% 

• Soil criteria for these inorganics are site background values. 
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NUMBER 
. ABOVE 

T~~ 

0 
0 

0 
() 
0 

1 0 
4 

-- 0 
.. - 0 
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--- o· 

i7 
-0 
14 
0-
e · 
6 
3 
5 
1 
8 a· -
0 
4 

0 c-
o ·· -

12 

Seneca Anny Depot 
SEA0-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Phase 1 Step 1 
SB4-22 -~-
sc5il
- -- 6 

- NU MB ER -,- NUMBER --OF - - --OF 
_ DETECT~ ANALYSES 

T s 
12/22/1998' -
- 43140 
§_~ ---

I- -

o· 
0 
0 

-- 76 

1---~ 
. \. - -~ 

76 
75 -·:r 

- 76-. 
- -- 61 
·- 15· 

76 ,_ - 0 
- 76 

---76 
76 
5-9 

- 34 
76 
75 " 
25 

39 - 39--
39 -
39 

- :fa 

N 

76 -- 8060 
Ts o :s2 uJ ·-
76 . 4.5 - -

- ·75 :iTT J 

76 oT6 j 
76 . o.o4 D 
76 . -- - - 74500 -

-76 - "ill j - -

76 ~ 9 
- -76 17.8 

_ ro - 9_,5 II.["" -
76 19800 

' 76 - 7.1' 
76 9060 
76 - 402 

·1il o.64 u· 
76 24.5 
76 97:l J 
76 0:-11 UJ-- -

. lA:f j jf-: 
37 - ~ 37 - - - 0.09 J --
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RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase f Step 1 

, SB4-23 SB4-23 i SB4-24 SB4-24 
,SOIL - SOIL --·- -- SOIL SOIL 
·-- - 2 -·--- - -_- _4 _ ___ _ -- ~ ------- 3 ·-·--· - _ _ _a 

3 5.6 4 4 8,6 

!]~~ --:_- !:~Poi~ -- ~~i;~~ = _- -~:22~l~~ ::~~;~:i 
N N N N N 

16900 -- - •• • 17000 - - 14400 . - """15·500 • 10100 

_ £~!:!:L __ J i} LiJ- -~ - ""'.'"i?J - £-~ ,[ = ---. os~)~ 
5.3 ' 15.8 6 7.4 7.9 

·· s5.9 -- 81 .5 - ---· ------,--;s - - -- 88.7 --- ·10.a 
0.79 - - -- 0~82 - "0.53J - - ~ J - -- 0.3 J 
o.o:i i.1- ·- o.ro LI -- "o:04' u -- o.o4 LI - - o.o4 u 
2330 - 2990 4140 - 3240 56200 

74,l ·---· .. 42.6 _____ ........ ,_, Ill J ____ ________ 120 J . ..... '7-1 J 
16.2 15.5 11 .7 15.4 16.9 
2s.9 ·· ··-- ~ -- :''""'""""in-J ·- 2s:a J -- -·-·w 
o.s1 D - cf"se u --- o.s9 D - o.65 u 

31206 - - - 40500 · 29soo T .. ·-· - 33500 -
- 10 .8 --- W.6 --- ·---14.7 - -
7440 -·- --- . - 7500 ··-- 4490 
320 . 3 51 - 832 

~ u :::.::1--2~ 1~ 
10.6 

12500 
639 

o-:Os ur ~ _ o-:00 u:!_ -- ~~ :!.. .: 0051u. 
S4.4 · ·· '3,l 30.4 --+--~==-I 33.4 

1590 1190··•· --- ·- 1480 - 1310 ---- ·• 1210 
···-o .29 u - --·- 0.32 u·-- .. 0.75 LIF - - - o-:a UJ 0.67 UJ 

- 0 .15 u -- 0:,5 u 0.21 u 0.22 u -· . 0.19 u 
- 4i8 J 42:s u -- ··54.5 "1.iJ- - ·-- a8-:-5 T 1 21 J 

o.53 LI - - .. o.58 u - - - Ts R - - - - 8 R- -· .... - 6.7 R 
-- 24.9 -· --- 27.1 -- --- - 24 ··- -- 22 .4 ·- 16.7 

,---· · ....... 122 -- ~- · · "133 · ·· -·-·-·uJ J 78.3 J 81.1 J 

0.13 J 0.13 J 0.66 J 1.54 J . 0.09 

-
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Seneca . .1 Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

I --
- ·-t----+- - - -t ·-· --- --+-

__ , ---+--- - ~ -----+ - - - -• ..t- -- - -
-· _____ ,_ ---t-· --

-·-+-· 

UNIT 

FREQUENCY 1-- - OF - -

MA2(!!:!1_UM- DE}"ECTION - TAGM 

NUMBER 
ABOVE 
TA~ 

___ E _ 1RLPhase 1 Step 1 _ RI Phase 1 Step 1 

SB4-25 r- SB4-25 - - -- - - - ~ --- SOIL -- -
._ ___ . -- - - - 2 - 6 ----. 

- ·- 35 - 72 

N_l!MBER t NUM-BE~- ,"gi23/1998 _ 
OF OF 43143 

DETECTS A_NAL Y_SE§ §A SA 

RI Phase 1 Step 1 - RI Phase 1 Step 1 ESI 

SB4-26 SB4-26 +-= - - +-- SB4-6 
~ --- SOIL- - --- SOIC 

- ---··- -
4 
5 -

0 
2 3.5 

12/15/1998 ' 
- 43091 

SA 

12/1511998 -· 12/21 /1998 12/6/1993 
43092 - . 43127 

SA ~ A---
SB4-6-1 - •SA-

Volatiles 
1,1T.Trichloroethane - ·uGJKG-- - 0- I-- - oo/o--1-- 800 0 0 
'i:°1,2,2-Tetrachloroe thane - UG/KG 0 0% 600 -· - 0 O 
1,1,2-Trichloroethane - UG/KG - 0 0% - 0 0 
1, 1-Dichloroethane - UG/KG - O 0%- - 200 ci ii 
1,1~Dichloroeiiiene· - UG/KG 0 0%- 400 0 O - - - - - -- ------ - ,____ _ - - -
1,2-Dichloroethane UG/KG 0 0% 100 0 0 
1,2-Dichloroethene (total) _ UG/KG _ _ ...Q_ _ ·· ~ - _ _ o_ .<>_ 

1,2-Qi__chloropropane - ~KS, _ __ Q_ _ __ 0% __ ___ _ _ _.<>_ _ _ Q 
Acetone . _ _ ___ !:!_G/KG _ _ 2_1_ __ 9% ___ . .?.QQ. _ 0 . Z 

1Benzene __ _ UG/KG ___ ..Q_ - ~ _ ~ - o_ _ Q_ 
Bromodichloromethane UG/KG --~ _i)_ -~ --..... - _ _ q ~ 
Bromoform _ _ ~ - _Q__ _ ~ - l-·- ___ Q 0 
Carbon disulfide UG/KG O 0% 2700 0 0 --~ - --+ - ....::.c:.:... - -- - -
Carbon tetrachlori~ __ UG/KG __ . .<>. _ ~ 0% _ __ 600 _ 0 Q 
Chlorobenzene UG/KG 0 0% 1700 0 0 
Chiorociibrornome!!>~e __ eli.GIKG- - - 0 . _ .<>_~ _ ~~ Q_ 2 
Chloroethane UG/KG O 0% 1900 0 0 
Chlorofo,;;,- UG/KG - 1 5 - 8% 3iio"- O 6 
Cis-1.~•_Qic~oropropene U~G - ·a _ -· Q~ - --~- O ~ 
Ethyl benzene __ UG/KG__ _ _J_ __ .l!!.__ ~ _ 5500 o_ 1 
Methyl bromide UG/KG O 0% 0 0 

Methyl butyl ketonll_ __ UG/KG 0 - 0% -~~-=--=- _ 9 Q 
Methyl chloride UG/KG O 0% 0 0 
Methyl ethylketone - - - UG/KG -- JC - ~ 0%. -- - -300 0 0 
Methyl isobutyl ketone UG/KG _ __ 0 _ _ 0% ___ 1000 O o 
Methylene chloride UG/KG 2 3% 100 0 2 
Styrene ___ _ UG/KG O 0% -_::-:-::_-= ___ o_ - ~ 
T etrachloroethene UG/KG O 0% 1400 0 O 
Toluene - UG/KG 13 28%. - --1500 -- -- o-· - - 21 
Total Xylenes ·- UG/KG 8 4% - - 1200 -- 0 - - - - 3 
T~ Dic:hloropropene UG/KG __ Q_ .:._ __ ~ _ ____ ~ - ~ O -
Trichloroethene UG/KG 0 0% 700 0 0 
I~ chloride _ UG/KG ____ o __ --~~ _ _.?.QQ_ o _ o 
Sem~ o! atile Organics __ ~ _ _ __ _ __ _ __ 
1,2,4-Trichlorobenzene UG/KG O 0% 3400 O o 

1-- --'-'--- -·---l- -------· - - - ·- - -
1,2-Dichlorobenzene UG/KG O 0% 7900 o o 
1,3-Dichlorobenzene · UG/KG 0 0% 1600 0 o 
1,4-Dichlorobenzene UG/KG 0 0% 8500 0 0 
2,2'oxybis(1-Chloroprocane) UG/KG - 0 0% --o-· - - O -
2,4,5-Trichlorochenol UG/KG O 0% ~ - -· 0 - -· - 0 ··-

2.4.6-Trichlorophenol UG/KG _____ 0_ ~ 0% __ ~ ==·- _ f __ ~ ·_-Q_ __ 
2,4-Dichlorophenol ____ UG/KG __ ~ ....Q - 1---~ ___ 400 _ _ 0__ _ Q. 
2,4-0imethylphenol UG/KG O 0% _ __ ___ Q _ _ _ _ _Q 
2,4-Dinitrophenol UG/KG O 0% _ 200 . __ _ Q_ _ _ O_ 
2,4-Q!!iitrotoluene UG/KG O 0% __ ,_ _ __ __O ______ .<>_ _ 
2,6-Dinitrotoluene UG/KG 0 0% 1000 0 0 
2-Chloronaphthalene UG/KG O 0% --~-~ _ ~~ -0-- _ ~ --
2-Chlorophenol UG/KG O 0% 800 0 0 
2-Methylnaphthalene UG/KG 260 4% 36400 · O 3 
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76 
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76 
76 
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fa u 
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13 U -~~,r 
El.!:!. 
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76 13 u 
76- 13 u 
76 . - 13 iJ 
76 - --13 u 
76 -- -- --,-:i u 
16 - - - , Ju-
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_ ~t-1---:illli _ 

N 

-

11 U 
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11 U 
Ti u 
1 1U -
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11u 
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11 u ·
-i1 u-
1 1 u- -

11 U -
11 U 

. -· -

N 

·- 12 u 
1:iu 
12U 
12 u 
i2 U 

12 U 

1~~ 12 U 
i2 u 

1 2U 
- -

;i1~J_ -
12 U 

N 

11 U 
11u 
11 u 
11 u 
110 
11U -,,u 
1 1 u 
11u 

11 U 
11u 

- 1-1 U 

1 1uJ 
11u 
TIQ 

N 

I 

I-

t-

11 u-
11 u 
11 u 
11 u 
11 U 
11u 
11u 
11u 

8 J -
11 U 
11 u -
11\J 
11 U 
11 U 
11 U ·-
11 u 
11 U 
11 u 

-· 11u 

N 

I 

13 U 
13 U 
13 U 
i3 U 
13 U 
13 u 
13 u 
13 u 
13 u 
13 U 
1:i u 
1:iU 
13 U 
13 u 
13 u 
13 [j 
13 u 

-- 1_) u 

- 1 - ~3,U 
13 U 
13 u 

-t -·- 1:lu 
I - - U-U-. 

- ·- t--
13 U 
13 U 
13 u 
fa u 
13 iJ 
13 u ~i~= 

12 IU 
- -- u 

121U 11 U -E.~--1-- ..1-! Q:°. -- 1-
12 U - - ~ U - -
12iJ -- 11 u ~ ---
- -- 11 u -- -

- T3 u 
13 u -
13U 
1 3U 

13 U 
- ,3 i] 

70 u -- 73 u 440 u 
. 70 u- - - - - - - - 440 u 
· 700 - - -- --

440 U 
76 . - 200 UJ - - - 180 U- - -1100 U 
~ - - - 82 UJ - - - - - ~U - -440 U 
- 76- - --82 UJ ·<---~ =+- . - - --- --- 73 U --- - 440 U 

7 6 - - 82 UJ ----<'-'-"- - -73 UJ 440 U 
76 - - -200 re - -- _;_= :..;____ 1eo iiJ ·- -
76 -- - - 72 uT - --n u · -
1s- --8 2 UT ·- -- --=f=c-..---1- 73 u 
76- - 82UJ -- - --n u- -

·- 1e- - - - 02 uT - - 15 uJ - - · -- n u -
7 6 - - 8 2 UJ - 75 m---. 72 U -- - - --73 U 
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I------- I-· - - +--

-- -- - -t----+ ---·-1-
·---· -- -- ---I-- ----+----

. . : __ -- l-- FREQUENCY 

--j -0NIT- 1 - MAXIMUM -oETrcTION 

2-Meth)'le_henol .!,!_G_I§_ _ 2__ __ Q'I'• 
2•Nitroaniline UG/KG O 0% 
2-Nitrophenol UG/KG 0 0% 
_3._3'_-D_ich_ lo_r _ob_-e_n_z_id_ine _ :·- _U_G/_K_G __ ::._ Q___ _ ,_ ~ -
3-Nitroaniline UG/KG O 0% 
4,6-D~ thylphenol -- UG/KG O . - 0% 

TAl:!!,1 

100 
430 
330 

soil 

4-Bromophenyl phenyl ether _ UG/KG _. __ 0 . -- _ _ _ 0% _ -::._ - __ 
4-Chloro-3-methylphenol UG/KG O 0% 240 

NUMBER 
ABOVE 
TAGM 

0 
0 
0 
0 
0 

0 
6 

4-Chloroaniline UG/KG O -- ---w.- - - 220 - O 
4-Chlorophenyl ptieriyi ether ~/KG __ - ~ - -~-0% _ _ --=- -9 -
4-Methylphenol ___ UG/KG __ 0 ____ , ___ 0% 900 0 
4-Nitroaniline UG/KG O 0% 0 

1
4-Nitrophenol - - UG/KG -· o - - 0%- ~~-: 100 ::._- 0 

1Acenaphthene UG/KG 88 _ '-· - ~ _ __ ?0000 o 

1
Acenaphthylene UG/KG 170 4% 41000 0 
Anthracene ___ UG/KG -- 340 1---- 4_'1<_, __ __5_00_00__ ll __ 
Benzo(a)anthracene UG/KG 1100 7% 224 2 
Benzo(a)pyrene ____ ----_ UG/KG _,_ 880 _ ~ • __ -61 2 
Benzo(b)Huoranthene UG/KG 730 9% 1100 0 
Benzo(ghi~ rylene _ UG/KG 270 _ . _ 3% 50000 0 
Benzo(k)fluoranthene _ UG/KG 890 .._ _ 5% __ _ 1100 0 
Bis(2-Chloroelhoxy)methane UG/KG O 0% 0 
Bis(2-Chloroethyl)elher UG/KG _Q_ __ - ~ __ _ 0 
Bis(2-Chloroisopropyl)ether __ UG/K~-- __ _Q_ __ __ 0% _ ___ _ q 
Bis(2·Ethylhexyl)phthalate UG/KG 2000 11% 50000 0 
Butylbenzylphlhalate ___ UGI~ >-- -120 _ -~-- _ 1~. _ _ _290_?0 O_ 

1Carbazole UG/KG 160 1% 0 

1
Chrysene UG/KG 1000 ~ 11% _ -- _ 400 __ 2 
Di-n-butylphthalate UG/KG 63 24% 8100 0 
~ hthalate UG/KG 37 ~ ----=-~ 000- __ . O 
Dibenz(a,h)anthracene UG/KG 48 1% 14 1 
Dibenzofuran UG/KG 33 1% ·6200 --- o 
Diethyl phthalate UGIKG 0 0% 7100 0 
Dimethylphthalate _ _ UG/KG ____ 0 _ _ _ 0% _ _ _ 2000 0 
Fluoranthene UGIKG 2400 11 % 50000 0 
_Fl_uo_r_ene __ -- ___ ----1.=,U..;;Gc:/K..cGe---l------'3=30 ·-:::::-.::::_ ~ -:::.__ _ _§OQ90 o 
Hexachlorobenzene UG/KG 0 0% 410 o 
Hexachlorobutadiene UG/KG O 0% O 
Hexachlorocyclopentadiene UG/KG _ 0 ___ 0% ___ --- - · - 0 
Hexachloroethane __ UG/KG O _ ·- 0% -· _ _ _ 0 

1
1ndeno(1 ,2,3-cd)oyrene UG/KG 260 _ 3% _ 3200 _ 0 
lsophorone ____ UG/KG o -~ -- __ ~'.!llO_ ll 
N-Nitrosodiphenylamine __ J:l_G/KG O _ __o~ ,_ _ _ _ _ o 
N-Nitrosodipran,1amine UG/KG 0 0% o 
!'laphthalene UG/KG 130 3% ~ 13_0~- SJ _ 
Nitrobenzene __ UG/KG O 0% __ _ 200 _ _ __ 0 

1
Pentachlorophenol UG/KG O ____ 0% ____ 1000 __ __ 0 

1Phenanthrene __ UG/K~ _ 1400 ~ - _ _§_00_llq _ . q_ 
1 
Phenol UG/KG 0 0% 30 0 
IPyrene ------U G/KG 1800 9% 50000 - -- o-· 
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- DETECTS 

3.5-

NUMBER lgt~/_199-~ 
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f---- 2 
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_ o·- -
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~ 
~ 
ro 
~ 
~ 
76 
~ 
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76 
~ 
ro 
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ro 
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ro 
ro 
~ 

ro 
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ro 

- ~ 
ro 
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~ 

7 6 
ro 
ro 
ro 
ro 
76 
76 

N 

82 UJ 
200 UJ 

a2 uJ 
82 UJ 

200 UJ 
-200 UJ 
82 UJ 

82 UJ 
. 82UJ 

-82 uJ 
82 UJ 

200 uJ 
200 UJ 
--82 ill 

82 UJ -e2 UJ 
82 UJ 

- - 82 UJ 
a2 uJ 
82 UJ 
82 UJ 
82 UJ 
82 UJ 

-82 UJ 
iii UJ 
82 W 
82 UJ 
82 UJ 
82 uJ 
82 UJ 
82 [Jj 
·82 ui 
82 UJ 
82 UJ 
82 UJ 
82 uJ 
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82 UJ 

76 ·-- , - -- 82 UJ 
76 
76 
76 

·-76 

76 
76 
76 
76 
76-
76 
76 

I 

- 82 uJ 
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-- 82 uJ 

aiuJ 
82 UJ 
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. --200 DJ 
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. '""" i"" ' - 'l' '"~-' ,.., - 'l' '""°' ~ ' - a, •M~., ,.,-, es,_ 
SB4-25 SB4-26 r SB4-26 SB4-27 r SB4-6 
SOIL - SOIL SOIL SOIL SOIL 

1-- . ~ _ _ _ _ ~ _ -- _ __4 _ -- ___ - ~ _ _ _ _ 0 
72 35 5 25 2 

12/23/1998 - • 12/15/1998 - - 1 2/15/19-98 ------ 12/21/1 998 - 12/6/1993 

SA 

N 

43144 

75 UJ 
180 UJ 
is DI 
75 jjj 

180 UJ 
180 ui 
1s LiJ 
75uJ 
75 uJ 
-?S UT 
75UJ 

180 u] 
'iao i.JT 1sur- -
75 UJ - . 
1s uJ·--
75 UJ 
?SUJ -
75 w--
?SuJ - ·-
75 'UJ -
75 w --
75 UJ 75 UJ ____ _ 

75 uJ 
75 UJ 
15 uJ 
75 U:,-
75 UJ --

6.6 y--
7 5UJ-
7 5 UJ ---
7SUJ --
1s w -· 
75 uJ __ _ 

75 UJ 
75 u:r-
75 or - -
75 UJ ___ _ 

75 UJ ·-
75 uJ--
75 UJ-
75 uJ--
75 UJ 
75 UJ - -

- 75 u:,-
180 UJ --
7 5 w -----
75 uJ -
75 UJ ···-

SA 

N 

43091 

72[:U 

170 U 
7 2 u 
72 0 

110 LI 

1}~~ 
72 U 

- 43092 -·- -- 4 3127 
SA ---- -- SA 

N N 

70 IU 73 IU 
170 U 180 U 
?OU 73 U 
70 U 73 U 

110 u· -- 180 u 
110 Li-J - - - 1ao u 
ToD -- - T3u 
ToD · -- nu ·· 

72U 7ou · -· n u 
n u -Torr -··-- -nu 
12 u -70 iT - - 73 u· 

170 u 170 u 180 u 
110 u ·- · 110 u - - ·,sou 

584-6-1 

tA 
N 

440 I.!_ 

1100 U 
440 U 
440 u 

1160 D 
1100 ·u 
«au 
440 U 
440 U . 
440 U 
440 u 

1100 u 
11oou 

E, 1.!_ lll Q - - -=--~ I.!_ _-=:_J_ 
72U MU 73U 

« o D 
440 u 
«o LI 
440 U 
440 u 

440 U 

1 20 10L1 nu · 
12u - -· 1ou -- - n u --
12D - -fo u fi u -· -
72 U To □---- -73 U 
nu -- 10u -fi □-- -

nu MU ~ u 12u -- -rou ·· - - nu -
72 U -- - 70U - --73U -
12 □--- -- - 10 LI . - ---11 u -

440 1~ 

:_!~f-
12 u 70U - . 73U . - 4400 
72 u 70 u -73 □---- 440 u 
·120 70 U - - 73U «oU 
12 o·· 10 u - . - - 73 u--- - «au 
72 U - 70 U - 73 U --- 51 J 
72U 70U 11J 440U 
72 u - - 70U -- -- --73 u-- - 440U 
12 ·u - - --To u -- - - -- 13 u 440 u 
72 U 70 U -- - - 73 U ·- 440 U 
1 20 fci u 73u ·- --- 4,iou 
72U iou - 73 U 440 U 
72 u - -70 u . - --.,3[,- - ... 440 u 
12 u - 16 u - -- - 1HT . . -i-io u 
12 u -- - • -- - - 10 ·u 73 u · 440 u 
72 UJ 70 UJ 73 U - 440 U 

- · -72 □----- - fci □-- -----73 □--- -- - 440U 
- ·12 u - · 1 ou ______ n u· --- - 440U 

72 IU 70U - . 73U 440U 
- ---yci 0- - - 73 u- 440 u 

- 70U -- -- 73iJ--- 440U 
--- 70 U --- 73U ____ 440U 

70U 73U -. 440U 
_=- im---

17C IU -- 170U 180U -- . 1100U 
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-- •--·-+----f----- -f--

- - ----+------<--<----- 1--- -+-- -- - - - ➔ 

- + - . '.FREQUENCY 

: OF 

!J_N~Tj 1-l~IM~ - t oETECT!.9_[ TAGM 

!::llJ~~R .j _NUMBER 
ABOVE OF 

- TAGM-- - DETECTS 

Nitroaromatics 
1,3•Dinitrobenz"ene 
2,4 ,6•Trinitrotoluene 
2 ,4.binitrotoiuerle -

f.t rnrlit~ t~ene 

UGIKG
UG/ KG - , 
UG/KG -
u GtKG -

~--F-t: 
0 
0 

Oo/o 
"0% 

1--- 0% 

0% 
2.Nitrotoluene -+'==-! 0 
2•amino.4,6-0initrotolu-erle -+-~-- +-- - 0 
3.Nitf0lo1uene - O - 0% 
4-Nitrotoluene UG/KG O -· -- 0% 
4•amino•2,6•0initrotoluene UG/KG O 0% 
HMX - - -- - - 0% 
Nitrobenzene - - - 0% -
RDX____ 1-"c=-=--+--- - - - 0% 
Tetryl - - - +:==- I - 1% 
PesticidesiPCBs ·- - -- ---· -

1000 

200 

0 
0 
0 
0 
0 
0 
0 
() 
0 
0 
0 

0 

'4_4•-000 -- -- -- o - - --0% 2900 o 
1--- - - - - - ·-· - - - -
,4,4'-DDE 4% 2100 O 
'4,4'-DDT - --1% - -2100 0 
Aldrin- -· -- 1%___ 41 0 

l~'!a-BH_C O Q!o - ! 1Q - 0 
~ h!!:_Chlordane 10 ___ 1% _ ·- _ 0 
Aroclor-1016 0 0% 0 
Aroclor-1221 - - -- - - w. - o 
Aroclor-1232 - 0% - --- - - 0 
Aroclor-1242 - - 0% -- -- 0 
Aroclor-1248 1% - - o 
'Aroclor-1254 -1-----i--- ~ ·- 10000 O 
Aroclor-1260 ~ -1-- - 0% - - 1 0000 0 
'seta-BHC-- - - 1.4 -13/, ·-- - - 200· 0 
'oelta-BHC - 5.9 - ~ - 300- o 
IQield,;;;- _ _ o 0% .=_-::_ =- _ 44 __ -o 
Endosulfan I --1--~~-+- 1% 900 O 
Endosulfan II - - - 0% - 900 - - 0 -
Endosulfansulfate - ()% - - 1000 0 
End;;;,- --- - 4 - ·1% - 100 o· 

0 
0 
0 
0 
0 
0 
0 
0 
0 
o 
0 
0 
1 

0 
3 
1 
1 
0 
1 
0 
0 
0 
0 
i 
4 
0 

-+ _ 1 
1 
0 
1 
0 
0 

Endrin aldehyde - - - - - ci 
Endrinketone- - -- - - 0- 1 0 
Gamma-BHC/Lindane - +-- = 60 - 0 - 0 
Gamma-Chlordane - ,------< - 5 40 --0 - - 0 
1-- -- -·- -- -- ---
•Heptachlor --lc=-c'"-"~- -+-- -''- 100 O O 
IHeptachlorepoxide +------+- 20 -- -_ CJ_ _-=-=- _:=-CJ_-_=--• 
Methoxych_l~ . _ _ _ _ __ ____ _ _ _Q_ _ _o __ 
Toxaphene U ----+-- 0 0 
Herbicides - - -- - - - -- --

Sena.. .riy Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Phase 1 Step 1 RI Phase 1 Step 1 1 Step 1 

-- •~~~~25 -1- - ~ ~~~~5 f-
2 

3.51--

NLJ__MBER --1! 2/23/19~ 
OF 43143 

A}l~Y~~ - ~A -- -

76 
76 
76 
76 
37 
-76 
37 
3 7 
76 
76 
37 
76 
76 

N 

120 u 
120 u 
120 U 
120 u 
120D 
120 D 
120u 
120 D 
120D 
120 u 
120 U 
12ou 
120 iT 

4.1 lJ 
4.1 U 
4.1 U 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

- - - 2.1 U 

. 76 

76 ·-·- •-76 
76 
76 
76 

2.1 D 
2.i D 
-41D 

84 U 
41 D 
41 D 
41 D 
20 J 
41 U 

· 2.1 U 
- i. 1 ·u-
- 4 .1 u 

2.1 u 
- 4.1 U 

4.1 u 

I 

6 
7.2 

1~~19981----

- 43144 SA _ __ , -

N 

120 u 
120 U 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u-
120 u 
120 Ci 
120 D 

- 120 u-
--120 u 

3.8 D 
3.8 u-· 
3.8 D 
i:9 D -
1.9 D -
1.9 u 
38 U 

- 76 u 
I - 3~1J -

38 U 
- 38 iJ 
-Tau -
- 38D -

-I - i:g u_::_ 
1.9 U 

- I _ __ 3.8 U- . _ 
1.9 U 

- :f.ii u 
3:S D 76 

76 
76 - l 4 1U - ·:Hr-
76 41U - 3.SU -
76 _ - _ 2 1 u _ - - 1.9 0·- -

I-~: ;jn ~ · i~~ 

4.11u •·-

I 

2 4 -- -

12115/'i~ ~~ 1-2/15/199{ _--=-- 1~1/1998
1 

o 
2 

12/6/1993 

SA 

N 

43091 43092 43127 

120 UJ 
120 i.JJ 
120 W 
120 u J 
120 w 
i 2o w 
120 UJ -
120 w· 
120 UJ 
120 w 
120 UJ 

- 120 UJ 
120 UJ 

SA 

N 

120 U 
120 lJ 
120 u 
120 u 

I 120 U 
120 U 

120 u 
120 U 

1 20 u · 
120 iJ 

1 20 D 
12o u 

SA 

N 

_, __ _!20U _ • -

120 U 
120 u ·,2au 
·120 D 
120 U 
120 D 
120 U 
12o u 
120 U 
120 U 
12o u 
120 u· 
12o u 

SB4-6-1 
SA 

N 

1~011J 130 U 
130 U 
130 U 

130 IU 

1301U 
130 U 

1~ lU 
13o ru 

3.6 U :i-:-5 U 3 .7 U 4.4 UJ 
ii u- - ~ u - -- 3:r u· 4.4 w 

3.6 u 3.°s u 37 D 4.4 iJ.i 
1.SU .. 1.8 u - - - 1.9U 2.3 UJ 
1.8 U - 1.8 lJ° 1.9 U 2.3 UJ 
1.8 U i:°8 U 1.9 U 2.3 UJ 
"js u - 3s u J? u 44W 
7:3 Ci - - 71 u - -- 74 u 89 w 
36 u - -·---g u - - --37 u 44 u.i 
36 u - -- 35U- 37 u 44 UJ 
3 6 U - 35 U 37 U 44 UJ 
36 U - 35U 3 7 u « OJ 
36 U 35 U 37 U 44 UJ 
1.8 u- - 1.8 U - --1-.9 u- - 2.3 W 
-1.s u-- . - 1.a u - - 2.3 w 
3.6 u - - --is D--- -- 4.4 ~ ,:au - - _ TI _u____ 1.9u uw 
3-:-s U - --3.5 U- - °T7 U 4.4 UJ 
3.6 u - - 3.5 u- - - 3.7 u 4.4 u J 
3.6 U - --3-:S U U U 4.4 UJ 
3.6 U - 3.5 U - 3} U -l4 UJ 
3.6 u- --is u - ·-u u « uJ 
-fa u - - Ts D - - · ,:s u-- 2.3 uJ 

1.8 U 1.8 U 1.9 U 2.3 UJ 
1.8 U 1.8 U 1.9 U 2.3 UJ 

- f.su - 1.8U 1.9U --·- 2.3 UJ 
18 U 18 U 19 U 23 UJ 

_ 1_80 u____ _ ·,sou - - -- 100 u _ -_ 2w uJ 

2,4,s=r- -
~ .5:i-PTSitvex-
2,4-D , 
2,4-DB- --
DaiapCln -

-~~~r--r- 5=-3? J<i ~1-~t~ --i ~ -~_t- 1

~ -~~ ~-~~ 
-- 1uG,KG o 0% ---- 7== a -~-- - o - - 39 - -· -- -- - -L - --1 --

---E I 133 {;~ --f---·-- --- - ~ ~~ 
- 1- -· -- ---- _ -4----l- -- 6 IJ 

- + - -- - 1-·- -+- ·- -+---- --

160 U 

h:\eng\seneca\s4ri\tables\va1data\Subsoil.xls page 39 of 52 5/9/2000 



Oicamba 
DichloroPr0p -

"' 1Dinos8b 
MCPA -
MCPP
Metals 

- 1----

1------·-
F REQUENCY 

l
·-oF 

UNIT r MAXIMUM _ _Q~ECT!ON TAGM 

UG/KG r·- .B_ -~- 3% UG/KG O 0% 
UG/KG O 0% 
UG/KG - - O - - 0% 
UGIKG ..=_--=:_ "__q - 0% 

'Aluminum-· - -- - MG/KG 21000-- -·1 00% ---1 9520 

Antimo~ _____ _ _ MG/KG 57.8 28% _ ·- ~-=-
Arsenic MG/KG 21 .5 100% 8.9 • 
Barium -----·-· -- MG/KG 133 100% - ~ 0-

1seryllium ___ _ -· ___ MG/KG 1 __ 99% _ 1J ~ • 
Cadmium _ _ _ _____ MG/KG 1.5 __ ,__ 4% _ _ _ 2.46 • 
Calcium MG/KG 102000 100% 125300 Chromium --- -- - - MG/KG 3820 80% -~ 
Cobalt ------- MG/KG 29.1 100% - ·30-· 
~ - __ -· __ · MG/KG - 2250 100% ___ 31..:_ 

!Cyanide _ -· __ MG/KG O _ ~ --· _ _ ~.35 
Iron MG/KG 40900 100% 37410 
,---·- ·- - ·---· - 1---- --- -
Lead MG/KG 251 100% 24.4 • 
Magnesium -·--- MG/KG 32000 100% --21700 
'Manganese MG/KG ~ 78% 1100 
Mercury . MG/KG 0.12 45% 0.1 
,Nickel MG/KG 62.3 100% - ~:_ 
Potassium MG/KG 2490 100% 2623 • 
Selenium- - -- - -- MG/KG 0.86 - 3 3% - ·---.r-· 
Silver MG/KG 1.2 .. 8% - 0.8 • --- - ·- -- ---- ------ --- - ·- ·- -
Sodium MG/KG 134 61% 188 • 

,Thallium .-_--=~~ MG/KG O 0% 0.855' -
Vanadium MG/KG 31 100% 150 
Zinc MG/KG 1010 - 100% _--=~ 115~ __ 
Nitrate/Nitrite MG/KG 2.7 100% 

• Soil criteria for these inorganics are site background values. 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 

NUMBER 
ABOVE 
TAGM 

0 
6 
0 
I) 

0 

3 
10 
4 
ii" 
6 
6 
0 
1T -

0 -
14 
0-
6 
6 
3 
5 
1 
8 0--
0 
4 
6 
0 
0 
12 

NUMBER . -OT 
DETECTS 

0 
0 
I) 

0 

76 
21 
"is 
76 
75 
3 
76 

· s 1 
76 
76 
0 
76 

- -76 
76 
59 
34 

·-76 
·-. 

76 
25 
- 6-

46 .. - o· 
-

76 - 76 - - 37 

Sene<!ll Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Ste 1 RI Phase 1 Step 1 ES! 

--=i~1~25 ~~ - ;~1~2~ - - ---~ ;~1~26 -r-:a~ - . :;~c. r..: ::'-
NUMBER 
--OF 

2 
3:5 

12/23/1998 
43143 

ANA_hY~S- 1?._A 

H 
~ 
~ 
~ 
~ 

N 

11800 
,-~~~JCI_}]:! 

u 
110 

-~IIJ 
---·-~: 15.7 

· 1~ -y250 

,_,,_2!1~f 
-a~ 

5170 
- 565 

, .• ·•· o.12lJ 
43.8 
1320 

0.35 J 

-- - 6 - 2 ---- ---4 -- --- 2 -- - -o•· 
- . -- 72 ---35 ______ --- 5 - - -·- -i:s --- .. 2 

1~3t!f@" @ 1?/~~ -- i 2i15/1998 ___ 12121.~i998 --- - - ,~611§9] 
43144 43091 43092 43127 $B4-6-1 

SA - SA -- SA --- .• SA -- ·- SA -

N 

10900 

O~j~ 
6 

605 

0.04 U 

___ .:s:~7 0.02 ~ 

13.2 
·- 21.1 · 

0.6-1 U 

30300 J -- ·--·· 
11 .6 

5190 
2100 

N 

9320 
0.62 UJ 
TI-· 

s1-:a -
a:4 j- -
0.04 u -

1020 00 -
.. - , 1 -

- 9 J 
16.5 .. 
o-:S2 u 

21000 
·s.8·-

1--~~oo 
~ 365 -ocr~ 

29.3 
.. 1290 - ·-
--o.4 Ju ' 

N N 

16800 
-_ o.51 ju~ -

5.7 - es· 

12100 ~~,~---68.4 
0.76 J • 0.54 J 

. 0.03 U . 0.1 U 
- 10300 . - - 47800 - - -

JU 19.5 
~ -- --- 9.1 T 

30.4 . . 22.3 
0.6 U 0.58 U 

N 

,_ 

6.7 U 
67 U 
:i4 u 

6700 U 
6700 U 

17100 
- 4~8JuJ 

f."3 
132 

0.96 ,J 
Q,_4§_ ~ 
37SO , 

l.z.. ;ieooo - ~ - - -"-= ,+-c-- - --
13.6 10.5 J 18.8 J 

24300 -

- 25.7' 
1fs 
25.7 
o.61u 

28600 

- 8410 - - -as,fo - 4560 

3 70 288 1260 R 
- 0.05 UJ .. - 0.05 J - - -0.08 J-

-~-,.,54c",79l-- 28.1 - - 352 - -
1640 . 1460 . . 2000 -

- 0.33 u - ... --0.74 u 0:86 J-
~ u- 021 U - -1 J 

ro 
ro 
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76 
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~ 
ro 
~ 
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76 
ro 
ro 
~ 
76 
ro 
ro 
~ 
76 
ro 
ro 
ro 
ro 
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ro 
~ 

"o7i3rJ 
60.3 U 
o:83 R 

-,·:r~;i ~ -

0.06 U 
3211 - -
873 y -

0.68 DJ -
ci:-is u 
74::i"} -e:a R -

1 5~2 -· -

64.2 J 
O:"i6 J 
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Senec. .; Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

--,--- -1- ·- -.-... ---. - ---I- SB4-6 SB4-7 SB4-7 
- - - SOIL - SOIL - - SOIL - - ·--+-~- --- -

--2-- - a -· 4 - 6 -- o -
---- 4 - ·- T ------ s - -a - 2- -

UNIT - ~

FREQUENCY 
- OF-

MAXIMUM D ETECTIO_i:l_ TAGM 

NUMBER 
- ABOVE 

TAGM 

N UMBER 
--OF 
~ ~ Cl§ 

NUMBER
OF -

ANALY~ES 

ES! f ES! f ES! ~ I 
I 2/61199J - - 1215/19~ . - 121511993 -:- 993 - 993 - - - - 121511993 
S84-6-2 584-7-1 SB4-7-3 -1 SB4-8-2 
SA-- SA - - . · sA - - §A -~·- _ . SA--

N N N 

~ 
u 
u 
u 

~ u 
u 

-:- u 
u 

- u 
u 
u 

- D 
D 
u 
Li 
u 
ff 
u-

u 
u 
u 
u 
u 

N 
Volatiles 

1,1,1-Tric~roethane_ _ . UG/KG y_ E~ _ --~ BOO~ CJ_ O 76 11 U !.~ u 1· 11 
1,1,2,2-Tetrachloroethane UG/KG a 0% 600 a a 76 11 u 12 u 11 
1,1,2-Trichloroethane - UGIKG i5 . 0% -- 0 a 76 11 u 12 D it . 
~ 1-Dichloroethane- UG/KG O ~ 200- 0 0 is 11 U - -- ·,1 
1,1-Dichloroethene . - - TIGIKG o 0% - 400 a a 76 11 t.i 11 
~ 2-Dichloroethane •· - - UG/KG O Cl% ·-- - 100 O o 76 i 1 u f 1 

1,2-Dichloroethene (totaij UG/KG - 0 - 0% O O 76 11 tr 11 
I,2-.Qieiiioropropine- -::-.__ UG/KG - ~ 0 . _ = 0% _ - __ -::_ _ _ CJ__ _CJ__ 1§_ 1_!. Q _ _11 
Acetone UG/KG 31 9% 200 0 7 76 11 U 11 
Benzene UG/KG o - 60 - 0 a 76 - 11 U 12 U 1 1 
Bromodichloromethane - UGIKG a - -- - o ii 76 11 iT 12 U - , 1 
Bromoform - --- UG/KG a - - -- o 6 76 - , ·fD 12 u 1 1 
Cart>ondisulfide UG/KG o · .. -· -2700 - o 6 76 11 U 12 U 1 1 
Carbon tetrachloride - UG/KG O - - 0% - s iiiJ" - 0- O 76 1 i U 12 U 1 i 
Chlorobe nzene ·- - - UG/KG O -· ~ - - -- 1700 D O ·75 --·,1 u 12 t.i 11 
Chlorodibromomethane UG/KG -· o ·-0%-· - -- a a 76 11 u 1 2D 11 
Chloroetha ne - U~ - 0 - 0 % - - 1 900 0 0 76 11 U 12 U 11 
Chlorofom,- UG/KG ,,_1 5 ~ .. 3 0 0- 0 6 76 11 U 12 1.J ·11 
Cis-1,3-Dichloropropene UG/KC; - 0 - W.- - - O O 76 - - - 1i U 12 U - ·-· -,-, 
Ethyl benzene - UG/KG 1 1% 5500 0 1 76 11 u 12 D 11 
Me thyl bromide -- ·- UG/KG -- -·o· - - ·- 0% . - - - - 0 a 76 11 u· 12 TI 11 
~ethyl butyl ketone-~ _ UGIKG- - -0 -_ ~ 0% _:. -=-- - a= _ _ _ CJ_ --16 11 u::_ 12 ~ -..!~ 
~e~Y!_c:h,1£fid~ UG/K~ _ __CJ__ J>~ - a a 76 11 u E_ LJ 11 
Methyl ethyl ketone UG/KG a 0% 300 a a 76 11 u 12 u 1 1 

N IN 

12 U 

I 
1 2 u 
12 u 
12 U 
12 u --12 u 

I- i 2 U 
·12 ij 
1 2 u 

I -
12 U 

u 
u 

Methyi lsobulyl keto ne IJG/K(; 0 -0% - - 1000 0 a 76 11 u ·12 D 1 1 
I Methylene"" chloride ---- UG/KG . 2 - 3% - _· ~ 100 _ <[' 2 7~ !.!_ tI _ g u - 1, 
Styrene __ UG/KG o __ ~ - _ _ ___ o _ _CJ_ 7~ 11 ~ 1_!. u 

m-
Tetrachloroethene UG/KG 0% 1400 O O 76 11 U 11 
Toluene - - UG/KG - 28%- - 1500 - -- 0 - 21 · 76 -11 U - 11 
Total Xylenes - - UG/KG - 4% - 1200 - 0 - - - 3 - 76 11 U- - - . - - - i 1 
Trans-1 ,3: Dichloroprope~ -= UG/KG ___ a_ _ =-0% -=- _=:-::_ - -f --::-::_o 7§. ---,1 ff =--- - . - - 11 
Trichloroethene UG/KG O 0% 700 0 0 76 11 U 11 
Vinyl chlorid e - - -· UG/KG O - 0% - "200 - O O 7 6 --11 U 11 
SemiVolatili oi-Qinics --- - -- - - - - - - -- - -- -· - - ~--
1..2.,!~ c~ ro_benzene __ LJG/KG - Jl._ _..:::_-a% 3~q()__ ~ o 76 'i?o LJ_ _ 370 i[ _ 380 u - - - _ 3 80 q_ - - - _ - 380 Li 
1,2-Dichlorobenzene UG/KG O 0% 7900 O O 76 350 U 370 U 380 U 380 U 380 U 
1,3-Dichlorobenzene UG/KG -0 . - 0% -,soc ·- a -· 0 76 350 u 370 u - - 380 u - - - - 380 u 
1,4--Dichlorobenzene- - - UG/KG O --0% 8500 -- o-·- ----0 76 - 350U -- -·-· 370U ____ - 380U - - -+- -'~+' -- ·- 380U--
2,2'-oxybis(1-Chloropropane) UG/KG O - 7,;;-- CJ- - - - 0 39 ~ U - 370 TI - -· - . - ~ u -
2,4,5-T_!ic~l<eroe_henol _ - - UG~ --0-- -= :a %- -=-100- - -~a -~ - - 7f - - - } so u - --~ - 890 V ·=-- - ~ ~ +"--- -=.. ~ o iC 
2,4,6-Trichlorophenol -- UG/KG _o ____ ~ -- - J)_ ____ o_ ---- ~ _ 350 .LJ. - ~ CJ__LJ_ 380U ---- _ 3~ CJ_U 
~.4-~~'£flh_~ __ ~ G/KG __ _Q_ _ 0% __ 4()_()_ 0 _ __o -~ J 5q y 37()_ !:f _ --4-'--- u___ _ 380 \,) 
2,4-Dimethylphenol UG/KG O 0% 0 0 76 350 U 370 U - ~.c+:~--~f-- U 380 U 
2,4-0initroptienol- - - UG/KG --0- 0% 200 - ·- -· 0 ·- ·- 0 - -- 76 - . 860 u - - 890 u - - - --!-'----+- u- - - - 930 u 
2,4-D initrotoluene-· - - - UG/KG O 0% ----- . - 0 . - o - . -· 76- 350 U - - - 370 u - - - - - - ·- U - ·- 380 U 
2.6-Dinitrotoluene-· UG/KG O -0% 1000--·-- o ·- --0 -- 76 ~ ou ____ 370 U - ·-- --""---+- u ------ 380 U -
2-ChloronaphU,alene - --- UG/KG O 0% --0 - ---0 - -- -- ·-76 -·- 350 U - - 370 U -- -~.c+:~ -~f- u - 380 D 
2-Chlorophen-ol- - - ·- UG~ - 7 ---~ - -- 800 0 - --0 - - .. 76 - ·- - 350 u --- - 370 u - -· - 380 u - - - --+~- ~=---+ 380 u 
2-Methylnapiiiiiaierie - - UG/KG 260·-· --4~ - - 3 6400-- -- ll - 3 --7~ - - 350 ff - . 370 U 380 U- -- - - 380 u--
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-- ------ ---1- - - -----+ -
- ----l-t- -- ----l -- --+-· 

- ,FREQUENCY NUMBER 
-· OF- ·-ABOVE-

J . UNIT [ MAXIMUM J DETECTION TAGM TAGM 

2-Melhylphenol _ . _ •-· UG/KG 
1 
~ _. _. 0% r 100 

2-Nitroaniline UG/KG O 0% 430 
~ Nilrophen'o1 UGiKG-- f- · 0 Oo/; . 330 
3,3'-0ichlorobenzidine UG/KG - 0 0% -- - -
3-Nitroaniline UG/KG O 0% 500 

o 
o 
o 
o 
0-

4,6-0 initro-2-methylphenol _ UG/KG ~ O __ _ 0% _ o 
4-Bromophenyl phenyl ether UG/KG O 0% o 
4-Chloro-3-methylphenol UG/KG . 0 0% 240 0 
4-Chloroaniline UG/KG O - - 0%. - 220 
4-Chlorophenyl phenyl ether UG/KG O 0% 1-

o 
-

0 -
4-Methylphenol ·---- UG/KG f- 0 --- _ 0% --- _ 900 
4-Nitroaniline UG/KG a 0% 

o 
0 

4-Nitrophenol ____ ·- \JG/KG ... __ O . _ _ 0% ____ 100 
Acenaphthene _______ UG/KG . _ 88 _ _ _ 3% _ . 50000 
Acenaphthylene UG/KG 170 4% 41000 

o 
0 
5-· 

Anthracene UG/KG - 340 4 % · · 50000 o· 
Benzo(a)anthracene UG/KG 1100 7% 224 
Benzo(a)pyrene - 'UGfi<G ·e 80 - - -- 8% - - --61 

2-
2 

Benzo(b)fluorariiiiene· _- UG/KG . 730 _ _ 9% _ ·--1100 
Benzo(ghi)perylene UG/KG 270 3% 50000 

o 
0 

Benzo(k)fluoranthene UG/KG 890 ·- 5% - 1100 o 
Bis(2-Chloroethoxy)methane UG/KG . 0 --- ~ -- - . -
Bis(2-Chloroethyl)elher UG/KG O 0% 

o 
6 

Bis(2-Chloroisopropyl)ether UG/KG , .. _ O _ _ _ _ 0% _ _ _ 
Bis(2-Ethylhexyf)phthalate UG/KG 2000 11% 50000 

o 
o 

Butylbenzylphthalate ---,~ _ 120 __ 1% . __ 50000 
Carbazole UG/KG 160 1 o/o 

ci 
o 

<;:hrysene _ -· UG/KG 1000 -~ _ 400- -
Oi-n-bulylphthalate UG/KG -f- 63 __ . _ 24% _ -·- 8100 
Oi-n-octylphthalate UG/KG 37 21 % 50000 

2 
0 -
0 

Q!!>_<;nz(a,h)anthracene -· UG/KG 48 1 % _ ~1;c _ 1 -Dibenzofuran UG/KG 33 1% 6200 o 
Diethyl phthalate UG/KG O 0%-- ?'100- o 
Dimethylphthalate UG/KG- O - - - ·o'¾-, -- 2000 o 
Fluoranthene UG/KG 2400 11 % 50000 o 
Fluorene · UG/KG - · 330 4% 50000 
Hexachlorobenze~ -- -- UG~1- · -o - --- ·-- 0%-- --- ____ 4_1_0 

o 
0 

Hexachlorobutadiene UG/KG · · a 0% o 
Hexachlorocyclopentadiene UG/KG O ----1-__ o_'¾_, - -+----· 
Hexachloroelhane UG/KG O 0% 

-· 
o 
0-

lndeno(1 ,2,3-cd)pyrene UG/KG 260 3% 3200 0 --
lsophorone UG/KG O 0% 4400 - 0--

1

N-Nitrosodiphenylamine___:::-_ UG/KG o =-=~ -___ _ 
N-Nitrosodipropylamine UG/KG o 0% 
Naphthalene - UGJKG · 130 3% -1:iooo 

o 
---

a· 
0-

Nitrobenzene UG/KG O 0% ·200 -·· 0 
Penlachlorophenol UG/KG O 0% WOO - ·- o-
Phenanthrene UG/KG 1400 8% 50000 - 6 
Phe-n-ol ___ ··----·i:iGiRG - o 0% ~ - 30::-

Pyrene UG/KG 1800 9% 50000 

-- -
0 o-·--· 

h:lenglsenecals4ril tableslvaldata\Subsoil.xls 

f--- --

N UMBER --OF-
QETECTS 

o 
o 
o 
ci 
o 

- 0 
0 - 0 
0 
o 
o 

. ci 
o 
2 
3 
3 
5 
6 
7 
2 
4 
o 
o 
o 
8 
1 
1 
8 
18 
16 

1 
- -- ·1 

o 
o 
8 
3 
o 
o 

- 0 
0 

- 2 -- ·o 
0-

o 
2 

- 0 
- --if 
--6 --
--0 
--7 

Seneca Army Depot 
SEA0-4 Remedial Investigation 
Subsurtace Soil Sample Results 

1 

ESI 
5 84-6 
SOIL 

2 
4 

NIJ_M~~ - 112/6/1~93 
OF S84-6-2 

ANALYSES SA -

N 

76 350 U 
76 860 U 
76 350 U 
76 350 U 
76 860 U 
76- 860 u 
76 :fso ·u 
fo 350 0 
76 350 u 
76 350 u 
'fs 350 LI 
75 ' 860 u 
76 860 U 
76 350 u 
76 350 u-
76- 350 Li 
76 350 u 
76 J sou 

-76 350 u 
76 350 U 
76 350 u 
76 350 U 
76 350 u 
37 
-76 350 U 
76 350 U 
76 350 u-
76 350 U 
76 --:is J 

76 350 u 
- 1s . - 350 LI 

76 350 u 
- 7 6 350 u 

76 350 U 
76 350 U 
76 350 U 
76 350 U 
76 350 U 
75 ' -350 u 

- 76 - . 350 u 
· 15 - 3sou 

76 350 U 
- 76 3 50 u 
- 76 - . --350 u 
- 76 350U -

---76 350 u · 
- 76- --8 60 U 

76 350 U 
76 -·-3so u 

--- 76 - - -- - 350 U 
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ESI 
$84-T 
SOIL . f- . -

ES! 
·ss4-7 
soTC 

ES! 

-~Ji ( --_ ~i o 

ES! 
SB4:S. 

_] SOIL 

ES! 

:.=j~~~8-
~\- - -1-- -: 

12iS11993 
S64-7-1 
SA-

1 2/5/1993 
ss4~7:-3 -
SA -

·----l 12is,1 -- ~ ,-21S11sJt 
5B4-7 5B4-8-1 

1

SA SA 

4 

12isi1993 
5B4-8-2 
SA -

N 

370 U 
890 U 
370 u 
370 LI 
890 U 
890 U 
370 U 
370 iJ -
370 u 
370 u -·-
370 U 
890 ij 
89o u 
3fo u -- ' 

370 0 
370 D 
370 iJ 
370 iJ 
20 T 
37o u 

19 J 
3i o u 
370 U 

N 

380 U 
910 U 
380 0 
380 u 
910 u 
910 U 
380 u 

- 380 u 
380 u 
380 iJ 
380 U 

- 910 0 
- 910 u 

380 u 
3aou 
380 LI 
380 U 
380 U 

. 380 U 
:f50 L1 
380 U 
380 U 

- 380 U 

- -

-

--- ----

N 

1~!:!. 
870 U 
360 u 
3soiT 
8'iou 
emu 
360U 
360 u -
360 U 
36o u 
35o u 
610 u·· 
a1o u 
35o u 
350 iT 
360 U 
360 U 

-360 U 
360U
Jso D 
360 u 
360 D 
360 U 

N 

380 U 

I- - 380 U ---

380 u 
380 D -
-3aou 

N 

380 U 
930 U 
380 u 
380 u 
930 u 
930 u 

- 380 LI 
380 D 
380 U 

·Teou 
- 380 U 

930 u 
'930 u 

3eo u ,_ -·-380 u 
380 u 

- - 380 iJ 

- -380 u ---+- 380 D 
--380 iJ 

j!~ -~~ -~~~~ -· 

380 u ~,~-380 U 
380 U 

19 UR 380 UR - 360 UR 380 UR 380 UR =~ =~ - -~ =~ ~ ~ 
. 37ou - - - :i8o u - 360 u 386 u - - -380 iJ 

20 T - ·- 38o u · -- 360 -□-- - 3 80U ____ 3filiu 
370 UR-- - 380 UR - . - - - 380 UR _____ . - - 380 UR 
376 i:T - . - 380 ff- - - - ----:iaci -□---- . - J eo D-
3fo U 380 U -- 38 0 iJ -- 380 -□--

- - 370 u -- - . - 380 ·u- -- - - -- '350 u ~ - - --380 u-· 
3rou ·- :iifoD ------ 36ou ·- 3eo -□---- -- 38o D -

37a u 386 u 366 u - 380 i.J --- 350 LI 
22 J 38 0 u - - 360 u 380 u . ·- 380 u-

--

370 u 38□ u ·- - -360 u 350 u-- 380 u· -
370 0 380 u - 360 ff -- -·380 Li - 380 u 
370 u 380 u -360 iJ - 380 Li -- 380 u 
370 u - 3 80 u -- - 3 60 u -- -- 380 u---- - -380 u-
370 U . . . 380 U 360 U . . 380 U 380 U 
370 U 380 U . 360 U 380 U 380 U 
370 u - 38 0 u-- -360 u - - - . --3fili u 
370 U faii U - - . - - 360 u- --· ·-3 80 Li 
310 u · - :iao u - - - - 360 u - 3 ao o · 
370 D - -- 38o lu -- - - 360 u 380 u - - 3iio u- -· 

mu · =u =u =u =u 
- 890 u - -- 9'f6 LI- ·-.. 870 u - 930 u --

370 U -- ·-· 380 u---- 360 U - --- -- 380 U 
370 u---- . 380 U 360 U - --- 380 U 

19 J - 380 U 360 U 380 U 
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Seneca . ,, Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

I 

---•--- - --t-- - -1--- - I- - --- ESI I ESI 
- SB4-6 - -- - SB4~ _, __ = Psw 

2
_= - SOIL 

ES! -- mt ___ SOIL 

ESI 
- ~- J ss4-7 

SOIL 

ESI --m~ ~- ESI -
SB4-8 - - ~ -
SOIL 

- - _, 

UNIT- ! MAXIMUM 

Nitroaromatics 

FREQUENCY 
- 0F -
DETECTI0N 

~ -Q~ obenZ8ne - - _ ~~KG =1-~ Oo/~ 
2,4,6-Trinitrotoluene UG/KG O 0% 
2,4:_Dini!£otoluene YGl~<L_ __: _ D - Co/; 
2,6-Dinitrotoluene UG/KG 0 0% 
- -- -- --·-· -· -

1

~ Ni~~olue~ ~.§'~ ____ .Q__ _ _ __ o~ _ 
2-amlno-4,6-Oinitrotoluene UG/KG 0 0% 
3-Nitrotoiuen_e__ -- UG/KG O 0% 
4-Nitrotoluene -- ·- UG/KG O - --0% 
4-amino-2,6-Dinitrotoluene UG/KG ~ T -- - 0% 
HMX UG/KG O 0% 
Nitrobenien"e -- UGtKG O 0°/4 
ROX -- - UG/KG . - 0- 0% -
~~- - _ - UG/KG 67 - -- 1~ 
Pesticides/PCBs -- -- ___ ,__ -
4,4'-DDD UG/KG o 0% 
4,4'-DDE - - - - -- - UGIKG - ~ - -- 4'/4 

~ .4'-DDT - - UGIKG_--::_2~ - - 1% 
Aldrin UG/KG 8.2 1% 
~~-BHC - UGI§ O o_'¼· 
~-Chlordane _ _ UG/KG _ 10 _ __ 1% 
~~!:.!_0~ - __ UQ!__KG ___ O_ __ -~ 
Aroclor-1221 UG/KG O 0% 
Aroclor:1232 - UG/KG O - 0%-
Aroclor-1242 UG/KG O 0% 

- --- - - - - - 1--- - - -
Aroclor-1248 UG/KG 27 1% 

TAGM 

1000 

200·· 

2900 
,_ · 210 0-

- 2 100 
--41 

110 

Aroclor-1254 - UG/KG - - 1600 - So/;- ·10000 -- --- - - -·---- . -- - ·- . - -
Aroclor-1260 _ _ _ UG/KG o __ --~ __ 10~<!£.. . 
Beta-BHC UG/KG 1.4 1 % 200 
Deiia-BHC___ UG/KG 5~ - - , o/~ - ---300-

Q!_<,ldrin _ __ ~ -::.:_ ',!_G/KG O ~ ___ 4~ __ 
Endosulfan I UG/KG 11 1 % 900 - --- --"- !----·--- -- 1-- -- -Endosulfan II _ _ _ ~ KG ___ 0 __ _ 0% ____ 900 
Endosulfan ~~ate UG/KG__ _ Q__ _ .2~ - _ _!2P9 
Endrin UG/KG 34 1 % 100 
Endrin aldehyde _ \LG/15!3 - ~ _ ~ _ _ _ 1_!o __ 

N-UMBER 
- ABOVE 

TAGM 

- 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 

0 
· c-

o 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
ci -
0 

a 
0 
0 
0 
0 
0 ~nd~ ~!one_ _ UQ!!<G_ _ _ _Q___ _ _ _ __2% __ -1-

Gamma-BHC/Lindan~ ___ ,_l,!Q!_KG O 0% ?0 ____ o _ 
Gamma-Chlordane _ UG/KG O 0% 540 O -- ._____ - ----
Heptachlor ___ UG/KG O 0% __ 10.Q____ _ _o __ 
Heptachlor epoxide UG/KG O 0% 20 0 
Methoxychlor _ UG/KG O _ _ 0% ___ - -=-0 =--
Tex~-- _ UG/KG_ O __ 0% _ ___ _ __ 0 __ 

NUMBER 
- OF 
DETECTS 

0 
0 
0 
0 
0 
0 - () 
0 
a 
0 
0 
0 
1 

0 
3 
1 
1 
0 
1 
0 
0 
0 
0 
1 
4 
0 

1 - -,-
6 
T 
0 
0 
1 
1 
a -· -- -
0 

-··c5 -
I- - 0 . -

- □--

--0 - -

- 0 

NUMBER 
OF--

ANALYSES 

- 76 

76 
76 
76 
37 
76 
37 
37 
76 
76 
37 
76 
76 

76 
76 

" 75 
76 
76 
76 
76 
76 

- 76 

76 
76 
76 
76 
76 
76 
76 

-- 7 6 
-

76 
76 
76 
76 

- 76 

76 
76 

- ?ti" 
76 ---

- 76 -
76 

4 
12/6/1993 
SB4-6-2 -
15A --

N 

I 130 U 
130 u 
130 u 

1 30 u 

130 u 
130 U 

130 U 
130 U 

3 .5 UJ 
- 3.5 UJ 
3 .5 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

- 35 u·J 

72 UJ 
35 u:i 
35 UJ 
35 UJ 
35 Lij 
3 5 UJ 
u UJ 
Ta UJ 
3 .5 LiJ 

---,-- 8 UJ 
3.5 UJ 
3.5 UJ 
3.5 uj 
f ·s UJ 
3.5 uJ 

1 8 UJ 
- 1.8 i.JT 

TI UJ -

1.8 UJ 
18 UJ 

180 UJ-

Herbicides =-f------~---1----·--1--- - _ _ ___ •-- _ _ _ ___ -· _ -·~ 

2,4,5-T UG/KG O 0% 1900 0 ~ 0 f 39 5.4 U 

ITr'Siive~~-: ~ _;~! ~ ~~ _;~~ -~~~==-- -=-r ·-= ___ -~r -~=---=-
5;i f 

Dalapon UG/KG O 0% O O 39 130 U 
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0 
21- 4 

12/5/1993 
]["= 

12/5/1993 
SB4-7-1 
SA - -

,~fl:~ 
SA 

N 

131J IU 130 U 
130 U 
130 u 
130 Iu 

130 U 
· 130 D 

130 U 
13~ Q 

3.6 U 
- 3.6 J . 

3.6 U 
i11 u 
1.9 u 
1.9 U 
36 U 
1:iu 
36 U 
36 u 
36 D 
36 u 
36 D 

N 

- I 

13~, IJ _ 130 U 
130 U 
130 U 

130 IU 

130\IJ 
130 U 

1~0 Iu 
13ol u 

3.7 U 
3.7 U 
3.7 U 
1.9 D 
1.9 U 
1.9 U 
37 U 
76 U 

- 37 u 

--il~tl---
1.9 U 
3:6 u ----

3.6 U -
3.6 u 

37 U 
37 U 
37 U 
37 U 
1.9 U 
1.9 U 
IT u 
1 .9 u 
3.7 U 
3.7 U 
3.7 U 

3.6 u 3.~ u 3.6 u - - - 3.7 U -

I _i_; t -=- _- ~-3H. 1.9 U 1.9 U 
- ---19 u - - 19 u 

__ 19ou = · 190Q 

s.sl.i - - 5.7 IU 

+ - -1 0 
2 

12/5/1993 12/5/1993 
- ~ 7~ -

SA 
584-8-1 

'SA"-
N 

!30,U_ 
130 U 
130 u 
130 U 

·13o !u- -

_ _!_30 JU 
130[D 

_130j.lL_ 
130] u 

3.5 u-
3.5 U 
3.5 u 
1.8 u -
1.~ u:::-

N 

130 U 
130 u 
130 U 
130 u 
130 u 

130\U 
130 U 

1~1u 
_!30 IJ 

2_81]! 
3.8 U 

·is u 
2D 
2 u 

1.8 U 2 U 
35 U- 38U 
no-· 11 u 

- 35U - 38U 

J su 38D 
35U 38U 
·3su-· Iau 

- 3s u- Ts u 

f--- --+ 
·1vs,;·993 
S64-8-:-2 :F -
N 

130 U 
130 U 
130 u 
130 u 

130 U 

130JU 
13ol u 

!~U 
130 IU 

3.8 U 
3.8 U 

- 3.8 u 
1.9 U 
1.9 u 
1.9 U 
38 U 
"77 U 

38 U 
"35 u 

1.8 u - - ·2u· ~ 

38 u 
38 U 
38 U 
i":9 u Tau- --2 u - -

:\:Su 3.8 u 
-U u --- 2 u 
- 3.5 U - is U 
E u-· is u 
3.5 u is TI 
3.5 u- - is U 

·1~ tl~ --=- ~ ~ ~ 
1.8 U 2 U 

- 1.8 u _- ---2 u _::_ ::=1:--:: 
18 U 20 U 

_ + - - 180 u- - · - · 200 a-_· 

- 1.9 u 
-3 .8 u 
1.s u· 
-3:ii u· 
38 u 
3.8 U 

-3.8 U 
3.8 U 
1.9 u 
1.9 U 

- 1.9 U 
-,_g u 

19 U 
190 u 

-··-- s:s u ----ss u __ _ - 5.7,U • 

-~;i 1~ =---::_J::. 
5.5 U _ ~~ U -=-~- --_ 5.~. ~ 5.5 U 5.8 U 5.8 U 
55 U - 58 u- - . - 58 U 

~~ u -- _::r 
140 U 

55 U 58 U - -- 58 U 
130 U 140 U -- - - ,4ii U 
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---1---t---- - 1- - ------+--·-. 

---- -·· ----f----+--- -
----- ---------, 

-- - --+ -----!----

- - t--

FREQUENCY 
- O F-· - t -

·uN.!_T - ,- MAx1i;;u!'1 I DETECTION TAGM 

Dicamba 
DichloroProP -· 
Oinoseb ---· 
MCPA -
MCPP 
i.1e1a1, - -- -

UG/KG 

-=11~1- --f 
UG/KG ____ Q_ 

'Aluminum ·------ MG/KG 21000-
Antimony M G/KG - 57.8 
Arsenic · MG/KG 21 .5 --- -- __ _____;________: ·---- -
Barium MG/KG 133 

3% 
0% -
,I010 __ _ 

- -Oo/, 
- 6% 

--1~ - 1--195~. 
28% 6 • 
100% - -- 8.9· 
100% ___ 300 

Beryllium -- MG/KG 1 -~ -- 1.13 • 
Gadmium _ -- --- MG/KG 1.5 - --:w,- - 2.Mi; 
Calcium - MG/KG 102000 100% 125300 • Chromium______ MG/KG 3820 80% ~ 
Cobalt - . - - -- MG/KG 29.1 - -~ - . --30 
Copper __ _ _ - - MG/KG 2250 _~ _ 100% . . - ~ • _ 
Cyanide MG/KG O 0% 0.35 
~ - ----- MG/KG 40900 - 100% - 37410• 
Lead-· - --- MG/KG 251 - ---1003/; -- - - 2«-· 
-- -- - ------- =~-t---==•- f- -------Magnesium MG/KG 32000 100% 21700 • 
!Manganese- -:-=_-.:- MG/KG 2100 _ 78% - -.:_-11~• 
Mercury MG/KG 0.12 45% 0.1 
Nickel - -- MG/KG 62.3 -100% -- --5 0-• 
Potassium·---- MG/KG 2490 - ---1 00% --2623 .-

Selenium - - MG/KG 0.86 ~ 
Silver MG/KG 1.2 8% 0.8 • 
Sodium MG/KG 134 61% 188 • 
Thallium MG/KG O 0% 0.855 • ----- ------
Vanadium MG/KG 31 100% 150 
~ ____ MG/KG 1010 100% -- --,w 
'Nitrate/Nit~te MG/KG 2.7 100% 

• Soil criteria for these inorg.anics are site background values. 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 

Seneca Anny Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI - ---- , ____________ _ 
-=:isB4-6-

s01L 
- --2 

4 
NUM BER NUMBER 
ABOVE - . - OF -
TAGM - 0-ETECTS 

__ NLJMElER 11_?/6/1_!l~3 
OF S84-6-2 

ANALYSES SA --

N 

0 1 39 5.4 U . -
0 -ci 39 54 u 
0 0 39 2 7 u 
0 0 39 5400 u 
a ci 39 5400 U 

3 76 76 12800 -,o 21 76 - 4 UJ 
4 76 76 ·s :5 
0 - 76 76 -37.i J 
o·· 75 76 T 64 J -ci- 3 76 oTs u 
0 76 76- 12400 
17 61 - 76 24.4 
0 76 76 14.9 
14 76 76 19.5 o· - ·o '" 75 o:S2 u 
6 

- 76 76 28600 
6 iii -is 11 J 
3 76 76 5820 
5 59 76 415 R 
1 34 . 75' 0:02 J 
8 76 75' 3 9.3 
0 - 76 76 1250 
ci - 25 76 o:i2 u 
4 -6 76 0.78 U 
0 46 7 6 -i!i: 1 J 
6 0 - 76- 0 .2 u o · -- -·- -76 76 --,a:-s 
12 - -· 76 76 - - - 91.5 

37 - 37- --
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ESI 
SB4-7 

ESI ESI 

1
SOIL - t- __ 

0 

- - L SOIL 

~

?°-- --- 5134.7 
ESI ~~: ESI 

-- ~ ~ ---_ -~ ~~:~:_-~:· -
2 

12/5/1 993 

--=. =1-.:- - -- --l 
2 4 

S84-7-1 
~ --
N 

5.51U_ 
55 U 
28 U 

-55og lu 
5500 U 

14600 
~~ITj,i_ 

5.1 
61 .5 
0.62 J 
o:39 !:I. 

38600 
25.4 R ,u -
27.5 T - - -
- 0.5 ff ·- -

29400 -
16-:S :i 
6650 

622 
o-:03 J 
40.2 
1420 -

- 0 .36 I 
0:19 u 
100 T 
0:-13 ff --
23.4 
93.2 

12/5/1 9~ _ - - )2/5/119£ _ 
SB4-7-3 SB4-7-4 

12/511993 12/5/1993 
SB.f-aT SB-4-8:-Z s"i-." - ~ - s;.;·--- SA 

N N N N 

5.7 U 5.5 u 5.8 U 5.8 U 

I - 57 U - 55 u - - --58 u - -· 58 u 

29 u 28 Li 29 u · - - 2 9 u 

5700 U 
-

5500 u- 5800 u - - 5800 u 
I 5700 U 5500 iJ 5800 IT - I-

5800 Li 

11400 8410 - 13300 ·--- --- - 167 00 
- i':°9 J -- 3 I -- ~ ur -- - 4.2[UJ 

3.4 5.7 5.6 .. 5.1 
77}, - 45°:4 . - - - -69A - - -- -116 
0.46 J o.38 J - o.ss - ·-· .. · o:'1"2 J · 

- . 0.21 u 0.29 D ··-o:v J - -- - - 0.41 u 
- 71600 - 875 00 - - 25200 - - - - 9320 ·-

21.4 R- . 14 R - -~ R- - 24.9 R 
9.1 8.3 11 .7 15.3 
21 J - 19.5 J ·2s.s J - 2 1-:S J 

ci'.51F --- - 0.51lf - - - 057 U - - 0.58U 
21800 - - 19100 - - 25900 -· ·-- -- - 29700 --· 

9.4 J 16.6 J . 19.7 J 
15200 - - ,,soc -- - - 6380 - -
-42:i -363 - 418 

0.02 U - 0.03 U . -· - - 0.03 J 
29.3 22.3 31 .7 
1470 1030 - -- - - 1470 
O:°i1 UJ - . - 0.1 UJ - - - OA2 J - -· 
6.55 u - 0.57 lT Q.52 u 
·120 J . - --f:fa J 64A T -

·o .w u -- - o.11 u ·-- o.1s u · 
18.1 13 22 
72.1 - --- 84 - -- -- 71 .7 

- ------·- - - ·- - -

519/2000 



·- - --1----t·-

- UNIT! . MAXIMUM 

Volatiles 
1,1.i:i'nchloroethane UG/KG- O 
1;:i,2,2-:Tetrachloroeihane UG/KG - 0 
1,i ,2:fnchloroeihane - - UG/KG - O 
1.1-Dichloroethane - UG/KG - - 0 
1.1-Dichloroethene UG/KG 0 
1,2-Dichloroethane - - 0 
1.2-Dichloroethene (total) -- 0 
1,2•Oichloropropane 0 
Acetone-- --- - - -·-· 31 
senzene - a 
Broni"odichlorometh3rie - - 0 
'sroiiioform_____ a 
Carb0n disulfide --o · 
Carbon tetrachloride - - 0 
1Chiorot,erlzene . - Q 

Chlorodibromomethane-· 

Chioroethane -- - ~,,'-'~--! -0 
Chloroform 15 
Cis-1 ~3-Dichloropropene - UG/KG - O 
Ethyl benzene UG/K G 1 
Methyl bromide - UG/KG - - 0 
Methyl butylketone UG/KG o 
Methy°ichloride -- UG/KG 0 
Methyl ethyl ketone UG/KG - - 0-
~ I isobutyl keto~ UG/KG _ _ £ 
Methylene chloride UG/KG 2 
Styrene . _ _ __ _ UG/KG Q. 
T etrachloroethene UG/KG 0 
Toluene -- - ·· UG/KG 13 
TotalXylenes - UG/KG 8-
Trans-1 ,3-Dich1£ro~ne ~Q!_~G - - 0 
Trichloroethene UG/KG 0 
Vinyl chloride UG/KG 0-
semiVOlitile Organics -- -

FREQUENCY' -·
OF 

(!E]g:TION 1- TAGM 

-l - Oo/, 1 --800 
- 0% - - - 600 

0% 

_ lr J-- ~ i __ 
0% 

()% --- --

9% -· -· 200 
- 0% .. -- 60 

0%-- --
0% -

-- 0% -- 2700 
~ - - 600 
0% - ~ 
~ --
0% 1900 

~% - - 300 
- 0% --

.. ..!.% 
0% 

I 0% 
0% 
0% 

5500 

300 
0% 1000 
~ 100 - wo -- -

_r- 0% __ -..::__ 1400 
28% 1500 

- 4% - - 1 200 
,- 0% --

0% -- -700 
--0%- - 200 

f:2,4-Triciiiorobenzene UG/KG -- 0 0% 3400 
1,2-D ichlorobenzene- UG/KG- o Oo/;- - - 7900 
13-0ichlorobenzene UG/KG - 0 Co/, 1600 
1,4-Dichiorobenzene - - UG/KG --0 0% - 8 500 -
2,2'-oxybis(1-Chloropropane) UG/KG -- 0 0% --
2.4,5-Trichlorophenol UG/KG O - --W. - --,oo--
2A.6-Trichlorophenol -- UG/KG O 0% -- -
22!-Dichiorophenol UG/KG Q._ _ 0% . - 400 
2,4-Dimethylphenol UG/KG O 0% 
2,4-Dinitrophenol UG/KG O 0% 200 
2,4-Dinitrotoluerie UG/KG 
2:S-rnniiroio1uene _ UG/!5.G 1-----1- 1000 
2-Chloronaphthalene UG/KG 
2-Chlorophe~ -- - tcu°'Gcct°'KccG- +-- -=---: ===~: ====: =--,soo-
2-Methylrlaphthalene - -- - UG/KG 4% -36400 

h:\eng\seneca\s4ri\tab1es\valdata\Subsoil .xls 

I- -NUMBER 
OF -

Seneca Jepot 
SEAD·4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

---- -·~~~~8 . --:_- = ~~~~ ~ _ ~~ ~~~~~ ~--- ~~~9~=-
4 0 2 4 

OF S64-8-3 S64-9-1 5B4-9-2 S64-9-3 

3 

3 
11110/1993 
TP4-f -

1=- --~ E~D-4_ 
TP4-2 

- - 3 
-- - 3 

11/10/1993 
Ti><!T -

NUMBER 
ABOVE 

- TAGM- DETECTS 

ESI r ESI t ESI f ESI + 
NlIMBER-=112/5/199~ -~ - 12'.~1~; -~ - . 12,;19J _ _-- 1f~ 19J 

ANALYSES ~ ~ -· - SA -- - SA -·-•-
- ~ -~ -

0 
0 
0 
0 
0 
0 
I) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-0 
- 6 

0 
0 
0 
0 
0 
0 
0 
0 
7 
0 
0 
0 
0 
0 
I) 
0 
0 
6 
0 
1 
0 
0 
0 
0 
0 
2 
0 
0 

21 
3 
0 
0 
0 

0 
0 
0 
0 
o-· 

-□- -
0 
6--
0-

0 
0 
I) 

- 0 
_ ,_ () --

0 
1-- o 

0 
-- ()--

0 

~~- t ==i 
-- 3 

76 
76 
76 
"ie 
76 
76 
76 
76 
is 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

76 

N 

11 U 
i1 D 
11 tJ 
11 Q 
11 U 

11 u 
1 1 Li 
111.J 
1 1 iJ 
1 11.J 
ii u 
1i U 
11 iJ 

1 1 u 
11 U 

1 1 u 
1 1 u 
- 2 J 

11 U 
11 U 

, i u 
1i U 
11 u 
11 U 
11 U 
11 u 
·1, u 

11 u 
11 u 
f 1 U 

-11 u 
11 u 
11 U 

360 IU 
76 360 U 
76 360 U 
76 360 iJ 
39 360 u 

-76 - -· 880 u 

76 360 u 
76- - 360 U 
76 . -- 360 U 

76 - -- 900 u 
-76 - - - 370 u 

76 - -- 3 60 iJ -
76 -- 35o iJ 
76-- - 360 U 

- 76 -- 360U-

page 45 of 52 

N 

11 u-
11 D 
11 U 
11 D 
11 U 
11 U 
i1 U 
11 iJ 
11 u 
1i U 
11u 
11 D 
11u 
11D 
1i U 
11u 
11u 
11 U 
11 U 
f 1 U 
ii iJ 
11 u-
11 D 
11 U 
11 iJ 
11 U 
i i u 
11 u 
11 u 
11 D 
11 tJ 
11 U 
11 U 

390 1u 
390 U 

-··-· 

- . 
' 

- ·-

+ _ 290..Y __ __, 
390 U 

- 390 u -
- 9 5oD __ _ 

N 

- 39ou -· ,_ 
~ u--

12 U 
121.J 
12 D 
i2 u 
12 U 
12 U 
12u 
12 U 
12 D 
12D 
i2 u 
i2D ,rn 
12 u-
12U 
12 u 
12 u 
2J 
i2 u 
12 U 
12 u 
12 u 
i2 u 
12 U 
12 u 
1-2 u 
12u 
i2u 
i2u 
121.J 
fa u 
1i U 
12 u 

40()_~ 
400 U 
400 u 

-400 u 
- 400 U -
- 980 u 

400 U 
400 U 
400 U 
980 U 
400 U 

- 390U - - • 

I - 950U _-
~l,l __ 

-·- 400 U 

--li~ -== -i~lu 
400 U 

- - 400 u 
400 D 

N 

I-

11 U 
11 u 
11 u 
11D 
11 u 
-11 u 
11 u-
i,D 

-·11u 
11 U 
Tiu 
iiu 
111) 
11 u ,,. u 
11u 
ii u 
-3 J 

- 11 tJ 
1i tJ 
11 u 

1 1 u 
11 U 
i1 U 
11 u 
11 u 

N 

I 

11 lJ 
11 U 
11 U 

11 U 
11 u 

N 

-

(_ _ _J,u 

1 1 u 
11 U 
11 U 
11 U 
11 D 
11 U 
1 1D 
1 i u 

11 U 
11 u 
11 U 
11 u 
11 tJ 
11 u 
11 u 
ii u 
11 u 
11 u 
1i iJ 
11 U 
11 u 
11 u 
11 u 
11 u 
11 u 
·11 u 
1 1 iJ 
11 U 
11 u 
11 u 
11 u 
11 U 
11 U 
11 U 
11 u 
11 u 
11 u 
11 iJ 
1i U 
11 U 
11 U 

11 U 
11u ,fu 
11u 
i1 u-

11 tJ-
I 

- 11 u 
-- 1 1 u 

11 U 
- 11 u 

I 

370 iJ 370 U 
- 370 u 
- 370 U 

- ·- ·--3700 
-- -· 3 70 u 

--· --890 U 
370 u 

350 u - - - 370 u 

-f--. !!~ ~ ~ ~ -~;6 ~ 350 U 370 U 
- 3501.J - - ~ OU 

- - 350 U - --3-70 U 
~u-· - - ~ o u 

- - 350 U - - --370 U 

519/2000 



Seneca Army Depot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

r-----·· --· -~ - ·- - - -+ ---- - · ESI 
SB4-8-
1SOIL - · 

1------ ------.j- --1-- - 1- - -- -~-
,- - - 4 

FREQUENCY' -
--OF 

UNIT - L MAXIMUM .' j~TECTION _I TAGM 

NUMBER 
ABOVE 
TAGr.I 

.NUMBER 
·-oF 

D ETECTS 

6 
N~f,iB_ER - ,12/5/1993 

OF S64-B-J 
A_NAfY§.ES ~ -

,2-Methylphenol . _ _ __ UG/KG _ __ 0 _____ 0% _ _ ___ 100 0 0 76 
2-Nitroaniline UG/KG O 0% 430 O o 76 
2-Nitrophenol -~ _ 1!GI KG __ -=--Q_ -=--- 001;- _ ~ - ~~- _ o Q_ -~ 
3,3'-Dichlorobenzidine UG/KG O 0% O O 76 
3-Nitroaniline - UG/KG - -0 - 0% - - 500 ··· 0 6 76 
4,6-0initro-2-methylphenoi ~ UG/KG- - __ -_[:: -~~ -:_ ~1-- -~ _ _Q_ Q 7tl_ 
4-Bromophenyl phenyl ether _ UG/KG O __ _ ~ - _ _ . _Q Q_ 7El_ 
4-Chloro-3-methylphenol UG/KG __ 0 0% _ ,._2:!_ll _ __Q_ Q J_E,_ 
4-Chloroaniline UG/KG 0 0% 220 0 0 76 
4-Chlorophenyl phenyl ether UG/KG 0 . -· --w.----~-- ·- . 0 - 0 76 
4-Methylahenol - UG/KG - 0 --~ -- 900 .. 0 0 76 
4-Nitroaniline UG/KG O 0% - - - - 0 0 .76-
4-Nitrophenol -- UG/KG -- -0 ---w.- - 100 0 0 76 
rAcenaphthene UG/KG 88 3% 50000 O 2 76 
Acenaphthylene UG/KG 170 4% -· - 41000 - 0 3 76 
Anthracene UG/KG -- 340 -:.=_ 4% · . _ · 50000 ~- 6 3_ 7~ 
Benzo(a)anthracene UG/KG 1100 7% 224 2 5 76 
3onzo(a)pyrene UG/KG 880 8% . 61 2 6 76 
'Benzo(b)fluoranthene- UG/KG 730 9% - 1100 .. -- O 7 76 
Benzo(ghi)perylene _ UG/KG __ _2I2.. _ 3% _ - 1-- 50000 o 2 7 6 
Benzo(k)ffuoranthene UG/KG 890 5% 1100 0 4 76 
Bos(2-Chloroethoxy)methane UG/KG O 0% - . 0 0 76 
Bis(2-Chloroethyl)ether - UG/KG O - ~ - - ---- 0 0 76 

N 

~o [u 

~QIU 360 U 
370 u 
880 u 
900 U 
376D 
360 U 
360 D 
370 u 
360 u 
goou 
900 U 
360 U 
360 iJ 
370 iJ 
370 U 

. 370 ·u 
:i?i5u 
370 U 
370 u 
360 u 
3-60 U 

Bis12-Chloroisoprooyl)ether UG/KG O 0% O o 37 
Bis(2-Ethylhexyl)phthalate _ UG/KG - __ 3 000 -== _ 1}°1, • --= S~o_: --0 ~ 76 18 UR 
Butylbenzylohthalate UG/KG ~ _ ___ ___!'!!. __ 1-- ~£.0~ o ___ 1_ 76 3~ U_R 
Carbazole UG/KG 160 1% . ___ . __ _ 0 ______ 1_ _ 7(5_ 370 U 
Chrvsene UG/KG 1000 11 % ____ 4.QQ_ _____ 2_ __ ~ 7El__ 3?9 y 

1

Di-n-butylphthalate UG/KG 63 24% 8100 0 18 76 370 UR 
Di-n-octylphthalate UG/KG 37 21% - - - 5 0000 - -- 0 -- ---· 16 - -- 76 - - 370 iJ-
1Dibenz(a,h)anthracene UG/KG 48 1% ,____1_! _ _ 1 ___ · T 7_6 3?0: ff _ 
Dibenzofuran UG/KG 33 1% 6200 0 1 76 370 U 
iDiethylphthalate UG/KG 0 __ ,__ _ 0% __ - - 7100 - - ~ _-- ~- 7~ - :!70 LI 
Dimethylphthalate UG/KG O 0% 2000 0 0 76 360 U 
Fluoranthene UGIKG ·--2400-- ---11o/; ·- - - - 50000- . - ·o 8 76 -· 370 U 
IFluorene UGtKG 330 - --4-% ·-::=-50000 - o· .. 3 is 370 U 
Hexachlorobenzene - UGIKG O - - ~ -- 410. 0 - - 0 76 370 LI 
Hexachlorobutadiene UG/KG 0 - 0% ·- --- -·-- ·· -· o 76 360 U-

0 0% - -- - o -- -- 76 - - 350 LI 
0% _ ,_____ -·-o ·· 1s-· - 350 u 

f-- 3cc'¾-'-, - -+

1

- ,: =-n ~t: ::_--~--L-.. -•. r -~- Ir~ 
0% 200 O O 76 360U -

I ~~ I 51a°o°o°o - ·-- ~ - - - ~ - -- ;: -- - -;~~~ 
I ~~-- + ~ ---~--- --~ -- ---;:-----_ ~~ ~ ---

0 0% 

0% 

0% 
1400 8% 

0 O' 
1800 
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ESI ESI ESI '-·::_:.:_J_ill-9 ESI 0-4-1-- - ---t-;=-;;-SB4-9 SB4-~ -
SOJ.!:._ __ t SOIL - SOIL i1-=- ·1-r=--- 1- 2 -

4 
J 

12/511993 
5134:g":·i - •· 
s,;: · -

121511993. 
- •sa4.9.z 

i"§" 

·1215iiss:i - ·-· 1111011 993 
584-9:-3- , s:;..-. -

TP4:f° __ ,_ 
-•s:;.. - -

--· J 
11/10/1993 
.TP4-2 -
SA -

N 

390 U 
950 U 
390 D 
:190 D 
950 u 
950 iJ 
390 LI 
390 u-
390 iT 
39ou 
Jsou 
ssou 
950 Ll
-72 Y-

4S T 
340 J 

. ·1100 

--

N 

-·· --t 

400 U 
980 U 
4oou 
400 u 
980 iJ 
980 U 
400 D 
400 LI 
400 u -

---·,100 U . 
- 4ooiJ 

980 U 
980 u 
400 U -
400 U 
400 U 
400 U 

N 

350 U 
860 U 
350 iJ 
:isou 
~tl_Q.l!_ 
860 U 
350 U 
350 U 

-- 350 rr· 
Tsou 
J'sou 
860 U 
860 U .. 
350 U -
350 U 

N 

370 U 
910 U 

-370 U 
370 u 
910 u 
910 U 

J?ou 
mu· 

l ==!llt 
370 U 

- 370 u· 
370U 

-·· - T?ou 

N 

370 U 
890 U 
3fo u 
370 u 
890 u 
ago D 
mu 
. 37ou 

370 iJ 
- 370' U 
370U 

- 890 u 
~ - - 89ou· 

--- 37i5u 

-·-•- - - 370 1i 
370 U 

__ 370 U 
370 U 

- 730 - -
4 00 :Q_ __ ,_ 
400 U 
400 U 
400 D 

350 ff 
3 5o u 
350"(,-
350 D- -

-350 u 
350iJ 

- •- --370 U - _170 U 
. 370 u 

. f-__ :irou 
_-1. __ -2ZQU 

..EQU 

270 J 
890 
390 u 
390 U 

400U -
400 u -

3 5o u 
350 U 

- 37ou 

X 310Q 
370 U --'=-~ 370 Q_ 

42 JR - "23 UR . -- 19 JR - - --370LI 370 u -· 
390 UR 400 UR 350 UR . - - 370 LI "370 u 

1 60J- 4iiou . -- 350U- - 370U 376D ,,,..,~iooo -- - ·400 u -- ---3so u - - 310 u · -- - 370 u -
34 JR 400 U 350 UR 33 J 370 U 
•u =u BU . 370U 370U 
-390U- - 400U ____ -·- 350 U - - - 370U___ 370U 
- :j:i J- - 400U 350 u - ~ o u -· - 37i5u-
390 U 400 U . 350 U - 370 U 370 U 
390 u 400 iJ 356 u - J?ou . --310 iJ 

2400 - 400 u iso u- - - 19 T - -· 310 u , io :i -- - 400 LI --- -- -· 370 u •.. - ·370 li 
390 U - - 400 U - . . -- -· 370 U - - 370 U 

- 390 u- -ioo u - - -·- - 37a LI·- - - 310 u 

•u =u 370U 370U 
- 390LI- -- 4 00U --·- i-----+---__,-- 3 70LI -·-- ·-- 37i5u 
- 26o":i- - - 400 rr -·- 310 u --3io u--
- :190 o-- - -,ioo u 310 u - - -- T7o u --

390 li - - - - 400 LI - - ·-·- 350 - 3 io u - . --3fo u 
- 390 u · -- - 400 u --- 350 -·~ o u -- ·- -·-31-0 u 
-·3 sou-· ·· 4oo ·u 350U - - 370U - - 3 70U 
3 90 u --· 400 u - ··--- 3 50 u 310 u -- - 370 iJ 

- 950 U -- - 980 U ··--- - 860 U --- 910 U - 890 U --
1400 400 U 350 U 370 U -·- -- 370 U - -
390 U 400 U 350 U 370 U ----- 370 U 

--,-800 ··- · - - - 4oou-···- 350u 31ou ·--·--31orr-·--

5/9/2000 



---->-- --+-----+- --- - •----
--1--- --+--

- ' FREQUENCY 
- 6F -

~N1f j" M!'-XIMUf>!- ~ECTION TAGM 

Nitroaromatics 
1,3-Dinitrobenzene UG/KG - - 0 - - -· Oo/, 
2,4,s."rrinitrotolUene UGIKG - Q 0% 
2,4-0irlitrotoluene - Q 0% 
2,6-Dinitrotoluene Q -· 0% 1000 
2-Nitrotolu~ -+= =--+- Q 0% 
2-amino~~Otoluene° 0 - - 0% 
3-Nitrotoluene UG/KG O - 0% -
4-Nitrotoluen8 - -- o · 
4-amino-2,6-Dinitrotoluene i=c-:~-=--+ - 0 - --HMX _______ - UG/KG - O- - 1-

Nitrob8nzene -- - · UG/KG - 0 - 0% 200 
.~~ _ ____ UG/KG _ O_ 0% 
Tetryl 67 1% 
PestiCides/P-CBs - - -

~t~~ =-: - - -= ~ -- -~~ ~ r -~~~ 
4,4'-DDT 2.9 1% 2100 
Aldrin • - - 1!2 - -,.;;- - 41 
Al~,:_BH_C - • Jl. ~ - - ·110 
,~~hlordane _ __ UGIK§_ _ JQ_ ~ 
Aroclor-1016 UG/KG O 0% 
Aroclor:1221- - UG/KG C J.. 0% 
Aroclor-1232 UG/KG O 0% 
Arocior-1242- - UG/KG - - 0 - 0% 
Aroc1or:1248 - UG/KG · --27 '1% 
Arocior-1254- -- UG/KG 1600 5% 
Aroclor-1260 UG/KG O 0% 
Beta-BHC- - -· UG/KG 1.4 -,.;;-

t _ 1_20~ 
__ !_0000 

= ~~ -Delta-BHC UG/KG 5.9 1% 
Dieldrin - - - uGti<c;" --0- 0% 
'Endosulfan I UG/KG - 1 1 - --,% 
Endosulfan II UG/KG O 0% 
Endosulfaii sulfate - - UG/KG - 0 ·- - 0% 
Endrin UG/KG- -- 34 1% 
Endrin aldehyde - UG/KG -- 3T ·• 1°1, 
Endrin ketone - UG/KG - 0 - - 0% 

--- 44-

--- - 9.QQ_ 
900 
1000 
100 

G~ma: B-_HC-/Lindane -- YG/KG - 0 - , , - M ,L 
Gamma-Chlordane UG/KG 0% 540 
Heptachlor -- - - UG/KG 0% - ---;oo 
Heptachl£!-e_££xide _ UG/KG ~ _-::_ ---2-0 
Methoxychlor UG/KG O 0% 
Toxaphene UG/KG O 0% 
Herbicides 
2~ --

2,4,5-TP/Silvex--2-:;f.o ____ -

2~-DB ___ _ 

Dalapon -

--0 - 0% 

0 0% 
0% 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 

1900 

-1--J OO 500--

·-+----

f--

1---- - -
NUMBER 

- ABOVE 
·rAGM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
6 -
b 
0 
0 
0 
0 
0 
0 
0 
ii 
0 
0 

-o -- a -
0 
0 
0 
0 
0 - -
0 -
0 
ii -
0 
0- -

0 

Seneca ..Jepot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

--+---
----1cl~"':"'~-~8- r ~:~.§,-----~:~:g - ~:~.9-r _SOIL _ 

4 
.•. SOIL . O . _-- _SOIL 

2 

_ --=-__ SOIL _

4 

_-_- -~-

NUMBER 
~ F 
_[J§_TECTS 

-
0 
0 
0 
0 
0 
0 
b 
0 
0 
0 
0 
0 -
1 

0 
3 
1 
1 
0 
1 
0 
0 

- 0-

0 
1 
4 
0 -
1 ---
1 
0 
1 --
0 
0 
1 
1 
0 -
0 -- -
0 ---
0 - - () -

- ·a - -
0 

~~MB~~-=,~~5/199~ --_ - 1~/~ 1~t-: - _· ~-215i i991 - __:_ 121~, ,:r_ !.!.0,o'[!_9Jl 
OF $84-8-3 S84-9-1 S64-9-2 S84-9-3 TP4-1 

A NALYSES s,,;- SA SA- - -- . SA -- - · SA-

3 
11 /10/1993 
TP4-2-
SA-

N N 

76 130 U 
76 i3ou 
76 130 u 
76 130 U 
37 
76 - 130 u 
37 
37 
76 130 U 
76 130 u 
37 
76 130 U 
76 - 1_30 l!. 

76 3.6 U 
76 3 .6 u 
76 3.6 U 
76 1.9 [j 
76 f9 u 
76 1 .9 u 
76 -36 U 
76 74 u 
75 " 36 U 
76 3 6 u 
76 36 u 
76 36 u 
76 36 u· 
76 1 9 u 
76 - , .9 u 
76 -3.6 [j 
76 1.9 u -
76 J.°6 u 
76 3.6 u 
76 3.6 Li 
76 3.6 u 
76 is u 
76 1.9 u 

7 6 - - - -·,-:s u -
76 

- -1.9 u 76 - - 1.9 u """Ts - - 1 9 u -

76 190 [j -

13_0 \U 
130 U 
iio D 
130 u 

!_3Q.(!! 

1301lJ_ 
130 U 

~ u 
!~QJU 

_3.I U 
3.9 U 
3.9 U 
- 21.J 

2 U 
2 u 

39 U 
79 U 

N 

39U ,_ 
39 [J 
39iJ 
"39 u 

- -·-

N 

- - -
130 U 130 U 
130 D 130 U . -
130 U 130 u 
130 [j 130 D 

130 u 
---

130 U 

130 U -

g~~ 130 U - - 130 U 

130 U -
130 U 

67 J° __ 130 u 
-··-·--

N 

l-

130 ~ 130 U 
130 u 
130 U 

1- --- "-·-,:fo lu 
- + 

~QIU 
130 U 

__ 13_() ! 1,J 

-~01.\!.. 

N 

130\U 130 U 
130 u 
130 u 

130 IU 

1301U 
130 U 

__ 1~LU

]._3.Q I~ 

4 u 3.5 u 3.7 u l 3 .7 u 4 U - - - - 3.5 U 3.7 U - 3.7 U 
4U -· 3.5U 3.?U - - 3 .7U 

2.1 U - - 1 !l_ U _ }}J i[ - : - !c~ U 
2.1 U 1.8 U 1.9 U 1.9 U 
2.1 U - - 1.9 U i:S U 
"40 u - - 37 u - "37 u 
82 u - 76 U 75 u 
40 u -- 37 u- - ' 37 u 
40 u - - - 37 u - - 3.7 u 

40 U 37 U 37 U 
40 u - -37 u 37 u 
40 u 37U - - 37 u 
i'i IT - 1.9 u -- - -----:;:g u 

- 2~1 U-- - 1.9 U- --, s U 
4U - 3.7u --- ~ u 

2.1 u - - -- - , .s u - - ---:;:g u 
4 IT ·- - - 3.i u -- -· 3.7 u 
4 U -- 3.7 IJ 3.7 U 
4 U 3.7 U 3.7 U 
4 U - '5:7 u- 3.7 U 
4 D 3.7 u-· - - 3 .7 u 

2.1u ··- 1:9u --- , .90 
2., u - -- - - , .ilu -- ---,.su 
2.1 U - - 1.9 U ---, .9 U 
i .1 U--- - -- 1.9 U -- --,.-9 U 

-2, u·- - --19 u -- -:;g o 
- - ~10 :ir - - - 1 90 u· =- - ~--:=-"J.$2 _u_ 

, __ J--~ l t ~ll -- ]t== ]i -1- -r-5.sri· -- - s:s u 

- - i-- ~-+--- +------ =--- 5§ Q_ 
----· ,: ~ . 
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- - ·-1-- - - --t----· - ---1-
--,f----+-- - -· - ,-- - ----+---

--1--------+-------

_r :!!Hff.:.:: 

Dicamba UG/KG 
DichloCo-prop-- - _ _ _ _ UG/KG __ 
Dinoseb UG/KG 
MCPA UG/KG 
MCPP - - UG/KG -
Metals _ · 

- ,I FREQUE!'lf'!'. 
OF 

- MAXIMUM - I D~TECTIO N •-

23 3% o --~ 
-a - - 0% 
o -- - 0% 
0 -- - ~; 

TAG_M 

Aluminum MG/KG 21000 100% 19520 " 
~Antimony - -- ·-· MG/KG 57.8 · 28% -- --6--;- - •· 
jArsenic-- _ - _ - - MG/KG 21 .5 - 100%. --·e_g7 
Barium MG/KG 133 100% 300 

1
Berylliuni _________ MG/KG __ 1_ -- ~ --_-1-:-i:f• 

Cadmium MG/KG 1.5 4% 2.46" 
Calcium -- ---- -°MGJKG -- 102000 - 100%- 125300" 

Chromium MG/KG 3820 80% 30 " 
Cobalt MG/KG . 29.1 100% 30 

1

Copper____ - -- . ___ MG/KG _,__ ~ - - -100%_. - - 33" _. 
Cyanide MG/KG O 0% 0.35 

,~ ---. - - ___ MG/KG 40900 100% _ - 37410• 
Lead MG/KG 251 100% 24.4 • 
Magnesium MG/KG - 32000 100% 21700 • 
Manganese MG/KG 2100 _ 78% 1100 • 
Mercury - - - MG/KG 0.12 45% ·--'o:, 
Nickel - --- - - MG/KG 62.3 100% - 50-;-
___ ------- - I~ --- -·----
Potassium MG/KG 2490 100% 2623 • 

1
Selenium_ _ _ __ _ _ MG/KG ____ 0.86 ___ 33% ____ 2 
Silver MG/KG 1.2 8% 0.8 " 
Sodium - - - -- --- -- MG/KG 134 - -·-61o/, - - -18-8-; 
ThaITTum-- . - ---•· MG/KG O - - 0% . ·-o.855-; 

Vanadium __ MG/KG 31 --100°/,-- 150 
Zinc MG/KG 1010-- .. 100% --~ 
Nitrate/Nitri--ie- MG/KG - - U- 100% 

• Soil criteria for these inorganics are site background values. 

h:\eng\seneca\s4ri\tables\valdata\Subsoil.xls 

-NUM-BER 
ABOV E . 
-TAG~ 

0 
ii 
0 
0 
0 

3 
10 
4 
0 
0 
0 
0-
17 
0 
14 
0 
6 
fs° 
3 
5 
1 
6 
0 
0 
4 
0 
0 
0 
1-2 --

NUMBER
·--OF 

QfITEf_TS 

1 
0 
ci 
0 
0 

76 
21 
76 

7 6 
7 5 
- 3 
-76 

61 
76 

- 76 
-ci-
76 
76 
76 
59 
34 
76 
Ys 
25 
.6 

46 
0 

76 
76 

- - 37-
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1 

ESI 
584-8 

ESI ES! 

- 'so1L 
-- 4 

ES! 

~ 84-9 
- SQ~ 

--=-=-=iSB4-9 =•· 
SOIL 

2 
-4 

_:-=~~ ES! J~ ES! ~ -- SEAD-4 -~r -
--~ i.:.._: TP4-2 - - ':i - - 3 

--- .. -6 
NUMBER -12/5/1993 -or ss,i:a-:-3 

ANALYSES .~t - -

39 
' 3 9 
39 

39 
39 

76 
76 

76 
- 76 

76 
76 

76 
76 
76 
76 
76 
76 

- 76 

is 
76 
76 
76 
76 
76 
76 
76 
76 

- 76 
76 
37 

I 
N 

5.6 U 
56 U 
2B u 

5600 u 
5600 Li 

- 9180 
'B IUJ 
T9 

63-:S 
0.-:fi J 
0.24 u 

77000 
14:1 R 
T s -
21.1 J 
0.52 u 

18500 -·~ · --17700 
- - 420 

0-:§'1\ t.i 
23.1 

1380 
ci.22 J 
·o.48 u 
134 J 
0-:-14 G 

- 1 4-:-8 -
58.5 . 
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0 
2 

12/5/1993 
S84-!i=-1 
si>.-- -

N 

5.lu 59 ·0 
30 ·u 

?~oo u 
5900 U 

12800 
3-:'7 J 
-is -

94 1 . 
0:/5 j 
o~su 
3660 
1f6 R --9 --
13.1 J 
0.56 U 

20600 -
2U J 

3090 -- -
- 794 

0.07 J 
18.3 -

1020 
0.47 / 
o.7 G 

49.1 J 
0.23 U 
22.6 -

..56.6 

4 
s· 3 3 

12i 5/1993 -
SB4-9~2 
SA - -

N 

6;1 U -61 U 

31 U 
61 00 1,1--
6100 U 

-.:µ, ~,_511 s~~L -
S84-9-J 
s;.,.-

N 

5.4 U 
-54 u 
27 u 

5400 u 
5-400 u 

;

11/10/19~ 
4-1 - ---1-

N 

5.7 U 
s7u -

- 29 u-
-5700 Li 
- 5700 u 

-t=~ .1_3~qQ_ _ ~ 200 _ 
4.1 UJ 11 .1 U 

- :1 i/10/1993 
TP4-2 s;.,.- -

N 

5.6 U 
- 5 6 u 

28 u 
5600 U 
5500 u 

17700 
--;,2 u s.s - - - -- TIT ___ ,_ - -6.4 J 

102 ·- - 91 .9 - - 86.3 
0.83 J -o.7 uR -°a~ ·u- - - - =g1nR=_J~ 

2770 -- - ·- - 6450 -
·- -33.2 R- - - -27.1 - -

1f3 - 13.5 
- 11 J 21.3 J 

0.5 u --0.52 u 
- - - 29600 - 33 500 -

_ __,__ 6.3 J 11 .3 

5950 -- 5 920 -
·-252 . 687 

-- 0.02 .L a~\[ 
42.2 33.7 
980 1680 

0.47 J 0.11 J - -0.21 r~UJ 0.79 U 0.63 U f 4 UJ 

_ i~ ~ _ --~-- ~i- _____ i~ iir 
93.6 ·- -- -· ·- 80.5 -- ·- -· 73.4 J 

- 3130 -

27.6 
13.9 

---~~ Bilt __ 
35400 

- -1 i4 
5500 
714 
_ il04 J,!_ 

36 
- 1480 

--"'o.16 UJ 

1.4 UJ 
- 53.e F 
·o:'ia u:i 

=i=-= fi}~ 
-·----

5/9/2000 



Seneca . Jepot 
SEAD-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

-+--+-------/ •---- •-t- - ---- I 

------- -

ESI ESI f ESI SEAD-4 SEAD~ - . SEAD-4 

__ _ _ -r--j ·---- 1-- . - ---1-=-. _ --1---- 1~;~~~~b,:~ ~~(~ ;;: __ ;;+ 
FREQUENCY+ -

OF 
UNIT l ~ AXIMQ.~- ,- DETECTION TAGM __ _ 

NUMBER 
-ABOVE 

TAGM 

ESI ESI ~ -~ =-,~~~-4~ --~- ~-t~-=- -
6 5 

_'@5/1993 _ 12/51199~ 
TP4-6 TP4-7 TP4-8 

~-@,-_ - -- SA -- s,;--

Volatiles 
1,1 ,1-Trichloroethane - 0- 0%- 800 

1g2,2-Tetrachloroelhane - Jl _ - - ·o% -
1, 1,2•Trichloroethane O 0% 

600 

1,1-Dichloroethane - □- -· ·~ i --200-

1.!_.] ~~lor~ethene .:_ _I_~ __ 0% _ 400 
1,2-Dichloroethane 0 0% 100 
1,2-Dichloroethene (total) _ -===-- O 0% 
1,_?-Dichlo~ opane _ -- - . ..Q. ~ _ -0%f- _ 
Acetone 31 9% 200 
Benzene -- - - --0- 0% - - 6 0-

Bromodichloromethane UG/KG - 0- - ~ -- --
Bromofonm UG/KG O 0% 

Camon disulfide UGIKG 0 · 0% t · 2700 

-~~:~:: ori~ __ ~~;~~ _ I --: -. -~ 
Chlorodibromomethane UG/KG 0 0% 
Chloroethane __ _ UG/KG 0 -· _ 0% ___ -· 1900 
Chlorofonm UG/KG 15 8% 300 
Cis-1 ,3-Dichloropropene UG/KG O 0% 
Ethyl benzene ·- UG/KG , - 1% 
Methyl bromide _ U~ q_ __ _Q__ - ~ · 

!Methyl butyl ketone -· __ UG/KG O __ 0% . _ 
Methyl chloride UG/KG 0 0% 
Methyl ethyl ketone UG/KG . 0 0% 
Methyl iso buii[ketone - - UGIKG - 0-- _ 0% -

!Methylene chloride - . _ U_G/KG 2 _ 3% 
Styrene ·-- __ __ _ UG/KG _ 0 0% 
Tetrachloroethene UG/KG O 0% 
Toluene · 13 28% 
Total Xylene-, -- -- 8 4% 
Trafis-1,3-Dichloropropene .. UG/KG - 0 --~ 
Trichloroethene UG/KG 0 0% 
Vinyl chloride UG/KG O 0% 
Semivolatile Organics 
i":2.4-Trichlorobenzene- UG/KG --0 -- - Oo/;--· 
1,2-Dichlorobenzene UG/KG 0% 
1,3-Dietilo robenzene -- UGiK G - "ti%" 
i ,4-0ichlorobenzene - UG/KG · ~ 
2,2'-oxybis(1-Chloropropane) UG/KG 0% 

5500 

300 
1000 
100-

146o° 
1 56o" 

1200· 

- - IQO I 
200 

3400° 
- 7900 

1600 -
,_ 8500 -

2,4,5-Tri~henol ___ UG/KG 0 0% _ --100-

,2,4,6-.!_richlorophe~ - _ UG/KG O 0% ---· 
2,4-Dichlorophenol _ 1,!GiKG O _ _'.IQ.Q._ 
2,4-D~ethylphen~I_ __ - _ UG/KG __ ,__-'----" _____ _ 

2,4-0initrophenol__ _ UG/KG •l---=---1--- 200 
2,4-Dinitrotoluene UG/KG 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 0 --- 6 
a 6 - -
0 i -
0- 0 
0 0 
6 -

0 
0 0 
(I . 0-
0 - - 0-
0 6 
0 0 -0 6 
0 0 
0 1 
0 0 
0 0 
6- 0 
0 0 
0 0 
6 2 
0 0 
0 - 0 

- 0 - 21 -0 -3 

0 
-- - (I -

0 0 

~ Q. 

0 0 
0 0 --
0 0 

I-

76 
76 
76 
76 
76 
76-
76 
76 
76 
76-
76 
76 
76 
76 
76 
75" 
is 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
75 " 
76 

76 
76 
76 

N 

I 

I -

I 

I 

!!.~ -11 U 
11 u 

ii u 
1.!.IL! 
11 U 
11 U 
11 u 
11 0 
TT u · 
11 o- -
11 u 
Ti u 
11 u· 
1 1 u 

- 11 u 
fi u 

1 5 -
11 u 
11 U 
11 U 
11 0 
11 U 
11 U 
11 U 
11 U 
11 U 

11 u 
11 U 
ii u 
1 1 u 
-11 U 
'i 1 tJ 

380 10 

__ J:~ -
0 0 76 380 U 
o· o 39 - - 380 0 - · 
o o - - 76 --- roou - () - o _ 76 ___ 380 0 

- o o - 'ie - 380 o-· 
- 0---- 0 76 . - 380 u 
·-o - -- 0 76 - - 930 u·-
- 0 -- - - 0- - - 76 - 0 3 80 u --

N 

I 

I 

2.~ eiiii UG=:/K= G:......i.---=---1---= 
2-Chlorona~ lene -- UG/KG_ -·'-- -'---'---'-'-'-
2-Chlorophenol __ -· _ .. u~G~/K~ G~ +------+---
2-Methylnaphthalene UG/KG 4% 

1000 ,-- -a- - - ·o · - -- 76 - - 380 o ·· --•-

-3!~~o -_:: ~- · =-~~-~ -- ~~ ·~. -~:~~ -~-
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N 

12 ·u 

1~ 1[ 

~ :1 

- I 

- I 

~ I· 

12 U 
12 u - --

I 
11 U 
11 u 
11 U 

- Jj u 
11 U 
ii u 
11 U 
11 u 
ff u 
11 U 
11 u 
11 U 
11 u 
ii u 
11 U 
11 U 
11 u 
11 U 
11 u 
11 U 
11 u 
11u 
11 u-
11 U 
11 U 
11 U 
11 u 

IN 

" 

-

•-

11 u--
11 u 
ffu 
11 u 
11 u 
11u 
11 U-
11 0 
1iu 
11 U 
TTu 

11D 

-- I 

I 

N 

IT u ~-= 1-
11 U 

]_1 _Q".::_ - - I 
11 U 
1iu 
11u · 
11 U 
11 U 
1 1 D 
11 U 
11 u -

I 

11 u 
11u 

11 U 
11 U 

- 11 u 
- - 11U 

11 u 11 u 
11u· 11 o 
1 1 D 11D 
11 u- - ---

N 

-12 U 

12 u 
12 u 
12 u 
12 u 
12 D 
12 U 
12 u 
12 u 
12 U 
12 u 
12 u 
12 u 
12 U 
12 [J 

- 12 u 
12 u 
12u 
12 u 
12 U 
12 u 
12 u 
12 U 
12 u 
12 u 
1 2 u 

- 12u 
"i 2 U - ., 11 U - - ~ -- 1 1 D - - - 120 
12 U - TTu - - - ,, u . - - - -· 12 U 
1 2 u 11 iT · 11 D -
1~,.1,1 __ -_ 
12 U 
12u 

11 IU 

111u_ 
11 U 

1 1 u - ---
·-11 u 11 u ., -

11 u 11 IU 

380 U - 370 U 380 UJ 
- 380 u 370 o-- 380 ·ur -

- 380 U - -· 370 U -·- 380 UJ 
. 380 U 370 U - 380 UJ 

380 U 370 U 380 UJ 

- ·-930 u 1--~--. -. 
380 u 

-- 38ou · 
- - Jeou --

__ .._.._ 930 U 

- :iaou-

12 U 
12 li 

·12 u 
12 u 

- 380 U 370 U - - -
"""Ta"o u -- 370 u · -

-- - 350ij" 370 u 1------- -
- -- . 380 U 370 U -
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1---------t- --+- --- t- - --
------·-·---+-·-- - _, 

,- ~--- -- ----t----1--- -- , ___ _ 

--·--►----

--
. _YNIT 

{REQUENCY ---OF-. 
~A)SIMUM_ I -DETECTION 

,2-Methylphenol _ _ _ __ UG/KG . 0 _ __ 0% 
2-Nitroaniline UG/KG O 0% 
~Niirophenoi •. -~ . • _ !:!_GiKG -= 0 . - _Q!?.. 
3,3'-Dichlorobenzidine UG/KG 0 0% 

T~~ 

100 
430 
:i:io 

3-Nitroaniline UG/KG 0 0% 500 
4,6-Dinitro-2-methylphenol -~!«L-. _ 0 .. __ - 0% ___ __ 
4-Bromophenyl ohenyl ether UG/KG 0 0% 
4-Chloro-3-methylphenol UG/KG O - - - - 0% - - - 240 
4-Chloroaniline - UG/KG - o ··-··-· ·- CJ% . - 220 
4-Chlorophenyl phenyl ether UG/KG _

1 
0 __ . _ . _ 0% _ 

4-Melhylphenol ···--• ..YG~ . __ 0 __ 0% ____ 900 
4-Nitroaniline UG/KG 0 0% 
4-Nitrophenol ____ UG/KG 0 _ 0% _ 100 
Acenaphlhene UG/KG 88 3% 50000 
Acenaphthylene UG/KG 170 4% 41000 
'iinlhracene . - -· UG/KG 340 -· - 4% _____ 50000 
Benzo(a)anlhracene __ 1iGlm ~ 1100 ___ 7% ____ ---224° -
Benzo(a)pyrene UGIKG 880 8% 61 
Benzo(b)fluoranlhene -· ~ -- 730 .• _·-w.- _--·-1100 -· 
Benzo(ghi)perylene UGIKG · 270 3% 50000 
Benzo(k)fluoranthene UGIKG 890 · 5% 1100 
Bis(2-Chloroelhoxy)methane UG/KG - - 0--= --w. _ -
Bis(2·Chloroethyl)ether UG/KG 0 '-· 0%. __ , 
Bis(2-Chloroisopropyl)elher UG/KG __ o __ ~ ___Q!, _ I 
Bis(2·Ethylhexyl)phthalate UG/KG 2000 11% 50000 
Butylbenzylphthalate UGIKG 120 - 1% 50000 
Carbazole UG/KG 160 1 % 
Chrysene - --- - UG/KG 1000 11% ---4 00-

IDi-n-butylphlhalate ~==-· UG/KG 63 24% --_ 8ioo = 
Di-n-octylphthalate UG/KG 37 21% 50000 

NUMBER 
ABOVE. 
TAGM 

0 
0 

0 
0 
0 
0 
0 
0 
ci 
0 
ci 

·o 
a o-
f 

0 
0 
ci 
6 

0 
0 
2 
0- -

0 

NUMBER 
- 6F 

DETECT§ 

0 
0 
0 
0 
0 
0 
0 
ci 
ci 
0-

0 
0 
0 
2 
3 
3 
5 
6 
7 
2 
4 
0-

6 
ii 
8 
1 
1 
8 
18 
16 

Dibenz(a,h)anlhracene UG/KG 48 _ _ 1_% _ _ --14-_ · \--- 1 __ _ 
Dibenzofuran UG/KG 33 1 % 6200 0 

1 
1-

Diethyl phthalate UGIKG 0 •. CJ% - 7100. -· 
Dimelhylphlhalate UG/KG 0 0% . 2000 
Fluoranlhene UG/KG 2400 11% 50000 
Fluorene UGIKG 330 . . 4 % 50000 
'Hexachior0b_e_rlzene-- UG/KG O - --- 0% -- - 410 
HexachlorobUt"adien"e -- UG/KG o ---- Qo/;--- -
Hexachlorocyciopentadiene UGIKG 0 -- 0% •· - - --
Hexachloroelhane · UGIKG O 0% ··• ----
lndeno(1,2,3-cd)pyrene UG/KG 260 3% - ·-3200 -
lsophorone UG/KG 0 0% 4400 
N-Nitrosodiphenylamine UG/KG O --~ 0% -· 
N-Nitrosodipropylamine UG/KG O 0% 

o-· 
0 
0 
0 
0 -

·o . 
0 
0--
0 -
o-·· -
a ·-

0 
0 
8 
3 
0 
0 

a 
- o -· 

-· :z:-
0 

-· - 0 

0 0 
- 0 -·--2 

-
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1 

NUMBER 
- OF-

ES! 
- •SEAD-4 

TP4::i° -

A.NALYSES 

4 
12/5/1993 
,-p4: 3-
~!, . 

76 
76 
76 
76 
76 
76 
76 
76 
76 

-76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

7 6 
76 

37 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

• 76 

76 
76 

-- 76 
-·.,s 

76 
-76 

N 

380 U 
930 U 
380 U 
380 u 
930 u 
930 u 
380 u 
38ou 
380 [j 
380 U 
380 u 

-930 u 
930 0 
380 u 
380 U 

-:iao u 
380 u 
380 U 

3 80 u 
380 u 
380 U 

- 380 0 
380 u 
3·00 i.J 

. 380 U 

380 u 
380 u 

- 38o ·u 
- 380 u--
380 U 
380 i.J 

- 380 u-
- .3 80 ,U 

380 IJ 
- 380 u 
· :ieo u 

- 380 U 
-3fou 

- •-- 380 u 
-·-380 u 

·:380 u 
- 3 80 u-
- 380 LI -

- 30o u Naphthalene UG/KG 130 . -·- 3% __ -·· 13000 
Nitrobenzene UG/KG 0 0% 200 o - 6 - •-··· 75 -· - 3 80 tf -
Pentachlorophenol _ UG/KG 0 0% - -- 100_2 -_ _::-•-
Phenanthrene UG/KG 1400 8% 50000 

0 - • 0 
- - 0-- ---6 

Phenol --- UGIKG 0--- 0% _,.- ~ O-
p~ ·--- UGIKG 1800 9% ··50000 - · 

--o · - o · 
o·- 7 
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·- ro ·- . 930 U 
--76 

- 76 
- 76 

- - 5eou 
380 u 

- 380 LI .. 
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ES! 
·•sEAD·4· 

TP4·4-

___ _, ES! ____ ,_ 
SEAD·4 
TP4·5 -
-- 4 

ES! 

-::.1.§§"D~ 
TP4-6 
-- 6 

ES! ., EAD-4 
- TP4-7-

ES! 
SEAD-4 - ,

TP4·8 ---3,-- - 4 --=-- 51=-
4 

12/5/1993 
TP4-4 

- ;r· 
12/5/1993 
TP4-5 -

- •~-

. 6 

12/5/1 993 
fp4:5 -
SA 

s 
·1215/1993 
TP~7 -
SA 

3 
12/5/1 993 
TP4-:8-
SA -SA 

N 

380 U 
930 U 
380 U 
380 u 
930 U 
930 LI 
380 u 
3aou 
380 u --

N 

~o l[ ::_--__ , -
380 U 

38Cl_\l! 
380 U 

380 U 
930 U 
380 u 
380 u 
930 u 
9 30 u 
- :iaou 
360 u 
3801.J 
380 U 
385u 
930 U 
930 U 
380 U 
380 U 

· 390 u · 

380 U 
360 u 

N 

-1-

300 u· --·-
380 u 

380 .U 

380 U 
300 ·u 

370 U 

·- . 

370 U 

N N 

380 IUJ 390 IU 
920 UJ 940 U 
380 w 390 u 

3 80 UJ . 390 U 
920 UJ 940 U 

920 UJ 940 U 
-380 UJ 390 U 
380 W - 390 U 
380 W - -· 390 U 

···380 uj 390 u - · 
- 380 UJ • 390 U 

920UJ - - 940 U 
- 920 w· ·940 u 

f- ·- 380 UJ __ • _ 390 U 
380 UJ 390 U 

3 60UJ 390 u 
- 380 uT - 390 D 
-· 39o w - ~ oD 

- 38oill - -~ u 
380 UJ - . 390 U 
360UJ - 390 u 
380 UJ • - ~ U 

380 UJ . ~- 390 U ··-

380 u - . 3so u 370 u . -· - 3i!o ·uT --· 
380 u ·-·· -:iao D - 3 70 u - - 380W 
380 u 380 u ·-· -· 38 

·- 380U -- -- 360U --- - .. 38 390U 
-·- 360U ..•. - -380 LI- - - 380 UJ - - 390 u 

- -380 U -·. --380 U ---+~-- 380 UJ -- --390 U 
380 u 380 u ·- · · -~ ·o:, - - 390 u · -

-- 380 u --- -· 3 60 ·u - 380 uJ --~ u · -
:iiiou · 35ou - - - • ·- 350DJ··- 39ou --
:i00 u - 390 u - - 380ill - - 390 u -
38ou 38ou •· 38ouj -·- - 390LI 
386 u - - :i8o u - - - 3BOUJ ·-- 7 00 u 
360u 38ou - -- 30ouJ ---~u 

- - 380 u -- --580 u ~o uj -· ---390 u -
·-3 80 U -- -380 U --- --- 380 iJJ 390 u -

- - :i80U ___ - 380 u---. - - 380 [JT .. - - 390 u -
- 380 u - -- 380 u- -- - --7 60 w·--~ u · · 

:ieou - - 3 80 o- · --~ u:r----300 u --
-·-300 u - - :ieo u· . - 360UJ -- - 390 u . 

f---- --- -·--- - --·--- - ------··-- -

=u =u - -~-- =w =u - 380u-· • 3 80 u ~ o u:r-·- -- 390 u 
380 u -- . 360 u 380 ill--·-- 390 D 
930 LI-- 930 D 920 w·- .. - 940 TI 

- 380 U --- -· 380 u· - -->~---1 380 UJ ·- • ---390 U - . -
3so u ---- - :i80 u· - - - 370 u 380 ui -·300 u· 
380 U 380 U - - 370 U - 380 UJ ·- - -· 390 U 
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----,--=1_--=-i-==-- --
--+--- -- - 1 FREQUENCY 

--6F-
UNIT ,- ~~~U.!!1~1 DETECTION 

Nitroaromatics 
1,3-Dinitrobenzene UG/KG 0 
2,4,6-Trinitrotoluene UG/KG 0 
2.4-0initrotoluene UG/KG o 
2 ,&-Dinitrotoluene lJGIK<3 0 
'2~ioiuerie- UG/KG- - -0 
2-amino-4,6-Dinitrotolu-ene - UGI 0 
3-Nitrotoluene - UGI ·o 
'4-Nitrotoluene UGI 
4~ mino-2~5Tnitr0 toluene - ,__U_G~~--+- 0 
HMX - _____ U - 0 
Nitrobe.nzene 0 
RD_X____ - - 0 

T etryl UG/KG 67 
Pesticides/PCB5 -- ---

0% 
0% 
0% 
0% 
0% 
0% -

·-o~ 
0% 

- 0% 
0% 

- 0% 

0% 
1% 

'4.4'-DDD __ _ UG/KG Cl - -- 0% 
4,4'-DDE 
4,4'-DDT 
Aldnn" 
Alpha-BHC 
Alpha-Chlordane 
Arodor-101 6 
Aroclor-1221 
'ArociOr-"1232 
1

ArC>cior-1242 
Aroclor-1248 

UG/KG 21 4% 
-· •uGIKG IT - ~ 

,!LG_!!<q_ ~ 2 - - _ !._~ 
UGIKG O 0% 
UG/KG 10 io/, 

- •UG/KG - 0 - - -- 0% 
UG/KG - - o 0% 
UG/KG O --0% 

+UG/KG O - - 0% 
UG/KG - 27 - 1o/o 

1-

TAGM 

1000 

200 

2900 
:ffoo 

- 2100 

41 
-110 

---- -
Aroclor-1254 

1

Arocloi--1260 
Beta-BHC-
Delta:SHC-

1

Dieldn-·n--

UG/KG - 1600 - 5% 10000 

1Endosuttarll 
Endosulfan II 
EndosulfanSUlfate 
Enclrin- --- -
E-ndrin aldehyde -

' uGtKG - 0% -- 10000 
UG/KG 1.4 1%- - 200 
gGtKG 5.9 1% _ _ 300 
U~G 0 0% 44 
UG/KG -,,- ---1-'¾-, - 900 

UG/KG O 0% 900 
UG/KG -- 0 - -- --0%- -. 1000 
UG/KG - - 34 - - 1 % - 100 
UG/KG - 3_7- 1% -
UG/KG - Cl- -- - ci% -
uGiKG - o - 0% -
'UGIKG- - O - - ·-- 0% -

60 
540-

UGtKG - o ·- - -~ - 1-- 100 _ 

Endrfn k et one 
Gamm.i-BHC/Lindane 
G"amma-Chlord"anf! 
ff~ tach1_o_,: _ 
Heptachlor epoxide 

IMelh~~chlor -:-
UG/KG O 0% l-- 20 

--- •UG/KG -- O - 0% --

Toxaphene 
Herbicide5-
2 ,4,5-T--

i4-J="fPiSilvex --=- --
2,4-0 , 
2,4-::-os 
Dalapon 

UGIKG . O 0% 
I --- -----

UG/KG --0% -
UG/KG - 0% -
UG~G 0% 
UG/KG_ J _ 0 I 0% 
UG~G-i- O 0% 

h:\eng\seneca\s4ri\tables\valdata\Subsoil .xls 

1900 
700-

500 

I--· 

-- --

_ "!!JM§l'l r -NUMBE!f. 
ABOVE OF 

·-TAGM- - DETECTS 

0 o 
0 0 
() 0 
0 0 
0 0 
0 0 
0 0 
0 - 0 
0 CJ 
6 -

0 -· 
0 0 
6 0 a· 1 

0 0 
0 3 
0 1 
CJ 1 
0 6 
0 1 
0 0 
-0 0 
0 - -- 0 
0 0 
() 1 
0 4 
0 0 -
0 1 -
0 1 

·-
0 0 
0 1-

0 0 
6 0 
0 1 
0 1 
0 0 
6 0 
0-- () 
0 () 
0 () -
0 - ci 
9 ·-

CJ -

6 -· 
0 

a 0 - - -a 0 -- 0- 0 -- --- -0-- 0 

Seneec. 1 Depot 
SEAD-4 Remedial Investigation 
Subsurtace Soil Sample Results 

1 

SEAD-4 - SEAD-4 SEAD-4 
- •TP4~3- - -~ TP4-5 -
-- 4 -- 4 -- --- 4 , -

- --4 - - - 4 - - 4 

ESI ~ ESI r ESI 

~UMBER 112/5/1993 -- -=- 12/5/19~~ - - 1_~siis91r _ 
OF TP4-3 TP4-4 TP4-5 

ANAL YS_~ ~ ~ - - SA - SA -

N 

76 
76 
76 
is 
37 
76 
37 

37 
76 

--76 

37 
76 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

130,u 130 U 
130 u 
_J~ou 

130 IU 

130 U 
·130 U 

130 U 
130 u 
3 .8 u 

3.8 u 
:i:"8 u 
- 2 U 

2 U 
2 u 

38 U 
7 8 u 
38 U 
38 U 
38 U 
38 u 
38 u 
2 U 
2 U 

3.8 U 
- 2 U 

3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 

2 u 
2 u 

N 

130,U 130 U 
130 u 
130 U 

1301-\l-

- 13Cl_lli 
1~0 1~ 

130 U 
132 I,! 

3.8 U 
3.8 U 
3.8 U 
- 2 u 

2 U 
2u 

38 D 
78 U 
38 U 

3.8 U 
3.8 U 
3.8 U 
3.8 D 

N 

-130 U 
130 U 
130 u 
130 u 

130 U 

130 U 
130 u 

130 U 
_1_3CJ_ u_ 

-
3.8 U 
37i U 
3-:ii U 

2 u 
2 U 
2 U 

38 u 
78 U 
38 u 
38 U 
38 u 
38U 
38 u 
2u 
2 u 

-- ieu 
- 2 0 

3.eu 
38 u 
3.8 U 
3.8 U 
3.8 u 
- 2 u 

2U 

Jlr~-- ~--= ~ g,;J ::-
TP4-6 

-•SA - SA -

N 

-

13()_-~ 
130 U 
1:iou 
,-30U 

130 u-
f-

_ 130jU 
130~ 

130 U 
-130 _I,!_ _ 

3.7 U 
3.7 U 
3.7 U 
1.9 u 

N 

1_301!:! -130 U 
130 U 
nou 

1 30IU 

}3Cl_ll,) 
130 U 

130 u 
130 U 

3.8 U 
~ au 
Ta u 

2 U 
1.9 U 2 U 
Lll U 2 u 
-37iJ 38 u 
7'iU n u 
J1u - 38 u 
3 7 U ·-38 U 
37 U . 38 U 
37 0 :f80 
37 U 38 U 
1.9 u - 7 u 
1.9 u - 2 u 
:CT u 3.8 u 
1.9 u - 7 u 
3~ u T su -
i? u 3:iJ u 
3.7 iJ --3.8 u 
i1 IT - ~ 8 u 
3.7 u- 3.8 U 
1.iiu - 2 u 
T.§ U - - 2 u-

ESI 
• J SEAD-4 

TP4-8 _ 
3 

- '1215/1993' -
TP4-s -
SA--

N 

I-

--j 

' 

130 /U 130 U 
130 u 
13() 0 

130 IU 

]30 1U 
13()_ I,! 

!3~11,! 
130 U 

_E~U 3.9 U 
3.~ U 

--2 u 
2 IU 
2 U 

39 U 
eo u 
39 U 
39 D 
39 U 
39 U 
39 U 
2 u 

2 0 
- 3.9 u 
- - 2 D 

3.9 U 
- 3.9 U 

3.9 U 
3.9 U 
3.9 U 

2 U 
- 2 u 

- 76 2 u 
2D 
iu - -
2U --
2 u -- 2u -- 2 U --t- - 2u 

76 --- 2 u 
-76 -- 20 u 

--76 200 u 
-39 5.9 u 
- 39 - 5.9 u 
39 - 59 u -1s-- -59 0 -
39 ---140 u 
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20 v · 
200 U 

5.9 u 
5.9 u 

-- 59 u 
- -59U --
- 140 U -

--rn - --2 U ---

- 20 u 20 U - ' 

_200 ,u --2 001u 

- ij8~ -J -- H~ -- -- -;H-
58 u 55U 58U 
58 U -- 55 U 58 U 

140 U 140 U 140 U 

- 2u 
20 U 

- 200 U 

-~,I -

5/9/2000 



------- ---+-----! -- -·- ---+------··- --t---

1---------------- 1----1-- -

FREQUENCY 
- OF--

UNIT I_ MAx1MuM T oEfECTtoN I r AGM 

Dicamba UG/KG 23 3% - ---- ·--- -
Dichloroprop UGIKG 0 0% 
Din~ - - - - UG/KG - . 0 - 0% 
MCPA . - UG/KG -0 1--· 0% I-

MCPP- - -
UG/KG _ - -· o - - 0% 

MeWs -·· - -
'Aluminum ----- - - MGti«; - 21000 - ----100%- - 19s20· 
Antimony MG/KG -57.8· - ---28%·-

_ 6 ___ 

1

Arsenic MG/KG 21 .5 - --100% ___ f-- · 8~9-; -

BariUin - MG/KG 133 - - 100% - ~o -
Beryllium - MG/KG 1 -- 99% -- - 11:f• 
Cadmium --- MG/KG ··;:-s· - 4% - -2.467 
Calcium · · ·---- MG/KG - - 102000 ~· -- 100% ____ 

- ,is300· 
Chromium·------- MG/KG 3820 ~ - ~ -
'cobalt MG/KG 29.1 - 100% ·- 30 

I~ ----·-· MG/KG 2250 - 100%. --~ -

Cyanide MG/KG . 0 - - <i%"·- ---0~ 5 -
iro_n __ -·-- -- MG/KG 409 00- . - ·100•;,-- -- 37410· 
Lead ___ MG/KG - ~ -- ~ - f--2«7 -,- ---·- -----

MG/KG - 32000 ~ . -2170()· . Magnesium - MG/KG -
,-- --- - -mo-' Manganese 2100 78% 

MerCUI}'. MG/KG 0.12 45% 1-- ci:1' -
Nickel MG/KG 62.3 100% ~ so;- --
Potassium - MG/KG ~490 100% 2523• --
Selenium - -~ MG/KG 0.86 - - 33% 1--- 2 
1-------

MG/KG 1.2 
- - - 4so/;- ---o:a· -Sliver 

Sodiufll --- --- -· MG/KG 134 -- 61% - - - 188' -
---IThallium - - MG/KG 0 ---0%-- - o.s5s• 

Vanadium MG/KG 31 100% 150 

Seneca Army Depot 
SEA0-4 Remedial Investigation 
Subsurface Soil Sample Results 

1 

ESI -r- ____ ,SEAQ.-4-
-- ------ TP4-3 

I-

NUM_B~R· 1- -NU":'1~ER 
ABOVE OF 
T_AGM DETECTS 

0 1 
0 0 
0 0 
0 0 
ci 0 

3 76 
10 2·1 -4- 76 
o· 7 6 
0 75 
0 3 
() 76 
17 61 
a 76 
14 76 
0 if 
6 76 ---- 6 . - - - 76 - r- -- .. 

76 s· 59 
1 34 
8- - 76 - 5- - --- 76 

T - 2 5 
f " 6 
0 46 ··-a·- - -0 

--0 -- -- 76 

4 

NUMBE~ 112/5/!993 
OF TP4-3 

A§I5'_§ES - SA 

N 

39 5.9 U 
39 sg u 
39 30 u 
39 5900 U 
"39 5900 u 

76 10200 
76 3 .5 UJ 
76 5.1 
76 65.4 
76 :["4~1 J 
"75 0.34 U 
76 88300 
76 -- 1 5--:-i° 
76 - 9.1 
76 IT.3 
76 ·o-:-ss u 
76 )89 00 
76 - 11 J 
76 .----32000 -

76 ·----
510 R 

is O~.J 
76 22.6 
76 11 30 
76 0:15 u 
76 0.68 U 
76 1 26 J 
76 0.26 U 

"75 - fi:9 -

'Zinc MGIKG 1010 100% 115 • 
___ 1_2 __ 

-- -75 ' - 76 4tfa 
-Nitrate/Nitrite MG/KG 2.7 100% -- --37 - 37 

• Soil criteria for these inorganics are site background values. 
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ES! 
,SEA_Q_~ 
TP4-4 -- TP4-5 - -- TP4-6 - . -- TP4-7-- ·-- - TP4-8 - I-

~ EAD-4 SEAD-4 SEA0-4 SEAD-4 ~ ~ ~ ~ ~ 
4 4[_·. -- -- : - - - - :--- -- -;-- - - ----~ 

12/5/1993 
TP4-4 
SA -

N 

5.9 U 
59 U 
30 U 

5900 U 
5900 U 

12100 
-4l!JJ 

4.3 
74.9 
0_53 1j 
0.39 U 

76800 
19 4° 
103 

23 
o.s 11 u 

24100 
10.ii !J 

10700 

488 1R 
o.q_~ [ 
32.1 
1470 

1---- . o:121u 
-~,!_-2_ J 
88.3 J 
0:2 U - -
·21:;; - -

-68.4 

12~119~ T27st} 9~ - 121s119~ ~ - .. _ 1~ siti9~ 
TP4-5 TP4-6 TP4-7 TP4-8 
SA- S A-. SA __ _ 

SA 

N N 

sis u ·-ss u 
29 u 

5800 U 
5800 u 

10800 

N 

5.5 , 
ssu 
28 UJ 

5500 [ 
5500 U 

6100 -
- « UJ -s:e -4 ~1U_,J 

5.2 
60.6 --- - ]?.,!.,:I. 

0.29 J ~ 53 J -
1-:-s 

86400 -
----;-s.s -
· s:s J 
- 20 
o § u 

20006 -
- 11.2 J 

OAS U 
64300 -

. - , ·- -io:s -----r-5.9 J -·u -
0.48 U 

13900 -
SIJ 

N 

5.8 U 
sau 
29u 

5800 U 
5800 U 

10500 
3.sJ:gJ_ 

6 U 
60 u 
30 u 

6000 U 
6000 U 

12500 
3.SIUJ 

42 ~5 
MS -- -·71-:S 

_ 0.52 _,J _ - : -~ -~ J 
0.34 U £:~J U 

59500 - 2130 --
~ -- - 20A 

8.3 - - 11 _9 ' 
21T -- 14.9° 
o.s6 u . Cl.59 U 

21400 - -27300 -
13.1 J - - -- ---:;o:6 J 

_ ___ _14600 11400 10000 -- - 4170 
- 309 R 435 R- 6 58 R 349 R 

0.02 iT 
25.2 -- -

f fao 

,. - - . o.o3 T o.o3 T- -- -cfo:i J -
17.7 25.5 27.8 

--690 J 1020 -- ---·-so? -------

0.13 u j o~"i3 D o.i4 ·u o:i 2 J 7F~- -i~ - ~ojU ==i! 
6~:.! ___ ~ - --- _ _ - ='-'-- E ! , __ _ 
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Groundwater 





Appendix F 
Groundwater Criteria 

l I NYS I 

ANALYTE UNIT GA 
CRITERIA 

I I 

I 

VOLATILES I I 
1, 1, 1,2-Tetrachloroethane UG/L 5 
1 , 1, 1-Trichloroethane UG/L i 5 
1, 1,2,2-Tetrachloroethane UG/L I 5 
1, 1,2-Trichloroethane UG/L I 1 
1, 1-Dichloroethane UG/L 5 
1, 1-Dichloroethene UG/L I 5 
1, 1-Dichloropropene UG/L 5 
1,2,3-Trichlorobenzene UG/L 5 
1,2,3-Trichloropropane UG/L 0.04 
1,2,4-Trichlorobenzene ' UG/L 5 
1,2,4-Trimethylbenzene UG/L 5 
1,2-Dibromo-3-chloropropane UG/L 0.04 
1,2-Dibromoethane UG/L i 0.0006 
1,2-Dichlorobenzene UG/L ! 3 
1,2-Dichloroethane I UG/L 0.6 I 

1,2-Dichloroethene (total) I UG/L I 5 
1,2-Dichloropropane UG/L 1 
1, 3,5-Trimethylbenzene I UG/L I 5 I 

1,3-Dichlorobenzene UG/L I 3 
1,3-Dichloropropane I UG/L 5 
1,4-Dichlorobenzene I UG/L 3 
2,2-Dichloropropane UG/L ' 

I 

2-Chlorotoluene UG/L 5 
2-Nitropropane I UG/L 
Acetone UG/L 
Acrylonitrile UG/L 5 
Allyl chloride I UG/L 5 
Benzene I UG/L I 1 
Bromobenzene UG/L I 5 
Bromochloromethane I UG/L 5 
Bromodichloromethane 

I 
UG/L I ! 

Bromoform UG/L 
Butyl chloride i UG/L 5 
Carbon disulfide I UG/L ' 
Carbon tetrachloride I UG/L I 5 
Chloracetonitrile : UG/L ' ! 
Chlorobenzene 

I 

UG/L i 5 I 

Chlorodibromomethane UG/L 
Chloroethane UG/L I 5 
Chloroform UG/L 7 
Cis-1 ,2-Dichloroethene I UG/L 5 
Cis-1 , 3-Dichloropropene 

I UG/L I 0.4 
' 

Dichlorodifluoromethane UG/L ! 5 
Dichloromethyl methyl ketone UG/L I 

Ethyl benzene I UG/L 5 
Ethyl ether UG/L I 

p: \pi t\pro j ects\sen eca \s4ri\tab les\ va I data \Gwac lev I. x ls\G WI ist2 

! 
I EPA I EPA 

MCL SECONDARY 
I 

MCL i 
! I 

' I I I 

I 200 
I 

5 

7 

I 

I 
I 

70 ' 
I 

' 
0.2 

! 600 I 

I 5 I 
I 70 i 

i 5 

I 
600 I 

I 

' 
I 75 

l 
: 

i 
I 
i 

I 5 I 
I 
I 

I 

I 80 
80 l 

I 
I I 

I I 

' I 

I 

I 
100 I 

I 

I 
I 80 I I I 

I 70 ! 

! I 

I 
' 

700 

I ' 
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ANALYTE 

Appendix F 
Groundwater Criteria 

! NYS 
UNIT 

' GA 
! 
I 

i ,CRITERIA! I 
I I I ! 

Ethyl methacrylate I UG/L I I 
I ' I 

Hexachlorobutadiene UG/L I 0.5 I 
Hexachloroethane I UG/L I 5 I I 

lsopropylbenzene UG/L I 5 I 
Methacrylonitrile I UG/L 5 
Methyl 2-propenoate UG/L 
Methyl Tertbutyl Ether I UG/L 
Methyl bromide I UG/L 5 
Methyl butyl ketone I UG/L ! I 

I I 

Methyl chloride I UG/L ! 5 
Methyl ethyl ketone UG/L 
Methyl iodide I UG/L 5 

I 
: 

Methyl isobutyl ketone I UG/L I I 
Methyl methacrylate I UG/L i 

I 

Methylene bromide UG/L i 5 
Methylene chloride I UG/L i 5 I 

' 
Naphthalene ! UG/L ' 

I I 

Nitrobenzene I UG/L 0.4 I 

I I 
Ortho Xylene ! UG/L I 5 I 

Pentachloroethane i UG/L i 5 ! 
Propionitrile UG/L ' 

I 

Propylbenzene UG/L 5 i 
Styrene I UG/L 5 
Tetrachloroethene UG/L ' 5 I I 
Tetrahydrofuran I UG/L I 

i 

Toluene I UG/L i 5 I 
' I 

Total Xylenes i UG/L I 5 ! 
I 

Trans-1,2-Dichloroethene ! UG/L 5 I 
I 

Trans-1,3-Dichloropropene I UG/L I 0.4 
Trans-1,4-Dichloro-2-butene i UG/L I 
Trichloroethene I UG/L I 5 I 

Trichlorofluoromethane i UG/L I 5 i I 

Vinyl chloride I UG/L 2 ' ' 
n-Butylbenzene UG/L 5 I 

I I 

p-Chlorotoluene ! 
I 

UG/L I 5 I 
p-lsopropyltoluene I UG/L 5 
sec-Butyl benzene I UG/L 5 I 

I I ! 

tert-Butylbenzene UG/L 5 i 
SEMIVOLATILES 

I 

I 
1,2,4-Trichlorobenzene UG/L I 5 
1,2-Dichlorobenzene UG/L I 3 
1,3-Dichlorobenzene UG/L I 3 
1,4-Dichlorobenzene ! UG/L 3 I I 

2,2'-oxybis( 1-Chloropropane) i UG/L ' 
I 
I 

2, 4, 5-Trich lorophenol UG/L I 1 I 

2,4,6-Trichlorophenol ! UG/L 1 ! I I 

2,4-Dichlorophenol ' UG/L I 1 I 
I 

p: \p it\pro j ects\seneca \s4 ri\tab les\ val data \Gwaclev I .x 1s\G WI ist2 

i 
EPA I EPA 
MCL i SECONDARY 

i MCL 
I 

! 
I 

I 

I 

I 
I 

I 
I 

I 
I 

i 
I 

I 

5 i 

i 
I 
! 
' 
I 

I 

100 
5 ! 

I 
i 

1,000 I 
10,000 I 

100 I 
! 

' 

5 I 

I 

I 
2 ! 

I 

I 

I 

! 

I 
I 
I 

i 
I 

70 
I 
I 
i 

600 ! 
600 I 
75 I 

I 

I 

I 
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ANALYTE 

Appendix F 
Groundwater Criteria 

NYS 
UNIT GA I 

CRITERIA! 

2,4-Dimethylphenol UG/L 1 
2,4-Dinitrophenol UG/L ' 1 I I 

2,4-Dinitrotoluene 
I 

UG/L I 5 I I 

2,6-Dinitrotoluene i UG/L I 5 I 
2-Chloronaphthalene UG/L i ' 
2-Chlorophenol I UG/L I 1 l 

I 

2-Methylnaphthalene UG/L I 
I 

2-Methylphenol 
. 

UG/L 1 
2-Nitroaniline I UG/L 5 I 
2-Nitrophenol ' UG/L 1 
3,3'-Dichlorobenzidine i UG/L 5 
3-Nitroaniline I UG/L 5 I 
4,6-Dinitro-2-methylphenol I UG/L I 1 i 
4-Bromophenyl phenyl ether ' UG/L I 

4-Chloro-3-methylphenol i UG/L I 1 I 

4-Chloroaniline I UG/L I 5 I 

4-Chlorophenyl phenyl ether : UG/L 
4-Methylphenol UG/L 1 I 

' ' I 

4-Nitroaniline I UG/L i 5 I i 

4-Nitrophenol UG/L I 

' 
1 I 

Acenaphthene UG/L I 
Acenaphthylene I UG/L I 

Anthracene UG/L I I 

Benzo( a)anthracene UG/L I 

Benzo( a)pyrene I UG/L i 0 
' 

Benzo(b )fluoranthene I UG/L I I 
Benzo(ghi)perylene UG/L 

I 

I I 
Benzo(k)fluoranthene I UG/L I i I 

Bis(2-Chloroethoxy)methane I UG/L I 5 : 
Bis(2-Chloroethyl)ether I UG/L i 1 i I 

Bis(2-Chloroisopropyl)ether I UG/L I 5 ' 
Bis(2-Ethylhexyl)phthalate I UG/L i 5 i 

I I 

Butylbenzylphthalate UG/L I I 

Carbazole UG/L ' i 
Chrysene UG/L I 

Di-n-butylphthalate UG/L ' 50 
' 

Di-n-octylphthalate I UG/L I 
I 

Dibenz( a, h)anthracene I UG/L I I 

Dibenzofuran UG/L i 
: 

Diethyl phthalate ! UG/L i 
Dimethylphthalate UG/L i 

i I 

Fluoranthene 
I 

UG/L i 

Fluorene I UG/L ! 
Hexachlorobenzene 

I 

UG/L i 0.04 I 
' 

Hexachlorobutadiene UG/L i 0.5 I 

Hexachlorocyclopentadiene UG/L I 5 
Hexachloroethane UG/L ' 5 

p :\pit\projects\seneca\s4ri\ tab !es\ valdata\Gwaclev I .x ls\G WI ist2 

EPA EPA 
MCL SECONDARY 

MCL 
I 
I 

I 

I 

I 
' I 

I 

' 
I 
I 

l 
: 

i 
I 

I 

I 
I 

0.2 
I 

I 

I 

[ 

I 
I 

I 
j 

1 

50 

I 
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ANALYTE 

Appendix F 
Groundwater Criteria 

I NYS 
UNIT ' GA I I i 

I 
CRITERIA! 

I i I 
lndeno(1,2,3-cd)pyrene I UG/L I 

lsophorone ! UG/L I I 

I 
N-Nitrosodiphenylamine UG/L 

I 

I I 
N-Nitrosodipropylamine UG/L I I 

I 

Naphthalene UG/L i I 
I 

Nitro benzene I UG/L ! 0.4 I I I 

Pentachlorophenol I UG/L I 1 I 
Phenanthrene UG/L I 

Phenol 
; 

UG/L 1 
' 

Pyrene I UG/L I 

EXPLOSIVES I 
I I 

1,3,5-Trinitrobenzene I UG/L I 5 i 
I 

1,3-Dinitrobenzene ! UG/L ' 5 ' 
2,4,6-Trinitrotoluene ! UG/L I 5 
2,4-Dinitrotoluene UG/L 5 I 

I 

2,6-Dinitrotoluene I UG/L I 5 I 

2-Nitrotoluene i UG/L 5 
2-amino-4,6-Dinitrotoluene 

' 
UG/L ! I 

3-Nitrotoluene UG/L 5 
4-Nitrotoluene UG/L 5 
4-amino-2,6-Dinitrotoluene I UG/L 
HMX UG/L i 

Nitro benzene ! UG/L 0.4 
RDX I UG/L 
Tetryl UG/L 

: 
; 

PESTICIDES/PCBS I I 

4,4'-DDD i UG/L I 0.3 
4,4'-DDE I UG/L ' 0.2 ! 
4,4'-DDT I UG/L 

I 
0.2 

Aldrin UG/L I 0 I I I 
Alpha-BHC ! UG/L i 0.01 I 

I 
Alpha-Chlordane i UG/L I I 
Aroclor-1016 I UG/L I 0.09 i I I 
Aroclor-1221 I UG/L I 0.09 I 
Aroclor-1232 I UG/L ! 0.09 I 
Aroclor-1242 

I 

UG/L I 0.09 I I 
I 

Aroclor-1248 i UG/L i 0.09 I ! 

Aroclor-1254 UG/L I 0.09 I 
I I I 

Aroclor-1260 I UG/L i 0.09 ' 
I 

Beta-BHC I UG/L I 0.04 I 
Delta-BHC UG/L i 0.04 I 
Dieldrin I UG/L I 0.004 ! 
Endosulfan I UG/L I 

I I 
Endosulfan II UG/L I I 
Endosulfan sulfate UG/L I I 
Endrin ! UG/L I 0 
Endrin aldehyde 

I 
UG/L I 5 I 

p:\pit\projects\seneca\s4ri\tables\valdata\Gwaclevl.xls\GWlist2 

EPA EPA 
MCL SECONDARY 

I MCL 
i 

I 

I 

i 

I 
' 
I 

i 

1 I 

I 
I 
I 

I 
I 

' 
t 

l 

I 
i 

I 

! 

I 

I 

' 
' 
I 

' 

: 

I .. 
I 

0.5 I 
0.5 : 

0.5 I 
I 

0.5 l 
0.5 I 
0.5 I 
0.5 I 

I 
I 
I 

! 
I 

I 

I 
I 

2 
I 

i 

! 
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ANALYTE 

Endrin ketone 
Gamma-BHC/Lindane 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Methoxychlor 
Toxaphene 
HERBICIDES 
2,4,5-T 
2,4,5-TP/Silvex 
2,4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichloroprop 
Dinoseb 
MCPA 
MCPP 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Nitrate/Nitrite 

Appendix F 
Groundwater Criteria 

I NYS I 

UNIT GA 
I 

I CRITERIAI 

UG/L i 5 I 
I UG/L ! 0.05 I 

I 
I UG/L I I I 

' UG/L i 0.04 I I 
I UG/L I 0.03 I 

UG/L I 0.04 I 
UG/L I 35 I 

I UG/L I 0.06 ! 
I ! I 

I 

UG/L ' 35 
' 

UG/L i 0.26 
UG/L ' 50 ' 
UG/L i 

I UG/L I 50 I 

UG/L 0.44 
I 

I UG/L I I 
I ' 

I UG/L I 1 ! 
UG/L I 0.44 I 
UG/L I I 

I 
I 

UG/L 
UG/L 3 

I I 

UG/L 25 I 

UG/L I 1000 I I I 

I UG/L I 

i i 

UG/L I 5 
UG/L I 

I I 

UG/L I 50 i 
UG/L I I 

I UG/L I 200 I I 

I UG/L 200 I 
' I UG/L 300 I 
I 

I 

UG/L 25 I 
I 

I UG/L I 

UG/L l 300 ! 
I UG/L I 0.7 ! 

UG/L 100 ! 
UG/L I 

I UG/L I 10 I I 

UG/L I 50 I I 

UG/L I 20,000 I 
I UG/L I ' 

UG/L 
UG/L 
SU I 10,000 : 

p:\pit\proj ects\seneca\s4 ri\tab !es\ valdata\Gwaclev l .x ls\G WI ist2 

EPA ' EPA 
MCL SECONDARY 

MCL 

0.2 

0.4 
0.2 
1 I 

40 I 

3 I 

50 I 

70 

200 i 
I 

I 
7 ' 

I 

I 
i 

I 50 
6 I 

I 
5 

2000 I 
I 

4 
5 : 

I 
100 I 

I 

I 
1300 I 

200 

I 300 
15 I 

.. 
I 50 I 

2 
I 

50 
100 

I 

2 

5,000 
10,000 
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-- -l-- -

,_ 
FREQUENCY GW 

AN __ ALYTE - •- UNITI MAXIMUM OF I CRITERIA 
DETECTION revised 1/01 t----+----+-----

-

Seneca Army Depot Activity 
SEAD--4 Remedial Investigation 
Groundwater Sample Results 

SEAD-4 j SEAD-4 I SEAD-4 t 
--- _:_ , _--- MW4-1 l - Mw,i:°f -- -:_:- Mw4-1 __ -

-- _ _ ~ROUND _!'.VAT~ GROUN_Q_WATE~ GROl!_NDWATE ATER 

___ -:_ - __ · -1~ - 11 :::. 12_5 __ -:-_ - ~ 841-
94 11 125 84 

- _ 1/2111994 _ -- _ 41111999 _ _ 7f71 999 -- • 31301 999 
NUMBER ER SA SA 

SEAD-4 I 
G WATER 

7' 
-- 9 

RI Phase 1 Sl~p 1 

MW4-1 1 42017 [ 42031 42026 

ABOVE _ES!~_-=-=-· RI Phaso1Fle _1 _- !. 
TAGM ES 

N - ----_ - N -- --- IN IN 

~!'.LE§. _ ---t-·--f--- ->---➔· f -· ~1 · 1 1 1 ~ F 1 1 :1 ,1,1,2-Tetrachloroethane UG/L 0 0% 5 0 0 11 I 0.5 UJ 0.5 U 
1

"°[1, 1-Trichloroethane - UGIL --~ 0 - --O°lo 5 0 - 0 30 1 10 U - - - - 1 lJ 0.5 UJ 1 U -- 0.5 U 1 l!l_ 
l 2,i -Tetrachloroethane ·· UGIL 0 0% 5 0 0 I 30 1 10 _l! _...:::.__ -·, u _ 0.5UJ 1U0.5U 1fu 
_!J-Trichloroethane _ UG/L 0 0% 1 0 OJ 30J 10 U 1 U I 0.5IUJ I 1 IU I 0.5 IU I 1 IU 

0% 
1 0 

!-Dichloroe~ _ UGIL o 0%1 51 01 01 301 101':!_ _ __j__ I 0.5IUJ I 1IU I 0.5IU I 1IU 
I 0% 5 o o 30 10 u -r·--- o.5 uJ 1 u ·--+ o.51u I 1lu I 

51 01 01 11 1 I I __ o.5UJ _ o.5_u . . _ 
5 0 0 11 r 0.5 UJ 0.5 U 

------ 03/,_L_ ___Q,Qtl_ o l oL__ 11 L I L _I I o.51UJ I I o.5IU 
~ - ~ sf 0 ·o, - 2sr - - - r -- 'ilu 0.5 UJ 1 u I 0.5IU 

-- --- - 0%I 5 0 t I 0.51UJ ➔ I 0.5 IU 
• - 0.04 o. - _ =---=._ --- ~-- 1 u - o.5 uJ ~ -- I o.51u .!./_JJ_ __ _ 

0.0006 0 1 U 0.5 UJ 1 U 0.5 U ~ 
3 0 -- -- 1 U 0.5 UJ 1 U 0.5 U 1 U 

o:s l · 01 -+----,+-__ 1o_ilJ _ _ __ 1 .!!_ o.5 uJ 1 UJ o.5 u 1 u _ , 
, ____ -~t-~- -+-~=---t----+--- ____Q!!_l_ 5 0 ~ 

- H--~I ----I-- 10
lu +--~ I ~:~ I ~~ I 1

lu ~;I~ I 1
lu 

3 I 01 c-_:_ 11u I o.5 IUJ I 11u o.5 IU 

5 0 
5 0 

0 
0 

%1---
0 --
0 
0 

0% 0.1 
0% qy,1-
0% 

- ()% 3 0 

1IU 

11u 
0% 5 5 0 0 11 0.5 UJ 0.5 U 

____ 3 0 Q. 25 ----=---=- ---- --=-~=L.l! ... = 0.5 UJ ____ ____!.!!___ 0.5 U 1 U 
o o 11 o.5 uJ +-~occ.5±'u---+---+------

0%[_ 5 0 0 . _ _ ,___ __ 0.5 UJ ____ ,_ _,._ 0.5 U --f--

0%[ 0 25 UJ ----ct----,- 25 U 
_ 0 - 5U - 5 UJ 8 ·--~s u --t --·- 5,U -= 

5 0 0.5 UJ 0.5 U 
1
Aiiyi"°chloride - =- UG/L - ~ !----- 0% 5 0 --=-1---- 0.5 UJ 0.5 U __ 
_ Be_nz_ene _ _ _,_u~G~IL-~1-- 3J, t----cJ ---'"11------'-I----"-'+- __ _1_,.':!.._ __ 0.5 UJ 1 0.5 U 1 u 
Bromobenzene UG/L 0% 0.5 UJ 0.5 U----+---
Bromochlor0rrietharle- - UG/L - -- 0% 0 1 U 0.5 UJ 1 U ·QS U -, U 
~romod_!£hl0fom8thane- UG/l __ - ~ __ 8_0 ___ __ 30 --]~ U ·- _- -:I~ 0.5 UJ 1 U - 0.5 U 1 U 

Bromofo!!" _ __ ~/4 _ _ _ .J _lJ _____ 0cc.5~1-"Uc'J--+----'-1+'U'---·-- 1---'0"'.5+'-U---+--~1,l) 

1
Butyl <!!!_ori~• _ _()_% __ _ ~ __ !_! __ _ _ __ _ _ 0.5 UJ 0.5 U 
!Carbon dis~fide _ -+.~c'---t-- _ 0% ___ __ 0 30 10 U __ _ .!.~ 0.5 UJ 1 U >-- 0.5 U 1 U 

1~:.~i!;';;;:ltde - - -t''-='c"--1----"71 -~ - __ 2 ---"71--- - - J u 05~ ~~ ____ 1 .!!_ - ~ 05~ ~ .1 _l! 

'-c_-hl-o,-obe_n_z•-n~ ---- - 1----+-- --~ :_-_-_-5 ·- -- _ _ !L ~_~~-=-~-Qi~ ____ -=.-.. -_-_--,_1+..l!__,,--._ ·=-=~ ·---_-=_o~.5+J:!=--::::;::~_Ii 
Chlorodibromomelhane 0% 1 U 0.5 UJ 1 U 0.5 U 1 U 

0% 

--- 0%-
01 0% ------
01 0% 

31',~ 
0 I 0% 

ch1oroetharle____ 0% -- 5 -- -- ·- - 1 U - - 0.5 UJ 1 u ---- -- o.5 U ·--tu 
·_C_hl-_or_ol_orm_-_~.:_-=-· - __ 0=,o/,cc.' 1---......0,+-- ----'--'-~- -- ·11 - ___ 0._5 ~ ---+---'-,1 c'U,-- __ ~ u- - - 1 U 
Cis-1,2-Dichloroethene 1 U 0.5 UJ 1 U 0.5 U 1 U 

,~is-1_,_3-D~ loropropene -~-+'-· I !:!- ____ - o.~,!:!:!__ 1 U - --- 0.5 U 1 U 

_D_ich_l_o~od_iflu_o_ro_m_e_th_a_n~e -=+---~'-! _ _ ___ --~·~5tc'U"'J---+----->--·-·---+--O'c.75tc'U,-- -j---+--
Qi':!!!_or'!_~h1!_~~t~• _ . ___ 1-----1-- _ 11 _ __ 25 UJ _ __ ....1§.J:!__ _ 
Ethy_l benzene 3% 5 30 10 U 1 U 0.5 UJ , 0.5 U 1IU 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

- ANALY TE-· 

Ethyl ether 
Ethyl methacrylate 
Hexachloroblrladlene 

- FREOUENCYJ - GW 
OF - CRITERIA 

---<-===========:+_ DETECTION _ revised 1/01 1 

UG/L 0% 
UG/l 0% 
UG/L 0% --0.5 

=i~~N J 
GROUND WATER 
MW4-1 - ·--

5.4 
9.4 

1/21 /1994 

NUMBER· I NUMBER- NUMBER SA -_ -l= 
ABOVE OF OF ESI 
TAGM D ETECTS ANALYSES 
--------- ---N 

0 0 11 -- --
.Q _ 0 11 

·-· 
0 0 11 

~EA_D-4 I ----· · j SEAD-4 
MW4-1 MW4-1 
GROUNDWAfER-: _ GROUND \'IATER 

42017 
11 
11 

42031 
- 12.5 

12.5 

SEA0-4 l 
MW4-10 
GROUNDWATER 

42026.. -
- ··s.4 

8.4 

4/1/19991 - --~nl19991 .. i 3/30/1999 
SA OU SA 
RI Phase- 1 St~p 1- RI Phase1

0

Step , - RI_Phase1 S~ 1 . 

N - -•,i N 

SEAO-4 1 

ii"w4-ioi -
-~ UN~"iEf~R 

~Qm~--= -

SEA0-4 I 
~W4-11 
GROUND WATER 
---42027 . - -

- " 9 

9 m_,.1.~~ ____ 3131 ,1999 
SA _ L SA 
~ Step_1 RI Phasei'~-=-.!_--=-

N 
Q}~ I • ' 

--·---- ----· --- - I ~~ I ~ I I 0 +-- --
Hexachloroethane UG/l 
ls()p~pylbenzene UG/L 

0% 5 
0% 5 

0 11 0.5 UJ 
0 0 11 

. ·1--- -- -- -·-• 
0.5 UJ - --- --

0.SIU 
0.SIU 

Methacrylonitrile UG/L 0 
Methyl 2-propenoate I UG/L I 0 
Methyl Tertbutyl Ether I UG/L 0 
Methyl bromide I UG/L O 

0% ___ 5 

0% 
0% 

0% 1 
.5 

1/, - - 5 

0 0 11 0.5 UJ 
0 0 11 

-
0 0 11 

·-1-- --
->--- ----

0 0 30 10 U 1 U 

t----1-- I ~:~l~J I I 
1IUJ 

Methyl butyl ketone _ UG/L 0 ___ 0_ 

Methvl chloride UG/L O . ..2!!1---- -- -· -----+---~'+---~ re--
Methyl ethyl ketone UG/L 0 ____ 0%f----- --·- 0 _____ ()_ ___ 30,_ __ ~ OU 
Methyl iodide UG/l 0 0% 5 0 0 11 

-J--t= 0H~ ~-
0.5 UJ 

oslu I I o.5 u 1 u·--

···---, - T I 5w.-
o~ ~ !~ :_' 
0.5 U 

Methyl isobutyl ketone UGIL O 0% 0 0 30 . 10 U 5 U 2.5 UJ 
Methyl methacrylate UG/L O 0% --- 0 O 11 ~~=-=-=-~ _ == - ------ 0.5 UJ 

SIU 2.5 U 5 U 
0.5 U ~::~:::~: :~~== ~~:~ ~ ~~ ~ ~ ~ ~~ ·10 U- 2 U ~ : ~ ~~ 21U - 1 F.-"'c====-- --+~=--i-i- - -c+-------1------ ·-----=,-i--"7!---'-'-1----f-------- - ----- .C.---+---'"-c-JCCC.--+----=-r--- - -, 

~:roh~~~ee:ee ~~~~ ~ ~~ 0.◄-----~ ---~ ----~~ - - ~: ~~ - -+----·-+-1---+---•---
OrthoXylene ____ UG/L 0 0% 5 0 0 11 0.5 UJ 

Penlach"ioroethane UG/L o ~~~-~ ~ ~-=----_Q ----~ ~Y== =-----=-- _ _ O.~ ~ - --+---+-·· --t ... ... 
1

-
1 
__ 

~~;~~~:ne ~~;~ ~ ----~~=: --~ - -- ~--- ~ -~i - -
10 

u- 1 u- ; -- ~H~ +=-~u --- ., -
~ ----- -- _, __ ___,_ ---+------- ---- --- -- ------ ---·-- .. -----
Tetrachloroethene UGIL O 0% 5 o o 30 10 u 

0.5 U 
0.5 U 

2 _U ___ 

05 U ----
:l!> IR j--0.5 U 

- - -- -
n ~lu 

i 
-----

.£:J IK 
- ----

-- ---05 U 
u.:, u 1 U --

0.5 U 1 U 1 U 0.5 UJ -- - ·~ ------ - ---- --- - - - - --- - ---- - - ·-- - -- --
Tetrahydrofuran UG/L 0 __ Y~ ..- _______ . 0 ____ 0 ____ 11 ____ -f---

Toluene UG/L 0.4 3% 5 O 1 30 10 U --- --- - ~--+---~,--- ------1-· -- - - ··------ --·---· --- -·-i------
Total Xylenes ___ _ - ~ __ ~ _ _ 3% ___ 5 ___ _Q ___ 1 _ 30 ____ 10 U 

2.5 U 
0.5 U 1 U 
0.5 U ·1 u 

--- ~ UJ ··- . 

1 U Cl.5 UJ ·-- -
1 U -·· ·- 0.5 UJ 

Trans-1 ,2-Dichloroethene UG/L 0 0% 5 0 0 25 
Trans-1,3-Dich~=·· UGIL __ _ _Q_ -==--=-~C°ii~ -=-:i~ ____ ]_:__ - 0 - -.=-JO ~----_ ~~~-~--
Trans-1,4-Dichloro-2-butene UG/L 0 0% 0 0 11 
Trichioroethene - UG/L ----o -•----•- Oo/o -· --5 ·- --· o--· -- - 0 - ~ -- -,ou · 
Trich/orofluoromethane - ~ - --0 ---Q a/o -- --5 o ·-- O - ~ -- ----. 

Vinyl chloride --- -= UG/L -_--·-==:] -=----: $ ---··-~ -· -~- _] -- --Q =-=---~-:}-r----- JP~ 
n~ty~benzene __ _ ~ L ·- 0 _______ 0% ___ Si---- ___ o __ __ 0 ____ 11 

:£:.Chlorololuene ~ ___ _Q ____ 0% ____ 5 _____ ~ -- _ _Q --~, -t---
e: lsoeropyltolusne _ UG/L __ 0 ___ 0% ___ 5 _ _ 0 _ 0 __ 11 _ • 
! ec-Butylbe~ __ _ ~ 0 0% __ 5 ___ _ _Q_ _____ ~ __ _!_1 ___ _ 
le_!!_- Butylbenzene UG/L O _ ~ _ - ~ % -----~ _ _ O ____ .Q ____ j 1 
SEMIVOLATILES . 

0.5 U - 1 U 1 U 0.5 UJ 

-~~- -~ --::: -- ----'" m -t t . 
-i u- -- - O:S uJ-- - - o 5 u - --, u ---

-- - -- 0.5UJ --- - 0 5U -- -----
0:s U- J-- - ·os U --

---=1- -_ Q,5 UJ _ _ _ __ ()__S__l!. __ I 
0.5 UJ 0.5 U 

_ , ____ , ___ o.5 ~ _ __ _ __ o_.5_,_u __ -+_ 

1,2,4-Trichlorobenzene ·- UG/L o - 0% · 5 o o 30 

1,2-Oichlorobenzene UG/L 0 0% ----3 - 0 -- -- 0 - 301·· 11 U 
_!,3~-O~ic_h~lo_ro~be_ nz_e_ne ____ ·---~U- G/l~ - -+-1----_~o,..1-_-_ -_-_-0=% _------~.J ~ __q -_-=-- ""]: · -=_ __ -_-_J_O-=- -=--~!_ :g_-_-.= 
1,4-Dichlorobenzene UG/L O 0% 3 O O 30 11 U 
2,2'-oxybis(1-Chloropropan"e) UG/L O __ y~ _ _ ____ -- ·o _ - Q- --5 _ - _ ·11u · - - "" 
2,4,5-Trichloro.e_henol UG/L 0 0% 1 0 0 30 28 U 

11 1u 

l;~ =tw~-::_➔¾ :.~. - ~Jt~ 
2~sTir - ·1 · 2slu 2.6IU 2.7IU I 2.s 1u 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results · 

MW4-1 
SEAD--4 ·1 SEAD-4 I SEAD-4 -I SEAD-4 I SEAD-4 I 
~W4-1 M~-1 , MW4-1Q_ MW4-1Q MW4-11 - ~~~D--4 . ·1-

·- GR°®~ !l;'_ATI13 
MW4-1 

GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 

- - 5.4 

9.4 
1/2111994 

ANALYTE 
FREQUENCY t GW 

-!-UNIT t AXIMUM L - OF' - £RITE~A 
,___ ___ DET~TIQN revised 1101 

~ MBE~ NUMBER- , ~ "'1~I'3 ~ A 
ABOVE OF OF ESI 
TAGM- DETECTS ANALYSES -- ------- N· 

2~~6-T~':!!loro£1)_e~ UG/L 0 __ 1 --~1---- 0 ___ 3_0 _ 
~ 4: Dichloroe_h!'!.ol _ UG/L 0 _ 1 - - 0 ___ 3_o j_ __ 

11 1u 

2,4-Dimelhl'.!Jlhenol _ UG/L 0 __ 1 __ 30 11 ~ 11 U 
28U -
11 u -2,4-Dinitrophenol UG/L O -~+--- 30 

2,4-Dinitrotol~ 0 30 --

2,i:'DinitrotOlu~ O --= --- 30 11 U 
~-fhloro~lhalene _ 0 ___ _ __ ...=.,.___ - - 30 - - 11 U 
2-Chlo~henol __ 0 _ __!_ 0 0 ---~ ____ 11 U 
2-Melhylnaphlhalene 0 _ 0 0 ~ __ .!_1 !! . 
~ ~elhylph_e~ _ 1 _ .Q_ _ _Q ___ 30 ! 1 U 

1~-Ni!f!?an~e -· -+=~- • _ 5 __ _.Q. Q __ ...lQ. __ 28 I.! 
2-Nitrophenol O 1 0 O 30 11 U 
3,3'-DichlorDberi"zidine - i==---l --o -- 5 0 0 - 30 - 11 U 

1

3-Nitroaniline O · 5 O O 30 28 U 
28 u 4.6-Dinitro-2-metiiyiphen!'( 0 - - ---1 · - 0 - - 0 30 

4-Bromo en I henyl ether UG/L 0 
4-Chloro-3-m~!!!'_I UG/L 0 0% 
4-Chloroanihne UG/L O 0% 

4-Chlor~e~h![_--+-~-<~- ~ --- - _ _2~ 
~elh_l'.~!'!_0_I __ - ...j...'-=~ 2.2 _____ 7°~ 
4- Nitroaniline 0% 

:4-Ni~~en~ -~ = - + ----':+ ~- ._:~~ 
Ac~~ene ·- __ _Q_ __ _ _O!! 
A-5:e~~~ _ O _ • _ ~0~ 
Anthracene O 0% 

Benzo(a)a'!_thracen8 _ --+--- , - -=- 0 ____ - ~ !.1--
Benzo(~eyren.!_ _ -+-~- + _ __ 0 ___ 0~ 
Benzo(b)fluora!!!!le.!1!. 0 ___ 0% 
,Benzo~i)~ 0 _ __ 0°/! 
Benzo(k)fluoranthene O 0% 

Bi!(~-Chll?_fO~~et~an.!._ __ _!! ---~~ 
,!losJ2-Chloroethyl)et~er 0 _ _ ·-P°'!. 
!!••(2-Chlorois~~elher ___ 0 ~~ 

8!_!~-Ethylh~~t~!!_ate ___ J.:! _3!! 
!luty!£,en~ lphthalale __ __Q _ Q% 
C~azol1:_ _ _ 0 _ 0°~ 
Chrysene O 0% 

Di-n-bu--'1iPhtha!a~ 0.15 __ _=. =~ 
Di-n-~!J>hth~I~ _ _ __ o ___ _ _p~ 
Dibenz(a,h}anthracene O 0% 
Dib8nzofuran___ · - --0 - - - ·0% 
Qielhyiph~ ala~ ~ ---__ J! 0'! 
DimethyJe~th~ le - ll 2°1 
Fluoranthene O 0% 
-----· - - - --t-

Fluorene O 0% 
HexaChiorobenzene - ·o C°!o 

0 0 30 11 U 
1 11 u -
s ·- 11 u 

- 11 ![_ 
1 11 U -s - -2eu 

5 

50 

·0.04 

- 28 U 
- 11 U - -

11 U 
- ii' u 

11 U 
~---11u 
--1- 1 u 

11 U 
11 U 
11 u 

- - 11 u-
- i,u 
-111.J 

-----':+-- -- _11 1,! 

~, 
11 U 
11 u 
11 U 

0.9 J 
- • 30 - ·-11 u-

30 - ,, u 
-::]r ol---=- _ 30 f 11 fU 

or ol 30 f 11 fU 
Of 31 
Of 

- 42017 l - - 42031 --- -- 42026l ~ [ - 4 20 27 
11 12,5 - 8-,4 ---10 - 9 
11 12,5 U 10 -- 9 

41.!!_1~9. 7nl1~~ 3/30/1999 . I[i/1999 - 3/311~99~ 
SA OU SA SA SA 
RI Phas8 1s1ee1 RIPhM e1 ~ 1 - RIPhaseT~- RI Phase1~1- - RIPhase1Step1 : - i- - N - :1 -_ N--=r--- N-· 7 - N --- l -

1 U 1.1 U 
---1 U 1.1 U 

.-=--=- __:: r u 1.1 u 
2,6 R 2.7 UJ 

·1 U +-·---<-- ,----+- - -+---1_-1+-u- --e-- --t 
--1U 1.1U 

, u- -- - Tiu --1----,+-
f - _ _Ju-- 1.1 u 

......! _u_ 1.1 u 

f s u 
- --1p -

1 UJ 
~6UJ-
2.6 UJ 

t--

1 UJ 
·- t,---~- - - ·--1 u 

1U ~--~ - 7 U 
~ u 7s u 

2:i; 1T - - 2.su 
1 U - . -- - 1 U 

1 u-- - 1 u 
i u-- - -- 1u 
i U 1 U 

I _:J !!_ _ - ~1 U 

- - : f - - -:+"---+---= - - : ~ 
--, 1.J- ·- - 1 U 
·· 1u - - - - -,u 

+ - --::1 -g::: · - + ---+----c'cb.- ~ - 1 u 
1 U 1 U 

I 

- 1 U- --· 0.51 UJ 
1 U - - - - -- 1 U 
1 U 
1 U 

01 5 J 
- 1 u 

1 U ,_ 
1 U 
1 U 

I 

1 U 
1 U 
i u 
1 U 

1.1 U - 1 U 
- 1-:i-u --- , u 

uJu 
1.1 UJ 

_!JU· 1.1 u 
1.1 U -

1,i u 

!~f~--
--1 

- I _ ]U 1 U 
1 U 

- -+ -- 1 U 1 u 
1IU 

--i-- 1fU 

1fu 
1 U 

-

p\p,t\proj\Seneca\S4n\Tables\Valdata\Gw.xts\stats2 page 3 of 25 111712001 



Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

S~AC>-4 l 
MW4-1 
,.GROUND WATER -· 
MW4-1 

5.4 , ___ _ 

FREQUENCY I ·Gw - 1 NUMBER 
- --=A~~TE -· 1=:: ? MAXJMUM1-----~af ·-:_- ___ ~I_E~ I":. ~~~~ __ ___ _ _ _ -1---- DETECTION __ revised 1!!)1 _ TAG~ 

9.4 
1/21/1994 

NUMBE_R- 1 _N__l!_t.1~~-,SA . 
OF OF ESI 

OETg:Ts ANAL rses· 
N 

Hexachlorobutadiene UG/L 0 0% 0.5 0 0 30 
Hexachlorocvciooentadiene UG/L o · 0% r---- 5 -- -- O --- · - o -- 30 
- . - ---·--- --··- -- - - --- ·- - --- -
Hexachloroethane UG/L O 0% 5 0 0 30 
lndeno(1,2,3-cd)pyrene UG/L O _ 0~ ____ _ ___ 0 __ _.f) ___ ~ Q,_ 
lsophorone _ __ UG/L O ____ gr~ ---·· _ ___ _ 0 ______ 9 ____ 3~ 
N-Nitrosodiohenvlamine UG/L O 0% 0 O 30 
N-Nitrosodipropylamine . UG/L O 0% ,____ _ __ _Q _ ~ o - - -~ ' 
Naphthalene UG/L --~ 2.2 -- ~ -- _ _ _ __I!_ _ 1 -· -- 30 

UG/L O 0% 0.4 0 0 30 Nitrobenzene 
Pentachlorophenol 
Phenanthrene 

UG/L O 0% . - - , - - o · - - 0 - 3 0 '· 
_·J ua,L -==-L-----o - - - -- a~ · · · __ _ l ·-a --· __ ~lP - -----

Phenol ..!:!2!L_ 0.4 -~~ __ ! __ Q _ 1 _ _]Q_ 
Pyrene 
'EXPLOSIVES -

__ UG/L O _____ ~ ' _ _ _ _ _Q_ __ o_ __ _s_ 

1WTrinitrobeniene- - uG,L o a% -- s --- o -- - o -· - 32 
1,3-Dinitrobenzene UG/L 0 0% -- 5 0 - · o - --- -- 32' 
2,4,6-Trinitrotoluene UG/L 0 0% - - 5 o - -o - ~ -
~.t_Oinitrotoluene UG/L o __ _Q~ ~ _ J _ __ o_ (! ____ 32 
2,6-Dinitrotoluene UG/L 0 0% 5 0 0 32 
2-Nitrololue~ ·--· UG/L 0.87 -- -- --4o/o ----5 -·-- --() 1 ---27 
2-amin~l°Otol~e08 UG/L -----0 - - ·- - -Q¾ ·-- - -- -· - 0 () ---3 f ·-
3-Nitrololuene UG/L 2.6 -- -,v/4 5 0 - 1 · - -· 27 
4~ lf~'!_!08 -~~ - UG/L __ __ _ -=--io.= ~--- 4°1! s-· __ 1 - -, -·-- 11 
4-amino-2 ,6-Dinitrotoluene UG/L 0 0% 0 0 32 
B._~_x~---==--- __ UG/L ~~ =~~i=· -- 0% :]: - o···· --· ~2 
Nitrobenzene UG/L 0.89 4% 0.4 1 1 27 
ROX UG/L - - -o ·- - -- 0% -- -- --o·--- 0 32'" 
- --- - - -·---- - ·- - -·--· -· - --- ---- - -- - - - -- -
~~~~ICIDES/PCBS -- -- UG/L ___ =---~ -- - -Oo/o ----

5 
---- - O - --· - O -

32 

'4.4'-DDD UG/L - 0 - - 0% o::i,- ---;;t---
4,4'-0DE -- UG/L --- - 0 - - - . 0% 

4,4'-0DT UG/L . 0 0% 
~jnn _- ·-·-__ ----- -- ~ __ oiO~ ~--~~= -3yo 

IA!pha-BHC _ _ _ _ _ UG/L _ 0,0028 __ _ _ _ 3% 
Alpha-Chlordane UG/L 0 0% 
ArOclor.1016- --- UG/L ---0 -- --- QO;; 
-· - -·-- --- ----· -
Aroclor-1221 UG/L 0 0% - - ------ -- ~ ----- ·-- -
Arocior-1232 UG/L 0 · 0% 
Arocior-1242- · UG/L 0 0% 
Ar0c1or-i248 - - - UG/L ·- -- 0 - - - 0% 

~ o~ lo!_'.-_~ 4__ ___ UGJL ____ .Q. __ __ _ __Q% 
Aroclor-1260 UG/L 0.079 3% 

0 -2 ----- D_j __ _ 
. 0 -

30 
_ Oj__ __ _ 30 

· ~rt 1~ --L~jJ 
0,09 
0.09 0 

·o:og•· - 0 1 -

0 
o_ 

30 
-~ 

30 

_±}IQ -
:H~-- __ , 

- -- 11 _I:! __ • 
11 U 
11 u 

1 1 u- - -
11 D 
~ 9· 
11 U 
11 U 
11u 

0.13 U 
0,13 u 
0.13 U 
0.13 U 

01 ~ \i 
0.1 3 u 

2.131li 1.1U 

0.131~ 
0.13 U 

0.11 U 
0:11 u· 
0.11 U 

0.054 U 
0,054 U 
o:-os,i D 
-T"1u 
"T2 U 

1.1 U 
1.1 U 

"ii!. I!._ 
1.1 u 

Beta-BHC . UG/L O . 0% - - ·- -- -- - - -- --- -- ·- --
Della-BHC UG/L 0,0041 3% 
oiefdrin - - -- --- . UG/L 0 ·0°/4 

·0,04 
0,04 

0:004 ~I- -

1 - - --
ol - _-2Q.,_, 
"i L~ :-__ ~~ 1.1 1! J~ii~-

0.11 U 

SEAD-4 I 
MW4-1 
GROUNDWATER 

42017 
11 
11 

4/1/1999 
SA 
RI -Phase i' Step 1 

N ~- I -
1 U 
1 U 
1 U 
1 U 
1 u 
1 U 
1 U - , u 
1 U 

2,6 U 
1 U 
·1 U 

1 U 

~ 25 U 
0.25 U 
0.25 U 
0 25 u 
0.25 u 
0.25 ij 
0.25 u 
1125 u 
0.25 U 

-0.25 U 
0.25 U 
0.25 U 
0.25 u 
0.25 ~ -

0,013 u 
0,013 u 
o:01Ju 

0,0065 u 
-0.0065 u 

· o:ooss u · 
-- - 0 .13 u 

- ~ 2.§_ U 
0.13 U 

- 0,13 u 
0,13 U 
o,fa D 
0.13 U 

0,0065 u 
0:0005 u 
0-:cii:1 u 

plpi' eca\541ri\Tables\Valdata\Gw.xl s\stats2 0125 

SEA0-4 _ -, 
MW4-1 
GROUND WATER 

SEAIJ_:i_ I 
MW4-10 
GROUND WATER 

MW4-10 I MW4-11 
SEAD-4 I ~ EA0-4 I 
GROUND WATER - GROUND WATER - . - -

42031 
12,5 
12,5 

8-:-4 
8.4 

- -42026l -

7/7/19~ , -1-3/30, /1999 
DU SA 

.,RI Phase 1 Step 1 - RI Phas.e 1 Step 1 

~ 032 [- - - - 42027 
- 10 

10 
7nt1999,_ ~13!£!9~ 

SA SA 
RIPhase 1 Stee 1 RI Phase1 Stee_ 1 --- r· -- -~ -

N - - N - -
--1- ·--- ----r-

- •N- ··- I - - N - - I - -

1.1 U 1 U 1 U 
-- --1.1 uJ --- ~ - --1 u- -- 1 u·----

1.1 u-- - - --,u- - - - ,u 
------- ···· - ---

1.1 U 1U - ~ ___ 1U ·-u ~ - -- 1 u - ---
~ , U 1 U --
1,1 u - ru-
1.1 U 2 2 

-- ·-·-- --- - -·- ---1---1.1 U 1 U 
--··· -----· I-- -- - ---

- 2.6 UJ 2.6 U 
·(1u··· -- 1 u - 1u 

· 1 ~1 ij --- - ----- -- - 1 u 

-::..lI u .. --= ----'-+-"--- - ~ '-+'---l--- .! !:! 
0,25 U --- 0,25 U - - 0.25 U 

-, --ius u---- ~ = I-'----<-- 0.25 u · - - o.2s u 
- -0,25 u --- -,=+.c----, - 0,25 u - 02 5 ·u 

0.25 U --- - 0,25 U 0.25 U 
- 025 u - -- 0,25 u 0.25 u -a.is u 
- -0:25 u - -- o.87 0.25 u ·---- ·02 s u··-

- 0,25 U - -- - 0,25 U - - 0.25 U - - - - 0.25 U 
-·0:25 u- --2.s -· 0.25 u-- - 0.25 D 

- 0,25 u --- 025 u -- - 0.25 ij 
-- 025 ij - u - - 0.25 0-· --0.25 u 

0:-25 u- u --- 0,25 u- ··-- ·---o:ii u 
02 s u - -=- --- 025 u· -- --02 5 u 

-0,25 u· U - ~ U -- 0,25 ·u 
- -ll.25 UJ --- ~ U ·-- - - 0.25 UJ 0.25 U . 

0.01:i" U 
0.012 u ·- -
0.012 u --
0.006 1T --
0.006 u- -
0.006 ij 

· - o-:i2 u 
0,24 U 
0,1:i U -
0,12 ii" --
0,12 U 
0:-12 Li 

- 0.12 u -
o.OOti u-- --1-- -

o.ooo u -
·0:012 u-. --

0,01 U 0,01 U 0.01 U 
- - 0.01 u··- - - -·0.01 U - --0.01 u· -

0,01 U - -- 0.01 u- -- 0.01 U 

0.0051 U -- - - 0.005 U 0,0052 U 
0.0051 U -- 0,005 U 0,0052 U 
0.0051 U --- 0,005 U - - - 0,0052 U 

0.1 U 0.1 U 0.1 U 
0.2 U 0,2 U 0,21 U 

- 0:1 u- -· 0.1 u ---- --fi U 
- o.Tu-· - o.1u ·- - - - · 0.1 u 

o.T "if" - - ·0.1 u -- · - -- o-:i u 
0.1 U 0.1 U 0, 1 U 
0.1 U 0.079 J 0,1 U 

0,0051 U 0.005 U 0.0052 U 
0:0051 U --- - 0.005 U 0.0052 U 

0.01 u- - 0.01 U - - 0.01 U 

1/17/2001 



ANALYTE 

Endosulfan I 
Endosulfan II 
Endosu1fa'nsulfate 
Endrin 
Endrin illdehyde -· - . 

Endrin ketone 
Gamma-BHCilindane 
Gamma-Chier~ 
fuf!achlor- =
Heptachlor epoxide 
Hexachlorobenze"ne 
Methoxychlor --
Toxiph~ne _ __ 
HERBICIDES 
2,4 ,5-T ., - - . 

2,4,5-TPISilvex-- . 
2.4-D - ---
2,4-DB-
Oalapon 
Oicamba 
O~lo!_oPro.e. 
Oinoseb 
MCPA 
MCPP 
METALS 
Aluminum 

Ant~~nl 
Arsenic 
Barium 
Beryllium 
Ca'dmium 
c alcium " 
c hromium 
Cobalt -

Coeeer 
Cy~de 
Iron 
lead 
Ma_gnesium 
Manganese 
Mercu,Y 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
'Thallium 
Vanadium 
Zinc 
Nitrate/N1tnte 

Seneca Army Depot Activity 
SEAO-4 Remedial Investigation 
Groundwater Sample Results 

SEAD-4 
MW4: 1 
GROUN[:) ~ATE_R 
MW4-1 

5.4 
9.4 

1121 11994 

SEAD-4 I SEAD-4 I SEAD-4 j SEAD-4 ' I SEAD-4 I 
MW4-1 MW4•1· MW~ 10 MW4-10 I MW4-11 
GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 

11 12.5 8.4 10 9 
11 12.5 8.4 10 9 

41111999 ?n/1999 313011~ 9 7nl19~ ~13111999 

UNIT 
FREQUENCY 

MAXIMUM I . OF -· 
GW 

CRITERIA 
revise d 1/ 01 

NUMBER 
ABOVE 
TAGM 

NUMBER , - NUMBER !SA 
--OF - "c)F-- ESI 

42017 42031 - - 42026! - 42032[ ·-42027 

SA DU SA SA SA 
RI Phase 1 Step 1 RI Phase 1 ~ 1 - RI Pha5e 1 Step 1 RI Phase 1 Step 1 RI -Phase 1 Step 1 

UG/L 
UG/L 
UG/L 

0 
0 

_JfGJL =-- ,_ - _E. 
UG/L 
ij~ 
u~ 
uG1-C
uG1L r - -0 

5.6 
147000 
- 260 

S:2 - ~ -,': ~ .. -, .. 
UG/L 2.2 

- 'uGiL - s i 6oo 
UG/L - --855 
UGIL . • - 0.0◄ 
UGIL - . - -9.9 

UG/L - 14 400 
- ~ 

~ TE_GT!SJN 

~E--- 0% -··-
-- - Yo --0 0 

0% 
-o¾ 5 

0%1 - --t _ D!!r~ 3% 
--7°/o --0~04 

- - 0% ·- -Ofil 
0°/4 - o.04 

- 0% ---35 
--oo/o - - o~oo 

DETECTS ~ A!_Y~~ ---

0 30 
0 -- - 3() 
0 ---30 

N 

O.D54 IU 
o.11 1u 
o.11 1u 

0 - !--: ~- ~:: ,~. 
....E.1- - _ Q 

0 

0 
0 

0 

Q.. 
9,_ 

2 --·a 
0 
0 

. 0 

-1.Q.,_ 
30 
30 
30 1 

30 
25 
30 

J Q., 

o.11 1u 

_D.c_.D54~U __ 0.054 U 
0.054 U 
0.054 U 

.Q.54 ,U 
5.4 U 

0% 
0% 

--0% - --01!!---- ~ 
0 
0 
0 

0.11 U 
0.11 U 

1.1 U 
1.1 U 

-

- 001o 
0% 50 

O'~ 0.44 
o~ -=-o¾ 1 
.Q% _ _ ·· OA4' 
0% 

90% _ __50 
- 23% 3 

17% 5 
100% _S,ooo -

10% 4 
7% 5 

100% 
60% 5 0 
17% 
30% - 2 00 

D°lo -- --200 

90% 3 00 -
13% _ _l5 

1 00% 
-·-93% - ~ OD 

- 7% - - o:, 
40% - , oo 

100% 
37% ·•···-10 

11% 50 
100% --20,000 

10°/o 2 -· ·-
30% 
87¾ -

--;o,cioo 

0 
0 
0 o,-- r--~~i - 2.5 u-

0.11 u 
- 1.1 u · 

o 
0 

- ..0. 5 0.53 U 
--·110 U 

0 -f!D~ 

25 27 30 41 .9 U ·- -· -7 - 7 ~ Q 21.6 u 
3 5 - 30 2.2 J - - -
0 30 30 19.6 J 
0 3 30 0.4 U 
1 

- -
2 30 2.1 U 

0 30 30 137000 -- -
1 18 30 2.6 U -
0 s 30 ◄ .6 J -
0 9 30 -~'1 U -
0 0 28 5 U - -

15 27 30 ---JJi 
0 4 30 0.5 U - - -
0 30 30 57600 
5 - - - 28 30 
0 

-· 2 30 
0 - ~1 ~ - - -

30 
0 30 - 30 

3 11 30 
0 5 30 -- , 30 ---30 

---0 3 30 1.2 u 
0 9 - 3 0 3.7 u -
0 ~ ____ 30 19.1 J -· 

N r ~· - 1- N -· - :- - r N-· - ~ ,--

0.0065 U 0.006 U 0.0051 U 0.005 U 0.0052 U 
0.013 u - 0.012 t.i -- o.oi u-· - - -□.o1 u 
0.013 u 0.012 u - - 0~01 u 0.01 u 
0.013 U 0.012 U - -·- -~ u- 0.01 U 
0.013 U --0~01 2 U - - · - 0.01 U - - -
0.013 U 0:012 U - - 0.01 U 

o.D065 u 0:006 u o.oos u 
0.0065 u - - -· 0.006 u - 0.005 u 

-• -0.0065 u - - 0.006 u - - 0 .005 u 
0.0065 U . - 0:-ooo U - - . 0.005 U 

0.013 U -- 0:-012 UJ ~oi UJ 
0.065 u - 0 .00 u ·o:os u 

o.65 u - - o.6 u _ __ o.s ff 

2.2 U 3.7 u 
1.8 u - - -· S:2 u 1.8 U 6.5 J 

30.9 J - j 23 T - 21.6 J 33.4 J 
0 .1 u 0.4 U 

-
0.1 U Q4 u·-

0.3 U 0.9 U 0.3 U 0.9 u 
115000 - 112000 75800 81800 

-2Ji J a.ii u -8.1 J - 0.86 J 
1.s u 3.4 U 1.5 u 3.4 u 
◄ . 3 J 2~ U 2 .4 u 2 .9 u 2.4 U 

5 U · su - su - 5 u 5 U 
--··- r20 ·- ·- 257 . 204 -.1.lMI 

- -
0.8 U 0.9 UJ - 0.8 U 0.9 UJ 

49000 28800 22600 ·-40000 

42.9 
- - 1i.8 ~~ 145 288 

Ti u 0.1 U 0.1 U 
-

_ o~,,u 
6 J 4 U 

-
4 U 

- - --
1.4 U 

2900 j 2200 J 3350 J ·--s:, -·2.9 u 3.9 J 
0:9 u -- i"s u -2.5 U 

6820 
-

7930 
--

10200 
- -

-- ~ u 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

SEAD-4 ·1 

~ W4-11 _ 
GROUND WATER 
- 4 2035 ' -

- 10 

10 

SEAD-4 __ ·1- ... 
MW4-12 
GROUND WATER 

42028 ,. 

8.5 
8.5 

~ 30/!199 
SA 

SEAD-4 I SEAD-4 I SEAD-4 I -SEAD-4 I 
MW1-11_ MW4-13 - MW4-13 _·_ ~ - .. ~!✓4~2 

GR~~~~ Wr ATER _ GR04~~~t [ AT~ GR~Wi:~WATER ~~~~2ND WATER 
12.9 - 7.9 -- 9 .. -2.2 

- 12.9 f 9 .. - - - - 9 - 3.2 

_ -7/8/1999 --- 3/31 /1999 . _ --- 7/9/1999 - · . _ 2/4/1994 
SA SA SA SA --- - --- FREQUENCY GW -~ NUMBER ~ NUMBER 

___ -· A. NALYTE_ _ _ UNIT MAXIMUM OF ~ RITERIA __ ABOVE _ Qf_ 
. __ ___ ____ ____ - '-----1--- _ __ DETECTION revosed 1/01 TAGM _ JJETE<:c!? 

7/8/1999 
NUMBER ' SA ---
- O _F_ RI Phase i Siep 1 

~ -A.!:~~ N - --1-· ,_RI Ph••! 1, ~t~e 1 RIPhase1 ~ .T ~( Phasi! s~ 1 RI Phase1 ~':!c·c --~ --
-- ti "" --E-- N-- . - . . N - ---IN--

N 

VOLATILES ol 0-,;,j---51 --o o 11 ---0_5 u - 05i u -· - •- -

;fL ~l ~~l ;I -- ~ -~- _l~- --~~~--- -~~ -- ~ ~ _J---,---T- :~ 1

1

~ 

_ _ OJ __ 0%j 1j O O 30 ~ ~ - - --- 05U 1- 1ru- - --1 7 10U 

UG/L 
UG/L 0 
UG/L 0 
UG/L - - 0 

0 
I - ~j---- -~--t ___ t __ ~!--~ ~~ =-~ _ ~; ~ -- - -: ~---:=_ -- ~; ~ _J=_ ---$--- ·--·1----1- -- ~- - :~~ . 

i/L _,.l 01 O¾I -- - 5] 0 0 __ _!! - £:5 l}_ -- - -- -- -- 0.5 _!J _ __ , --- -+- --+----1--• - 1--· -t-----
ol 0% 5 o _Q ____ 1_1 ____ .QJ! ~-- ··-·-- _ ___ o.5U ---I - -l- -· - 1------+--- I----- -----0 - ~ = =m~-:1-~- -i -=-·~1-=-=-= ·--i! ~ i~ ~ -~ ~ - =--~~J ~ ~- =- : -· --: ; ~- -!-•-_-_-_ _. _ _ 

0 
I 

I -

ill[ £ ~I -~~~ oooa; -- ~ - -· ~ -·--- ; ; --- ~;~ ;~---- - - ~;~ . -~-!1~ ___ ,_ _____ , ____ ➔---
___ o __ 0% o.s o -- o - - 30 - o.5u ·- - ·- - 1u -- -- 05u - ---1u I I ---,--· 1olu _ -

I ol 0% 5 o o----5 - ---:._ ·:_- =::-=------= -~--=----=-~------:-- --=-~':}_ __ 
;fL _ J__ ol oo/o l .1. _ o o ___ ~ _9_5 u 1.!!_ _ ______ Q~ ~ --- ___ ! u _ +-- - -,.- 10 u 
~ o_ o¾ _ ___ s _ ~ _Q __ __ o ____ 11 o.5 u ____ _ __ o.5 u ___ ________ - +----,---- ... -

- - - - - -- o ____ 0% ___ ! __ o o ______ ~ . .9, 5U ___!l!__ __ ________ _Q;~ u ______ ________ 1 u -·--•- - ·--•--- _ 
1.3-Dichloropropane UG/L 0 0% ~ - _ _ ..Q _ _ o __ !! ___ 0l U . __ _ __ Qli u _ _ __ -
1,4-Dichlorobenzene UG/L 0 0% 3 o 0 25 0.5 U 1 U 0.5 U 

~.2-Dichlo~~ - - --=-- UG/L o _:.-_::-____ q01, -::~=- - _ _Q_ :=-JJ -~_:::.. 1! --::q;-~!!,) __ -:._- - - 0 ~1!. ..:_- ---=-==i=··---
2-Chlorotoluene UG/L 0 0% 5 0 0 11 0.5 U 0.5 U 

2-Nitro~ ~ - -==- ~ --~---=-=--~ Oo/, -··----=- - o _-.=- o -.J:1 25U - ·- ··- 25 U-- ·--------~--

,i~~~E:~=-==-_ UG/L 

8

--~=-~ :i·~- : ~~ --t-~---i1.:.~· {1i -~:- :--~11i~-·- ~::..:. ~~~~-~~~~~~-- 1- - io1u 

Bromobenzene !-C--'=- 4---~+ 0% 5 O 11 0.5 U 0.5 U 
~ methane - - ·- -Oo/o ------ 5 ·-o - ·-- 2 5 - 0.s u- 1 i.J - a:s u 
Bromodichloronielhane - -- oo;; - -· - - 60 - -- 0 -- - -3() - Qs u - - 1 u - 115 u 
Bromoform - - ·-oo/o - - - 8 0 - - O -·· ---30 - --- 0.5 U --1 U - -o:5 U - --
~ chloride - -=-=-- __ -=-~0 % -- ---~ _ _ Q ___ 0 -,--=-- 11 _-- -§:s_y_ - ~=--- :::_· !).51!.. 
Carbon disulfide 1------'--'- 0% 0 0 30 0.5 U 1 U 0.5 U 
Carbont eirachioride- --- --- ~ , - --- 5 -o --- ii - 3Ci - o.su ·- · , u - --o-:s u 
~cetonitrile - -·---- a% -·- ·- - o -·-- o ·---1-1 sOU . - --- -- ·· s ou- -
C-hlor;be~;;-e- --- --- 0 - 0% - 5 - ·o - -·-o - 3 0 Q. 5u 1 U a.SU 
ctiiorodltiromomethane - - 0 - 0% - -- ·-·- 0 ·--· 0 . • -- 3 0 0.5 u 1 u - 0.5 u 
Chioroelhane-. UG/L 0 0% -- 5 - -- --o -·--o- ~ -- 0.5 U - ; U ---- 0.5 U 
Chk>roform _____ - UG/L - --- 0 - -- 0% ··· - --- 7 - 0 ·-·o ·· - 30 - 0.5U 1 u · 0.5 -
CiS-1,2-oich1oroethene UG/L --- 0 - ---Oo/o ·- 5 --·-·o ·-- 0 --2 5 ---• ()~ l.J 1LJ 0.5 U 

Cis-1,3-Dichior~ ro~ e - UG/L-· -- --0 _:::._ox, _ - 0.4 : _Q_ ___ 0 =-- - 30 _ Q,5 U . _:, ~ . __ O.SU 
Dichlorodiftuoromethane UG/l O 0% 5 0 O 11 0.5 U 0.5 U 
~q,lorOmethy~ ethill,etOn.!__~ _ O= -___ ~~Q_0(! =-=- =------ ~~Q=-~- q_ ·--~-11--·--=-2~ U - ---~--~ -· -~[·--· 
Ethyl benzene UG/L 6 3% 5 . 1 1 30 0.5 U 1 U 0.5 U 

11 U 

__ _!()J~ 

----+- ·-•-· ---1--· -- t---- -

~jij"· 
- - ·--•--- -· ! •--::.· :~1~ 

Jj~ __ J ___ +_. _J=. ~~ill: I . ~~ ~::. -, ---.~•I[ . 

,-----·•-

:~ . --=- l~=~~r ::: .-

--_ii _: -
10 1u 

- 10 1u 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 
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-~~f~E ;tCTS ~ NAt~~ ;-P~••r~ !_ 
RI Phase 1 Step 1 

Hex 
Hexachloroethane 

§p~pylbenlene = _ 
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Meth 

1

Meth 
~bromide ___ _ 
Methyl butyl ketone 
~~l!- chlori~ __ ~ 
~thy! ~-'~¥1 ~etone 

etone 
late 

I.·- _, ,._ .. _-·- .. ~; 

Nitrobenzene 
9rth0Xy1ene 
Pentachloroethane 
Pr~ o~le -=--·-
Propylbenzene 
Styrene 
Tetrachloroethene 
T etrah~o~ran- _ 
Toluene 

1

TotalXY!f!!leS -_ _ 
Trans-1,2-Dichloroethene 
T~ri-1,3-0ichior~~~ 
T rans-1,4-Dichloro-2-butene 

1

Trichloroethene ·--
'Tochloroftu0f0melha"ne-
Vinyl chloride -
n:s~~nzene- --
p.Chlorotoluene 
~ l~r~l!!_ol~e~ 
! ec-B~!):lbenzene 
tert-Butylbenzene 
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'T,""2,4-Tr~lorobenzene 
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1,3-0ichlorobenzene 
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2,4,5-Trichloro~enol 
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UG/L 
UG/L . - •-- -
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Seneca Army Depot Activity 
SEAO-4 Remedial Investigation 
Groundwater Sample Results 

SEAD-4 SEAD-4 7 
_JMW4~,T -- M}vf12 

GROUNDWATER GROUNDWATER 

10 8.5 
10 8.5 

_ 4 2035 _ _ _42028 r -

_ - -- --,---1 _ - FR EQUENCY~-~ -- _ NUMBER NUMBER ~ ~UMBER- 5~~1~~ - - - ;2°'!~9 

ANAL YTE UNIT fM;i:xlMUM ___ OF _ _ CRITERIA _ ABOVE OF __ _ OF _ RI Phase 1 ~ RI Phase 1 Step 1 
_ __ _,__D=-E=-T~E~C~T~IO=N __ revised 1/01 _ T ~~ DETECTS ANALYSES _ _ _ ___ _ I· 

N N 

.rophenol ____ UG/l __ _ ___ . 0% ~ ____ O _______ o _ ~ ___ 1 _1:1 ___ ----~ u 
2,4-Dichlorophenol UG/L 0 0% 1 ___ _.Q __ ___Q __ _12 ___ _J _u____ _ __ 1 ~ 

2,4-Dimethylphenol UG/L O 0% 1 0 0 30 1 U 1 U 
2,4-Dinitrophenol UG/L O 0% 1 0 0 30 2.6 UJ --2.6 ·uJ-
2,4-Dinitrotoluene UG/L O 0% 5 0 0 --~ - 1 U - ·- i U --

SEAD-4 I SEAD-4 I SEAD-4 I SEAD-4 
I -MW4-12 --- !!_W'!_:!3 _ _ __ MW4-13 MW4-2 

GROUND WATER GROUND WATER GROUNDWATER GROUND WATER 
--42034 ---- ~ 029 - - - -- f- MW4:i"- - - -

--· 42041 
12.9 7.9 

_sJ~J ~--
2.2 

12.9 7.9 3.2 
7/811999 3/31/1999 --- 2/4/1994 

SA SA 
sA- -•- , __ 

RI.Phase 1 Stej,, - RI Phase 1 Step 1 RI Phase 1 S~ 1 ES1-::.:_· --- i----- - ----- 1-- --r ---
i-N - - --- - N_•_- _ I - N - - • N 

11u I 11U I I 10 1u 

--i11~-==F,~}~i~- - - -4-- ~"-; -

2,6-Dinitrotoluene UG/L O 0% 5 - O O ---3- 0 - ---1 U---· 1 U - · i 1 U 1 U 10 U 
2-Chloronaphlhalene UG/L O 0% O O..._____ 30 1 U . ___ 1 U _ _ 1 U _ 1 U · 10 U 
2-Chlorophenol UG/l O 0% 1 0 0 30 1 U 1 U 1 U 1 U 10 U 
2-Methylnaphthalene UG/L O 0% __ .-£,-_ 0 30 _ __1_ _lJ_____ 1 _1:1 _ _ __ 1 lJ_ --+-- _! _U__ ____ __ _ J O _U __ _ 

~:~;:~ ----- ~~:~ ~ ~~ _;_ _ __ i -:_~~-- J L_ ~;~::- ::.:._ 2;Q _ · 2~ ~ ---= ,~~- 2! ~ ---________ -=- ;~L:= 
2-Nitroohenol UG/l O 0% 1 0 0 30 1 U 1 U 1 U 1 U 10 U 
3,3'-Oichlorobenzidine UG/L O ------0% -- 5 ~~-~~ ____ ___Q ~-- ~ ---- 1~ -=------ 1_- - ------ - - --- - --• JJ 

iuJ 
I~ 
u 
u 
JJ u·· 
u 

rn 
u 

· ill_ 
u 
u 
u 

· 1ll_ 
u 

3-Nitroaniline UG/L O 0% 5 O O 30 2.6 U 2.6 
4,6-Dinitro-2-methvlDhenol - UG/L O -- 0% 1 -- a - ---:],--- ~ --"i"GU ___ - 2.6° 

4-Bromophenyl phenylether __ UG/L O Oo/o • -- • ..Q~. __Q~- _ _2Q ___ _.! U · - · 11 
4-Chloro-3-methvlohenot UG/L O 0% 1 0 0 30 1 U 1 
4-Chloroaniline UG/L O 0% ----5 -- ·-a--- --l)~-30 - --1 U- -·-· 1 - . - - - ,-~-- ,-

: :~~l~:ip~: ~~: phenyl ether ~ ~= ~=-~ --·~f ~---=::.:.1 ~:. =-1 ~--~r =:=-~ ~ -~=----+ E--- + 
~4-~N~itrcco~an_0ilcin_c•,----- _U_G/_L _ _ I- _J!f- ·-- 0% -· __ _A_ _ _Q ~ _ _ __ ~Q _ _ i§ ~- _ _ 2.E 
~~op_!,~ ------ _ U.§!I:___ ____ ~ ,_. ___ 0'1/, _ _ _ 1 _ .£. 0 __ ~q __ ~'!_ R___ _ _2-! 
~~_phthene _ __ ~2!!:__ ___ _2. __ _ _ _!)0(o _ ___ _Q ___ ___ 0_~ _ ~-q __ 1 u_._ 1j 

fAcenaphth~ ~ -- - ~IL o ____ 0% _ _ __ ___ o ____ Q ____ ~ - 11:J 1 

i~;:{~i~1hracene--_ _ ~~~ ~ ~-~- ____ : _____ ---· -1 ___ --~ --~-~- -1i ~ __ ~ ~ ~ _ ~1 
Benzo(~ne _ _ ___ ~ ---0 - Q_¾ 0 ____ .___Q _ ~~- ~ _ 1U 1 _ 

1

Benzo(b)nuoranthene _ UG/L , __ _p_ _ _ _ 0% _ _ _____ __ 0 ____ 0 ~ _ ·- 30 .. _ _ 1 U ·- 1 

Benzo(ghi)perylene ~ - . ___ _Q _ ~o _ _ __ __Q_ ___ _ 0 _ _ _ _lQ __ 1 U _ _ 1 
u 
u 
u 

~enzo(k)fluoranthene ___ .Y._G~ ------·· - _Q r--· _ _9°~ - __ _Q_ __ Q_ ___ --~~ - 1U __ 1 
Bis(2-Chloroelhoxy)melhan~ UG/L . f-----q _p~ _ _ ____ 5 _____ _ Q_ ___ _Q __ lQ ___ 1 U 1 
Bis(2-Chloroethyl)ether ___ ~ _ _ __ q __ _ 0% __ _1_ _ _ Q __ O __ 3~ __ . J U 1 

u 
llJ. 
u 
u 
u 
u 
u 
u 
u 
u 
u ·u -
u 
u 

· ~(2-Chloroisopropyl}ethe~ ~G/L _ _ __Q _ 0% _ _ E Q q _ __ ~5 1 U 1 
~ (2-Ethylhexyl)phthalate _ ~ Gil _____ 1.! _ _3% _ _i Q_ _ 1 ~ O 1 I,! 1.! 

1
B1ctylbenzylp~ ate _ UG/L ____ o _ _ 0% _____ _ ___ o ___ o 30 1 u 11 

~~~:~~~ - - -- - ~~:~ . ----~ -- ·-~~ -. -- - - ~ J · -~i - } ~ - : 
0

Qt_n.:_t>_uty!f>_!l thalaie -===-- UG/L =~ =·. _ _ =3% _ ~-~ - --0 1 3_0 1 U .. 11 
P ~-_!!.-~C~Y~~.!!!!.. -· -- ~ -- _ _ _ _ _fl 0% --- -- _ __Q O 30 1 UJ 1 
Dibenz(a,h)anthracene UG/l O 0% · 0 O 30 1 U 1 
DibenzofUr~ --- u~ -- --o - -0% -- -•- 0 · o 30 1 u 11 ~=e=-:.. ~- ---~-----~-~ ---~= --- 6~ --~ ~~ - :~ : 
~~i:il~'!e __ _ __ _ UG/l _ ----~ _ O°(! __ --· ·-- __ 0 0 .~ 1 U 1,_ 
F~or~ne __ --- ~ - ,_ _ __!>+--- OJ! _____ _ q o _ - ~ - 1_ 1J 1 
Hexachlorobenzene UG/L O 0% 0.04 O O 30 1 U 11 

iolu _ ,_--1 0 l[_~ 
___ 10 U __ _ 

!£~--10 U 
To u 

- To u 
10 U 

_!OIU __ ---
- JE.I':! _ ---

10 1u 
101u 
101u 
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Seneca Army Depot Activity 
SEA0-4 Remedial Investigation 
Groundwater Sample Results · 
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ANALYTE ~ ~~ 
FREQUENCY 

OF 
DEf~TIQN 

GW 
CRITERIA 

r~vised 1/01 

SEAD-4 I 
~4-11 
GROUND WATER 

.42035 
10 
10 

7/8/1999 

NUMBER I NUMBER ~ NUMBER ISA 

- ~ - ~:TS 1~~ A~;ES ~ Phase 1f e 1 

__;;,utad~ e 0 -=-•-=-= 0°/~ _,__ ____ ,Q_.~ -=-== ~ -==,--- _ _ = ---,-30 ! U 
~ exachlorocy~t~die ne O - ~ _ --~ 0 -·-~ _ _ 1 ~ 
Hexach1oroethane O 0% 5 30 1 U 
'1nc1enol1,2~ o -=-::_ ~;. -- _ _2Q ___ 1 u 
llsophor~ e ___ O -· _ - ~ _ ___ ~ ----! ~ 
N-Nitrosodiphenylamine . 0% 30 1 U 
,F-Nitrosodipropylamine -+~ -=--+---- -· - ~ lo -·~· ----c,f--- - 30 - -, U 
1~~foh!~~e; nee --~~ - -- - 0.4 - ~ ~ 
Pejt3chlorophinol ·- _ _ Q~ - --, _ --2.6 lJJ 
Phenanthrene UG/L 0 0% 30 1 U 
Phenol ____ . - ~ 0.4 - - 3% 1 30 1 U 
Pyri ne - ---- -- 00/l - 0 0% - 1 U 
EXPLOS IVES - - -- - -- -- . 
1.fS-Trinitrobenzene- --·-o -· -- 0% - 5- -

1,3-Dinitrobenzene O - ·- 0% - 5 
2,4~-TrinitrotoiuenB ---- 0 -- 0% -· - 5 ---'-if----=,---c= 0.25 U 
2,4-Dinilrotoluene O - -~ - -- 5 ·oTs U 
2,6-Dinilrotolu-ene- . -- o ·- - ~ - 0% - -- 5 - -0.25 ff 
2-Nitrotoluene-- --o.e7 ____ - 4% ----5 - 0 .25 u 
2-a"ITiill0-4,6-0initrotoluene -- ·-0 0% - -- - 0.25 U 
3-Nitrololue-ne___ -ii - ·- 4% ·- · 5 o.25 U 
◄-Nitrotoiene - -- ·- - - · ,o 4% - - - 5 - 1 - 0.25 u 
4-affiin0-2.&-rnnitrotoluene ·- 0 -Oo/o - - 0 --32 ~ 25 U 

1HMx -- -- 0 0°/o O - 32 0 .251.J 
Nilrobenzene - - - o.e9 4% 0.4 1 - - 2 7 -0.25 U 
R-DX - --· --0 -·--0% ·-- -- 0 ----· --

iTu1!:!'.! -=- _ _ __:::- 0 =-- __ O!!_ __ ..:::.. 5 ___ :} - - _o ...... ___ ,
1 

PESTICI DES/PCBS 
'4,4'-DDD --- -- () 
4,4'-DDE - - --0-
◄ ,4 '-DDT ·- - o· 
Aldrin -- o:0036 
Alpha-BHC ·- - ---o:OOi ii 

Al.et'• -C!'~~a_ne- ---
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Della-BHC 
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-- ~ 0041 
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0% 
0% 
0% 
3% 
3% 
0% 
0% 

- Oo/o 
-- 0% -

- 0% -

0% 
0% 

___ 3%, _ 
0% 

- .3% 
--a% 

o.3 o o ---30 - - 0.011 u· 

0.2 0 0 30 0.011 U 
0.2 0 0 30 0.011 U 

0 1 1 30 0.0056 U 
0.01 -· - - 30 - 0.0056 U 

--~ - 0.0056 u 
0:-09 

"o:"09 
- ci:°09 

0.09 
0.09 

0.09 
0.09 

...E.-~ . 
0.04 

0.004 

--~+--- 30 - - 0.11 u ------ -
0 30 0.11 U --- -- -- -
0 30 0.11 U 

0 - - 0 ---30 · - 0.11 U 

• 0 0 30 0.11 U 

0 1 -·--- 30 . 0.11 U ·- "-
0 
0 
0 

1 - - ~ - 0.0056 U --301 0.0056 ~ 

o l---3-0 - o":011 u 
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GROUND WATER 
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SA 
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SA 
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SA 
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3.2 
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SA 

RI Phase 1 Step 1 RI Phase 1 Step 1 RI Ph~ 1,~~!e...!_ RIPha s~~ ESI r---·1-
N - - - N N N --E - N 

1 U - - -,- u ~0;:~F :~~ -- ~ =)I-·· 
~-

1 U 
1 U 
1 U 

- _1 ~ 

=1E · 2il;=-f-~ii~ -
.JI~ - J j_U __ 

J t _ J -=._J~--=-~ 

- WU 
---- --· 1o u 

-+---+----,- 25 u 
---- 10 U 

1U -- iou 
Tu --- -- 1 0 u 

--- ---
- 0.25 U -- -- 0.25 U - 0.25 U -- 0.25 U -- 0.13 U 

0.25 u·· - 0.25 U ·- 0.25 U - - 'a.is u--- - 0~13 U 

0.25 U 0.25 U 0.25 U 0.25 U 0.13 U 
·0.25 u---- ~s u 0.25 u - -iiTs u· 0.13 u 
0.25 u- - -·o.2s u - - o:;:i u 
0.25 u - 0 25 u - -
0.25 u 025 u --- 0.13 IU 
0.25 ii- ~ 5 u--- -
0.25 U - 0.25 U 
0.25 u - 0.25 u ·-- - 0.13 u 
a.2s u 0.25 u--- · 0 .13 u 
025 u - o~ 5 u·- ·· · - ~~1-'c-----t - -
0.25 U 0.25 U 0.13 U 
025 u·-::- __ _ ii .2s uJ-- _ _ -:-_::0.13 ~ 

· 0 01 ~ - r - 0- 01 ~ U ~- - 0.011 _U __ - - - -=- _ Oc1_3 , l!_J 

. o ~i ~--~ -_Jti L ~~ _Q.O!! u - ~= ~- ·-=- _ t] ~; 
0.0028 J O 0056 U 0.064 UJ 
o 005 u -- o ooss u - -- - - - "o.ii64 tiJ 
01 u · --011 u--- - ~w 

-~fil· 0.1 U 
0.1 U 
0:-1 u· 
o.11u 

0.1i 0.005 U 
1-- 0 005 u . -

0.01 U 

- 02 2 u--- -- - -- - 2.5 UJ 
- 0~1, -u-· - • ·· -- • - - 1.3 uJ 

+- 0.11 LI-- 0.11 U 1.3 UJ 

~1~ -
0.11 U 

- o.i'1 u·- cc-,,..,- --

-o:i"1 u - · llfUJ 
1.3 UJ 

- I --- 1---

0.11 u 
- 0.0056 u - --
o:0056 u ·-
· om1u-

1.3,UJ ----1= -r 0.064 LiJ_ 
0.064 UJ 
0.13 IUJ 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

SEAD-4 I 
MW4-11 I . 
GROUND WATER 

. ·- - .. --
42035 

SEAD-4 I 
~W4-12 I 
GROUND WATER 

42026 
6.5 

SEAD-4 I SEA0-4 I 
~vyf 1~ - MW~:13 . -..: 
GROUNDWATER GROUNDWATER 

SEAD-4 -I - - l- -SEA0-4 I 
~W4-13 __ MW4-2 
GROUND WATER GROUND WATER 
-- 4204 11 - . M\1\14-2 

12.9 7.9 
12 .9 7.9 -

--- ANALYTE - - --·- -- -· 
FREQUENCY I GW I NUMBER I-NUMBER 

--1-- UNIT - MAXIMUM - OF -· CRITERIA ABOVE • OF -~-- r __ l DETECTION - revised1/01 TAGM- DETECTS 

4 2034 _ 42029 r--

N_l!_MBER 1~A • • I .. j§!- I ~?~
9

~ ~ ~t'1~ ::-~- j SA · -
OF R-1 Pha-se 1 St~ 1 -RI Pha.se 1 Step 1 RI Phase 1 Step 1 RI Ph __ ••• 1 Sten 1 RI Phase 1 SteP.1 

ANA!,_Y_Si~ N. - . 1-· - N ~ = - , --- N -7-- _N - ~_::- N -_J . -

10 
10 

716/1999 
6.5 

3/30/1999 7/9/1999 

2.2 
3.2 

2/4/1994 
SA ·-. 

ESI -

N 

l~ F ---- ~~ ::- _j ---=~~~----% =~--~~ {ffi~ _ o~!~ - o~om~-- 0.0055U . --- ~:~ 1 ~~ 
0 0.064 IUJ 

-l/L------,1----~f:-::--- ~~ ----7 -- ~ ~ - . ~ --~~:: ~ -- --- ~~ ij---- - - ~:~:l ij--- - 0011 u 
O 13 

!!~ 
01 .::_-_::_0•1; · ---=_ 5 _ ·- o-- o __ =-~=-- E_21.! L .:: - - 001_y_ ·-"J>7ffi_ 1C . .:.--:-.:: - __ _Q_Q 11 _L ·.:.--::-:-: __ _ 0 
OJ 0% 0.05 0 30 0.0056 U 0.005 U 0.0056 U _0~-~00~5_5,_U......., __ 1-----+--------,1---+---

0 0054 1 3% t 1 30 0.0056 U 0.005 U 0.0056 U 0.0054 J 0.064 UJ 
0 

I i 
ooo56 ~ ..:: .z•~ ---·004 ____ Q 2_:: ~ ·-0.00S6u __ D_:ooj u-_=~- -_~o.§5§~ =-=-- _ o.oo55U ___ r --- + = o064 ,!!d_ 

~ - ~ ~-=~--== -~: -~--=- ~-- % -=-=~~ -~-~im~J_· 

0~!~ - -£~n~{ --0

~~~ - ~--_ t~--~~-1---~;,~~ ~--
.""c'=- ----~+=-= ---+--====~o:.j_C.___ - --0•1; · ·ooo -- o ·o 30 0.56 U 0.5 U - o-:sii U ·-0.55 u-· -- -i::..:: - - --~ 4 UJ 

HERBICIDES ______ _ __ _ --- - ------------- -- - --- --- --- . - -- -------- - ·-··- ·---

2,4,5-T UG/L O 0% 35 0 0 5 
2,4,5-TP/Silvex UG/L O _ 0% -- 0.26 0 . -- 0 --- 5L _. 
2,4-0 UG/L O 0% 50 0 0 5 
2,4-08 UG/L O 0% 0 ---- ··- o . ---5 

~:~~~=---== ~~;~ ~ __ .:_.:.-_ __ - -_ ~~; ~ -;~~~- J--- = l --~::=~-{1=~-
Oichlor~ ------ ·-- _ UG/L _ 0 __ 0% _ _ _ 0 o _____ 5 _ 

1----·· 

_ Di_no_s_e~ -- _____ ~ L - ____ o ____ _Q% 1 __ o ____ _ p 
1

~ P!, _ ____ _ _ _ UGIL_ __ _ ___Q _ _ _ ~ _.2.:_4_4 0 __ -~I 1_ 

MCPP UG/L O 0% 0 0 

I 

----•--~-=-~:-f ==FBI~----
1.2 U 

f--- j ---2.6 - U 
-- -- -=--a;~ B-~--

- - 0.57 U 
--• --·-- ---

- 1~ \l! 
120 U 

METALS ______ • - ~ --- - - --- --- ·-·- - --· - -

~uminum --_.::___ UG/L --3820 -~--~~ - - ---~ . ---- ~ =---- 3? ___ 3Q::.- IJ911 ··- __ ___ .i:~ J .:.. 1;i__6ji_ ___ -:_· __ :-7 20 J- - --
A_ntimonL __ __ - ~ __ ~ _______ _21'1, 3 _ _;; _ .] __ 1P --~} ~ __ ~ 9 J _ _ 3J u __ _ 
Arsenic _____ UG/L 6.5 17% 5 3 5 30 5.2 u 1.6 U 5.2 U 

, ~~~~m ·-==----- ~~t --==-~2!:- -~ = ~~r-1~~ ·-=-t .::.:.~~~-~~--r =·?1J~~~ ~ =-~~ ~H~~--= --__ J!f~0- 0!_ !! ____ -= ~ 4 ~--= 1~~ ~-
Cadmium UG/L 5.6 7% 5 1 2 30 0.9 U 0.3 U 0.9 U 0.3 U 0.9 U 2.1 U 
Calcium- -- • - UG/L - · 147000 ·-· 100•1; ·· --- -- O 30 - - 30 64100 · 1340-00 ____ 126000 · 61900 ____ ·- 103000 - - -· 66300 
Chromium----· •. - UG/L 260 - 60% ··----- 50 ·· - 1 1s ··-·--30 3.2J - 3.2i ---~ J--·-·· -- 1~-;y-- - ~ J-- -----2-:su ,~;~~---~:=---~ -~~t- -=~~~~ - j ~~=-~-:.9 -~- f _ --- : ----- ~~ ;~~- _!'.!t - _};~ __ :.:: __ -_: ;1 §- - --;~~ t :-= =~~H*-
Cyanid• UG/L O 0% 200 0 0 26 5 U 5 U 5 U 5 U 5 U 
Iron · - UG/L - - ~ -- ·-90% - -300 .. 15 27 __ 30 __ .,...1920 - ··--·,·1999 --· ·---1~ - 297 - - ··--j"j50 -. --- -~··•·47J -

1i:"ead - .•. UG/1. 2.2 - iJ,j, --15 · o 4 -- - 30 0.6 U 0.9 UJ 0.6 U 0.9 UJ . 0.8 U - 1.9 J-· 
~~esiu;,,:-·· _ - ~.!_L·-=--=- 57600 _:-_ ·-100~ - - 1 -~ 30 _:---:._ 30 --1!)_~ -=1 012_0 -::::- _:-2!1 QQ - - -- ~,-:,.~9§ =·:-.;.·:1..550q - _--.::_-,o@.--
Man9anese UG/L 655 93% 300 5 26 30 229 262 137 J71 · · US 60.5 
~rcury __ ~~ L---~ -- ~]"f; _ _E 7 ·-o __:_-·- -·2 _:.::-·_~30 - o:i" u-- - cfi u___ o.i"u _ ·-_:- :-I1u _::_:-_:-.-_=--i1_1{_-.::_-:_.:_-= 0.041:)-
~i~kel UG/L _,___1,~- _ __ 40'~ !_~0 ~ _ 12 ___ ~Q . _ E l_ 4 J ___ 4 U ~-1 J_ ___ _ _ -~~ _____ 4 .l! 
Polassium UG/L 14400 100% 0 30 30 4520 J 3110 J 1540 J 2990 J 14400 1640 J 
's elenium- - UG/L - 24 - . - 37'/, 10 - --3 ----11 --30 --2.9 u - ~ -······-· -- - ~ u - ---1~8U - ~ u----- ·- o7 u 
Sil~er - - - UG/L ---- 6-.7 -- 173/; 50 0 - -5 - 30 -2.5U - 2.SU -- - -·-1 .2 J-- 2.5U -- - 42U -
Sodium --·- - UGiL ____ 82600 ·--· ·100% 20,000 ·; --30 --30 --6.lllMI - ·· c--"="1----- - --- -- 4650J- - - ~ - --- · -·124Cio ___ _ 
'Thallium- ----- ~ 4.9 -- ~ ---2 -·-- - o·- 3 --30-- 3 U 4.9 J 3 U- --- 1.9 U 3 U 1.2 U 
Vanadium · UG/L 11 .4~ 30% O 9 · 30 4.7 J 3.3 J · 2.5 U 1.6 U 2.5 U 3.7 U 
Zinc_:- _ __ __ _ _ _ ~ ---9s -- a'i•J· ___ ,_ __ .§ =~- -~ _ _ 22 -~ J =!Y [ __ -_ ---~ 3 _,1__ •• - - -- · 9.3 -J -- __ w:z- L _ :_::_ 15.2 .L . 
Nitrate/Nitrite SU 10,000 0.01 
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ANALYTE 

VOLATILES 

1,T,1,2-Tetrachloroethane 
1,1,1-Tri-chloroethane -
i, l ,2,2-Tetrachloro'ethane 
1,1.2-Trichloroelhane 
1.1-DichlOroeth~ 
1.1-Dichloroethene -
1.~ich1012propene 
1,2,3-Trichlorobenzene 
1 .~i°T richloro_e~~ne 
1.2,4-T richlorobenzene 
1,2,4-Trimethylbenzene -
! ,2..:Qibro~3-chloroprof>a.~ 
1,2-0ibromoethane 
1,2-Dichlorobeni:e~ 
11:oichioroeth~ 
1,2i}!chloroethene{t0tal} 
1 ,2~pic~l_or~ropa~ _ 
1,3,5-Trimeth~n~-
1,l-Oichlorobenzene 
h3-0ichl0roe_r~O!__·~ 
1,4-0ichlorobenzene 
i,2-0ich~ro~an8 
2-Chlorotoluene 
2-Nitropiop'ane 
Acetone 
~c.jtoOitrile _ 
AUyl chloride 
Benzene 
Bromobenzene 
BrorT'loch1orome'thane 
Bromodichloromethane 
BrolTIOtorm ---

Butyl chic-ride -
Carbon disulfide 
Carbon tetr8chloride 
ChlOracetollitrile- -

1 

Chlorobenze~ - _ 
Chlorodibromomethane 
ChlOrOethane --
ChiorofOrm - -

Cis-1,2-0ichloroethene 
Cis-1 ,3-0ich~opropene 
Oichlorodifluoromethane 
Di chlor0methyl methyl kelone 

-UNIT 

UG/L 
UG/L -
uc;,-L-
UG/L u&L-
uG/L 
UG1L 
uGIC 
UG/L 
UG/L 

UG/L 

UG/L 

UG/L 
uc,i:" 
UG/L 
UGI~ 
~I,__ 
UG/L 

UG/L 

UG/L 
UG/L -

UG/L 
UG/L -

Seneca Army Depot Activity 
SEA0-4 Remedial Investigation 
Groundwater Sample Results 

gAD-4 I 
MW4-2 
GROUNDWATER 
- 42018 ° -

FREQUENCY 
OF-- -

GW

CRITERIA 

NUMBER 
- ABqVE 

TAGM 

NUMBER 
-OF-

5.3 
5.3 

4/1/1999 
NUMBER ISA -· -

OF - RJ}>_h~!.1~ee 1 
ANALYSES DETECT_!Q~ _ I revised 1101 DETECTS 

- - N-

_ _Q_I 
. ..P 

0 

- ~ 
0 

- 0 -=-:21--
0 
ii 
01 -
0 
ii 
a 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 s- -

i!I-- l =-- ~ 
0% 

Q. 
0 o- -
0 

11 

30 
30 

. 30 ~~ ---~r--1----2~!-==l =--! 
0% --~, 0 

-1_ - 30 
_::- 30, _ 
__ 1_1,_ 

_1_! ,_ 
11 
25 
11 
25 
25 
25 . o~l--~~, 

1 

f.ijy: -_ -~ 1 
0% 5 
0% 3 

0% -
Qo;; 
0% 
3% 

t~I = -~ 
3% 
0% 
00/o 
0°1, I 80 
0% 
0% 
0% 
0% 
0% 

-Oo/o 
0% 
0% 
0% 
0% 

a% 
0% 
0% 
3% 

80 
5 

- 5 

5 

- 5 

7 
5 

DA -·s 
=--i 

0 
0 
0 
0 o•·· -
a 
ii 
0 
() 

0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 - - -0 
0 
() 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

_() 
1 
0 
0 
0 

_a 

~ 

30 
11 
25 
11 
25 
11 
11 
11 
30 
11 

11 
--30 1 -

11 
2 5 
30 
~a 
11 
30 
30 
11 
30 
30 

0 1 30 - - , 
0 - - ~ , -
0 - ~ 

30 
11 
11 
30 

1 u 
l l!_ 
1 U 
1 U 
1U -

l lU 

1 /U 1 U 
1 U 
, u 

, ·1 u 

11u 

11u 

S IU 

l lU 

llU 1 U 
1 U 

1 1u 
1 u 

1 U 
1 U 
1 U 
1 U . 
iu 
1 U 

llU 

SEAD-4 I 
MW4-3 
GROUND ~~~R 
MW4-3 

3.9 
7.9 

1/20/1994 
SA -

ESI 

N 

10~ _ 10 U 
10 u 
10 U 

!£!! 

1~1u 10 U 
10 U 

l0 IU 

l0 IU 

lO llJ_ 
10 U 

lO llJ 
10 U 

10/U 10 U 
10 U 
,_§ u 
101u 

101u 

p\pll\proj\Seneca\S4ri\Tables\Valdata\Gw.,ds\stats2 page 11 of25 

SEAD-4 I 
MW4-3 
GROUND WATER 

SEAD-4 I _ 
MW4-3 
GROUND WATER 

42019 
8.5 
8.5 

3/29/1999 
SA 

-- ,--
42033 
1 0.95 
10.95 

7f7/1999 
SA - -

RI Phase 1 SteP 1 - LRt Phase ,··s~ 1 - - -.-- -- : -F --
N 

11! 
1 U 
1 u 
1 u 
1 U 

11 U 

I u 
u 
u 

11 U 

11u 

11u 

S IU 

11u 

11U 1 U 
1 U 

11u 
1 U 

1 U 

! u 
1 U 
1 U 
1 U 
1 U 

ll U 

- 0.S~U-

_Ji~_ 
0.5 U 
O:S u 

--+------=0.5 u 
0.5 u ~,-0.5 U 

0.5 u -
- -0 .SU 

-- o.s u -

-- O,S LU 
o.sliJ 
25 IU 

5 U 
- - o:5u 

0.5 U -o:su 
0.5 u---

- --0.S u 
- 0.5 U 
o.s u 
o.su 

- · o.5 u
o.s u -

- -•--- 50 U 

0.5 u - o-:su -
0.5 u-o-:s u--
o.s u-
0.5 u--
0.5 U 
25 U-

QS U -

SEAD-4 I 
MW4-4 
GROUND WATER 
MW4-4 ' -

4:9 
8.9 

2/1/1994 
SA 

ESI 

N 

1o lu 
10 U 
mu 

101u 

101u 

101u 
10 U 

101u 
10 U 

10 /U 10 U 
10 U 
io u 
l0 IU 

101u- · 

S~D-4 \
MW4-4 
GROUND WATER 
--42020 

10 
10 

4/24/1999 
SA 

RI ~a~e 1' ~tep 1 

N - 1 
-11u 
+Irr -- -
l llJ_ 
1 u 

l lU 

!llJ 1 U 
1 U 

1 U 

11u 

11u 

1 IUJ 

S IU 

1 1u 

llU 1 U 
1 U 

1lu 
1 U 

1 U 
1 U 

- -1 UJ ,u-, u 
1u 

ll U 

I SEAD-4 I 
MW4-4 
GROUNDWATER 

42036 
to 
10 

7/8/1999 
SA 
RI Phase 1° S~p 1 

N 

0.5 U 
o:S u 
o:S u o.s ·u 
0.5 U 
o.s u ·-o.su 

o-:s u 
0.5 U 
0.5 U 
0.5 U 

, ___ Q.5 U 

o.s lu 
0.5 U 
0.5 u-

0.5 U 
0.5 U 
0.5 u 
Q,5 u 
0.5 U 
0.5 UJ 
0.5 U 
25 U 
5 U 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0:5 u 
0.5 u 
0.5 U 
0.5 U 
0.5 U 
50 U 

0.5 U 
0 5 U 
0.5 U 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
25 u 

- 0~5 U 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

----
i~~;4 i 
GROUND WATER 

42018 
5.3 
5.3 

4/1/1999 
j
--

FREQUENCY ,- GW , -NUMBER j NUMBER l NUMBER ISA - .. 
ANALYTE __ ·· -,~, MAXIMUM ,__ OF _ _ CRIT.ERIA ABOVE _ OF _oF RI Phase 1 __ Step 1 

~ =i DETECTION revised 1/01 TAGM DETECTS ANALYSES 
. - .. ---- ---- --- - - - ·-------- - .. -- -- -- N 

l_g!llW\lttwi~~-~=s-- U_G/1 ·o_ = 0% =-= --~~ __ Q __ __j 1, __ 
~ methacrvlate UG/L 0 _____ 0% _ __ _ _ ___ 0 _ _ _ Q_ _ __ _ 11 

SEAD-4 1· 
MW4-3 
GROUND WATER 
MW4-3 

3.9 
7.9 

1/20/1994 
SA 
ESI 

N 

SEAD-4 1· 

MW4-3 
G~_LINDWATER 

42019 
8.5 
8.5 

3l2!!'1999 
SA 
RI Piiase 1' SteP 1 ·• - - 1-- .. 
N . -

S~D-4 -, -~ SEAQ_-4 I _ S_EAD-4 I 
MW4-3 MY-,t_4 I .. "!"Y4-4 

GR~~~~ w

1
_ATER ~~~1[) yYATE!l ~~~~~tl ATER 

10.95 ----4.9 10 
10.95. - --8.9 10 

7/7/1~9_ ~ 1/1 9~i 4/24/1999 
SA SA SA 
RI Phase 1 Stej>_ 1 -- E~ .. iff Phase 1 Stej> 1 .. --~ -- - -~ ~1 ~ -
N " j;{ -

- - - --+-- --1--1--

Hexachlorobutadiene UG/L O 0% 0.5 0 0 11 -- -+-- - - 1---

SEAD-4 I 
MW4-4 
GROUND WATER 

42036 
10 
10 

7/8/1999 
SA 
RI Phase 1 Ste 

N 
- 1 

I
- -- jj~ - .. 

0.5 U 
· o.s ·u -Hexachloroethane UG/l O 0% 5 o O 11

1 

' 
----------- • --- ---i---- - ---- ·- ---1--I ---- --- ---o:s ij :~ropylbenzene _ UG/L O 0% 5 o _ O ____ 11 

Methacrylonitrile _____ UGIL o ___ Q!! ___ ~-- _ Q_ __ q ___ _ 1J _ 
Methyl 2-propenoate UG/l O 0% 0 O 111 
MethvlTertbutvl Ether UG/L - 0 ___ Oo/, .. ___ _ ~ __ _ 0 ___ 11 ----~ ~-
Methyl bromide UG/l o 0% 5 __ __!> ____ y,___ 30 _____ 1 U __ 

Methyl butyl ketone _ UG/L ___ O _ _. 0% _ _ _ Q _. Q_ _ __20 5 U 
Methyl chloride UG/L O 0% 5 0 0 30 
Methyl ethyl ketone UG/L O 0% · 0 O 30 
Piethy1iodide___ UG/L ---o --· - ·-Oo/o --- 5 . - - oi-·---0 - 1 1,-
Methvlisobutvlketone UG/L 0 _____ Q_o/!_ ____ ____ 0 ·o -~:. 30 -_ 

Methvl methaCf'ltlate UG/L O 0% __ 0 0 11 
Methylene bromide UG/l O _ 0% 5 _ · 0 0 11 

~1u 
5 U 

SIU 

Methylene chloride UG/L - 0 -~ - -- 5 - -- 0 .-- - ·· O - - 30 

Naphthalene UG/l 0 0% -- 0 l--- 0 11 

__ ~IU 

Nitrobenzene UG/L o 0% 0.4 0 0 11 -- --- --~cc+-----" -----· - -- - -- _ ..;. ---
Ortho Xylene _ UG/L o ___ ---~ ___ ? ·----- ~ --- _Q_ ____ 11 
Pentachloroethane UG/L O 0% 5 O O 11 

!:'ropioflitrile -- --- ~ ---=-~---Q-- --=-~ ----~=--.}·=- __ Q _ 11 _ 
tropylbenzene - ~~ - ----- ~ ___ _Q0'!_ ____ 5 _ __E_ ____ O __ !_!J_ 
S!}'.r~ _ ___ __ UG/L ___ ____ Q _ -~ o - ____ 5 o.._ __ o ~ o 
Tetrachloroelhene UG/L O 0% 5 o O 30 

Tetrahydr0furan- ~-= ~,L --~==---~ =~~--·--- o~. ___ o --=--1}

1 
_ _ 

Toluene UGIL 0.4 3% 5 0 1 30 

TolaTx;leiies ~ _ UG/L -- --~ 4 =. -~=~io -~-~ ·=--= 5 ---~--- ]_: =--.=_ 1 -=~ ~- __ _ 
Trans-1 ,2-Dichloroethene UG/L O 0% 5 O O 25 
::rrarlS-1 ,3-0ichloropropene_.=~ _-_ ~~ . _ _ -rio/o --- ~-4 _ - __Ji - _ _Q_ _ -~ __ 30 
Tr~n!-1,4-Oichloro-2-butene UG/L __ t?.1---- __ 0% ___ ___ _ __ _Q_ 0 __ __ 1_1 
Trichloroethane UG/L O 0% 5 0 O 30 
Trichlorofluoromethane UG/L O -- ··oo/o --5 - 0 O ··-11 - . ·- -- -- -- - ----- ---- •---
Vinyl chloride UG/L O 0% 2 0 0 30 
n:~tyibt3nZene -=-~- -=- _!:!GIL - :=..-=--_o __ _--··a% - ··- ? _ _ Q _ 0 ~--·-11 
iP-Shforotoluene ____ __ _ UG/L ____ a _ _ ____ 0% __ 5 Of-- O ___ 11 
e-~~oluene _____ ~ _ O _ . 0~ ____ - ~ _ __ _2. ~ _ _!_1 
sec-B~tylbenze~ _ _ ·- !,!_GIL ______ o ___ ~ ____ 5 O O _ ___ ~ 

~e~B_utylbenzene_ _ UG/l ___ - ~ ___ --~ -·--- 5 - ~ _ 0 _ J_! 
SEMIVOLA TILES 
T°2~ -Trichlorobe"nzene - UG/L____ o -- - 0% 

i.~-Dichlorobenze!!!-. -=~/L -1-.~--~-- o -~= 0%1------ ~ +-
1,3-Dichlorobenzene UG/L O 0% _ 3 
(4-Dichlorobenzene UG/L O 0% -- - -- 3 
2,2'-o,rybis(1-Chloroprq,an'1_ UG/L ... __ 0 0% 
2,4,5-Trichlorophenol UG/L 0 0% 
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• 

0 

l L 
0 
0 a'- -
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2,4-Dime henol ·-- UG/L 0 - - - 0% ____ 1 --------·- 0 30 - - 11 U -- - i ~,-U - 1.1 U - - 1 U --- 1-.1 U --- - --, U - ·-· - , U 
2,4-Dinitro nol UGIL 0 - ----iw. - 1 0 ---- 0 - 30 27 U - -- - - - 2.8 R -- - -- UR- - 2.5 R ·- ---2-.6 UJ ----- -·2.5 UJ - - 2:S UJ 

UGIL _ o -----~ ' _ 5 0 __ o ___ ~ ~ - .J.! U --- ! ,.!_ U _____ 1_1_ U_ -· _ __1 _U_ __ 1.1U ______ !_!) ___ ____ ,u 
UG/L O 0% 5 0 30 11 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1 U 

>-----~-------'-'U~G~IL~ ->------o+-·- 0% ·-·------· o ·- 30--11U - -- ··-- --- .. ·1.i u - -· - - 1 u -· -- - ----;:,u · --- --iu ---1 U-
2-Chlorophenol __ UG/L 0 __ - :::_ 0% __ 0 ·=- 30 _ ____ _1_1 -~-=--· - -- ~ 1.1 !) _ --=-- __ -_---1 u -=-::- _ __1___1_ U - +---1 ~ _ _ _·_ J. U-_ 
2-Melhylnaphthalene UG/L O 0% 1------'-'-- 0 30 _ 11 U _ 1 U _ 1.1 U 1 U 1 U 
2-Methylphenol -- UG/L O ---o¾·- ---1 o -· o -- 30 -- 11 u ---- -- ·- 1 u--- -- - -- - ---1 u --·-· ---- · 1 u-
2-NilrOan~ · - ·--uGT - - o - oo/; -- ·--s ----o- -~ 0 . 3o - 27U i s u ·-· ---- rsu · ·- -· 2.sl.J 
l-Nirro~ ______ UG/L --0 .:_:__-:::-.:::-a~ :::.-::.:::-_ 1 __ .Q ___ Q - _- 30 ~--=-· _! 1 {[ __ .. _ -- -- -- 1 ff ::: -= : . _ _J_ U _ 
3,3'-Dichlorobenzidine UG/L O 0% 5 O O 30 11 U 1.1 U - --='c+c---+---c-c+u 1 UJ 
3-Nirroaniline UGIL O - 0% ____ :S ____ 0 ___ 0 ____ 30 ___ 27U -- ""°f7 R-- ---'"cfC'--- ff------ ·2.5Uj 

UG/L o -- ~ - --·-1 - ___ o ___ o 30 - -27U - ··--u u·-----· ---+-----+ U 2.5UJ 
i=,== =-====- ..+=U:..:G::c/L::.._1-1--- -=-JO -- 0% ___ O ___ O 30 11 U -- - --1.-1 U -- ---t----t--1--+--- U 1 U 

UG/L 0 ~ --- --1 0 ·--30 -· - ··, ; u · ---· .. - - --- - 1 U 1 U ---1 U 
f--'l-l-~l-~1-~ - -1-'U~G~/L~ l-1----0+--- 0% 5 ---0 0 . 30 ---, 1 u-- 1.1 u 1 u 1 u -- , UJ 

4-Chloro hen I en I ether UG/L 0 0% 0 0 30 11 U 1.1 U 1.1 U 1 U 1 U - 1 U 

4-Melhylphenol UG/L 22 ·-=-- - 7% =-! ~--_- 1 ·~~----~==~-Jg -=- J1 u _=:::- -:::. - 1 1 u - -~ ,Tl,!__:::=~ :::-.:..-1 l!_ .:..-. t-----t- ::: ___ __,_ ~ - -- -=- :... 1. Q 
4-Nitroaniline o 0% 5 0 0 30 27 U 2.8 U 2.7 U 2.5 U 2.5 U 2.5 U 
4-Nitroph~ -- - --0 - 0'/o - --1 - -·-- 0 -- 0 ----30 - -· 27 U - . 2.8 UJ - ·- - 2.7 U - --- 2.5 U---. t--- ~ + ~-- - 2.5 U 
Acenaphthene - - o · 0% . -- ---0 --- 0 30 - - ,, U Ll U- - · - 1.1 U-- - 1 LI--- -- ·--; U 
Acen~~lhylene- __ :::-_---· UG/L _ o ____ _}y. -=-==·--·-- o --_:::--o 30 - - 11U - -~ _1_1_1!_--· Ii"~==-~ _ Ju -· -· --- -,- u __ 
Anlhracene UG/L o 0% 0 30 11 u 1.1 u 1.1 U 1 U 1 U 
Benzo(a}anthrice-,;·e -- -- U-G~ ·-·- -a ·•• - 0% -· - .. ------ 3o 1·1u 1.ftJ - 1.1U ·- - -- 1u - 1U 
Benzo(a)pyrene ... UG/L - 0 - - 0% __ _ _ 0 - C.,---~'-' ---30 ---·-11u · _ - - 1.1 u ·-- - Ti° u -------, u - --- - 1U 

Benzo(b)fluoranlhene-- UG/L ----0 -- - 0% __ ·::::_ __ -=~_:__ _2 -_ -_ 30 =-- ·-,1 u-::._:::- -: .::: :::IJ: u_-::::- -i: i g-_ .:..=. -_=; u -.=-~- ....JJ. u -- - - - ----- - 1 if 
~•nzo(~ ---- UG/L o __ - ~ ----- ____ o _____ _() ___ 3_!) _ 11(! ____ .!._1_ U __ 11 _u _____ _ 1 u _ ____ 1_-_!':!._ _ _ _!!:) 
Benzo(k)fluoranthene UG/L 0 0% 0 0 30 11 U 1.1 U 1.1 U 1 U 1.1 U 1 U 1 U 

lfil5<2-Chloroethoxy)mei~•n• UG/L _=::__ 0 -:::_ Q¾ ____ :::_5_- __ o_ --=:- 0 ·=~ _ --FtI -:-.::: __ D. !!--__-_~ - - 2 1 ~ -.:_:::-:- :::_ --.::."J:q- __ _:- - :::._1._1_[_ _-_:--1_[::: - ~- _ i _I!_ 
Bis(2-Chloroethyl)ether UG/L O 0% _ 1 0 O 30 11 U 1.1 U 1.1 U 1 U _ 1.1 U 1 U 1 U 
filill:"Chloroisopropyl)elher UG/L -0 - · 0% -- ---:s - ---0 - --- O -·-· 2 5 -- · · - - · - ·;:1 UJ ___ - 1-:1" U--- ·-·· -, U - - - --1.-1 U - -- - 1 U -- --- , U 
Bis(2-Elhylhexyl)phlhalate · uG/L 1.1 - 3% - ---5 -· -o-· - , ' 30 --- 1 ◄ U 1.i u ·- - 1.iu --·- 1U ___ ·· -- 1.1_u _______ 1 U - -- 1U 
BuiylbenZylphlhalate - UG/L ·-o· - -0% -----· - - o ·--·- 0 30 - - 1·1u 1.iu - 1-:i" u ------ 1u -· -- --·1-:,u- -- 1U 1U 
Carbazole - ·- UG/L - () - -·-o,;, -- ----- - 0 - -- 0 ___ 30 ___ 11 U -- -· 1.1U -- 11U ·-· - - - - 1 u·-- --- Gu - ----- 1 u· , u 

~~~•!!.e ______ ~Lio__ -:_o ·-_:-__ =-_p¾ ~::::::::--·---.::_·_~- o _:-_~ __ --,,- u - --- :,:, u - --i,u -_:::- 1u-:-_::: -_n □------·- 1u- i u 
Di-n-bulylph!!lalate UG/L 0.15 3% 50 0 1 30 11 U 1.1 U 1.1 U 1 U . Gu - -- --, U 1 U 
Di-n-ocl\'!P!llhatate ~ --- o - --- Co/; --·--· - o -- o JO 11u 1.1uJ · i .1 u --- 1u-- ·1.1 uJ --, w-- - ;u 
DibeOz(a,h)arl"lhracene ----·---a - 0% -- o· 0 - 30 -- 11 u - 1.1 u 1.1 u· ·---· - , u ·- -uu . - 1 u- - 1 u 
oiiienzoruran · a - -·-·o¾ -·- o o - ~ - --- 11 u-· 1.iu --•·--1.1u· - - - 1u uu ---, u--- iu 
Q~ ehlhalate _ - - 0.9 _ -,i~ _:-__ :__ -::::::: o -·:·.:._ 5 - _:- 30 :: _ ·}°,§ J-:_ :::_-- _ o o~ J - 1 rg- -· · 1 u ··. __ 1.1 jf _ ~~:~::::, u :_ ..::::_ _-_:_-:J: y 
Dimethylph!!lalate O 0% _ o O 30 11 U 1.1 U 1.1 U 1 U 1.1 U _1 U 1 U 
Fluoranihene____ F=--+- - 0 ··- o;,;; ----- - · o ___ 0 30 " , , ·u -- -- 1.1U 1:i" u - 1 u--·· ---1-_1u·- --- - - 1- u ·- - -, 0 
Fluorene ___ ·--- UG/L O - 0% -- - · · ·- - O -- ·-o 30 -- - i"i U -- -· TT U 11 U ·- - - ·1 U -- --1.1 U --- ·-- ,- U-- -·· -, U 
He~lorobenzene- - UG/L - -- 0 0% - - 0.04 --~o· 0 - 30 -· 11 u - ··-o_0-11 UJ - -·-· 1.iu _______ ·-:iu- ---Ll U -- 1U ___ ·-1u 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Groundwater Sample Results 

SEAD-4 I 
MW◄-5 

GROUND WATER 
MW4-5 

3.1 
5.1 

S~D-4 I 
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,GROUND WATER 

42021 
7 
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42030 

SEAD-4 I 
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- 42040 - -
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11 
11 

ANALYTE _ , UNIT--:_[ MAXIMUM 

-----+-

FREQUENCY 1· GW r-NUMBER 
- -OF CRITERIA ABOVE 
DETECTION ~~c!J~ TAGM 

1/20/1994 

NUMBER I NUMBER ISA - -- OF - -· OF ESI 

D ETECTS A~AL YS~ -

4/24/1999 SA __ _ 

~~ Ph~~:,c'ep 1 

4/1/1999 
DU- - -

4/1/199: _ 
SA 

-◄2022 [-

RI Phase 1 Stee 1 RI Phase1 Slep 1 ----,- -- --F N - - N --

11 
11 

7/10/1999 
DU - -

0

RI Phase 1 Ste!' 1 :- --r- -
7/10/19~ 

SA 
RI Phase 1 Step 1 --•- , N --

__ o 0% _. 0.!} ___ _J)_ __ _ ___ c _30 

o a¾ s a 30 

N 

11 U 1.1 U 1.1 U 
1 1 u- 1.1 u - - 1-:i u --

11 IU 1[.lJ 
1JuJ 

1!"1'9'U'CNl~utadiene_ 
Hexichlorocy~lo ~diene 
Hexachloroethane 

l
inden0(1,2~ cd)pyrene ·

~~o~e __ ·---+~ ~ 

2_ -- 0% 5 0 t ---2Q,_ 
0 ft 0 ~ - -- ------- --

11 u - 1.1 u - ·-1.1 u-· -+--- "-'-!=--- +---1 u 
11 u· 1 1 u 1-:i" u-- --- 1 u 
11u 1.1 u · - 1:1 u-- 1.1 uJ 1uJ 

N-Nitros~i~enY!amin_! _ 

~Nitros~_pr2pylamine 

0 0% ----=-1--- 0 - 0 ·- ~ /o -· - -- - 0 
- 0 - 0% o 

2.2 -- 3% --- 1 

30 
··-30 

- 30 
---3-0 Naphthalene _ _ _ 

Nitrobenzene 

Pentachlorophen~--=- -
Phenanthrene 

-- 0 - --- 0 - 30 

PhenOI - - -

.fu•n!>. 

0 -·--- 0% -- ·- a - o 
0 ·-·- a% - - 0 0 

0~4 --- ~:~ --=-.~1 - -=·-!1- 0 
_()_ 

1 -
30 
30 
30 
30 

is~~~ --_-+r°'_'='_CC~---_ -_,.1----=jL---Jir---- JR ~ f : ~ ~~ ~~- fi 
2,6-Dinitrotolueno O 0% 5 1F 1 32 
2=-Nitrotoluene___ 

17
~ ~-I-- Oa7 --- - 4% - -- - 5 - 0 - --

2-amin~:S:-Dinitrotoluene -Q - - - 0% - - -

-·- -!---

0 
0 

! ~ 
2 1 - ~ 

27 3-Nitrotoluene___ ,-~~-r - 2:S 
4-Nitroto~ en"e 1 o 
4-affli'Oo-2,6--Dirlitr0l01uene O 
HMX - - UG/L 0 
Nitrobenzene - UGJL. - 0.89 

~·-'.!1 ~= - s 
4% 5 
0% 
0% 
4% 

0 
ci 
1 

- '[! 
32 

32 
27 

11u ·· - ii u -- - 1.1u--- 1.1u --·- 1u 
11 u - G u- 1.1 u 1.1 u - . - - 1 u 

- · 11 u - - - 1.1 u - --:;:1 u -- -- - - -,.i u- - --- , u 
11U -·- 1., u - --,.1u· ··--1.1u-· - --- 1u 

··2 1 u - I's R-- ---2.1 u --- ---2-.6 uJ-- ·--2.s uJ 

11 u 1.1 u ,., u 1 u 
11 1u 

- - ~!l.t!. 

___Q. 13:I UJ_ 0.13 UJ 
0 .13 uJ 

- o. 13 u J 
_0::,:3 QJ 

0J 3ILIJ 

0.13IUJ 
0.13 UJ 

· - - -- 1.1 u-· 1.1LU 
1.1 ru 

0.25 U 
0.25 U 

0.25 U 
0.25 U 
0.25 u 

-- o-:-is ci· 

- 1.1 LI 

-o.2st· ±=_-1½! :C=--=--•-0.25 U 

1
-~ o~u== 

0.25 U 
-::_a .2s _u __ • 

0.25 ~ 

i~} ~-:..-=~ 
0.25 U 

_!J!:!._ _ 
_ 1~ 

0.25 _I!__, 
0.25 U 
o.isu 
02su 

1.1,U 
1 .1 u 

r _ _l.! u 

__ 11(,!_ 
! u 
11u 

~ s1L ._L~ s 1u 

·-·t -~ Sil/-_ * ...'!.c_~S[U 0.25 U 0.25 U 
- - 025 u--- - ~ u 

_ _!).~ IJ 0.25 U 
0.25 U 0.25 U 

· 02s u 0 .2s u 
0.25 U 0.25 U 
0.2s u·-- o .is u 
0.25 u - - 0 .25 u 

__Q~ U _ _D.25 U 
0.25 U 0.25 U 

ROX - --· -- --0 - Oo/o 
T~l"i' - - - +-~- -<-~ _ ~ 
PE~TICIDES/PCBS 

- -- 0% 

_ _Jl .4 

-- ~ 

0 
0 
1 
0 
0 · ii-~ !~I~ :-J~ 

0.25 u 
- - 025 u 

oTsu 

_, _ 002~1J __ _ 
0.25 U -· ·- - - -·-
0.25 U -·-- -

- li::!s u 
0~25 u 

oTs u - - o}s u 
__ 0.25 UJ 0.25 U_,I 

4,4'-DDD 
4~'-DDE 
~.4'-D~T _ 
Aldnn 
i>Jj>!)_a-BHC _ 
AIJ>h_a-<ehlordan!'. 
Arocior-1016 
ArociOr-1221· 

Arodor- 1232 
Aroclor-1242 

Aroclor- 1248 
Arocior-1254 
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Beta-BHC • 
Delta-BHC 
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0 
UG/L - 0 
UG/L - 0 

- !UGI!:__ . -_0.0~ 
UG/L 0.0028 

-- UG/L·- o 
0G,L - -- o 
UGiL - 0 
UG/L - 0 
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- u Gii: -o 
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30 
30 

0 3 0 
0 30 
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1 30 
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- 3 0 
To 
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- ,~ 
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0.0056 u 
0:011 u 

page 19 or 25 
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1 u 
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0.25 u 
Q-25 ~ 
0.25 U 
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0.25 u 
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0.25 u 
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0.25 U 
0.25 U 
0.25 U 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

MW4-5 MW4-6 MW4-6 MW4-6 MW4-6 , ______ ._ 
SEAD-4 I 
MW4-5 
GRa°UNDWATER 
MW4-5 ,. 

SEAD-4 I _ ,S~D-4 I 
q_B_OU_ND WATER ~ GROUND yv_ATER 

S~AD-~ ·I· - - ~EAI>-~- 1 - __ ,S§AD-4 I 
GROUND WATER _ GROU~ ~ T~R ~!_lOUND WATER 

SEAD-4 I 
MW4-7 
GROUND WATER 

' --

I · -

3.1 
5.1 

7 . 9 9 • 11 
7 . . 9 9 11 

4/24/1999 . 4/1/1999 4/1/1999 7110/1999 

42039 
11 
11 

7/10/1999 
SA-

42023 
6.1 
6.1 

3/29/1999 SA--- i-
. ANALYTe·· 

1/20/1994 
FREQUENCY I GW - , NUMBER- NUMBER [ NUMBER ISA-· . ' . ·-

.. j - illfil:j: MAXIMUM I - OF - CRITERIA .. ABOVE OF- OF ·- ESI 

42021 ~ 42030 42022 42040 

- ~~ Ph:=1-Si:~ . ~ -Phase 1 ~tef> 1 - ~~Pha;~;p~-~-~- ~~r;~1 RI Phase- 1 Step 1 RI Phase 1 Step 1 _____ ~ 7 DETECTION - 'ievisedTto1 -- TAGM _ DETECTS- ANALYSES --
N N l -- -. N-· . N - -f- --- N - --£- --1-··· N •• ---··r-N--

UG/L C!1=,===..- 0% ___ _ Q ___ 0 ____ :)9 _ =="----1---0.0056 U __ __ 0.0054 U 
Endosulfanll UG/L 0 - ~ ---- --·· 0 __ 0 ___ 30 ___ _ __ 0.011U _ 0.011U 

0.005 U 0.005 U 

Endosulfan sulfate UG/L O 0% ____ o O 30 0.12 UJ 0.011 U 0.011 U 
Endrin UG/L O 0% 0 0 . 0 30 0.12 UJ 0.011 U 
Endrinaldehvde UG/L O ~ -- -·-s ____ o ___ o ---- 0.12UJ 0.011U ~ 11 U 

Endrin kelone UG/L O 0% 5 0 0.011 U 0.011 U 
Gamma-BHC/Lindane UG/L o - .•. 0% ---· M S ... --·01----~1--- =i 0.058 UJ - 0.0056 U___ -·· 0.0054 U -
Gamma-Chlordane UG/L 0.0054 3% 0 0.058 UJ - - ifo056 U 0.0054 u· --- ... , 
~tachlor UG/L 0.0056 7% _ 0.04 _ __ 0 ----· 2 __ . 30 _ 0.058 UJ __ __ _ 0.0056 U _ ... _ _ 0.0054 U . __ 
Heptachlor • ~ _ UG/L 0 _ _Q!! _ - ~ _ _ _ ~ _ _ 0 ____ 30 ~51!_ U_,I_ 0.00~ lJ _ ___ __0c~ ~ 
Hexachlorobenzene UG/L 0 0% 0.04 0 0 25 0.011 U 0.011 U 

0.005 U t--c-o=.=.c+c- - - 0.0038 J 
-:o"'.o'-':o-c-5+cu~ - 1-1--c-o-:.o-c-05± u--- - 0.0052 u 

0.01 U - - - - 0.01 UJ --0.01 U 
Melhoxychlor UG/L 0 0% . 35 0 0 30 0.58 UJ 0.056 U . 0.054 U ·o:os u ___ 0.05U ··--o.052u··· 

Toxaphene UG/L O 0% 0.06 0 O 30 5.8 UJ 0.56 U 0.54 U 
HERBICIDES --- ---- --- ---- ··-·- - - -------- - . ---- - ·-·-•·-

- o-:-5 u- -- . - - 0-.5 U ~ 0.52 U _. 

12,4 ,5-T UG/L O 0% 35 - 0 0 - 5 0.12 u~-· 
1

2,4,5-TP/Silvex UG/L 0 0% 0.26 _ __Q_ ____ __Q_ 5 _ 0.12 U __ ' 

-----!--- -- - 1-----1- -- - 1-- --1-
- -+•--- ---+---- ------1--· --- --+-

- t- . - r- -
·--1--- --!--- -1- t---

- 1------ ---1---- 1--- --1----- 1-- -·- -- l - - ·-----i--·-
2,4-0 UG/L 0 0% 50 0 0 5 1.2 U 

12,4-DB UG/L 0 0% 0 0 5 . 1.2 U 
-·· ~--· -----+-------, - - +------- ---1-•---+ -------1 --- ----

'o.iapon _____ UG/L 0 ·"o¾--50 0 - 0 --- 5 2.7U-
Dica!Tlba UG/L 0 Qo/; ---o .« --_- o --·- 0 ----5 0~1-i U __ _ 

Dichloroprop 
Dinoseb MCPA ____ _ 

-,~ 
~ UG/L-

0% 0 0 5 1.2 U 
·- 0% -·---1 0 0 ----5 - 0.57 u 

0% . 0.44 0 0 5 120 U 

•---- 1-•· --

f-----

---+- __. ·- --1-• - , _ 

- 1 MCPP - ---

METALS 
_ _I!!! _ _ 0 ___ i) --- 5 120 U - 1---- - l--·-- 1-----1-- ' ·--➔--

AJ-;;;;,Tr,.;-m • · - -- UG/L 3820 -- 90% - 50 --25 - ---- 27 --- 30 ------iii' J ··--:z~ · ·- --II~ J ·- --- • -- 39.5 J ---- --1711 J -
Antimony - ---- -- UG/L 39.3 -- - 233/,---- 3 - 5 ·1 30 21 .4 U --- ---·-T 2 u· - T2 u·---- 2.8 J - 3~7 U 2.2 U 
Arsenic-_:-==:-_-_ UG/L 6.5 _ _::- 17% _ ·· --5 ==·.2. 5 ---·· 30 ·-::_-i]_ u -_--_-:_g u - -_-_-:_ ,:e l[_ ·-= - 1.8U ·- ·-··s.2 _u___ _ ---,]_ u-

1Barium _____ UG/L ___ _m ~% - _J_,~ __ 0 --- -~ - - --~ .• 36.1J __ 38 ~ -!.._. ___ ] 86J __ 1~ ,!__ __ _1!1J _ _,I__ _____ ~~J __ -- -~ J 
j~'}'!li_lJ~ ----- UG/L - ~ 3 ____ _!Q% _____ 4 __ _ <>_ ____ .. I ---~2 24 )J_ ___ o.~ _,!__ __ ___ _J).~_\J______ 0.1U _ _ 0.4U ____ 0_4 lJ --~ 1U 
Cadmium UG/L 5.6 7% 5 1 2 30 2.1 U 0.3 U 0.3 U 0.3 U 0.9 U 0.55 J 0.3 U 
caiciu_m _ __ --- - ~ • 147000 - - 100% -· ·-· - - - 0 ·- • --30 ··- 3 0 - 147000 · -- - 128000 - - ---46300 - -- - 48900 -- - · 6 · - 73000 - -- 43800 -
'chromium 260 60% 50 1 18 30 - 2.6 U-- 0.7 u ·-- - 1 J - --- · o.i U-- -- - - 0.8 U · -- 0.7 U cobalt _______ uG/L - T2 - · rroi, -- - ·-a ·-·s ---30 - s.2 J___ ,su·- -- ----1.s u ··--·- · u u ___ --- -- ---Tsu ----1.5u · ~~e_=- -.:-_ - ~:---- iff ___ ~~ _-_ --~~~ ~-=--~=....:--=-t =--~~- ~~1 ~- ·:_ j~~ ~-~1; ~ -- -~1~ -_-_:-~-= ---~-==- 41&--- -?rn 
Iron UG/L 90% 300 15 27 30 143 296 153 J 245 J 20.8 U 76.7 J 196 
li:ead - -· - UG/L. .. - 13 % ·-,5 --- - 0 - . --4 - ~ - - o:S u o~u -- -· - ~9 u ·o.9 u - ---o:a IJ---- .. ·o:-s iT- 0.9 UJ 
:~ nesium - ---- uG1L - - 1ooo/; - ·- o • --- :,o ---_-3o - 31000 18400 - . - . - 5420 s100 - 8860 -· -· ---81i9o - -- - 5550 
'Manganese --- UG/L ·- 93% -300 5 - :is-- 30 ...... - .... ·4;; ... - -8~5J - - -- 27A -- 30.2 -- ---,,6 --- 117 --428 . 
Merc;;,y · - --- - --- UG/L 0.04 • 7'/, - - 0.7 -·-·· o _ 2 ___ 7o-·o .04J -- o:'i uJ ·-- --- · o:T u ·- o.1· u - ~ u · · -· - · 0.1 U --··o~iu 
Nickel - -------- UG/L- - ~ 40% - 100 -·-o· ·- 12·--30 - -- 4,T U J -- · 2 J · - 1.4 U 4U -- T 3U ·-uI 
Potassium ---- - -- UG/L · - 14400 ---- 100% -- - O --- ·30 ---3 0 --- 7320 - ·-• 1050 J 260 J -- 366 J - -- - 1110 J - - 1090 J 1560 J 
Selenium- . -·- - UG/L --24 37% - · , o 3 - - 11 ------ "30 - - 0:9 J - .... ·:i.2 T - . 1 .8 u - - · (a u-- -- --~ 9 u- --~ UJ . - - - ~ 6 J 
-- - - ·--- - --- ~ ------- 6.7 --- 17% ·- - · s o - · - o --- 7 --30 4.2 u-. 0~9 u ·. - o.9 u o.9 u - .. ·-2.5 u - .T 5I . -- · 0:9 u Silver 
SodiUm 
rha11ium 
VanadilJm 

----- •u~ --- ·- 100% ·- 20,000 --·- 1 ···-- 3 0 ·---3-0 -- 14100 - - 11200 ·- ·· 2il3oJ ·-- - 2260J ----6600 5560 -- s140 

Zinc -

UG/L -· - 10% ___ _ 2 _____ 0 ____ 3 30 1.2 ·u ···-· ·- - 1.9U - -- ~ IJ- - 1.9U __ -+--~I- 22u·-·· --- 3.7J 

_!,!GIL - - . 3 0% --~- -=--=- -- _2 __ - ~..==~ _ ·11 !J. 1~ ·u - _ _!j [ :- - 1--:S~ _ _ _:--29 U --_1} _\) 

Nitrate"!Nitrite _ __ _ 
UG/L 87% 0 26 30 42.6 10.8 J 48 J 2.3 J ---'+~--+- 3.5 J 
SU 10,000 0.03 - -- 0.02 

p'.>it\l' -..a\S4ri\Tables\Valdata\Gw.xls\stats2 ·,t 25 1/17/2001 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

SEAD-4 -I· --- ·sEAD-4 -I SEAD-4 j sEAD-4 j SEAD-4 I 
MW4-7 MW4-8° _ -- MW4-8 ~~:9 -_ MW4-9 =-

j QRCJUJ'ID ~~f! GRO~DWATEf! ~OUNDWATE'<_ Cif!Sl_UNDWATER _ GROUNDWATER 

8.1 88 11 · s.s · --8 -
8.1 8 8 - 11 6.5 . - 8 . 

SEAD-4 I 
MW4-9 
GROUNDWATER 
042038A 
--- 8 

ANALYTE 1-UNITIMAXIMUM 
FREQUENCY 

- OF-

D_~TECT!ON 

- -; - =[ -r 
_ _ _ !'.!10119~9 - ~/30!)9g9 711011999 3130{1992_ 71811999 71811 gg~ 

GW ~ NUMBER NUMBER [ NUMBER rSA SA ~ A SA SA SA 
~ ITERIA A BOVC _ ~ - _Q_F- - ~ ~h•s~1Step-1 - RIPhase 1~~ L - R\Pha'--" 11-t• 1 _RJ Pha!i1~ ~ -1 -- R\Phase1Step1 Rl ~·••i'°Step1 

r~~~cl_ 1.!Q.! _ TAGM DETECT~ ANALYSES I-__ --i . __ _ _ -!-- - F- -
N N I N N N N 

-- · --- - - - - ·--

~-~~:~;~ach10, oethane UGIL _!) _ · --Q% =-5 =-=--o =-=-o -= i 1 05 l!_ - _ ~ - - - _-j -::_- _.9.:_5 _lJ_ - _ 

1,1,1-Trichloroethane UG/L O 0% 5 O O 30 0.5 U 1 U ~ 0.5 U ~ 11'U~ ----t - - ~ ~ --
1,1,2,2-Tetrachloroethane UG/L O--= 0% -:....---=-s -- _:_--30 =- - 0-'-5 _lJ__ ·- - . - 1 iJ-: --:._ --:._-:::· ~-5 !,! - _ - l-
1,1,2-Trichloroethane UGIL 0% 1 0 30 0.5 U 1 U 0.5 U 
~ 1-0ichloroethane UG/L - 0% --·-·5 - 0 -~ ----o.su - - 1 u ·-· - 0.5 U-- --+- ---+----1- ----
,_h!-Dichloroethene _ UGIL Jl_~ _ ::._ ~ ..=_-__Q_ _ o ---=- 30 =·-= O:s t£ __ - 1 u--:: =._ · --- -o:S _lJ___ 0.5 u 
;!,1-Dichloropro ne UG/L O ___ 0% _ _ .2_ __ ____Q_ ____ 0 ___ __!_! __ _£.~ U _ _ _ _ _ _ __ ...Q;5 £__ __ _ 0.5 U _ 

:!,2,3-Tri!:!>l~~nzene UG/L o_ _ ___ 0% __ - ~ _ O Q ____ ____!! __ ~ U _ _ _ 0.5 U _ 0.5 U 1- __ _ 
1,2,3-!richl~ ~~- UG/L __ O _()% ~ -- __ _!! _ __ _!! __ _!_1 -~~ U _ _ .9.:_5 !:!_ ~ 5 l!_ __ 
1,2,4-Trichlorobenzene UG/L O 0% 5 O O 25 0.5 U 1 U 0.5 U 0.5 U 
1},4-Trimethylbenzene-- - 0% - - 5 -- o O - 11 - o.5 U - - - ··o.5 u - 0.5 u - - i -

-1.,2-Dibromo:3-chloro o_ ane __ 0'1! _ ..9.:._04 ___ -o O _]; __ Q~ LI _ _ _ 1 U _ _ . ::_.·D U _ _ 0.5 U --~-+- _ 
1,2-Dibromoethane ·F=- -+---''-1 . 0% 0.0006 0 25 0.5 U 1 U 0.5 U O 5 U 
1,2-DichlDr'obenzerie-- - - UG/L o - - 0% - - -- - 3 - - --- - - - ·25 0.5 Li- - { iT ~ - 0.5 u· - -~ U -
[ 2-Dic~~oethan!_ _ UG/l O -=-_Qo/o __ Q:¥ -~---=· _-=.- 30 ~-=- 0.S.!:!_ - -- '"f u-·-=- _--.Q.5 U = - -·~ u- _ -=-

1..!:_2-Plchl~roethene (total) . UG/L O _ J)_!o ___ 5 ___ _ _Q. __ __ 5 _ _ _ _ __ -· _ ___ +----•----
1,2-Dich!£ro~-- UG/L O Q¾ ____ 1 _Q _ _2Q __ _!) .5 l!__ 1 U [ _ _p.~ l,J 05 I/____ _ _ 
1,3,5-Tri~~.!'!'•~ -+~--+--- Cl_¾ __ ___s _ _ 0 __u _ ~51,J 1- __ .9.:_5 U_ 
1,3-0ichlorobenzene 0% 3 0 25 0.5 U 1 U 0.5 U 
1J-Dichlorop;opane -- - ~• -=-5 _ _ ____ _ 0 _ 11 - _ _Q,5 ~=- -___ 

1
• -= 0:S U 

1,4-0ichlorobenzene 0% 3 0 O 25 0.5 U 1 U 0.5 U 0.5 U 
2.2-□ichloroproeane- 0% _-Q-~.=__ ~ -= TI _ (~ u _ ___ .=.=--0~5 ~ - ·-. o.5 ~ 
2-Chlorotoluene 0% 5 0 0 11 0.5 U 0.5 U 0.5 U 
~-Nitropro~n•- -0'/, . i_ -- 0 ~ _!_1 - £5 U - ---~ U ..:_- - ~ l!..._ ~ 
Acetone ~ '---+-- 3% O 1 30 5 U 5 U 5 U 5 U 
Acrylonitnle - __:__ 0% ~.- ~ - 1 ____ § _ 11 =- _ ~ _ -Q}'[ = - _O~ ~ ~ ,~I chlorid_!' ___ 0% _ ~ 0 __ Q __ __u _ __ _ _ _____ _(),5 !,)_ _ _ __ __ ~ 1/__ __ f-
Benzene 3% 1 1 1 30 1 U 0.5 U 1 U 0.5 U 

Bromobenzene 
BromOchloromethane 
8-romodichioro-methane 
ar0mororm -

Butyl ch loride 
Carbon disulfide 
Carbon tetrachloride" -
ch1oracetonitrile -

Chlorobenzene 
Chlorodibi orriomethane - - --
Chloroethane 
Chloroform-

Cis-1 ,2-Dichloroethene 

Cis-1.3-D~~ 
Oichlorodlfluoromethane 
'Oich1oromethy1 methyl ketone 
'EthYI benzene -

Oo/, 5 ·o - - - 0 - - 11 - - -- MU 0.5 U 
0% 5 0 0 - --2-5 t U - • 0.5 U - 1 u-· -o:s u · -

o o¾ 80 ·o -- o -----To 1 u --o.s u 1 u - o.s LI-- .. 
- - o -ooi; ao o -- - o ----- 1u· -- o.s u - - i"u- - O:Su -- ,_ -

0 0% - 5 . 0 0 -- 0.5 U - - - 0,5 U 
- 0 0'/, -- 0 0 30 O.SU 1U -- 05U 1U- - 0.SU--

UG/L o 001. - s - o- o ·---- :io o.su ·1 u o:Su 1u ___ ci:S u 
liGii: -- -- 0 -- --0% - - 0 0 -- · 11 - -sou -- ---- sou - - f- -

i!,IGIL ~- ---=-- 0 j 01i = -_;; - _cc . - 0 
UG/L O 0% 0 o_ 

30 0.5[U 1[U 11u 
tu ___ _ -u~ - --0 - 0% --·-s - o 

UG/L - 0 - - 0% 7 0 i,"" --!= i~i~ I ir i~. 
0.5 U 
0.5 u 

-- o:S u 
o:s u 

- 0.5 U 

1[U 

~-ijf--~--
--1 

uG1L ____ o 0% s o 
.QGIT --o ~ 0°~ --::__o.4 ~t -
~~- _ Q O¾ s _o _ 
UGIL O 0% 0 
UG/L -- - 5 3% 

0 
a 
0 

0 1+-- -

30 -os u · -·•--- -- --~I=---¥sit~= 
30 ~lu 

I 

1[U 

0.5 u 
os u ·2su -
o-:-s u 11u-· 

25 U o.su --
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

SEAD-4 ,

1 MW4-7 
GROUND WATER 

42042 
8.1 
8.1 

7/10/1999 

SEAD-4 _ I 
MW4-8 
GROUND WATER 
- 42024 . 

8.8 
8.8 

3/30/1999 
- ---- -- - FREQUENCY 

ANAL YTE UNIT MAXIMUM - - OF 
GW 

CRITERIA 
-- -- - ______ DETECTION J revised1/01 

NUMBER 

ABQ_~ 
TAGM 

NUMBER I· NUMBER _,SA 

12_E;TS A~A~SEs( Ph~se 
1
1 ~'!e.

1 

SA-

R(Phase 1 ~Step 1 - -i- - -
N --

I~~ --"- UG..!J, s=2 =---- Q'l, =~~~a~-sE.,_ 
l~YI meth~_la.t~ _ UG/L O 0% _ _ __ O 
rHexachlorobutadiene UG/L 0 0% 0.5 0 

_ -• _ 0 _ -- _ .11 0.5 U 
0 11 0.5 U 
() . - -11 - 0.5 u 

I Hexachloroethane UG/L 0 0% 5 0 -o - - - i"i - o.s D 
j~~ylbenzene ___ UG/L O =-- __ _ o~-= = 5 -~ _ __ ~ 
l·Methacrylonitrile ____ _ UG/L _ 0 _ _ __ 0% _ _ 5 O 

I.Methyl 2-propenoate UG/L O 0% _ O 

ci - ,,- - 0.5 u 
0 11 0.5 U 
0 - - . - 11 --- 0.5 u --

11 0.5 U 
30 -0.5 U -

I Methyl Tertbutyl Ether - ~ ____ 0 0% . ~- _- -= "§:1:::-
I Methyl bromide UG/L O 0% 5 _ 0 

1
Methyl butylketone__ UG/L ___ 0 _ 0% ----- -- 0 --

1 Methyl chloride UG/L _ 0 1- _ 0% 5 0 

0 
0 
0 
0 
a 
ci' 
iJ 

--30 - - 5 u 
30 - 0.5 U 

1
~ thylelhylkelone . ---· - ~ _ __ . __ _Q _ ---~!o _ _ 0 
Methyl iodide UG/L _Q __ ---~~ 1-- _ __5 ___ _.Q. 
Methyl isobutyl ketone UG/L O ___ _9°~o _ _ __ _ _ 0 •--

Methyl methac~ UG/l 0°1/, _ _ __ !-- __ 0 1• 
Methylene bromide 0% 5 0 
Methylenechloride --'-+-----0% ----5 - 0 
Naphthalene __ _ __ ___Q _____ o~ -~=--=. .. - (!, 
Nitrobenzene - ....J..:= '--l-- 0 0% 0.4 Q, 
OrthoXylene ____ UG/L __Q. __ ·-·-- 0% __ 5 0 
Pentachloroethane UG/l 0 0% 
P~ nitrile __ _ UG/L ____ - 0 _____ Qo/,

1
, _ 

~ opylbenzene _ _ _ UG/L O • _ ~o 

§tyre!'!_ _ __ _ _ UG/L ___ Q_ _ _ __ _.P_!, _ __i 
T!!_a_5:~loroe~e~!.... ·- __ ~ _ __Q 0°1!_ __ --~ 
Tetrahydrofuran ____ UG/L __ _Q_ _ __ _ 0% ___ _ 
Toluene UG/L O 4 3% 5 
Total Xylenes ____ UG/l 4 -~- 3%1 --:+---

0 a•-
0 

Trans-1,2-Dichloroethene UG/L O 0% 1 
!~-!_ns-1 ,3.:Qichloropropene ~Gil O _ __ _ __ OJ~1- ~ 4 r _ _ _ 
,Trans-1 ,4-Oichloro-2-butene UG/L _ __ 0 --~· 0% _ r 0 

a•· 

Trichloroethene UG/l O 0% 5 
Trichloronuoromethane UG/l - - ·-- 0 - - - oo/o 
Vinyl chlo~de UG/L ·- 0 -·- -0% 
11-euiylbeniene -- - UGIL - - 0 --- -· 0% 

-:::t 
e-c_11I~rotoluen~ _ __ _ UG/L __ p-__ __ 0~1- __ 5 
IP: lsopropylloluene _ _ _ __ UG/L __ _ O _ ___ _ __ 0% _ 5 
sec-Butylbenzene UG/l O 0% 
~e~-Butylbe~ ne - UG/L ____ __ _Q ____ 0% 
SEM IVOLA TILES 
1,2 A-T richlOrobenzene 
1 J-DichlorobenZerle 
1 ~ oichlor0benZeM 
1,4-:0ichlorobenzen""e 
2,2'-oxyb~s(1.:Cl!!_o~p.!:opane) 
2,4,5-Trichlorophenol 

UGii:- - r-1· o . 0% UG/l - 0 . 0% 

at_ - ~------- ~~I. 
UG/L O 0% 

plpitlpr 1\S4ri\Tables\Valdata\Gw.xls\stats2 

-1 

0 

=--6 
_(l 

0 

0 

0 

0 
0 

0 
a 
0 

0 
0 
0 
0 

.. 0 

0 

30 - ·s R 
- -, i 0.5 u-

30 2.5 U 
- 1 1 ___ · o_s u 
-- 11 -- ·o_s o· -

30 - 0.5 U 
11 -- - o:su 

- 11 - - 25 R 

· --~ _-_ o) u 
11 

--11 
- 111 
--~i= 

30 

0.5 UJ 
·25 R 

0.5 U 
0.5 U 
o-:-su 

p 

01 --=-ir-~~~-
301 osl~ 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
() 

0 
-0 

11 
-- J o•-

11 
30 
11 
11 
11 
ii 

: 11, 

-~ 
30 
30 
30 

-- - 5 

30 

MU 
MU 
O:S u 
MU 
~u 
MU 
MU 
MU 
MU 

1.21u 
1.2 L! _ 
u lu 1.2 U 

J IU 

p, 

I 

I 

· 25 

__ J_ __ 

11U 5 U 
1 U 
5 U 

siu-· -

~J_t,J _ 

11~ 
1 U 

jjt_ 
11u 

11u 

1 U 
1 U 

--, u 
1 9-_ 

2.6 U 

SEAD-4 SEAD-4 ! 
MW4-9 MW4-9 MW4-9 

l~~C>:4 I I SEAD:4 I· 
IMW4-8 I 
GRQt,J_NDWATE_R GROUND WATER GROUND WATER GROUND WATER 

42037 42025 - 42038 . 042038A 

I 11 
6.5 

- ---
8 8 

11 6.5 8 8 
7/10/1999 3/30/1999 7/8/1999 7~8/~~, 

SA - • SA 
SA ___ 

SA 
RI Phase 1 Stee_ 1 RI Phase 1 Step_ ( ~ h•~ ) ~ e.!. . RI~~~ 1 
-N -r. - --,--N - ·-· N 

- - -- N-----

---- _-- ~:,~ --_ -
_ --- ~ SIU 

--- 1---1-

MU MU 

~~ ~ ---- --==- --~:a ---i--
M U MU .,. --o:s U -- 0.5 U 
OS UJ - 1 u---- -
- 5UJ ___ --- SU SU 

__ p~ u__ · ; Q_-__ · ___ :isu_~--- I ____ 1 
SR SU SR 

- 0~5 u - - 0.5 u -JI~ -::---~L:t~: 
0.5 UJ 0.5 UJ 

-~~~ 1f __ ~~ - . - . -:-::::-:::_]fiC =J~- ____ __ _ 
0.5 U 0.5 U ··o'.s u___ 1u_____ ·o:s u-- ----

··-·o.s u -·- """i u - - _-_ -- - -- ' 0.5 U Eu-·. -- --2.su - o:su __ _ 
0.5 U -o:su--

- 0.5 U ---- -=11F -1---~r ~-l---- i-= 
0.5 U -•----o:su 
o:su-- -

-• - - 0~5U -- - I • 

0.5 U . 0.5 u --- . · o:s u __ _ 
- -0.5 U 

0.5 U 

6\u uu 
"1:i U 
1.i u 

2.8 IU 

11u 

11u 

U IU 

}~ll =~ 
1.1 _1:J__ 

28/u 

0.5 U --o:s u - --
- 0.5 u-·-· -

-~Q_ 5 U~- -
0.5 U 

J: r_ ---,=-~ -
0.5 U 
0.5 u-

1IU 

~!~---'- --1IU 

- 2_5Ju 

\/17/2001 



Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 

I - - I I - i_s_EAD.:4 I SEAD--!, j 
MW4-7 MW4-8 
GROUNDWATER GROUNDWATER 

42042 - 42024 

8.1 8.8 
8.1 8.8 

7110/1999 313011999 

FREQUENCY I GW NUMBER NUMBER 1 NUMBER ~ sii · - SA- -
I ~ NAL~E.._ _ 1-.~T MAXIMUM - OF C RITER ~A A~f_ O F=: __ ~ ~F-__ RI P~~1Step 1 Rlf'_!'as~i'~pl 

_ _ _ Dlc_TECTION_ revised 11!)1 TAGM DETECTS ANALYSES N I N • I 
1z."'.v=""KlRj9c_ophenoJ,--; ==--= 1LGJ~ :::....:,..-==- o· _.. 0% :......;;;,- __ 1 .,.,__o_ -,-;.-..,_~o ==--,.. 30 1.2 u _ _ 1 ~ 
2.~-Di~l£~phen~ UGIL O 0% _ 1 0 _ _ Q _ ~~ 1.2 U __ 1 lJ 
~-pim~~enol UG/L o _ _()_°(! __ __ 1 _ __o ___ o _ __ 30 __ .!_.2 u _ 1 ll__ 
2.~:Qini~phenol _ UG/l _ ___Q _ _ 0% 1 _ g -· -·- ~ 30 3 UJ _ _ ~.6 U!!_ _ 
2,4-Dinitrotoluene UG/L 0 0% 5 0 0 30 1.2 U 1 U 
2:6-Dinilrotoluene UG/L - 0 - - - - 0% - - 5 0 0 30 1.2 U- - 1 U 

~-Chlo~ n_!P~alene - UG/L- __Q _ _____ 0°(! _ _ Or __ Q ·-·- _1Q __ !_:2 UJ l~-
2-Chlorophe~ I __ _ _ -· ~~ ____ (! 0% 1 __ _Q __ _ Q _ - ~ _!_1 !:!_ 1 ~ 
2-Methylna~thalene UG/L ___ ~ - 0_% O ____ 0 30 __ ~ U 1 U 
2-Methylphenol UG/L O 0% 1 0 0 30 1.2 U 1 U 
2-Nilroaniline- - UG/l - - 0 oo/o - - 5 0 0 30 3 U 2.6 U 
,i-Nitrophe~I -- UG/L -- ~ 0°/o --1 0 ·-o _ 3o 1.2 U - 1 U 

3,3'-Dichlorobenzidine UG/L O 0% 5 O O 30 1.2 U 1 UJ 
- -- - - - ------·- - - - - -·- - - 1---- - - - ---
3-Nitroaniline UG/L O 0% 5 0 0 30 3 U 2.6 UJ 

--.:.. - ·- -- -- - - -- - ·- -· ~ - -
4,6-Qi~itro-2-methylphen~ ~~~-__ O _ 0% 1 _ _!) O ____ 3_0 3 ~ 2.~ ~l-. __ 
.~ Bromo_ehenylphenylether_ UG/L _ O _ _ _ 0% ___ O O ---~ Q )2 U 1 ~ 
4-Chlo!:_o-3-methylphenol _ UG/L 0 0% __ 1 __ 0 _ . _ 0 30 1.2 U _ 1 ~ -·--
◄-C hloroanil ine UG/l 0 0% 5 0 0 30 1.2 U 1 UJ 
. -- ---- --- - - -- -· - --
4-Chlorophen)'iph~ ~lh•r _l!P_I!. _____ __()_ 0% __ O 0 __ __ 30 1.2lJ 1U 
4-Methylphenol UGIL 2.2 7% 1 1 2 30 1 .2 U 1 U 
◄-Nftroanil10e - UG/L o 0% 5 0 0 - 30 · 3 UJ 2.6 U 

4-Nilrophenol == UGIL =- ~ . - 0 _ 0% 1 0 0 - __ 30 3 R 2.6 U 
Acenaphlhene UG/l O 0% 0 0 30 1.2 U 1 U 

Acenaph~hyl~n• -=-_ Qcit!:_ - 0 - 0~ --=- 0 0 _ 30 _ 1.,2 U 1 U 
Anthracene UG/L 0 0% 0 0 30 1.2 U 1 U 
Benzo(a)anthraEen! -~ lJGfh ·-=-- _ 0 __ _ _ 0% 0 0 30 f~ U ! ~ 
Benzo(aJpir•~• U_GI!:.__ O 0% _ O O O 30 12 U 1 U 
Benzo(b)Ouoranthene UG/l 0 0% 0 0 30 1.2 U 1 u 
B_!lnZ?(Qhj~e- UG/l - --=- ]: 0% ~-- 0 0 _ _ 30 1.2 U 1 U 
Benzo(k)fiuoranthene UG/l 0 0% 0 0 30 1.2 U 1 U 
ais(2: Chlo~~o~~e~ne -: u~ - = :=-:§. 0% 5 o - 0 _____ 30 - 1.2 '-l 1 u 
Bis(2-Chloro':lhyl)ether _ UG'h.__ Q 0% 1 0 0 30 1.2 U 1 ~ 
Bis(2-Chl~ oiso~l)ether UG~ _ _ 0 0% 5 0 0 ___ ~ 5 __ 1.? !J 1 U 

~•(2-§lhyl!!•"YllPh~ lale_ U~ L 10! ~' 5 0 1 _ ~ O 1.2_ U 1.3 U 
Butylbenzyphthalale l!2fl,_ _ O 0% _ _ O ~ _10 1.2 U 1 U 
Carbazole UGIL O 0% 0 0 30 1.2 U 1 U 
Chrysene uGIL - o 0% o o -- 30 1.2 u 1 U 
Di-n-butylphthalate UGIL . . 0 15 3% ·so O • -1 30 1.2 u 1 u 
Di-n-octylphthalate UG/l. O - 0% O - O - 30 · 1.2 U i U 

Dibenz(a,h)anthra~ n~ uGJL - - 0 0% -· 0 0 - _ ~ 1.2 U 1 !,i 
Dibenzofuran UG/l 0 0% 0 0 30 1.2 U . 1 U 

D~yl phlh!lale u gtL - =--=- E.1 ;y % - 0 5 ·- 30 1 2 u 1 u 
Dimethylphthalate UGIL O 0% 0 0 30 1.2 U _ 1 U 
Fluoranthene UG/L - 0 0% 0 - 0 -30 1.2 u-· - - 1 U 
Fluorene - UG/ L - 0 0% --- 0 - 0 - ~ 12 U - ·--; lJ - - ---:- - - - - - - ~ - - -- · ·- -
Hexachtorobenzene UG/L 0 0% 0.04 0 0 30 1.2 U 1 U 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 
Groundwater Sample Results 
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DETECTION revised 1/01 TAE~ DETECTS ANAL.'.!'.~S N j 
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1Hexachlorocvciooentadiene· UG/l 0 0% 5 ---0 ---0 --·30 --1.2 lJ 
HeXachloroelhane UG/L a - --- -o¾-- - 5 -- --- 0 --- 0 --- - 30 1.2 u 
=·=====------,==--+--- -=+··----- ____: --- --- --- - -- -
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isophorone . UG/L O ·=--= 0% :::: -· - - ~:.:-~] =-=~ 0 -=-.:..::_~ _ 1.2 ~ 
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Naehthalene UG/L 2.2 3% -· ____ . ___ 0 --· 1 ---· _ 30 ·- 1.2 U 
Nitrobenzene __ UG/L O ··- _ _Q_~ I--- ~ _ _ _ _g ___ ~ ·- __ 3Q ____ _!-~ l! _ 
~ nta~ lorophenol _ UG/L O 0% _ _ 1 _. iJ __ __ O 30 3 U 
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1Phen-ol UG/L 0.4 - 3% -- 1 -- o -----1 -- 3 o 1.2 u 
i~~C6S1VES -= UG/L O · -=-._]IB' --- . · ~-=·_"i ~--=-(! - --~ q l!... 
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2-Nitrotoluene UG/L 0.87 4% 5 O 1 27 0.25 U 
Z:amino-4,6-0initrotoluene UG/l O - ----- 0% ---- 0 0 -·-· 3 2 - 0.25 LI 
3-Nitrotoluene UG/L 2.6 -- 4% ---- 5 --·a-- - 1 -- - - 27 · - -- --
4-Nitrotoluene UG/L 10 - -·-·· 4°/o - ··5 - -- 1 ---- 1 ·27 
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SEAD-4 I 
MW4-8 

SEAD-4 I 
MW4-8 
~~0:UND Y'fAIER 

SEA!)-4 I _ S~D-4 I 
MW4-9 MW4-9 
GROUND WATER - GROUND WATER 

SEAD-4 I 
MW4-9 
GROUND WATER 
042038A . 

9 RQU~D Y'fATER 
42025 - - - --420311 ___ - -42024 

8.8 
8.8 

3/30/1999 
SA --

42037 
11 
11 

7/jOiJ 999 
SA 

6.5 8 
6.5 - -- - 8 

3/30119~ _ 71~iJ 99~ 
SA SA 

-- - 8 

7/8/1999 
SA 

RI Phase i'~ 1 I RIPhase- 1 Step 1 -•··-. - , - N-==-1-- RI. Phase 1 ~ · ·- Ri Phase-1 Stee 1 
.. - . 1· - - -- .,-- ... 

RI Phase 1 Slee 1 -·-- 1-
N 

I--

-t~~: -i=~ _ u,~~-

f
u ~--•~--. 

__ u _ ___ [ 
u u - -

2 u -. u- .. 
- u 

--1c.11~ 
JJ u 

. 1J [I!.. __ _ 

-l'.tl~J ----
u\u 

. .. !.J U ____ _ 

__ 1[U ___ [_ __ 11 U 

N -- N --· N·- - l 
1.1 \U 1\U 
1.1 U 1 U 
1.1 u - - -- 1 u --- ,_ ----t--

- i ., U --· 1 U 
_ 1:.!_l[ __ ----1- u 

1.1 U 1 U 
1.1 U 1 U 

I-
··--- --· 1u 

---• f u ·--•• - I--- -·I 

2.6 U 

_ _ _j!!_ ---+ 
0.4 J 1 U 

_ .!2_ U -·-· 1 U 

0,25 U 0,25 U - 0.25 U 0,25 U - --0.25 U 
0,25 U 0,25 U . 0.25 U 0.25 U 0,25 U - o-:is u - - - - - - ·· · · -·o.2s u - 0.2s u --o:2s u -

··025 U 0.25 U 0,25 U 0.25 U - 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 

- - 0,25 U 0.25 U - - 0.25 U . 0.25 U ·- - --
- - 0.25 U . 0,25 U - - . - 0.25 U -- - 0.25 U - -

0,25 u ---· ~ -u-- - 0.25 u ·- . ---Q25 u •· 
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-0.01 u- - · 0.01 u - 0.01 u - ·- ·--o".o11 u-- - ---- ·-
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o.oos u __ _ _ o.oos u __ ·- o.oos6 u _ _ ·I-· ____ , __ _ 
0.005 U 0.0056 U 

~Eh~:f.l!~d~n~ -- - -+-~-- .. -~~ ---···- o ______ o __ 2Q _ QDPS?. ~-- --•· 
Aroclor-1016 - +--- -+----+-- 0% 0.09 o o 30 0.11 U 

o.oo.~i'y 
0.0051 U 
o.oosi u -
-- 0~1 u· 

0,01 [ 

- 0.005 u . . - u - -
- o:1u -·- 0.11 u 

Arocior-1221 -- -- 0% 0.09 o --- o- -·-30 · 0.23 u-
Aroclor-1232 -· F=-- +-- -c.i Oo/; - ~ 09 0 ·-. 0 - - 30 0, 11 0 
Aroclor-1242 0 --- Co/, Q 09 • - - 0 . - 0 - -- . - 30 . 0.11 u 
Aroclor-1248 - · o ·--··--0% --·-0.09 0 ·-- 0 . 30 - 0.11U 
Aroclor: 1254 -1-=-=--.t--- 0 - - 0% . ·0.09 - ii -- 0 . - 30 ·0 :11 U 
Arocior-1260 ·- 0.079 --· -- 3% --- om O - -· - 1 -~ -- 0 11 U 
iieia-BHC-- --- ii · - · ---- O¾ .. -·004 o· -·- ··-- o - 3 0 o.oosi u 
~::}~~H_C - :-_ :- 00 04~ -- - ~r =- ;oo~r - --~ ---· ~1 · -=-~~ ~ oi~{f H 
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1,2-Dibromoethane UG/L . 0% 0 0 9 1---->------<--

1,2-Dichlorobenzene UGIL 
1)-Dichloroethane - UG/L 

-----'-1-- 5 0 --() - 9 
1----,-1------"--'+----+---o+------..c+o _ _ 13 -~1~._lJ_ - -- 10 u 

-- 1----1 -
,au------ , u 

- -1---1-- -

10 U .-1 ,2-Dichloroethene (total) UGIL 
1,2-Dichloropropane UGIL 

l-----'-l------'-"4----1---0"-l O 4 10 U 10 U 
__ a __ a - 13 -~ :TQi.!:!_ ___ --~ g_~ 10 U 1 U -,- U 

1,3-bichlorobenzene UG/L 
1,4: Dichlorobenzene UG/L 

0 ·--0 _ _ 9 -· _ -<-- --<-- __ -- 1 U 
9 _ _ -- '--· ---- _ 1 U 

Acetone 13 10 U 10 U 10 U 5 U 
Benzene -----+--- 1-----+-- -----+ 1----=-l --- - _13 ___ 10 U 10 U 10 U 1 U 
~m_o_ch_lo_ro_m_e_th_a_n_e __ _,_ ____ ~_ ------+- --+----1-----+- __ -_9 _~~~~ -- --- 1 U 
Bromodichloromethane 13 10 U 10 U 10 U 1 U 
Bromoform UGIL ___ _,___ -,-3 10 U -, o U 10 U 1 U 
'carbondisumde-- - UGIL __ _,__ <-----+-----'-'- 1 3 ----;a U 10 u~-- --- 10 U 1 u~---- -
Carbontetrachloride UG/L 0% O - 13 10 U 10 U • 10 U 1 U 
Chlorobenze;,;-- UG/L --~ - 5 __ _,__ - ,3 . 10 U 10 U 10 U 1 U 
Chlorodibromoniethane UG/L ~ - - - - 13 --iou-- - 10 U - --- 10 U 1 U 

, u 

1 U 
i"u 
1 u 

- , u 
- - ---- --- - -- f----'4 ---·- - - -- - ___ __;__ -- -- - -
Chloroethane UGIL -+---"-! 0% 13 10 U 10 U 10 U 1 U 1 U 
Chloroform -- UGIL - 0% ---- - -- 13 ·wu- - ----10U 10 u 1 u - - 1 u 
Cis::j):Pichloroethe_n_e ____ +U_G_/L - ------~ O _ - -- - 0% - _ _ _ - ~-9 _ --~ - _- '- ___ __ _ ____ _ ______ 1 U _ 1 U 
~is-1,3-Dichloropropene O ·- O __ _ __ 1_3 __ __1~ ~ - _ 10 U 10 U 1 U 1 U_ 

~ hylbe~~ -----+---+-----+-------+--- ___ o ___ o ___ .~ ,au _ 1ou -· 1ou 1u ____ ,u_ 
~ethyl bromide __ _ _____ .__._ _ O ___ o_ _ _12 _. __ J.Qc!:! ____ _ 10 U 10 U _____ 1 U _1 U 
Methyl butyl ketone O 0% 0 0 13 10 U 10 U 10 U 5 U 5 U 
Methyl chloride ----0 - - 0% -- ·---0--- O - ~ - 10U- 10 U 10 U 1 U ·-- 1 U 
Methylethylketone --o - ----0% - -- ·---o ·- o - 13 - - - 10U 10U -- - 10U --- SU - - S U 
Methylisobutylketo;,;;- --- 0 --- ·----0°/4 - ---0 --0 - 13 - 10 U ·--1-0 U ____ 10 U 5 U 

Methylene chloride UG/L · O 0% · 200 O O 13 WU 10 U 10 U 2 U 
Styre ne - - - -- UGIL - -· 0 --0% - - 0 --- 0 13 - 10U -- - - --;a u - - 10U ----,- u - _, -
Tetra chloroet-hene UGIL -- () --0% -- ·- - 0 - a l 131 101u I 101u 101u I 1 IU 

01 o,--- o 
'Toluene - -- UGIL- ---o-- ~ /4 6000 -- -- o ci l 131 10IU I 101u 101u I 1 IU 6000 1 ii- 0 

5 U 
2u 
1 U 
1 u 
1 u 

Tran s-1,2-Dichloroethene - UGIL-- ---7 - - - --0% --- □ -- 0 . --9 -- -- 1 U - -- 1 U 

---

Total Xy lenes - UGIL ---0 - - 0'/4 - - ~ j 13 10 U 10 U 10 U 1 U i l=U 

~;~ ;~1~t:ropropene ~g;~ -=--5 -- ~:1 --40 --.- ~ -=-~ . ;; - ---4%g-- - . ; ~ =--- ; ~ 
Vinylchloride - UG/L - - 0 ~ -- 0 -- -a · - 13 -- 10 U 10 U 1 U --

SFMIVOIATIIFS -- - ---·- -- -- ---- - - -- - ::t -= - - =·+-_-_--j-~+~-.--~li-~--~-*--~~- j:_ __ 1,2,4-Trichlorobenzene -
~2--□ichlorobenzene 0 
1,3-Dichlorobenzene-- - -· - 0 
1 A-Dict,lorobenzene - - 0 

0 0% f~ 1-~:-:t_ 
0% -

--0% 

0% 

13 
1 3 

!_[!:!_ 

i1_ 
13 

- 10 u-- 10 u 10 u '2,?-oxybis(1-Ch_l_oropropane) UGIL _Q 
---0% 4 

h:lenglsenecals4riltables\valdata\Sw.xlslstats page 1 of 12 111 712001 



I 
. -- - I ___ ,_ 

ANALYTE UNIT I MAXIMUM 

FREQUENCY 
- Of' -
DETECTION 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Surface Water Sample Results 

!~~-4 - I ----
SURFACE WATER 
4PIPE- - -----

-1- •·o 
-

NIA 

-~vs· I NUMB-ER~ r:,iQ_MBER I NUMBER 11211711993 
CLASS C ABOVE OF OF SA 

TAGM- DETECTS ANALYSES ESI 
- . N 

SEAD-4 _ I 
SW4-1 

ifLtRFACE WATER 
SW4-3 

0 
NIA 
11/211993 
DU - --

ES.I 

N 

SEAD-4 I SEAD-4 
~~ ~-::, - ~ SW4-12 - [ _ 
SURFACE WATER SURFACE WATER 

::4-1 o~_ ----_ NIA 42~~f = 
11·12j 19~3 --=- ---fa"/711998 1 
SA DU 
ESI - RI-Phase 1 Step 1 
N - - - N ---] - . 

SEAD-4 I 
§_W4:12 _ 
SURFACE WATER 
- 42003 ° -

---0 

NIA 
-121711998 
SA 
RI Phase 1' Step 1 
N - I 

2,4,5-Trichlorophenol UGIL _ _2. _____ 0_% 1---- ___ o ____ _!:) _ ~3 - -~ U _____ }.6 _1J ___ ~ ~ ~ ----~!:!.____ _____ 26U 
2,4,6-Trichlorophenol UGIL O _ ~~--- ____ o_ _ _!:) 13 10 U ___ _ _ ~ IJ__ 10 U 1.1 U _____ 1 U 
2,4-Dichlorophenol UGIL O _ - ~ _ _ ! ___ _9 _ _(} _ 1] __ _ 10 U _ _ _ 10 !) _ 19 IJ ______ 1c_! !)__ __ _ _ 1 U 
2,4-Dimethylphenol UGIL 0 0% 1000 0 0 13 _ 10 U _ 10 U 10 U 1.1 U 1 U 
~ 4-Dinitrophenol UGIL O --~ ___ 4~ ---- 9.1-=- _Q - ---- 11 =:::-· -:-.?.~ u_:::::--= • -:::._ __2? U - - ___? 5 -'=!.. _ __ _ _ 2.6 ~ -- --~ "Q__ - · --
2,4-Dinitrotoluene UG/l o 0% 0 ______ O 1~ ____ !9 u_ ______ 1_9_ l,J ___ 10 U____ 1.1 U ____ 1 l,) ___ _ 
2,6-Dinitrotoluene UGIL 0 0% 0 0 13 10 U 10 U 10 U 1.1 U 1 U 
2-Chloronaphthalene UGIL O 0% 0 0 13 10 U -· 10 U 10 U 1.1 U 1 U 
2-Chlorophenol UGIL 0 --· -~ 1--- 0 -- O= _!1 --=-- :=}Q o__- - ---- 10~ -- ~--:_- 10~ 1.1 U : -:-:=-- _!_}[__:: __ 
2-Methylnaphthalene UGIL 0 0% . _ -f-----_Q ______ 9_ ______ 1~ -- _ _!!! ':!_ ______ ~ !) ___ 10 U 1.1 U _J_-'=!._ _ 
2-Methylphenol UGIL O 0% ---+-- ·_Q _ 0 _E ,__ __ !QU 10U 10U 1.1U 1U 
2-Nitroaniline UGIL 0 0% 0 0 13 25 U 26 U 25 U 2.6 U 2.6 U 
2-Nitrophenol UG/L O 0% ____ ·-~ __ · o --=~-6-~---13 ~--_~QD~.-=--=-=:_--__ -~-1Qij --_--~ ___ 10 !!.___ 1.1~ ------- 1UJ _ 
3,3'-Dichlorobenzidine UGIL o . ~ • -- __ O __ O _ __ 13 _10 U ________ 10 U __ _ 10 U __ 1.1 UJ ___ ! U _ 
3-Nitroanil ine UGIL O 0% O O 13 25 U 26 U 25 U 2.6 UJ 2.6 U ---- - - ----- --- - . - -- ---- - •·----- --- - --------f-- - - ·- -- ---
4,6-Dinitro-2-methylphenol UGIL O 0% __ _ ____ _9. ______ D_ __ ~ ~ _I,! _ 26 U __ 25 U 2.6 UJ --~ U _ 
4-Bromophenyl phenyl ether UG/L O 0% 0 0 13 10 U 10 U 10 U 1.1 U 1 U 
4-Chloro-3-methylphenol UG/L o 0% --· - _ ____ O ___ ·a -- - 13 - 10U 10U --- 10U 1.1 U - 1 U __ _ 
4-Chloroaniline UG/L O 0% _____ a __ _ - 0 13. -,ou --- 10U 10U 1.1UJ -·--1 u __ _ 
4-Chlorophenylphenylether UGIL O 0% ----~ -- · o ····-·· - 13- 1 0U _____ - ---10U- -_-- ·----10U 1.1 U -- , u---
4-Methylphenol UGIL O - ---0% -- --~ -- 0 13 . 10U-- --- 1 0 U______ 10U 1.1 U -1 U---
4-Nitroaniline UG/l a 0% - -----0 ---··o -- 13 - . 2su -----26U ____ ---- 25~- 2.6U 2.Su ___ _ 

4-Nitrophenol UGIL 0 - =----=----0'/4 - -- -~--:- o_:::~ _ _::: _ _Q _ 1_3-- ·2su~-==- _::_ 26 jJ __ ·_--_ ~ U -- 2.6U -2~ u ·----
Acenaphthen1; UG/L ___ _(!_ _ -- ~ ___________ a __ _ _Q _ 13 ___ 101J __ _ ____ 1_9. IJ _____ 10U 1.1 U __ ___! -'=!.. ___ _ 
Acenaphlhylene UG/L ____ _Q _ _ -~ - ____ _ _ _ _ O __ Q _ 1~ __ 10 U __ _ _ _ 11!_ U _ 19_ -'=!...._ 1.1 U _ _1_!:!._ __ _ 
Anthracene UGIL 0.068 8% 0 1 13 10 U 10 U 10 U 1.1 U 1 U 
fcB'---en"-z'-'o'-'(a-"-)"-an'--t-hr_a_ce_n_e _ __ +!:!=-_G=-1--=L'-----,_---_-o.-~ --• - =-~-~--=s0i --=~--~--~ ____ Q:_ :.·=1:_- --_ 1~ =-~-- 10 U- -- ·--=-=. 10 ·~~--= .. ----_-__ - 1-~ lf~~-~~-=--t-- -c1--,.1+Ucc--· ·=r-=-~~ 1 U~ --
Benzo(a)pyrene UGIL -~ -- __ - ~%.. _ _ ___ Q ____ _!_ ____ 1~ -- __ 19 l,) __ _ 10 U ____ _!_Cl.!:!..-_ 1.1 U ____ 1 l-!_ __ 
Benzo(b)fluoranthene UG/L 0.15 8% O 1 13 10 U 10 U 10 U 1.1 U 1 U 
Benzo(ghi)perylene UG/L 0.073 8% - O 1 - ~ ---1 0U -- -- • 10 U ···-:; o -u-· 1.1 U 1 UJ- --

Benzo(k)fluoranthene --~ -- 0.16 --=--~- __ 8%~ =-=-= ___ _Q -- _ _:___"j~ - IT -~ -::-10 U -~~- ___ -:::-_::-:; i!" !:!_ __ - ~ ___ :J§:u--= - ---1.-1 u ---- .:~ u.:::_ __ 
Bis(2-Chloroethoxy)methane UG/L ~ - O __ _Q'~ e---- _ _ ____(} __ _ _Q ~~ _ _10 U _____ ~I} _ _!Q .!:!..._____ 1.1 U --t--- _J _ _lJ ___ _ 
Bis(2-Chloroethyl)ether UG/L 0 0% 0 0 13 10 U 10 U 10 U 1.1 U 1 U 
Bis(2-Chloroisopropyl)ether UG/L ___ Q __ ~-:_-.::::~~-~-- ---::_-:=_:_g_ -~ :. Q-.:_--- -~ =- - --=:_-_: · -=-~-- ___ :_: __ ___ -· 1.1 U _______ ~]~([=·-=---=-
Bis(2-Ethylhexyl)phthalate IJ__G/L _____ ...9.E_ _ _____ . 23'/~ - 0:.§ ___ Q _ _ - ~ 13 10 U ___ __ 10_!! _ _J OU ______ !.:.1._ l!_J ___ ____ _1_ IJ~ __ . 
Butylbenzylphthalate UG/L 0.076 _ 8% ________ __ g 1 1~ _ 1ou _______ .!_D__lJ _ -- -1.Q_IJ__ ___ 1.1UJ _ ..J_ ~ J _____ _ 
Carbazole UGIL 0.054 8% 0 1 13 10 U 10 U 10 U 1.1 UJ 1 UJ 
_C_hry_s_e_ne_ -=---=----= QGtL __ ~ ~ ---- _- ~~1 ~- - -- ----~-~o _ -· ! - 13 - 1o u -:=-_ _ _fo LI -·- 10:u-=_-=_~~ -· __ _!.!_Q_ __ ~-~- -- 1 u 
Di-n-butylphthalate UGIL O 0% 0 0 13 10 U 10 U 10 U 1.1 U 1 U 

- ------ ____ ,.... _ -· ----r--- ·-- - - -- . - --- ~ -=-tc'--------- -----
,Pi-n-octylphthalate UG/L O __ 0_% _ _ _ __Q_ _ ____ I!_ _ _ 1~ _ _ !Q U _____ __]_Q U _ ~ 1-=0+.,U'---- _ ,__ __ ....1..:.1 _U _______ .! IJ ___ _ 
,Dibenz(a,h)anthracene UG/L O 0% 0 0 13 10 U 10 U 10 U 1.1 U 1 U 
,-- --f----+----+---- -·- -- . - ------ --- --- -- - - --- - ---- ----·--- - - ----- -- -'-"'-+'---. --- _ ,.... 
Dibenzofuran UGIL O 0% 0 0 13 10 U 10 U 10 U 1.1 U 1 U 
Die thylphthalate _____ UG/l. --- --~ - --- . --0% ----- - 0 -- - o ·- -- 13 1 0 ff -- -- - 10 u- - - - 10 u---- - --LlU ___ --- --, u· 
'Dimethylphthalate -- UGIL 0 - --- 0% -----0 0 -13 -- --10U ___ 1 0 U- .. --- - 10~ 1.1 U - , u -· 
Fluo ranthe_n_e ___ - UG/L 0.41 - -- - -15%-- ___ O ____ 2 - --- 13 - WU_-_-_-_-_:-,_-_-_.:::- 1,-,_0+U'--: -+---- ~ 10~1'u'----- +--0~.-=066c-c-i~J----+----1+U" 

Fluorene - ---- UGIL O ---- 0% · ----0 ---0 - - ··--fa ·-· 10 U 10U - - ~- 10 U 1.1 U 1 U 

Hexachlorobenzene UG/l 0 0% 0.00003 0 O 13 10 u·- 10 U 10 U 1.1 U 1 u 
Hexachlorobutadiene UG/L 0 0% 0.01 O a 13 10 U ·- 10 U 10 U 1.1 U 1 u 
Hexachlorocyclopentadiene UG/L O 0% · 0.45 O O - ---· 13 -- 10 U 10 U -- 10 U 1.1 UJ 1 UJ 

h:leng\, 4riltableslvaldata\Sw.xls\stats pa, ·12001 



ANALYTE 

Hexachloroethane 
lndeno(1,2,3-cd)pyrene -
lsophorone 
N-Nitrosodiphenylamine - -
N-Nitrosodipropylamine 
Naphthalene -- ·- --
Nitrobenzene -- ·-

Pentachlorophenol-
Phenanthrene --,-
1Phen~ - -
Pyrene 
EXPLOSIVES 

UNIT MAXIMUM 

UG/L 0 
UG/L -· o:-069 
UG/L ---0 

UG/L ·--- - 0 

UG/L 0 
UG/L -- a ---- - 0 UG/L -
UG/L 0 
UG/L ~ 5 
UG/L --- ·- - - -0 

UG/L ---0.25 
--

UG/L 

FREQUENCY 
OF -

DETECTION 

0% --
---·- -

--·-
--- --

- ----
-

---

- _,UGt-C-- no~!- ..E'-!.~ -
8% 

NYS ,~ UMBER I NUMB~R 
CLASS C ABOVE OF 

TAGM DETECTS 

0.6 0 0 
-- 0 --1 

-- --
0 - 0 

- ·-
0 0 - - --0 a 

0 - -
0 

1 0 
1 
0 - -- 2 

-··-

--1- 61 ~, 1, 3, 5-T rinitrobenzene 
1,3-0in'itrobe'n~ 
2,4,6-Tonitrotoluene -
2,<i="Oinitrotoluene 

UG/L -t----cc~+

11 UG~ 
UG/L 
UG/L -

0% ,_ 
0% 

- -I - ~, --~, 
2,6-Dinitrotoluene 
2-Nitrotoluene 
2-amino-4,6-0initrotoluene 
'3-Nitrotoluene 

. - - - UG/L 4-Nitrotoluene 
4-amino-~oioiuene IUG/L _ 
HMX --iuGtL 

Sene, Depot 
SEAD-4 Rem~~-a1 Investigation 
Surface Water Sample Results 

SEAD-4 
4PIPE 
SURFACE WATER 
4PIPE-- ·-
-- 0 

N/A 

~MBER ~2!!711993 
OF SA 

ANALYSES ESI 
. N. 

13 10 -
13 - 10 
13 - 10 
13 - 10 

13 - 10 

13 -· 1 0 
13 - -- 10 

--
13 -- 25 

·--- 13- - 10 - - 13 -- 10 
-

13 ---10 

u 
u 
u 
u u --
u --
ij -
u ·-- -
u---
u- - -
----

u 

SEAD-4 I 
SW4-1 
SURFACE WATER 
SW4-3 . 

0 
NIA 
11/2/1993 
DU --

ESI 
N 

10 U 
-- io u 

io u 
10 u 

- io u 
- 10 u 

io ij 
- 26 u · 

10 u 
- 1 0 U 

SEAD-4 I- SEAD-4 I 
SW4-1 ~ f!2 -
SURFACE WATER SURFACE WATER 
SW4-1 - 4 2004 -

0 -· . 6 
NIA N/A -· 
11/2/1993 12/7/1998 
SA DU 
ESI R~ _Pha~e 1 Step 1 
N N i- -

10 U 1.1 U 

1 0U -- - __ ,_ -<f----~~ 

-

'l '"r - 0.13 U 
13 0.07 J 0.1:i'u 
13 0-:13 U -- 0 .13U 
1il __ 013 UJ __ 

-· 
0.13 u 

13 0.13 U 0.13 u ---- ·-- -
9 

13 - - 6:fa _u___ 0.13 u 
-9 - --

9 
13 . - - 0~13 U - - - 01 3 U--- 0.13 -UJ ___ 

13 --o:-i':i' u oi3 u -- 0.13 uT___ oTsu 

SEAD-4 
SW4-12 j 
SURFACE.WATER 

·- --42003 

0 
N/A 
fa/7/1998 
SA 
RI Phase 1' Step 1 
N I 

1 U 
1 U 
1 0 
1 U 
1 U 
1 U 
i u 

2.6 U -

--H~-
1 IUJ 

o.2~1u 
0.25 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 

Nitrobenzene 
ROX 

UG/L 
UG~ 

~-r GtL-_J _ _=-- -ii-- -· ~~ ~ ' l :::~:~1 
~-- --~---__ -- 1 

- _9 ___ 

~~=:-:~ - ~13 ~ _--~~ <[f~u:C -= - ~:~~~ ~ 025U 
13 0~13 - 0.25 U 
13 0.13 - o.25 U Tetryl 

PESTICIDESIPCBs 

Aldrin 
'Aipha-:-BHC 
Alpha-c°hlordane 
Aroclor-1016-
Aroclor-1221 
Aroclor =i':132 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor :1260 
Beta-BH·c 
Oelta-BHC 
Oieldrin
Endosulfan I 
Endosufan ti 
Endosu~an sulfate 

1

Endrin 
Endrin aldehyde 
Endrin ketone 

- ,UG/L 

UG/L 

UG/L 
J uG!L -

UG/L 
UGIL 

---1[~:S-
-; uG/L 

• -_l ~GIL _-_ 

I~-~ . 
UGIL 
UG/L -

luGIL . 
iUGIL - · 

- l uG/L --~-1~~;~ 
_ UG/L _ 

h:leng\seneca\s4riltables\valdata\Sw.xls\stats 

U 0.13 U 0.13 UJ 0.25 U 
·-· - - ·-- - ---

0.00008 0 - o-::i· u - 0.1 u o.1,~ 
0.000007 --- 6 0.1 

ij--· - 0 .1 0 ·- 0.1 U --
0.00001 

---
0 

- -··0 .1 u -- 6.1 u---0% 
0'/4 0.001 --·a . 0~05 u 0.052 U --
0% 

·-
0 

--
a-:05 u - - 0.052 u-- - 0. 

8% 
- -- ·--0 1 0.05 u 0.052 U ---· - o: 

- 0% 0:-000001 -- 6 - --0 - 1 u· - ~:r ~--tr t-m 0% 0 .000001 - -- 0 0 - 13 
- -

2 U 
0% 0000001 ----0 0 - -

13 1 u , u 
0% 0.000001 - - ·o - 0 13 ---1 u . - --

-
- 1 u 

0'/4 0.000001· ---0 -
0 

- - -
13 

-- 1 u 1 U 
0'/4 0:-000001 - 0 . . o· - 13 1 u-· 1 U 
0'/4 o.ooooiii' - 0 0 

--
13 
-- 1 U 1 U 1 u 

8'/4 
---- ----0 --· -

0.052 u 
--· -

0.05 u 0.052 u 1 13 -· 
13 -·- o.os2 u -- 0~05 u 0052 u-

- -

'~ ~~f 1-- " - - 0 .1 u -a:-, u - 0.1 0 -
0 009 0 0 13 - - 0.052 u o-:os u - 0.052 u-

- 0009 ---0 0 13 --· 0.1 u - · 0:1 u - 0~1 u -
-- - -- 0 . 0 ---13 --- 0 .1 u - 0.1 u ·0.1 u-

- - 0002 --0 - . 0 - 13 - 0.1 u 
- 0.1 u 

0% -- - 0 0 ---13 -- 0 .1 u 
- -

0 .1 u-· 
0% __ o ___ o --13 Q1 u 

- -
0.1 U 
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Seneca Army Depot 
SEAD-4 Remedial Investigation 
Surface Water Sample Results 

·· I , , SE~D~ I- -- _ ~~Ap~ I .. ___ ~~A_D-=' 1----- SEA~:!_j_ __ . S~f [)_-4 II 
4PIPE SW4-1 SW4-1 SW4-12 I SW4-12 
SURFACE WATER- sifRFACE WATER SURFACE WATER · SURFA CE WATER-- SURFACE WATER 

--- :-:=1--

ANALYTE UNIT MAXIMUM 

FREQUENCY 
- OF 

DETECTION 

NYS 
CLASS C 

:~:E -; - --- ::4~_ ~ --- ~ -:4~-~---- ::~1---N//200~· -

NUMBE~ I NUMB. ER I NUMBER 112/17/1~9~ -0 ,2,~ 93 11/ 2/JJ 93 - - - ·12I7] 1i.ci•-1 
---- _1_2tji~98 

ABOI/E qF OF SA Du Sf Du _ I _ _ s~ 
TAGM DETECTS ANALYSES ES/ ES/ ES/ RI Phase 1 Step 1 RI Phase 1 Step 1 

Gamma-BHC/Lindane UG/L O 0% 0 
-· ---· - --· ----~I--- ·-- --+- -
Gamma-Chlordane UG/L 0.0064 8% o 
Heptachlor UG/L O 0% 0.0002 -·--o 

0 
1 
0 

Heptachlorepoxide UG/L ----o--· - · 0% 0.0003 - 01 0 
~Hexach/orobenzene UG/L 0 --- - 0% - 0.00003 --- 0 ·-·- 0 
IMethoxychlor UG/L O • - - -· - 0% 0.03 --- ·a 
Toxae_hene UG/L 0 - - 0% 0.000006 ·- - 0 

HERBICIDES 

0 
6 

N N N- N - - i - -- N- - I -
13 
13 
13' -
13 -r---

0.05?~-0.052 U 
0.052 iT 

_0:-ci52 D - _ ,_ 

0.05 U 0.052 U 0.0051 U 0.005 U 
--· - --·-. ---- ---- -- -- ~-------
0.05 U 0.052 U 0.0051 U 0.005 U 
0.05 U . 0.052 U 0.0051 U 0.005 U -------- -- ·------ -----·--- ---
0.05 U 0.052 U 0.0051 U 0.005 U 

. 0.01 U 0.01 U 

~--·--;~lli-~·--- j~;~=-=~;~~ - oi;~~ oi;~ 
2.4.5-T UG/L o · ---·---0% .~ ___ o _ -_-- _ i . _-=: :o~ff ':! _:: -__ -_-_-__,oc-c.1,..,1-17u-,------1 - ~ u 

2.4.5-TP/Silvex -+=U"'G,.,/L'---+----o➔-·-·-----0~%-+-----1-----cco+----co,➔_ '.! __ Q:! ! ~- ----1---o_.,_11+cuc-____ ___QJ_!
1
.':!_.,-,...---- f----+----+---·---

2.4-D UG/L 0 0% 0 0 __ _ __ 4 _ __1.J_ .':!_ 1.1 ,i,J_ 1.1 U --I------I 
2,4-DB UG/L 0 0% 0 0 ---·- 4 ----=-1 . ..,.1/c'U ___ f-- ___ 1-:_! .':!_ _____ _!J_ .':!_ 
Da/apon __ UG/L O ____ ·- 0% . O ___ _Q _ _ -~ 24 _':! ___ _ __ ? '.! .':! .. ·--__ ~ ':! 
Dicamba UG/L 0 0% 0 0 4 0.11 U 0.11 U 0.11 U 1=~-'-'-------j~.,"---+ -·----c ---- ----,-,--+-----+ -·---ct---c-1 --·--- -· --- ·-· - --- ------ --------.----+--- -+----r----+--
Dich~ oprop ----- ~ 0 ____ ----~ --- --~ __ _o 4 1.11,! _ ! ·1 ':! _ ____ .!.:_! ,.':! 
Dinoseb UG/L 0 0% 0 0 4 0.52 U 0.52 U 0.54 U 
MCPA UG/L 0 -- 0% 0 0 - ---4 ---m u___ 110 U 110 U ··!- ----·-

MCPP UG/L O - -----0% _________ 0 ---0 -- --· 4 - 110 U -- 110U 110U 
1METAL S -------,f--c---t----+- . ---- - ----- --· - - -- --- --
.Aiuininum UG/L 7350 - - - 100°1. ___ 100 ___ 7 ___ 13 __ - 13 ___ 4f6J------ ,-,,.,=-,-u:c•+J.,--- 237 t. . 114J ______ 32 T __ _ 

·----- - -f--·-------- - ---- - . --- - . + - ------- - -- • --- ------- - ·--

Antimony UG/L 6.6 38% 0 5 13 21 .6 U 524 U 52.8 U 3.1 U 3.9 J 
·Arsenic UG/L 4.2 -· 8% 150 ___ 0 ___ 1 ____ ·13 -- O.SU -· 1.2U 1.2U 2.3U -- ~ U ---
-Ba-ri-uffi - UG/L -- --21-3 -- ---· - 100% ------·- - 0 . -- 13 -· ·- 13 - -49- .-6 J ·-. - --=-21,-.5=+-cJ----1---21.3 ~ - - - .. ---62 j--·--· - 59 J -
-Be_ry_lifufll -·• -·------t,U-,-G"'l7L--+----coc+- ---- ·- ()o/4 ·--1-106 -·-- --0 - ---0 ---·-13 - ·-0.-4 U - -----0- .-3 u-·- --o~t,- - ----o:fU ______ - -·0:1 u -· -

._-C_a-d=mi~~ - --~-·-_·--.- - -t_.,,u-=G::/_L-.__- -_--1-t _-6 =- -- -- -· 4?~ T ~ 6_2_82_17 - _- y--==-~] _ ·=· _ J~ - _ _IT Q ~ ---; -~ ~-:·.~-=--· -.:-·s~!L=. - f-~-_--02 g:-_--_-_· ~ -~- Q2] I 
Calcium UG/L 159000 100% 0 13 13 115000 46800 45600 134000 132000 
Chromium UG/L 44.8 31% 347.27015 0 4 13 2.6 U 19.7 19.2 0.8 U ·----0.8 U 
-C-ob- a-lt- - ---+,U"-G-=-/~L- ·-·-1-9.-6 - - -8% ---g . --•• 1 1 13 -~i4 U . -··4.9 U - 4.9 u-·-·- -··-:rs U -- ----1.-6 U 
Copper ·----- uG7i. - ·- -·-9-71-· - --- 77% 20~287735-----4 - - 10 --- 13 - -· GT ,-,,-."'"so:-c.,:i- --- ......, __ •-7-.3+---- - --1-.1+J-·---+--- o.9 u· 

,_f~ nide. _:_-=: _____ .':!_~-= ~ __ _Q - - --._ ·_-}i~ ---~ 2 __ Q_=:-:=_ !l_ --- ~3 ,,:: ___ } ~ ---- ········-·-.. , ··~··~· .':!_ ___ ····•······-"•-··~'·~·.':!__ -- ---~s u- 3- Q 
Iron UG/L 16600 100% 300 7 13 13 _, 657 , :M9 J . ,' 443 J 270 J 894 J 
Lead -- --- --- -U-G-,L-- - -117 -- - i 1% e--7.1G38103 · --2 ··---4 . ·- 13 --5.-7 -- - 1----,1-,co-=.,+ci ---!--~0-.-79-+-u-J- - -·--·-1- .-3 UT·-•- ---- 1.3 UJ 
Magrle~ u~ ·-__ -_·_-_-_·-_- u ·-G,-~ ~- -·-32_1_0_0 :_.:_ -· -~--!o~ _--_--~~=~--_-_q_ _-_=.._-11 __ _ !i __ ·) -11_0_0 ~- ~- __ . __ 10700 __ -- ·- 1osoor-· ---3o2 o0 -= --=-- 3()400 

~~~!~ --· ·- ___ Q~ ----~ I- 100% _____ Q _ - ~ 1~ -- ~ J ·-- ~ ·-··--· . _ _38J --·- _ -- 63.8 ___ ---- ~~2 
Mercury UG/L 0 0% 0.0007 0 0 13 0.04 U 0.07 U 0.07 U 0.1 U 0.1 U 

INicke/ _ _:_::_~·-- UGIL-__-=-- 3 21l: - 1 5% 1 54A 8855 -· 6-~-=:L~ ]L ·_ 4 ,l] __ __ -_- 4.1 .Q ~-~=-= --- ~.fu --~-- == 'i} u -- j.9 _ _!:! _ 
Potassium UG/L 4790 100% 0 13 13 1170 J 1830 J 1680 J 2260 J 2410 J 
Selenium - -·-- ---UG/L-- --0 - ---o•~ ---46 ___ -0 --·-a --- 13 0.7 U - --,::; u- - -.::;- u- - -·-T6 u --- -·--3~6U 
Silver -- - UG/L - - - - 0 - - . ·- -15% ·- - • 0.1 - - -2 -- --- 2 13 4.2 D --a s us-· - -·6 .7 UJ ····;---·,o••-··i :, . - - 1 u 
Sodium ---·--·-·· UG/L ___ 36200 ______ 100% ______ --·o -· 13 - 13 · 21100 -· 1:i31io ___ -12800 - - ~ 26000f-l- 26600·-
-Th_a_l/_iu_m_ - ·- - -- UG/L .,.. ~ - - -· ·-a% --·--a --·-· 0 --·-1 ·---- 13 -2.4 J f-· --1.2 u-- ·- ---'~1.721-,U,- ·--3.-9u ---- -·-3-.9 -u 

~~~:::~1e -: -=- ]tit · -;2; ( ~~- ~~ ~~~~:;=9;~ ·---=--1 ~-:=:~i ,__ ~- -}!-~ ±~ f -~~~,--=~il·~ = ----~11~~- -- -~~f == :=i1~-
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Sen y Depot 
SEAD-4 R&, ... . ,al Investigation 
Surface Water Sample Results 

I I --

SEAD-4 I I SEAD-4 I 
S\N4-13 -~ _ -SW4-1_? 

SEAD-4 · 1 _ 
SW4-2 

SEAD-4 J SEAD-4 I 
s~~9- _ I ~ ~4-so 

SURFACE WATER SURFACE WATER SURFACE WATER 
SW4-2 -

SURFACE WATER SURFACE WATER 
I 42005 42011 ~r- _42013 

0 0 -- 0 --0 - 0 

N/A NIA NIA --- N/A 

ANALYTE UNIT I MAXIMUM 

FREQUENCY 
- OF --

DETECTION 

NYS I ~u~~R I "!!,!~ER I NUM_BER I 12m1998 
CLASS C ABOVE OF OF SA 

T AGM DETECTS • ANALYSES RI Phase 1 Step 1 

1217/1998 
SA 
RI Phase 1 Step 1 

N/A 
11/2/1993 
SA 
ESI 

1211! 1~ ~- 12/15/1998 
SA DU 
RI Phase 1 Step 1 RI Phase 1 Step 1 

N 
VOLATILES 
1.1,1-Trichloroethane UG/L-- ----0 - 0% 0 0 13 
1.12,2-Tetrachloroolhane UG/L - O 0% - 0 O 13 
1,1,2-Trichloroethane UG/L O - -- --- -0 -- - 0 13 

f1-0ichloroe thane UG/L - 0 0 13 
1,i_-Dichloroothene UG/L - ---0 ·- ---0 13 
1,2,4-:-Trichiorobenzene - UG/L --- 0 --- 0 - 4 
1,2-0ibromo-3-chloropropane UG/L O ---□ - 9 
1,2-Dibromoethane UG/L -''-'--1---- 0 0 - 9 
1,2-Dichlorobenzene UG/L O 5 0 O - 9 1-- -
1,2-Dichlor~ - UG/L - --0 - - 0 ---0 - 13 

1,2-Dichloroethene (total) UG/L O -- 0 0 4 
12-Dichloropropane UG/L -- . O O - 1 :i 
1,3-:Didllorobe nzene - - - --- ---0 ---0 9 
1,4-Dichlorobenzene __ O ____ O 9 
Acetone - --- - - - --0 - 4 13 

l~nzene --=-= _ _ _ . _ -·· ___ o ___ o _-- 1I 
Bromochloromethane L O O O 9 
Bromodichloromethane UG/L O --- 0 ---0 - - 13 
Bromoform UG/L - - 0 --- · • - 13 ,---- -
Carbon disulfide UG/L O 13 ,_ --,--,-~ - --+ ~ =-- - 1----'4-- --
Carbon tetrachloride UG/L O 13 
Chlorobenzen_e__ UG/L - 5 -- --0 -- --0 13 
Chlorodibromomet hane -- -- 0% -- --0 0 13 

l-fhlor~h~ne- --- .- -___ -_I:)~ _ - --0 =--= 0 13 
Chloroform O 0% 0 0 13 
Cis-12-Dichloroethene ---0 - -- 0% 0 ---Cl 9 
Cis-1 ,3-0ichloropropene - 0 0% - - 0 - 0 13 
Ethylbenzene ____ - - - 0 -- ---· 0% ·--- ___ o ____ o -- 13 

Methyl bromide___ - --0 - 0% -- 0 0 13 
Methyl butyl ketone _ _.___ - 0% - ---6 -- --0 -- ---13 • -
Methyl chlo~ - - 0% -- ·- o o - --~ 
Methyl ethyl ketone - 0% - - -- - - 0 a 13 
Methyl isobutyl ketone-- 0% - - - -- 0 --- 0 - 13 
Methylenechlorlde - 0% - - 200 0 0 - -- . 13 
Styrene- -- 0% -- -0 -- 0 13 
Tetra_:_hloroethe~ - - - -- 0 % - - --=- --0 = 0 - -m= 
T oluene 0% 6000 0 0 13 
Total Xylenes . - 0 0% - -- --- - 0 -- 0 13 
Trar1S:1,2-Dichloroethene UG/L -- ---0 - 0% --- - - 0 --0 -g· 
Tr ans-1,3-Dichloropropene UG/L - ---0 - - -- 0% -- --0 - - 0 - 13 

Trichloroethene UG/L O 0% 40 0 0 13 
Vinyl chloride - - UG/L - --0 - - - - - - -0% --- ----0 - - . 0 --- 13 
SEMIVOLATILES --- -- - - --- -- - -· -- _ __,___ - --- . - _i_:-

½ 4-Tri~~robenzene ~- ,YG_I!:_- ---0 - - • - _ 0% ~ _ _ • 5 -~ __ _,___ _ 1I j_ -
1,2-Dichlorobenzene UG/L 0% 5 ___ ,__ 13 
1,3-Dichlorotierizene . D~- - 13 
1,4=-o"ictiiorobenrem, - • ~ -- i3 
,2,2'-oxybis(1-Chiorop'ropane) UG/L 1-----+--- -----0 . __i._ 

I N I N N- -r- N 1 

;1~ ---1 --;1~- 10 U 

--i~~ - -1 ~ -*~-- •-· 
10 U 1 U 

1IU 

- ---
1IU 
1IU 
1 U 

11U 1 U 
1 U 
1 U 

u 

u 

- ¾It 1~-~j t~-
~ ~ =~~ ---=¾ ~ = -;r _-
1 U 1 U 

1 U 

1 U 
1 -U 

1 U 
5 0 - - -- 5 u 
1 u ---'1+u=---+-

SR 
1 U 

1 u - 1 t] 
1u - 1 U 
1 o- - iu 
1u·- "i u - ,u--- --- , u - :; u 
1U - -- 1 U , _ 1 U 
1 0 -- - 1 u - , u 
1u ---1D u 
1D --1 u u 1u -- - -; u t.J 
1 U 1 u- u 
1 U --10 - -- 0 · 1 u 1 D ___ _ 

1 0 s u - - ----5 u - - s 0 
1 t] --- 1 u --- - 1 U 
5 U --· - - --5 u--- - . - - . s u su - --- s u - 5 U 
2 u ---2 u 2 u 2 U 
1 U -- ,,- U . - --1 U u 
1 U - -- 1 U - ---- 1 U u 
1 u • -- - ----1 u -- 10 u - ·-- - 1 t] u 
1 u -- ---,,- u ·-- -wu -·--1 u 1 U 
11u -- ,,- o-- -- - - --1 u ·-- 1 t] 

)IU 
1 U 
-1 U 

---1 u---- 10 u - ---·-,-u 
-,--- 1 U - - 10 U -- - 1 U 

U - - . 10 U - - --1 U 

1 U 
1 U 
1 U 

l~ : ~-t -~ii~ --~-1 ~ ~~ -f ii! -=x= 1 u 
1 U 
1 L) 

u-

----l- _ , ___ ._ __ -4_ ~ 
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I 

I·- - I 

ANALYTE UNIT I .MAXIMUM 

FREQUENCY 
-oi= 

DETECTION 

NYS 
CLASS C 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Surface Water Sample Results 

--1 i~~j--1 _ --- --Fs~~~-1 --~--~$~~/ -1-- ---
SURFACE1WATER SURFACE,WATER _ SURFACE WATER 

42005 42011 SW4·2 
·o · ------5 · · -- o 

NIA 

NUMBER I NUMBER I NUMBER 11217/1998 
ABOVE - OF -- OF SA 
TAGM DETECTS ANALYSES RI Phase 1 Step 1 

N I 

NIA 
121711998 
SA -

RI Phase 1' Step 1 

N l 

NIA 
111211993 
S-A 

ESI 
N 

SEAD-4 ___ , ___ SEAD-4 i_ 

~Y':'~~- - --- ?~~:20 I 
SURFACE WATER SURFACE WATER 

42014 , _ _ - --· 42013 
0 0 
-- - - -- NIA NIA 

1211711998 
SA - - -

R.I Phase -1 Step 1 
N - I 

1211511998 
OU -

R! Phase 1 Step 1 
N - I 

lt,C<l,~sop!}filiQI ___ 1 u_G1L.:..L __ _'_QI__ ... ____ Q'&[ .. [ _ __ o [ o [ 13 [ 2 6 [U 26 [U 26 [U 2 s1•.1 I 25 IU 01 ---
_Q ~ 13 ___ 1 ~ -- 1 I! 1o _u__ 1 u I _ 1fu-

- _ _c:, _ 13 1 ~ _ _ 1 ~ _1_0 !:!__ __ _ ___ __1_ t,!_ __ I 1 u 
0 13 1 U 1 U 10 U 1 U 1 U 
o ~ -- fa --- 2.6 UJ ___ --- - -i s u:i- - 26 U - .. --- 2.5 UJ -- . --2.5 UJ 

__ _ .... ... _ _____ __ --------+---- J _ ~a:::- 13 1 u - ·· , u-_ =~- _____ 1.9_u~_:_--::- ..= --1 u -- --7 ~-
2,6-DinitrotoIuene UGIL O 0% 0 ______ 0 _ 13 _ _ _ 1 U _______ _ ___ 1 U _ ·--- __ 10 U __ _! U • 1 U 

DI -
-~I- :.-]C 
~I 

2-Chloronaphthalene UG/L O 0% 0 0 13 1 U 1 U 10 U 1 U 1 U 
2-Chlorophenol UG/L O 0% 0 -·--o -·---- 13 1 U - ·- - fo U -- 1U ___ - --·1 u- -

12-Methylnaphthalene UG/L O 0% o _______ __c:,_ __ 13_ _ _ ____ !!:l_____ _ -··'-"- _ 10 .1!...___ ____ 1 _U _ _ _______ __! ~ ---
2-Methylphenol UGIL O 0% 0 0 13 . 1 U --+---- 10 U 1 U 1 U 

r.:2~-N~it,..ro~a...,n_ili_n~e _____ +Uc_.G-.=--=-/L~---J----Oc+-_______ o"'•cc1<, >------- _ 0 0 1~ _ __::_::-_2._6 -_U_-_ - ->----+-- 26 U 2.5 ~ -:-...:__-_- ~ 'Q___-_-_ 
2-Nitrophenol UG/L O _____ _ _ _£)~ c--- __ ,- __ ____<:l_,- ____ _c:, ___ __ 13 _ __ 1 U _ _ _ !Q I! ___ _ _ 1 U _ 1 !)_ 
3,3'-Dichlorobenzidine UG/L _ __c:, _____ ~~ -----+----co-t------=o >---- .!~ __ 1_1!,1 _______ _1__ 1:)J _ ,-__ ..!_<:l l,J _ _______ ___!_~ --- _ 1~_ 
3-Nitroaniline UG/L O 0% 0 0 13 2.6 UJ 2.6 UJ 26 U 2.5 UJ 2.5 UJ 
4,6-Dinitro-2-methylphenol UG/L f------(i _____ a% --r---·=-=-.~ ~-:__-_-_Q: ___ .1~-- 2.6 Uf ~~---- i6 Df _ __ --~-!J_-_____ --~- 23 lJ --- =·--2.5 Q_ _·- __ 
4-Bromophenyl phenyl ether UGIL O 0% 0 0 13 1 U 1 U 10 U 1 U 1 U 
4-Chloro-3-methylphenol UGIL _c:, ::=--~ ___ __c:,_ _ ---·o ------ 13 ~-= -_i ~ :::___:___ _:::: _ _:::_ _..! ~-=-~ = °1Q U -- -~ _ _ 1 U 1 ~ 
4-Chloroaniline UGIL O 0% 0 0 13 1 UJ 1 UJ __ .,_ __ 10 U 1 U 1 U 
4-Chlorophenyl phenyl ether UG/L O --0% ---- -- ---0 - 0 13 - - ,-LI ---- -1 U- - --+----·10-i:,-· 1 U 1 U 
4-Methylphenol UGIL 0 ------0% ______ ---o -·-· o -- · 13 ____ 1 U _____ --,- u--· 10 U 1U 1U--

4-Nitroaniline UG/L O --- - 0%~--- --~ - --0 -- - 13 -- -2:iJ U--- - - - - 2.6 U - --~ 26 U 2.5 U - --2.5 U - -
4-Nitrophenol UG/l o _ __ _ _____ _p•~= _____ o ____ __c:,_,-___ 13_ ___ ~? ~- ___ . _ --~ y ____ . ___ 26 u 2.5 u _ =-~ ~ 5- u __ _ 
Acenaphthene UGIL ___ _<:) ______ o~ --- _____ __<:)_ _ ___c:,_ __ 13 1U ___ __1_ _lJ _______ !O Q_ ________ _Jt,! ______ _ 1 _~ 
Acenaphthylene ___ UGIL _ _c:, ______ -- ~~e-- '-- ______ o __ _Q ___ 13_ 1 t,! ___ _ __ 1 U ___ __ !_<:) _I!__ ________ _1_~--- __ 11,J __ _ 
Anthracene UGIL 0.068 8% O 1 13 0.068 J 1 U 10 U 1 U 1 U 
Benzo(a)anthraceni _- UGIL -~ _ O~ =--- ---1~---=-- ---~=·-o:. _ 3 :::_· -- 13 _:::--:.-::_0.}_8 r ~.:_ -- --- 1 U - ~~ 1Q_U--~ - - - .J:' If- _ _1 (,J_--::-
Benzo(a)pyrene UGIL 0.15 ~ _ f---- ___c:, _ _1__ _ 1~ __ 0

0
15 _,I_ ____ 1 t,J ____ __ 10 !:)____ ___________ _.!_~ --- ___ 1_~ _ _

1 
Benzo(b)fluoranthene UG/L 0.15 _____ J3~ _ __ _ __ O~ __ .!._ ____ 13 _ _ 0__1_~_,!_ ___ _ 1 t,J_ _______ 1Q .I!___ 1 U ----->------- _1_ ~ -- _ _; 
Benzo(ghi)perylene UG/L 0.073 8% 0 1 13 0.073 J 1 U 10 U 1 U 1 U 
if enzo(k)fluoranthene UG/L 0.16 8% ·- ----- 0 ·;- - 13 --D.16 ] - - -- · -· - , U . --- - · 1ou ··- -- -- •. ·1 u ____ ---1 u-· 
Bis(2-Chloroethoxy)methane UG/L O ----- ·- 0% - - • • --.- O - --0 - -- 13 - 1 U-- - ---- ---i U-- - - - --10 U--- - --,-LI ---- --- i U 
Bis(2-Chloroe<hyl)ether _ ~ --- ____ Q----=-=·- :._- ~ __ ~-:_::._-~---=--~ --::-·_ ~-=--- ~ :::._ _ _1_ Q-=-~~=- -_ :..: ---~f u· ___ _ :- _ ··1~l[ __ -_.::.:· ~-=--=-~ J_ I} _:-_-_ :--=--=- 1 U __ _ 
Bis(2-Chloroisopropyl)ether UG/L ___ __c:,_ _ ___ O~ -- _______ CJ_ _ _ Q 9 _ 1 y___ _ 1 U __ -·----- ___ .•• ! Y _ 1 _lJ 
Bis(2-Ethylhexyl)phthalate UGIL 0.22 23% 0.6 0 3 13 1 UJ 1 UJ 10 U 1 U 0.22 J 
Butylbenzylph! halate UGIL·--=~ 076 ...:-:::_ ~ -==--::.:-·-_::._~- ()_ _- _}_ ~-- 13 1!:J_J-·= __ J IJi _-- 10U ~=---=:..-=-- -----f _9-_= ·--=-=jU -
~ arbE~. ___ lJ~~-- - __<:l:054 _____ 8~ - _____ 0 _____ _1_ ___ 1~ 0.0§4J ____ 1UJ __ __1_0 _1! ________ .!..i.l!.---- __ 1lJ_ 
~hrysene_ _ t,J~ --- - ~ - - 8% ______ __c:, 1 ____ 13 _ Q__1_ 8J_ ___ --- ~ _!) __ J D_ !!_ _____ 1~ _________ ! U _ 
Di-n-butylphthalate UG/L O 0% 0 0 13 1 U 1 U 10 U 1 U 1 U 
Di-n-oct0i,hthalate- - . UG/L - -- - --0 -- - - 0'/4 - - -···- ·o - - 0 . -· '13 --- - 1 U ____ - .. -- 1 u- -- - 10 er .. . .. . - 1U ____ ·- - i u 
Dibenz(a,h)anthraceiie UG/L - __ O ___ 0% - ---·o - ·- o - 13 --1U--. - 1 U --- ·1off -- ------,u -- --- , u 
Dibenzofuran UG/L o .---- 0°/4 ____ -- --o · --~a-·- - 1·3 -- , Li -- ···-iu 1ou--···-·-1u -- ---, U-
6ieih-yl-p-hth818t8 ·-·- DG_/_L __ _. _ _____ o--··--- - Q0/4 - -a - -- -Q - - 13 -- f u -- .. 1 u·· --· -· 16LJ- ------- 1\T ------ ----1 u-
Dimethylphthalate UG/L O 0% . - 0 0 13 1 U . 1 U 10 U 1 U . 1 U 
Fluoranthene UG/L 0.41 15% ____ 0 2 13----0~4'1 -J ________ 1U ----- · 10u~- 1U 1U 

---1-U_G_/L___ 0 -- 0% _______ 0 _ - o ·----·13 ····- 1u· 1U - -· ,au ···----·· 1u ______ 1U 

Hexachlorobenzene luGtL O ·a% - ·o:oooro -·--o - CJ ---- 13 • - , _u ___ -- - 1 U - --- - 10 U 1 U 1 U - -
UG/L O 0% 0.01 0 . - -· 0 - - - 13 ··-----1 u--- --·- 1 u- - -- - ~ 1oc+'u~---1---~1+u"-------+----_ 1 u 

Fluorene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene UG/L O 0% 0.45 _.Q_ ______ _ _9 - ---=~13 -=---, -U-J -- -=---=----~~ i_ _U_J _-_-----= -_~10c+--U~---+----~1+U- J - -e-f-----1

1~Uf -·- --
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ANA)-YTE 

M~RbliR>thane 
lndeno( 1,2,3-cd)pyrene 
lsOPhorone -
N-Nitrosodiphenylamine , 
N-Nitrosodipropylamine 

UNIT MAXIMUM 

01 
- 0,069 

D~~ -~ -_ - _f 
UGIL 0 

Naphthalene --- - 0 

Nitrobenzene ---+~c"----+- --0 
Pentachlorophenol - 0 
i>11enanthrene - --- - o-:-3s 

Phenol 
Pyr8ne -
EXPLOSIVES 
U s-Trinit(obenzene 
1 ~ -Dinitrobenzene 
2,~6'.:-frinitrotoluene 
2,4-Dinitrotoluene -
2,6-Dinitrotoluene 
i=Nitrotoluen~ ,- - ·-- -- -
2-amino-4,6-Dinitrotoluene 
'3-Nitrololuene 
4-Nitrotoluene 

NTtfoberlzene 
RD£ - -
Tetryl
PESTICIDESIPCBs 
4,4'-DDD --

4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor:; 016 - -

Aroclor-1221 
Aroclor-1 232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Beta-BHC 
Deita:SHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosufan sulfate 
End,;;;-
'Endrin aldehyde 
End"riri ke tone -

0 
0_2s'-

0 
0,07 

0 
o-:Ooi"i 

--6 
() 

0 
0 
0 
0 
() 

---0,0041 
--0 
--0 , 

0 
0 
6 
0 
0 
0 

h. \eng\senecals4rillables\valdata\Sw,xlslstats 

FREQUENCY 
OF 

DETECTION 

NYS 
CLASS C 

_ O% L 0,6 
8% - 0% 
0% 

- --:; 

0'/4 -

NUMB!=R I NU_!,,!BER 
ABOVE OF 
TAGM DETECTS 

0 0 
0 1 
6 -- 6 
6 0 
·o -

0 
0 0 
0 - 0 

o --· 0 

0 - 1 
- 0 -- 0 

0 -·--2 

0 0 

Sene, i Depot 
SEAD-4 Ren ... ,di Investigation 
Surface Water Sample Results 

SEAD-4 
SW4-13 
SURFACE WATER 

42005 
-0 

NIA 

- OF SA 
NUMBER 1121711998 

ANALYSES RI Phase 1 Slep 1 
N j 

13 1 U 
13 0,069 J 

' 13 1 U 
fa f u 
13 1 U 
13 1 U 
f3 1 U -· 
13 2,6 UJ 
13 

-
0,35 J 

1 3 1 U 
fa o,i5 j 

13 0,25 U -- a% 0 -, - 13 0,25 u 
0% 0 -0 13 02 5 u 

0% 0 0 13 0,25 u 
- 0% ·-- ·-o 0 

-
13 - 0,25 U 

- 0% - -- -
0 --0 9 0.25 u 

0% - -
0 ---0 13 - 0 ,25 U 

0 % 
- - - - 0 ---0 9 0_25 D 

0% 0 
--- -

0 9 - 0,25 U 
-0% - -- () ----□ 13 - D.25 iT ---
--0% 

0% 
8% ~%1 ·-o_o~io1 
0% 0,000001 
0% 0,000001 

- 0 
-5 

0 
o 
0 
0 
0 
0 

() 
o 
0 
0 
0 

0% 0,000001 -- - o 
0% 0,000001 () 

- 0% - 0,0 00001 0 
0 % 0,000001 - 0 
8% - - - o 
0% - - 0 
0% 0.0000006 
0% - o:009 

- 0% - -- 0,009 

0,002 

-

-

0 
a 
0 
0 

ii 

0 13 0,25 u 
0 9 '0 2 5 u 

-0 13 0,25 U 
0 13 1125 u 

o,01 u -I--il 
13 

- - 1 3 

O,O~ U 

o,01 u -
0.005! g-_ 
0,0051 U 

13L -_@ 011 
0 
0 
0 
0 

0 
--0 

131-
1:i -
13 
13 
13 
13 __ 0-'1IU 

0,1 U 

Q,005! I.Y__ 
0,0051 U 
M1 U 

0,0051 u 

QQ!· lli- -0.01 U 
-- o_of u 

page 7 of 12 

-
-
-

SEAD-4 I 
SW4-19 
SURFACE WATER 
- 4 2011 

- 0 

NIA 
-1217/1998 

SA , 
RI Phase 1 Step 1 
N I 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

2,6 UJ 
1 U 
1 U 
1 UJ 

0,25 U 
0,25 U 
02 5 u 
0,25 u 
~ u 
·-o:25 u-----

-~ u 

SEAD-4 [--
SW4-2 , 
SURFACE WATER 
SW4~2 ---

-
0 

NIA 
11 1211993 
SA 
ESI 
N 

10 U 

- 1 0 f 

;~~-
10 U 

~ u- -r-
~ u---, 
-□:2s u --
- 0 .25 u - -

0-25 U 
025 u 
0 ,25 u 

0,005 U 
- 0,005 u- -
0 ,005 u 
O:, u 
02 U 

0 .1 u 
Q1 u 
0,1 U 
0,1 Li 
0,1 u 

0,005 U 
ciaos Li 
·-0-:-01 U 
0,005 U 

- 0,01 D-
- 061 u 

-~I~-
~

u 
0_05 u-_ 
0.05 U 
-0 u -

o:05 u 

- Q.01 !:! -=---=- 1-__Q:_! ~u_ 0,01 U 0,1 U 
o:a:i u -- · --o.1u 

S§AQ_-4 __ , - -
SW4-49 

SEAD-4 I 

s w4:50 I 
SURFACE WATER 
---42013 

SURFACE WATER 
42014 

0 
NIA 

0 
NIA 
1211511998 
DU 

1211711998 
SA 
RI Phase 1 Slep 1 RI Phase 1 Step 1 
N I 

1 U 
1 U 

1 U 
1 U 

-

N I 
u 
u 
u 

1 U -
1 U 

i1 ~~• C -_- ~. i ~-
2,5 U 2,5 U 
1 U --- 1U 
- 1 U___ 1U 

1 _U_____ 1U 

~=-~H~~--
0,25 U -----

0,25 U 

0.25 U 
0,25 U 
0,25 Li 
0.25 U 
025 u 
0,25 U 
0,25 U 

Q25U 
0 ,25 u 
D.25 U -

- 0,25 U 

Q25 U -- - -· 
o.25u ·--. 

- --··--~~;i~----,_ 
0,25 U 
02 5 u 

0,01 IU 

0,00· 51 1,J_ _ 0.1 U 
- 021 u 

0.1 u 
0.1 U 

. 0,1 u 

_0,01~ --- ,_ 
0,01 UJ 

0,0052 0---
- 0,0086 U ---- - -

- 0,25 U 
0,25 U 

--0,25 U 

0,01 U 
- 601 u 

0,01 UJ 
0.0051 U 

0.009 U 
0,0051 U 
--0,1 U 

0,2 U 
0,1 U 

-0,1 u 
0,1 U 
0.1 U 
0 ,1 u 

0:0051 u 
0,0051 u 

0,01 LiJ 
0.00 51 u 

- 0.01 U 

0.01 IU 

0:01 U 
-- 0:01 u 

0:01 U -
--+-- 0.01 U 

111 712001 



-- ,-----·•- ·-- -- -

ANALYTE UNIT I MAXIMUM 

-

FREQUENCY
OF -

DETECTION 

- -- 1-- - -

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Surface Water Sample Results 

SEAD-4 I 
S_'JV4-13 
SURFACE WATER 

0

42005 

.£> 
NIA 

:N_YS I r-l_UMBER I NUM_BER ,-·N_!JMBER 1131711998 
CLASS C ABOVE OF OF SA 

TAGM i)~TEC!~ AN~L_YSES ~ Phase 1i Step 1 

~a~/Lindane . UG/L O 0% 0 01 13 

·~~~~- ---UGil- - 0.0064p=- ----~-=- 8%~--=- - -=~ :~~~: -13 
13 

1~1--
9 

13 

0.0051 U 
0.0064 J 
0.0051 u -
0.0051 D 

- 0 .01- Li° 

Hep~ chlor _ _ _ ___ UG/L O ____ ~ - Q_~O_?. ___ g _ 0 
Heptachlor epoxide UG/L O 0% 0.0003 0 0 

@ ~ chlorobenzene UG/L O _ _ _ _ _9~ OJ:)0003 ::__ 6 -- 0 
Methoxychlor UG/L O ___ 0% ___ 0.03 _ o, __ 0 

IToxaphene __ UG/L O 0% 0.000006 0 Pl 13 
HERBICIDES 
2,4,5-T UG/L O 0% ------6 --- 0 -

12,4,5-TP/Silvex UG/L O 0% -0 0 
4 
4 
4 2,4-0 UG/L O 0% 0 0 

2,4-0B UG/L 0 
,Dalapon_ _ UG/L ____ - ~•-
Oicamba UG/L 0 
Dichloroprop UG/L 0 
Dinoseb . UG/L .. - 0 

0% 0 0 4 
0% 0 0 --4- -
0% 0 6---- 4 
->--- - +----c-+----=t--- _, -
0% 0 0 4 
0% 0 0 4 

MCPA IUG/L I 0 
MCPP UG/L 0 
METALS 

0% O o 4 
-~ ___ o --- ~ - - 2 

0.051 U 
0.51 u 

Aluminum UG/L 7350 ------+-- 7 13 13 •' r 73!!0 

~;~~ I - t~~t I _-
SURFACE WATER SURFACE WATER 

42011 r SW4-2 
0 0 

NIA -- - ·- NIA 

1217/1998 - - -- 1 1/2/1993 
SA SA 
RI Phase1 Step 1 ESI 
N ---·[ --- N 

0.005 U 0.052 U 
0.005 U 0.052 U 
0. 0.052 U 

- 0. - - - ·- -- 0.052 U -
-- -- --- -·- -~ --

- --0.05 U -- -· - - 0.52 u-
0.5 U 5.2 U 

0.11 U 

SEAD-4 
SW4-49 
SURFACE WATER 
---42014 [ __ _ 

0 0 
N/A NIA 
12/17/19981- 112/15/1998 
SA OU 
RI Phase1 Step 1 RI Phase 1 Step 1 
N- --i-- tT - I . 

0.0052 UJ 0.0051 UJ 
i10052u - -· 0.0051 u-
0.0052 UJ ~ 005 1 uj 
0.0052 u 0.0051 D-
---o:oi" u -- --- 0:01 U 
o~ u _____ o_.o.?~ .I:! 
0.52 U 0.51 U 

1
-- _ --E 0.11 u -- - --- _•-----

1.1 U - -

1.1 U 1-------4---+--- ' - f 5rr- -
--- - ·----,---- --

0.11 U - f 1 u . -· - ------ _, -
0.53 U - ·-

110IU --r-1-- - 1i§J.C . 

--- -1DA1·J - ~r.::_:_ 5~'lru -
3.1 U 

21 .9 J --40.2J--
3.1 U ---3.3 J -

2.3 u 1.2 u 2.3 U u u ---
Antimony --- ---~ 6.6 - o --7 - - - 13 6.6 IJ 

~ ~ ------ ~~:~ 2~; 150 ---~---1½-·-- IT _-_ -MT - ~ - 337 J --- --24.9 J - 64.6 J ----64 J 

Beryllium UG/L O O O 13 0.1 U 
Cadmium UG/L - 11 .6 1 6 13 IU 
Calcium ·-· - -- UG/L - 1 59000 - - - --· -0 -- 13 ·- 13 159000 
Chromium - --- UGiL ___ -«:S --- -- --0 -- - 4 -- 13 --128 
Cobalt___ - --UG7i:--- - ~ - -- , - .. ,- - -- fa ~=-.-,_, J 
Copper - ---- - - ~-+=-=-'-:--C-! ____ 4 __ --- 10 - . - 13 ,, -

Cyanide - O O 13 5 U-iron _____ ---- ----+-- 1----13 --
Lead · --- -· ----· 103 - --·- -2 - --- 4 

'MaQiiesium - - --- ---+-- 32700 a 13 
Manganese- ---·-- UG/L - 2350 0 - 13 
Mercury- - -- -- - UG/L ----0 - - 0 - Cl 
Nickel - - - -- - - - UG/L --32_6 - - -- o 2 
Potassium ___ --- ·- UGIL - 4790 -- 0 13 

Selenium
Silv~ 
Sodium -
Thallium- -
VanadiUITI 
Zinc ----

Nitra te/Nitrite 

h:lengl· 

- ,UG/L -- ·-o - . -4.6 - ·o 6 
0.1 i 

UG/L --- 24 
---- -01_ -

8 [ 0 
--~~ --1~..:._ 362~ - - -· -

UG/L - --225 - - ·- 31% 
--IUG/L - - 492 - ---· 100%1141 .37982 

14 
1 

-0 MG/L O 25 100% 

-4riltables\valdata\Sw.xlslstats 

• 

2 
13 

4 
13 
9 

13 _, 16400 

13 , 117 J-
13 --32700 -
13 ~ - . 

13 0. 1 u 
13 32.6 J 

"[ 
4040 J 

ii= 
3.6 U 
1 D 

25900 
13 3.9 u -
1~A-22.~,,!_ 
13 ., 9!j 
-9 O.QJ -

par ·2 

0.1 U - 0.3 U 
.. 6.2 u - - -3 .3 u 

8 6600 --- - -- 512 00 -

• 0.8 U 44.8 .. - . 1.6 u -· --·4.gl)--
- 1-- 3 .7 J - - - " ·' 

0.1 U -ci~f U 
0.31 J - 0.2 U 

-- 76400 - ---- - 96200 

' 0.8 U . 0.8 U 
1.6 U - 1.6 U 

1.1 J ·-
5 U -

-- - 2 - - 176 _, ---- \2~ ~ gw- _ , 1.3 u 1·_3 l)--
___ 9610- 10800 

--·-10~ u-- - - - -~lu---
2.S[J 

4790 [J 

- 4_1 u· · 
1720J·- -

1.1 U 

- 11200 13300 
23 100 

~-~li-~•--
3.6 IU 

--o~lu -,.9 U 

! 400 ~-
3.6 U tjj~ - -

36200 

- - ~il!.-
82 IJ 

29.9 
0.02 

6~6UJ 

-• ~?¥ch __ -
3.3 U 20_3 ___ _ 

_ , - 17~0~ f~ .. --0·. 1 :~~~~ -
1.5 U 1.5 U 

2-1.3 . --· --- - - . 4.1 J 

0.06 0.01 

'12001 



ANALYTE 

VOLATILES 
1, 1, 1-T richloroethane 
1, 1,f2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
1 ;1"-Dichloro~ than!_ I_-·_ 
1, 1-Dichloroethene "~" 

1}:4-Trichlorobenzene -
1,2-Dibromo-3-chloro ropane UGIL 
1,2--0ibromoethane UGIL 
1,2-Dichlorobenzene 
1,2-Dicii lor oethane 
1,2-Dichloroethene (total) 
1 } --Oichloropropane -

1 
_ -· _ 

1,3-Dichlorobenzene ....... 

t,i=oi~~e!'zene 
Acetone 
Benzene 
Bromochloromethane 

Bromodichloromethane I ~~IL I 
Bromoform 
Carbon disulf1d_e__ UGIL 

Cartiontetrachloride UGIL 
Chlorobenzene UGIL 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Cis-1,2-Dichloroethene 
Cis--1,3: Dichloroprope ne 
Ethylb enzene --
Methyl bromide -

Methyl butyl ketone 
Methyl chloride -
M ethyl e thyl ketone 
Methylisobutyl ketone 
Methylene chloride
Sty rene- - -

''fetrachloroethene -

Toluene 
Total Xylenes 
Trans~2-Dichloroethene 
Trans-1 ,3--0ichloropropene 
Trichloroethe~ -

Vinyl chloride 
SEMIVOLATILES 
,.-2, 4-T rlchlorobenzene 
1~-D_!01orob enzene 

UGIL 
uGii. 

UG/L

UGIL 
1,3-Dichlorobenzene µ,w1L 
1,4-Dichlorobenzene UGIL 
2,2' -oxybis( 1-Chloropropane >'I UG/L 

h:leng\seneca\s4riltables\valdata\Sw.xls\stats 

NYS 
CLASS C 

Senec. Depot 
SEAD-4 Remea,al Investigation 
Surface Water Sample Results 

NUMBER , NUMBER I NUMBER 
ABOVE . OF - OF 

TAGM DETECTS ANALYSES 

SEAD-4 L 
sw4-~o I -
SURFACE WATER 

- 42012:1· ----0 -

NIA 
1211511998 
SA 
RI Phase 1 Step 1 
N J-

SEAD-4 L_ SEAD-4 

~'!"~-51 _ [ _ . SW4-~2 - ·-

SUR:~~~t1· A~TER SUR:~~~;tATE~ _ 
0 - - ---0 -

NIA ·-· - NIA -

1211~12 98 _ 1211811998 
SA SA 
RI Phase 1 Step 1 RI Phase 1 Step 1 

N I -- N I 

1--~, ~1 -J 

13 
13 
13 
13 
13 
4 
g' -

1 U 
1 U 
1 U 
1 U 
1 U 

u 1 U 
11u 1 u 
u 1 u 
u - ,u 
u 

0 
0 
6 

N". ___ o 
0 --,----; -~- ~ 

Oj 0 
0 _, ___ 
0 ,1--1-'~ t ··· i 

0 , 0 
- ·-

0 
0 

-- ·o 
0 
a 
0 
6 
0 -0% 6000 

--
0 0 

0'/4 
- - I) 0 

0% 
--- - - a Q' -

0% - 0 ·---
0 

~ 40 
- T --0 

0% - a - 0 
- -

0% -- 5 --0 -
0 

0% 
-- ·- - 5 - 0 0 

0% 
-

5 
- -

0 - 0 
5 --0 --- 0 

-
0 - - 0 

9 
9 

13 ~ 
-4 
13 
9 
9 

13 
13 

9 

13 
13 
13 

- 13 

13 
- 13 

13 
13 
9 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
9 

13 
13 
13 

13 
13 
13 
13 

-i,~=~ 
1IU 

H
u 

1 U 
1 U 
1IU 

1 U 1 U 
1 u - -- - 1 u 
1 U - 1 U 

3 J 2 J 
1 U . 1 U 
1 U - -- - - 1 v --

- 1 U ----· 1u -
· 1 u· -- ----1 u 
1 u· - iu 
1 U - - 1 U 
1u - 1 u 
1 u · ----·-1u !,~ 1 U 
1 U 
1 U 

1 IU 

--:1g--
11_u_ 
1 U 

1\U --It- -- r ~---~~,~ 
1 U 
SU
S U-
2 U -- -
1 U 
1 D 

u 
u 
u--
D 

-:!€ 

W
-
u 

- u 

1 U s u-
su 
2 U 
1 U 
1 u-
1 U 
1 U 
1 U 

---+1~-
1 U 

---tlf ~ 
1IU 
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. --

ANALYTE UNIT 

-- 1 ---

MAXIMUM 

FREQUENCY 
OF 

DETECTION 

NYS . 

CLASS C 
NUMBER 
- ABOVE 
. TAGM 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Surface Water Sample Results 

SEAD-4 ·1 

SW4-50 
SURFACE WATER 

42012·-· 

0 
NIA 

NUMBER I NUMBER 11211511998 
OF OF SA 

DETECTS ANALYSES RI Phase 1 Step 1 

N l 
! ~[$fl~ li>rpphe~! -~=,_H,_q/l...c= -~~ -~~ 9'1~ _ ==~ O _o 13 2.5 U 
2,4,6-Trichlorophenol UGIL ____ _9 f----- --~ ____ o _ _Q_ )_3 _ 1 U 
2,4-Dichlorophenol UG/L 0 0% 1 D 0 13 1 U 
~-(!_i_m~l!'tle_h!'nol UGIL ____ □ ,_ ___ __ 0% ___ 1E.9~ -=-- D O 13 1 ~ 
2,4-Dinitrophenol UGIL 0 0% 400 D 0 13 2.5 UJ 
2,4-Dinitrotoluene UGIL --·o -- 0% .. - -- 0 0 - 13 1 U 

iI""6::-Diniirotoluene - UGIL D - -- .. - 0% - ·==-= -~~ 0 --= 0 _ --~!_3 1 ~ 
2-Chloronaphthalene UG/L O _ 0% ____ .__ ____ O _____ Q_ _ _ _]3 1 ~ _ 
2-Chlorophenol UG/L D 0% 0 0 13 1 U 
2-Methylnaphthalene UG/L O 0%- . ---~--0----□ . 13- 1 u · 
2-Methylphenol UG/L O ----- - 0% -- -- 0 0 -- ·13 - --- 1-U-
2-Nitroaniline UG/L 6 ---- - - 0% - - 0 0 --- 13 · -- - 2.5 U-
2-Nitrophenol UGIL □ ----- - 0% - 0 -----0 13 -- - 1 U 

SEA~-4 -I 
SW4-51 
SURFACE WATER 

42015 
0 

NIA 
12i18/1998 
SA . -

RI Phase 1 Step 1 
N l -

2.5 U 
- 1 u . 

I --

1u 
1 U 

2.5 UJ 
-, u-
1 U 

1 (j ---

- 1 U 
1 u ---
1 u 

-- 2.s ·u 
·, u 

1 U . - -

SEAD-4 I 
SW4-52 ___ _ 
SURFACE WATER 

42016 
0 

NIA 
1211811998 
SA ---

RI Phase 1 Step 1 
N - --

)t_ 
1IU 
1 U 
1 U - -, u ·--

2.5 u __ 1 _u __ _ 
__ 1 _u ___ _ 

-'-3''"'3~•-D=-i-'-ch-'-lc,or-'o"-be""nz-'.'--'id'--in=e __ fCU'-'G"-/=-L--+-===--□ =- _ _Q~ _:_-:.::.-=_:□- __ q -- 1 3 _ 1 ~ 
~ N_it_ro_a_ni!i!J~-- - "=!~I,__ __ o _D_'_¾i __ o o 13 2.5 UJ _ ___ _ ___ _ 
4,6-Dinitro-2-methylphenol UG/L 0 ____ ___Q~ _ _ _ _____ q 0 13 _ 2.5 I!._ __32 _I:! __ _ 

2.5 ur - --- 2.SUJ--

4-Bromophenyl phenyl ether UG/L O 0% ----+--- D O 13 1 U 1 U 
4-Chloro-3-methylphenol UG/L ----□ -- - - 0% -- □ - - - O 13 -- --·1 U -- 1 U _____ -
4-Chloroaniline UG/L o ·--- -□% ----- □ ----□ -- 13 - 1u·· --·- 1lf ______ ---
4-Chlorophenylphenylether UG/l O -----0%~------ ~----□ - 0 -- · 13 1U ---- 1U ___ -- -
4-Methylphenol UGIL O •. -- ---- - 0% - - --~ - -·-o - - 0 13 -1 U-- - -- · 1 U-- - - - --
4-Nitroaniline UG/L O 0% 0 0 13 - 2.5 U 2.5 U 
4-Nitrophenol UG/L ----0- ---- --0% -- -----··o ·- 0 13 2.5 -U-- ---2.S l i" - - ----
Acenaphthene UG/L ----6-- - □% --~--- · a -□ 13 1 -U- ··- -----,- U ----
Acenaphthylene· UG/L - - ·a -- .. 0% -- --- --0 0 13 1 U --- 1 U 
Anthracen_e____ UGIL - 0.068 --- 8'/4 - ------ -- 0 1 13 1 LJ · - 1 U 

Benz~ aJanthr~~e~e- __ [!Gil,___----~□~ _---~}~,f - ~==-=:·~--_9 1 !_3 - 1_ U -- - 1_~ - ______ _ 
~~ z_o_(a_)p_y_re_n_e _____ - -+-U_G_IL __ , ____ 0.15 ___ 8% _ --e----□ 1 _1_3 __ 1 IJ _ ! ~- ___ _ __1+u ___ _ 
Benzo(b)fluoranthene UG/L 0.15 _ _ 8% ----e--- __ _9 _ _!_ __ ) 3 1 ~ - __ 1 U __ _____ _ _ __1 IJ __ _ 
Benz~(ll_hi)e~ryl~e __ UG/_L _ -- _ .Q:073 -- _ _ 8% --C- _ <!_ --- 1 13 1 U 1_ u__ _ _ _1_ IJ 
Benzo(k)fluoranthene UGIL 0.16 8% 0 1 13 1 U 1 U 1 U 
Bis(2-Chloroethoxy)methan e- UG/L - - --O - - - 0% - ~-- 0 0 fa 1 U 

-~-11~---]jg- I Bis(2: ctiioroethyl)ether·--- UG/L - -----0 0% --- - D o -· 13 - ,-(j 
~~(~Chloroisopropyl)ether ~ I,__ =- _- _::: 0 - ~ -- -:_ _ = = 0 - - - 0 . 9 _1 tj _ 
_!l is(±•Eth_yl_h_ex_y_l)_ph_th_a_la_te_ ~ I,___ _ 02~ _ 2~ '~ _9 6 0 ~ _!_ 3 1 U __ 
Butylbenzylphthalate UG/L 0.076 8% 0 1 13 0.076 J 
Carbazole UGIL - 0.054 ·· a% ---- ------□ 1 13 ·1 U 

_ 01;jf _ 
1 U 

o.1slJ --~,~ 
------·· ·------ -- . - --1--·-- -
Chrysene UG/L 0.18 8% O 1 13 1 U 
Di-n-buty lphthaiate UG/L -------□ - -- - - 0% - -- -- . --- --- 0 0 13 1 U 
5;:n-0ctylphthalate UG/L - - _o ___ - ·a% -- - - -- a - - - o 13 1 U 
Dibenz(a,h)anthracene -- - ~ - 0 0% - - -- a - ·a - 13 1 u 
~i?:n_zo_f_ur~ -- -...:.=-~ --=- ___ ____Q ___ _-:_ 0°/4 __ --==--==- ~ _ 0 _ - ~ 1 t[ 
Diethyl phth~late UGIL O 0% 0 0 13 1 U 
()imethylphthalate UGIL - -- -- 0 ---- ---- 0% - -- --- - O O 13 - - ·1 U 

Fluoranthene UG/L 0.41 - · 15% - 0 2 13 1 U 
Fluorene-- - UG/L . ---O -- - - 0% - - --- 0 0 - ·13 1 u · 
~:::::~:~~~~:;;:~e ~~:t -=- ~ =---=~- ~~ · 000

: ·- -~~ _-____ · ~ -· =}r..:. --=i ~-= .. 1--
Hexachlorocyclopentadiene UG/L O -- 0% 0.45 0 - - 6-- --- - 13-·-·- ·-·1 UJ ___ j __ _ 

h:len, ,ls4riltables\valdata\Sw.xlslstats P< ' •r12 

11U_ 
1 U 
1 u -

1~ 1 U 
1 U 
11u 

11u 
1 U -,· u· --

tJ -_ :i'.~ 
'1712001 



ANALYTE UNIT MAXIMUM 

M~b@ethane 0 
lndeno( 1,2,3-cd)pyrene 0~069 
lsophorone 

---0 

N-::Nitrosodiphenylamine - 0 
N-Nitrosodipropylamine-
Naphthalene - -

NitrobenZ8ne 
Pentachlorophenol -
Phenanthrene-- -
Pheno-1 - - ·-- • 

Pyr ene 
EXPLOSIVES --
1,3,s:=frinitrobenzerie -
1,3-Dinitrobenzene -
2,~6-Trinitrotoluene -
2,4-Dinitrololui ne - -
2~6-Dinitrotoluene - - UG/L 
2-Nitrotoluene - --- UG/L -
'2-amino-4,6-Dinitrotoluene UG/L 
3-Nitrot01u8ne -- UG/L 
4-Nitrotoluene -- ·-- UG/L 
4-amino:i,6-Dinitrotoluene HMX ___ 
Nitrobenzene 
ROX - - --
'r etryl - 0 
,.P~ STICl~S/P~ Bs 

-
4,4'-DDD 0 
4,4 '-DDE - 0 ---- ---
4,4'-DDT 0 
Aldrin- - - - 0 
Alpha-BHC -

-
UGIL 

- --
0 

,~ lpha-C~lorda!'e UG/L 
Aroclor-1016 UG/L 
Aroclor-1221 - UG/L 

Aroclor-1232 
-

UG/L 
Aroclor-1 242 UGIL 
Aroclor-1 248 IUGIL 
Aroclor-1254 

J G/~ Aroclor-1260 UG/L 
Beta-BHC-- UGIL 
Delta-BHC ,~~L - -
Dieldrin UG/L 

- -
Endosulfan I UG/L 
Endosuifan II 

j~{t -Endosu~an sulfate 
Endrin-- - • Endrin aldehyde L 
Endrin keto ne 

--
0 

h:\englsenecals4nl tables\valdata\Sw.xlslstats 

-

FREQUENCY 
OF 

DETECTION 

0~ 
8% -
0% 
O'k 
0% 

NYS 
CLASS C 

O.~ 

-- --
0% - --

--
0% 
0% 1 
8% ·- -

1 

- --

-

0% 0.00008 - -
0'/4 0.000007 
0% - 0.00001 

0% --~a.001 --
0% 

--
-

-

----
--

-·-
- -

--
- -

-- ---
--

0.002 --
--· -

Sene, Depot 
SEAD-4 Remc-,dl Invest igation 
Surface Water Sample Results 

SEAD-4 I 
~W~-50 . 
SURFACE WATER 

NIA 

42012 
- 0 

NUMBEl ,_NUMBER I NUMBER 112/1511998 
ABOVE - OF- OF SA 

TAGM DETECTS ANALYSES RI Phase 1 Step 1 
N I 

0 0 13 1 U - - - ~ -
0 1 13 1 U --·-· -- -- -
0 0 13 1 U --
0 0 13 1 U ---
0 

-----
0 13 - 1 lJ 

- -- -·-o 0 13 1 U 
- -0 - 0 -- • 13 1 U 

---··-
0 0 

------ -
2.5 LI 13 - -

0 --1 - 13 1 u ·o --0 - -- 13 1 U ·- o 2 - - 13 1 U ----- -
----

0 0 13 0.25 U 
6 1 13 0.25 u - -
0 

--
0 

-
13 

- o.i s u 
0 13 0.25 u -- 0 13 

-
0.25 u 

0 9 
---

0.25 u 
() - - -

0.25 Li 13 -
0 9 0.25 u 
() ·- - 9 0~25 u --- 0 0 - 13 0.25 u ·o 0 13 0.25 U 

··a ---- 5 9 02 5 u 
0 0 

-· -
13 0.25 Li -

0 5 -- 13 - 02 5 u 

0 0 13 0.01 u --
0 0 - 13 . - 6.01 u 

-- 0 0 ----13 - 0.01 uJ 
- - 6 - 13 0.0051 ij 

-0 - - 1 3 - 0 .0072 u 
0 13 0.0051 u 
0 13 --- 0~1 u 
0 13 0.2 U 
() 13 0.1 U 
0 13 0.1 U 
0 0 13 0.1 U 
0 0 13 0.1 U 

- - -
0 .1 u 0 0 13 --

0 1 13 0.0051 u 
0 0 -- 13 - 6.cios 1 u 

0 0 - 13 0.01 UJ 
- - 0 --

0 - 13 0.0051 u 
-□ 0 13 -- - 0-:-0· 1 u -- 0 0 fa - - 0.01 u 
--- 0 0 -- 13 - "i101 u 

- 0 0 -- 13 om iT ·a - -- () - 13 0.01 u 

page 11 of 12 

SEAQ-i _ I - __ 
SW4-51 
SURFACE WATER 

- 4201s ·-
- - o 

NIA --

12118/1998 •-SA __ _ 

RI Phase 1 Step 1 
N - r 

1 U - -1u 
1 U 
1 u 

--1 u -
1 u· 
i u 

--2.5 u 
---1u 
--, o 
-- 1U--

- 0.25 u 
02 5 u 

o .25u 
0 .25 ij 

s_E~-4. I 
SW4-52 
SU-RFACE WATER 

42016 o· -
NIA 
12/18/1998 
SA 
RI Phase 1 Step 1 

N r 
1__[U 1 U , u 
1 U 

1 u 
1 U 

_o~ ~ -=--:_-i=~ 
0.25 U 

- ~~~~I ~ -_-~u-----
0.25 U 

· 0.25 LI 
o .25iT 

- 0 .25 u---
-- ------

0.01 U 
- ---0:01 ij 
- 0.01 uJ 
- 0.0051 u 

0.0085 U 
- 0.0051 u -

0.1 ij
- 02 ij 
- 0.1 U 

- ci.1 u 
0.1 U 
0.1 'i.1 
0.1 U 

0.0041 J 
- 0.0051 u 
·-·00 1 UJ 

0.0051 u- -

0. 
a 

- 0. 
- 0 . 

0. 

_0.25~!:l___ 
0.25 U 
o.2s u 

0.01~ 
0.01 U 
0.01 UJ 

~2,~ -
0.1 U 

o.1 j!:!.. 
0.1 U 
0.1 [U 

-~~~ ~ -fl-- -
- M1 U -- -- 0 
Q.01 U --- ---0 

- 0.01 U 0.01 U - -

1/1 7/2001 
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ANALYTE UNIT I MAXIMUM 

FREQUENCY. 
- --OF 

DETECTION 

Seneca Army Depot 
SEAD-4 Remedial Investigation 
Surface Water Sample Results 

SEAD-4 l 
SW4-50 
SURFACE WATER 

42012 
0 

NIA 

NYS 1~UMBE~1·NUMB_!:R·1 Nl,J_MBER ·1!211511998 
CLASS C ABOVE OF OF SA 

TAGM DETECTS ANAtYSES RI Phase 1 Step 1 
- N j 

SEAD-4 - ] SEAD-4 I 

~ w_4-~ - _I _ §W~-52 _ t 
SURFACE WATER SURFACE WATER 

42015 42016 -
- - O 0 
NIA - ·- - - NIA -

1211811998 12rt 811998 
SA - SA - ·-

RI Phase 1 Step 1 RI Phase 1 Step 1 
N - r - N- - 1 

0.0051 U 0.0051 U 
0:-oosi u J- - -0.0051 uJ ~- -i -=~t~_; · t--~ ~~~~ -~~=i-~-1~1~~~ )i•-

0.0051 UJ 
o-:-cio5i u 
0.0051 UJ 
ci:Oos1 u 
0-:01 u 
o:-os 1 u 
0:5i u 

o.o __ o~! I,!,!._- ... 1·· o.~!. u_J 

_ -- . . , - 6.0051 U -_- 0.0051 U 

Hexachlorobenzene UGIL o 0% 0.00003 o o 9 0.01 U 0.01 U 
Methoxychlor _ __ UGIL O -~ =-=- =~i_::::. - 0 03 ___Q _ _ -_j =-:: ~ 
Toxaphene UG/L o 0% _0.000006 o o 13 

0.051 D -
____ , - o-:-s1 u 

0.051 u 
0.51 iJ 

HERBICIDES -- -

~~ ! l ~- __ __L J:~ ~ -r ~t-J~ 1 _; -= 2,4,5-T 
2,4,5-TPISilvex 
2,4-0 
2,4-08 
Dalapon UGIL o 0% o o . t-
Dicamba __ _ UGIL -- ---cJ ----- 0% --· - - -- - -0 . - - 0 - 4 - --
Dichloroprop UGIL O 0% 0 - . 0 
Dinoseb UG/L O 0% O O · · 
MCPA UG/L O 0% - --· --- - 0 - - 0-

IMCPP UG/L O _ 0% '-- _ __ __ ___ 0 0 
METALS 

., ------- f----· --·--+-----
Aluminum UGIL 7350 ----, 00% 1 00 ----, 13 - - 29.5 J -- --·-,·,,-=-ii'; ---- .. ,.,·-c··.~317 
Antimony UGIL 6.6 ---- -38%- - ----0 ----5 --- - 3.-1 u - -l----- 3.8 _J ____ 4.5 -,i-----
Arsenic UG/L 4.2 8% 150 · O -·--1 ---· ·-· -2.3 U 2.3 U 2.3 U --- -
Barium UG/L 213 100% ------0 -- 13 -- 66.6J . - ----59 J ____ 63.6 T 
Beryllium UG/L O ----~ - ---1100 ____ 0 - 0.1 U-- ---D.1 U___ 0.1 Lf -
Cadmium --- UG/L -1 1.6~ - --- 46% 1.8628217 -- -, 0.83 J - -·· -···1.3 J- - - -
Calcium --- UG/L 159000 -- --- 100°/4 -------0 - 1000 00 - -· 83500 - --- - -
Chromium -- UG/L 44.8 ------- ~ % 3 47.270 15 ---o ··---4· - - --o-:-8 U --- . - -~a:-8 u-·- --

·----- --",-,c-=- - -+---~-c-J -·-· ----·--- ··------ - ·· - - -------- - ---- -
Cobalt UGIL 19.6 8% 5 1 1 1.6 U 1.6 U 
Copper UGIL 97 . 77% 20.287735 ·--4 ---1-0 --- - - - 0:9 U---- - -- - -25 T- -· -- --
Cyanide - UG/L o - 0% 5.2 o o --- 13 - ·---5 u----- -- s U--- · 
Iron ·- UGIL 16600 -- 100% -- 300 -- 7 --·-·13 -- 13 -- - 161- - ..•.. , .... ,., .. i i _____ - - --,--,1.,.l"'lo+-

~ -=-~---_-___ -----U-G-/L _!!l _~~-~-~~---=-31% _{ ~38103 _-__ -_~} -~---~---4~--~-- ~ - ---~ -~- ___ _ ! -3 ~ ~-- __ ~~ ---~ 
Ma!l_~esiu"!_ _____ - ~ - --- 32700 '- ___ 100% ______ o ___ _E ___ l:3_ __ 139Q_Q_ ___ 13100 _J_4600 __ _ _ 
Manganese _________ UGI!:_ __ 2350 __ ·--···- 100% 0 __ _E ___ _ ~ - _ ! ~5 ______ ~~ _ _ _ _ 365 
Mercury UG/L o 0% 0.0007 o O 13 0.1 U 0.1 U 0.1 U 
Nickel-- -- UGIL - - -- 32.6 . ----- 15o/, 154.48855 ·-·- 0 --2 13 i .9 u- - ----. 1.9U T.9 U 
'Potassium --- --- --UG/L <!790 --- --· 1 00% - --- - - () - 1 3 13 1640 J-- - -- 2 080J 1920 J 

,~ len)um _~_:_:-:.: =: LiQiL - -::-:_:::_:::_:::_:::_o_-_ ~= ·:::_ oy;_ -_ _'.l~ _ _.=- ..:=o Q __ 13 ~~![ _-:__ -=---:--~:-s u::_ - ii; u 
Sil~er -- ---~ Gil -- __ 1_._7 _ ------ _1~~- ~.J ___ 2 _2 13 1 .':!___ _ - · 1 1!__ ~u 
Sodium UGIL 36200 100% 0 13 13 16100 17900 16500 
Thaiiium - -- - - UG/L____ 2.4 -- - 8% . - 8 ----0 1 - 13 --3.9 u - ---- ~ 9 u - 3.9 u 
Vanadium UGIL --725---- - 31% - 14 -·--1-· 4 - - 13 15 U --·-· . ---fs U ff J 
Zinc -- ---- --- UG/L --~~2------100% 14{3?982 _____ 1 -- 1:i 13 3.s :i · -- -- 4 0.5 -- 11.S J 
Ni iratelNitrite --- MG/L ~ 0.25 100% ------ o·-- 9 - - ·9 0.02 --·- -- 0.25 -- · 0.04 --

h:len 1\s4riltables\valdata\Sw.xlslstats p: 112 17/2001 
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Scnec y Depot Activity 

SEAD-4 1>..-mcdial Investigation 
Sediment Sample Results 

r ···· r ·· , · ··r I sEAD-4 sEAD-4 sEAD·4 · r i sEAD:4 -·-1--1 ·--t-· ' 1 - · I , SD4-1 SD4-10 SD4-11 ·-T- ·l sD4:TI 

.. -- .~ I =- ·• -==-; ~ . .·:_.:==: ::~. -·=· .. ~~~ENT SEDIMENT 41001 SEDIMENT·-··4..!gg~ l=:J~~g~~ -NT 41'?_g~ j 

_ ·- -· j__.__ i ··---~---- ···-··--·-·- ·-· ·-·--· ··- I O O OI __ J_. ·- . _Q_ 

- +- -·j~ =:.·= ==- -- : 1-.=-··· ·--····· ··=--·--- I ! 11/2/19°9~ 12/6/19°9~ I 12/6/19°9~L.J - -==~J2isi1f@ 
I i I SA SA SA : !DU I ·---·· -·· ·-··-i . ·--· I ' NUMBER . NUMBER !NUMBER ESI RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 j [ RI PHASE 1 STEP- ,-1 
1 NYS SPECIFIC ABOVE [OF :OF j ! ! 

A_NAL YTE _· ··= -- .l,)_NJI_J~AX .. FREQUENCY CRITERIA (1 ).: CRITERIA (2) CRITERIA DETECTS ANALYSES Value Q Value Q j, . ·1a1ue 
1,1, 1•Trichloroethane UG/KG I O 0%' DI Di 58 36 UJ 17 
1,1,2,2:Tetrachloroethane UG/KG I 0 0% 11 .7315NYDECHHB 0 Di 58 36UJ 1 7 

11, (i-"Tnch loroethane UG/KG I 0 0% I 0 [ 0 1 58 36 UJ 17 
1 '. 1 ·Dichloroethane UG/KG I 0 0% 0 0 58 36 UJ 17 
1,1•Dichloroethene UG/KG I O 0%1 0.7821 NYDEC HHB O O 58 36 UJ 17 

.!.?J_l:J_ 
UJ 

""Tu 

lli 
1,2·Dichloroethane ·- . UG/KG I 0 0% 27.3735 NYDEC HHB 0 , 0 I 58 36 UJ 17 ij 
. l 0% Oi O! 58 36 UJ 17 U I 13 IU ! 33iUJ 1 

0% 0 . 0 58 36 UJ 17 U 13JU ! -331UJ, ~ 
17 U 
17 U 

-· 26%1 01 15 [ 58 210 J 17 U I 13 IU f . - - 22TI _, 
0%1 23.463 !NYDEC HHB 01 o : 58 36 UJ 17IU l 13 IU _i __ :fa!UJ , 

2,ar·~ 
01 0% 

Bromodichloromethane UG/KG I 0 0%1 0 j 0 [ 58 36 UJ 17 

·Bromoform . _ !:!.S>i'S~L -·- ~. _ ... 0% ··-r!'······ ·-······ ... o , 01 58 36 UJ 17 
Carbon disulfide UG/KGT 18 9% j a, 5 58 10 J 17 

;c ar bon tetrach loride UG/KG I O ···--·-···oo;~ I 23.463 NYDEC HHB Oi O 58 36 UJ 11: 
Chlorobenzene UG/KG I 0 0%j 136.8675 BENTHIC-CHRONIC 0 , 0 58 36 UJ 17! 

IChlorodibromomethane UG/KG I 0 0%1 0 0 58 36 UJ 17 
i Chloroethane -- - UG/KG i 0 0%, i 0 I 0 i 58 36 UJ 17 

UJ 

lli 
'et,iorofor;;,- - - . UG/KG J 14 3%1 I O 21 58 36 UJ 17 IU 
Cis•1,3•D1chloropropene UG/KG I o 0% • 1 o : DI 58 36 UJ 17 

;Ethyl ben~~-e-· ------- .. ~ G/~G ii ... - ~ ·-· :~ 0% [ 938.52 1BENTHIC·CHRONIC .. ·--···-- ... .0..r-....... 0 58 36 UJ 17 
Methyl bromide UG/KG 0 0%! i o, or 58 36 UJ 17 
Methyl butylketone - . ~ 1-- -15 ·- ---· - 0% I I - 0 0 I 58 36 UJ 17. 

Methyl chloride UG/KG I 5 2% : ! 0 1 ! 58 36 UJ 17 
Methyl ethyl ketone -· UG/KG i 49 2% j , Oj - -- 11 58 49 J 1711 
, Methyl isobutyl ketone ·uG/KG-! --□ -- 0% i :°·-· ·····--· - 0 I 0 i 58 36 UJ 17 
Methylene-chklride i uG/KC;°)" 11 5%! ! 0, 31 58 36 UJ 17 u I -· 1:3TU7 

1u 
UJ 
IU 

~ i 
IU-

Styrene- - ·--- UG/KG ! - ··-·3 --- -·-3.%1 i - 0 2 58 36 UJ 17 UJ I 13[UJ I 

'Tetrachloroethene .. . [U~~G ! ~ ... . _O~ l _ -· . 31 .284 INYDEC HHB -··-·--·-· -·-··-·--·-·- -°- l-··-·-··· o r 58 36 UJ 17 U I . -·· . ·-- .~~,.IJ_ L 
Tolu!l_ne 'UG/~~ .1. 4_2 .•. --·- 9%1 1916.145 [BENTHIC·CHRONIC -·---·-·-· -°--1... .. - .... _. 5[ 58 36 UJ 17 U i ~.~!~.!_ 
Total Xylenes UG/KG I 7 3% j 3597,66 BENTHIC•CHRONIC 01 2 58 36 UJ 17 UJ 13 [UJ I 
Trans•1 ,3•0ichloropropene-. UG/KGl " -· - 0 0% j i 0 0 ! 58 36 UJ 17 u I 13 !U I 

0

Trichloroethene ---·- · UG/KG I . 0 0%! 78.21 iNYDEC HHB Oi - Di 58 36 UJ 17 U I 13 iU I 
'v,nyl chloride - UGiKG-! ·- 6 · -·--0%! 2.73735 !NYDEC HHB 01 o[ 58 36 UJ 17 U I 13 U ! 
1,2,4•Trichlorobenzene - !u G/KG] ··-·- o . ·--··- 0% 01 01 58 1200UJ 120UJ 110 [UJ I 

1,2•Dichlorobenzene UG/KG ! 0 0% ' 4692.6IBENTHIC-CHRONIC O Di 58 1200 UJ 120 UJ 110 \UJ 1 
1·,3-Dichlorobenzene UG/KG j 0 0%; 469.261BENTHIC-CHRONIC 01 0, 58 1200 UJ 120 UJ 110[UJ I 
1,4-0ichiorobenzene ---· UG/KGr .. '73 [ ···- ·- -- ··:1o;;r 469.26 :BENTHIC•CHRONIC ·- o: 1 58 1200 UJ 120 UJ 11o!uJ J 

-33!UJ 

33 IUJ 
33 ;uJ 
3:li UJ , 

33 1UJ 
---3:l'uJ 

33!UJ 
- 33 1u:i 

•.•. _---J..-_; 

331UJ 
33iUJ 
33!UJ 

s2o]u:i 
- --- 520 jUJ 

520 !UJ , 
7fu_ : 

2,2'•oxybis(1·Chloropropane) UG/KG_[ 0 ··- ····-··· 0%1 i Di 0 9 1200 UJ 1 ·--·----;-- ; 
0

2,4._5-:'rric-tiiorophenol UG/KG I· ·--- □ -·- -· 0%! i ·--·- - O! O 58 2800 UJ 280 UJ 260 [UJ I -· ---- 1300iUJ 
520:u / 
520 \UJ 

02,4,6:Trichlorophenol UG/KG I O . 0°/0 1 i --- - 0\ 0 58 1200 UJ 120 UJ 110 !UJ i 
2.4•Dichloro~heri"ot" --· ~uG"iR_~L -.. :~~·~- -·· 0%1 --·r · .. - ··-··---·-:= :::. . or O 58 1200 UJ 120 UJ ··1,ii(Q}J_""•·_·-· ·-

P ,Pi 1\ProJc:Cls\Sc:n1."ca\S4ri\tables\n~vv __ sed(3 . 9 1 ).xis Page I of 85 1012;12000 
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Seneca .-\rmy Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

SEAD-4 SEAD-4 i SEAD-4 ...... . ·. j .. _;§_§J.:1_():1 
, S04-1 S04-10 !S04-11 . -;·· \SD4-12 

- --·-··- i SEDIMENT SEDIMENT !SEDIMENT , !SEDIMENl .- .. 

::: , SD4-1 
0 

4100~ := t :::: · . .. 41gg6i i I 
•· !·· 

·•-. -·-: · ·.··-··r- ......... ······---
.. i 

o.5 0.2 ·---- ____ o.2 i ' 
111211993 1216/1998 .... i ...... 1216119~8[ .. L . 

41004 • 
0 

0.2 
12/6/1998 

, ! SA SA :SA i !DU 
. Nu1i,,-sEif TNOMBER :NUMBER EsI RI PHASE 1 STEP 1 1RI PHASE ,sTEi,,·r lRi -PHASE 1 STEP 1 , 

l; ~~~~~~hylphe:~~-- ··-·-· -- ' u~:kG ] ~ ~ :-.:i-~~R.§9Y§N;,J, ~~~E1~:~gJk!i~~T~H~~2~RONIC ~~~~~l~:~~TECT~l~~ALYSE5~ Value 1200 ~J Value 120 u1iy~1~~-· .. ii~ IQ} r alue-- - -~--~~~j i J i 

[ ......... . 
-,- i 

!2,4-D,nitrophenol UG/KG i 0 0% DI 0 , 58 2800 UJ 280 UJ I 260 :UJ , 1300 ,UJ 
[2,4-Dinitrotoluene UG/KG i 0 0% OJ 0 58 1200 UJ 120 UJ l 11DiUJ ! ···-· · -··-s·:wfuJ ] 

:.2.,~-Dinilrotoluene ... UG/KG ! ........... ~. 0% ____ o, 0 58 1200 UJ 120 UJ ! ....... . 1_!.0.JY~j . ~?.~[~J · 
t~:f~I~~<2.~.~P,hthalene UG/KG ! -·~ 0% . .... .... ... .... . 0 0 58 1200 UJ 120 UJ I . ).!~l!:!.LL -~.?.gJ ~J 1 

58 i2-Chlorophenol UG/KG [ 0 0% OJ 0 . 
' 2-MethylnaphthalE,ne JUG/KG j -- 31 f - - - 9°1, i 1329.57jBENTHIC:CHRONIC j oj _5j __ 58 

it~~~i~~R~~!~:=. --= ~;;--··~ ~~ : 19.5525 ~sE~;:;~;~RRONic j ~! ~,- j j I j I 
1 

' 

58 
58 

-"ss 
58 [3,3'-Dichlorobenzidine [U~/KGl_ _ o] 0%L_ I I Di 0[ I I I I 1 

~3·N itroaniline UG/KG 1 0 0¾ i .. ..................... Dj 0 j 
[4,6-Dinitro-2-methylphenol UG/KG I 0 0¾ i Di Oi 

58 
58 

! 4•Bromophenyl phenyl ether UG/KG ! 0 · 0% i O I 0 ! ~ 

1: :g~:~;:~i;netylphenol __ ~~;~~ : - - ~ __ 6~f- ____ 
1
_ . _____ - ~1 1 ~ 

58 
4·Chlorophenyl phe°riyleiher UG/KG !" ... 0 ....... _ ......... 0% ' ................ -.... ·01 OI 
4:Meiiiyi'iiiiei"noi· uG,KG : 140 10%i 19.5525 sENrRic=cRRON1c 21 61 

~ 
~ 

4·Nitroaniline UG/KG i O 0% ! I 0 , 0 : ----=-=-l-----cc-=-=+,-,-,-1------------cc-=+,--,-.._-------------,--;--; . . 
:4·Nitrophenol UG/KG ! o 0¾ i I DI 0 ! . . 

58 
58 

----5-8 !Aceiiapri.tti'ene- ... . ·udii<c; r s 10 -·······;9.;;f - ··- 5474:'iJBENTHic:cHRONic ·-·- 0 1 11 ! 
jAcena'phthylene UG/KG :···· 130 .... i"i01;r· .......... I OI 101 ~ 
;Anthracene UG/KG [ 1700 47% ; 4184.235 !BENTHIC-CHRONIC 01 27,..! ----+-----,>--+--------+---,~------- ---..--~ 
[£.3.~nzo(a)anthracene UG/KG j .... .?_9.9.0.. ..... 84% ! 50.8365TNYDEC HH~ ·-··- ··-··... 261 49 1 ·· · 

58 
58 

!Benzo(a)pyrene UG/KG I 5100 84% ; 50.8365 /NYDEC HHB 26 ; 49 j ~ 
;Benzo(b)fluoranthene UG/KG J 4800 88% , 50.8365J NYDEC HHB 35 1 51 ! - ~ , 
!Benzo(ghi)perylene UGIKG ! 3200 78% ! ! - - DI 45 ! 

~ 

[ Benzo(k)fluoranthene UG/KG ! 5700 43% i 50.8365 j NY DEC HHB 20 I 25 i 

[~J:\~}~::;~::~i6::~e: thane ~gi~~+::~: ::::~· .. - ~~; I! ~; ~:·-
i Bis(2-Chloroisopropyl)ether UG/KG ! 0 0%! 1 -~-- ! Oi Di 

[ Bis(2·§t~yl~~~>.'.9e~thii,1,':l~I: .Y..~!~C,.J .. ~~.□-9.0. .. . ~o.~~~ 7801.44 75 I BENTHIC:CHRONIC ...................... ~. I 23 i 
l Butylbenzylphlhalate UG/KG I 16 9%, i 0 i 5 ! 
fcariiai,>1e - ·· ·· u'i3i'Rc; )· soo ····· ·40% 1 r-· oi 23 1 
!Chrysene 
i Di-n-butylphthalate 
f' •-••-••• •-•••HoMOM•••••••••-

: Di•n•octylphthalate 
i Dibenz(·a,h)anthracenel · ' 
[ Dibenzofuran 
i Diethyl phthalate 

·~~;~~:. 
UG/KG l 
UG/KG I 

52 : 
2yt-

2! ! 
10: 
21 

58 
58 
~ 
~ 

49 
~ 

58 
~ 

58 1200 UJ 21 J , 16 /J - JJO J·-• 
58 1200 UJ 120 UJ 1 7.2;J i 130 !J " 
58 1200 UJ 120 UJ · . 'iiof[i:j)' szo !uJ , 
5 58 1200 UJ 120 UJ 1 110 UJ ! 45 lJ 
58 58! 1200JUJ I 120!UJ j 11DIUJ [ .397J 
58 1200 UJ 120 UJ ' 110[UJ i 520 :UJ 

· Dimethylphthalate 
,Y.(3'.~G ! 1.7. 
UG/KG ! 0 or ---'---- •········-········ 5a 1200 uJ 120 uJ 110,uJ , ······· ···.. s20 '.uJ 

P·\ f> :•\ Projc-cts\Scncca\S4ri\1ablcs\nt:w _ sed( 3. 91 ).xis "•ge 2 of 85 10/25/2000 



Scnec; 1 Depot Activity 
SEAD-4 h;;medial Investigation 

Sediment Sample Results 

f ... - ··- . - ·- ·T-··---··--·--·- - --··----·-· ·----· ! SEAD-4 SEAD-4 iSEAD-4 j iSEAD-4 

_-_::_-r.::::::_-_=!·--== =-=- I I I SD4-1 SD4-10 lSD4-11 T-7roi=i2 =-· 
-j i i i i SEDIMENT SEDIMENT !SEDIMENT i iSEDIMENT 

I 
~~:l __ -= --~-=:~! ___________ :f=- ___ ::~=: ~-~=~;~~------: 

I

SD4-1 O.~ 410:i : __ ::~r- ~1

--- - - 410:i! 

-== f. - --:1---- i -· -:~=~1~==~ r=--- i l s11/2/1993 SA 12/6/1998 !SA 1-215'-j[~ ;Du . 12/6/1998 

- ·- : ... . . i ; NUMBE.Ff.' NUMBER !NUMBER ESI RI PHASE 1 STEP 1 !RI PHASE 1 STEP 1 1··· .. [RTPH°i1SE 1 STEP 1 , . _ ----1-~--i~-- INYS SPECIFIC ABOVE OF [OF I ! i _ _ _ _ '--
ANAL YTE ~ UNIT !_~ ~ _ FREQUENCY I CRITERIA (!_t) CRITERIA (~) CRITERIA DETECTS !ANALYSES Value Q Value la !Value 
Fluoranthene UG/KG I 16000 93% ! 39887.1 !BENTHIC-CHRONIC 0 54 ! 58 1200 UJ 37-+--+-------+--+-
Fluorene UG/KG l 660 22%1 312.84[ BENTHIC-CHRONIC 1 J 131 58 I 1200jUJ I 120 

J 
UJ 

'Hexachlorobenzene UG/KG I 840 3% i 5.86575 NYDEC HHS 2 21 58J-~oofwr-- - 120 
He_~achlo_:obutadiene UG/KG i 0 0%1 I 0 [ 0! 58 I I I 
He_~achl_<)r~ _yclopentadiene UG/KG i_ 0 0%! I . J o i 0! 58 1 
Hexachloroethane UG/KG I 0 0% i I =1 DI Di 58 1 

i1ndeno(1 .2,3-cd)pyrene UG/KG i 3100 74% ! 50.8365 INY-[)EC HH_B____ I - 21 I 43 1 58 1 

;~~~::~Jipheny~~ine ···-- t~~~ '
1
i.:. -~~ _ ~~ -II \ =~:::- ______ 7[ ~1 ~:1 I 

N-Nitrosodipropylamine UG/KG , 410 2%, l 0! 11 58 

1200 UJ 
1200 UJ 
1200 UJ 

\ 1200 UJ 
1200 UJ 
1200 UJ 
1200 uJ 

Naphthalene UG/KG j ____ 13 ___ 12%! 1173.15 IBENTHIC-CHRONIC 0 j 71 58 1 1200 UJ 
Nitrobenzene UG/KG I o 0%! 1 0! 0 l 58 1 I I -----

iPentachlorophenol -· - UG/KG·I - 0 ·-- 0°1, I 15.64.2iBENTHIC-CHRONIC al ol 58 1 

I
Phenanihren<:_. UGIKGT 7900 -- --·-· 88% 1 4692.6 !BENTHIC-CHRONIC 1 i 51 1 58 1 
Phenol UG/KG I 210 7°/, J 19.5525 IBENTHIC-CHRONIC 4 ! 4 i 58 1 

!Pyr_e_ne · - - ...... ~G.!!5_G.J _12.P._~~- --~3'.(~ 1 37579.90S !BENTHIC-CHRONIC _D.j_____ 54 1 58 1 
1,3,5-Trinitrobenzene UG/KG i 0 0%1 DI 0_ 58 _ 

:1,3-Dinitrobenzene ·-··--·-··- uG/KGr . 0 0%1 0! 0 ! 58 

1200 UJ 
2800 UJ 

I 1200 UJ 
1200 UJ 

I 1200 UJ 
130 UJ 
130 UJ 

' [4:S::Trinitrotoluene UG/KG i- -0 - 0%1 i ~ oi ol 58 1 
' - ----- ---<---+- - ~--- -~- ~ . I 

t~i~~~~-~: --= ~!l -:* --=~- -~~~ --- ---:~=:- _ ::~~ :_::=::_ - ~:__ n---- ~i ~: 1 

130 UJ 
130 UJ 
130 UJ 

491 
I2-~_mino-4 ,6-Dinitrotoluene UG/KG ! 200 2% 1 I --~--oT _ _ _ 1! 58 1 

3-Nitrotolu~ne _ ~<3.!_~_C,.j o .. o~~ l---· _____ _ )____ ·--· _ --· _ _ ___ ... 0_L_._____ !J I 
4-Nitrotoluene UG/KG I 0 0°/o i I ____ 0! _ 0+i----+---

130 UJ 
49 1 
49 1 

130 UJ 

120 u 
120 u 

Q 
620 ]J
-2s!T ' 

- s201u J 
520 IUJ 

l~~ ~~ ., ; .,,. =fill J 

520 IUJ 
s2o;uJ 
s2a ·u / 
sza ;u-J 

- 520WJ 

13cm]~J 

·--- ~?.P..i:!. 
520 iUJ 

--530;T 

1·20 i UJ 
12oTGJ° 
i20luj ' 
i26;uJ 
12ol uJ 
120,U 

~ : 
120IU 
i2oi u 

: 4-amin-0::2 ,6-ciinitrotoluene - - UG/KGl - 140 - -2•~-- ------ ! __ -·------ ---------- ----- - 0!____ 1 ! 58 1 

HMX - -T~-1 -~ -. -·- ~:,'•! : ---- ---· ~i ~! sa1 I I I ,- •· ---
~~~benzene -· ~G~~G J J o~j , ·---- . --- - ..... -of-- al 58 1 

130 UJ 
49 1 

i201uJ° 
126 'Li:i ' 

130 UJ 

T':tryl - ~/KG L ~ - - _0%1 --· I --- ·---- - Di 01 58 1 
4,4'-DDD ~/KG !-· ~ ____ 22%i_ 0.39105

1
INYDEC HHB -- __ --- 131 131 58 1 ----- -

4,4'-DDE UG/KG ! 86 33%! 0.39105 NYDEC HHB 191 _ 1_9~1 _ __ 5_8+-----+--+--------,~ 
4,4'-DDT Q.~~G_ ] _ ~ ?B'!;J ·- 039105 jNYDEC HHB __ : ___ -_]____ 1sr -· 16 i 58 1 --. ----- · 
Aldrin _ UG/KG L-~~ -- ___ 5°/, j 3.9105 1NYDEC HHB _]__ OJ. 3 j 58 1 _____ _ 

,A~ha-BHC UG/KG ~-. _ .P._ _ 0°/o i I 0i 01 58 
Alpha-Chlordane UG/KG ! 44 14%! 0.039105 !NYDEC HHB 8! Bi 58 
Aroclor-101_6 -·- g~~~I -·· 9: _:_: __ ~ ·o•i;r 0 031284 INYDEC HHB. al 01 SB ! I I 
Aroclor-1221 UG/KG 1 0 0%i 0.031284 NYDEC HHB 0 ' 0 ! 58 1 

iAroclor~1232 UG/KG ,--- -0 - 0°/, i 0.031284 NYDEC HHB 0 0 ! 58 

130 UJ 
12 UJ 
12 UJ 
12 UJ 

6.1 UJ 
6.1 UJ 
6.1 UJ 
120 UJ 
240 UJ 
120 UJ 

!Aroclor- 1242 UG/KG I 0 0%! 0.031284 NYDEC HHB 0 0 ! 58 120 UJ 

iA-roclor-1248 ---~ UG/K~ [-:_ =~ ~ 0%1 0.031284NYDECHHB 0 0 ! 58 --~----- ·-120 UJ 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

iSEAD-4 

I -- -~~-- - -~~===-~~-~~:~~- j 'jg:.. l[ie .. .,
00
,_!llr~ .. -:,~} ¾~~'"' .,

00
. , 

i -··· ................. _,_ i ! o o I o; o; ··; ··---·- · ··:·:·:.·::-· :··. :.:~~r=·~~-···-·r 0.5 0.2 f-----·· _._Q~; O} • 
I ... 1-·····- ........................... - ••·•• 111211993 121611998 ....... 121611998 ! 121611998 , 

·,.. -1-· ...... ···-· NUMBER INUMBER •NUMBER :~I :~PHASE 1 STEP 1 
1
:~PHASE .iSTEP d· .. ~TPHASE iSTEP 1 I 

- - -+- ! !NYS !SPECIFIC ABOVE 10F !OF , 

iANALYTE 
i Aroclor• 1254 
iAroclor:·1260 ... ··-·-
r-- -
1Beta•BHC 
JDella•BHC 
r .. --····•---· --•--·· 
1Dieldrin ).,., .. _,.,, ......... _________ _ 

! Endosulfan I 
i Endosulfan II 
! Endosulfan sulfate 
!Endrin 
i Endrin aldehyde 
i Endrin ketone 
[ Gamma•BHC/lindane 
! Gamma•Chlordane 
! Heptachlor 
i He.e_taclll()r_ep_oxide 
l Methoxychlor 
!Toxaphene 
[2,4,5-T 
!2,4,5-TP/Silvex 
f2.4-D 
f2 4·08 
loalapari 
!Dicamba 
: Dichloroprop 
:o inoseb ... 

'MCPt, · 
!McPP 
:111uminum 
[Antimony 
!Arsenic 
!Barium 
rseryliium 
!Cadmium 
icalcium· 
:chromium 
I cobalt 
!copper 
~- ,.,_,,, ......... .. 
;~x_;a~ide 
dron ,. __ 
\.Lead 
'Magnesium 

~NIT IMAX ... FREQUENC)'.! CRITERIA(1 [ CRITERIA(2) .. CRITERiA iDETECTS iANALYSES Value Q Value Q Value 10 [Value ··-~-.··- ~-- _.i
1

jc;i' j 
. JuG/KG t 580 45%! 0.031284 INYDEC HHB 26 1 26 ! 58 120 UJ 56 U .. .;~;11· ,,,. " ,J9jJ ,~..'... . ...,.,~_::.~!~ .~ / 

UG/KG i 250 16%: 0.031284 [NYDEC HHS 9 [ 9 i 58 120 UJ 56 U 53 1U · . ·•.a: • ,._,. "·" 180 J i 
UG/KG i 3.3 7% t 01 41 58 6.1 uJ 2.9 u 2.11u 9.4 [u ] ·l 

g~;~.~-i·· &·· ... ~~I· ··3 s,·os lNv6Ec·HHB { / · · · ~ : ~: 
6
,; ~~ ; :: ~ ;:~:~·r ~·-.- . •c·-~~l ~J ! 

.. ,UG/KG I 1.9 2%1 1.17315[BENTHIC-CHRONIC 11 1[ 58 6.1 UJ 2.9 U j 2.7!U ; 
UG/KG I 6.BI 3% 1 1.17315IBENTHIC-CHRONIC ] - 2[ - - 2\ 581 12IUJI 5.6IU I 5.3IU 

ye:,.,.~.~ .. ! .. .......... !.?. ... 9% 1 l - ---- 0 Si 58 12 UJ 5.6 u 1...... .. 5.31U 
UG/KG 1 0 0%1 31 .284 1NYDEC W/H O O; 58 12 UJ 5.6 U 1 5.31U 
UG/KG I 15 __ -- ~"loj__ 0 71 58 12 UJ 5.6 U J 5.3,U 

'UG/KG I 62 1 7% j ' I 01 41 58 1 12IUJ I 5.6]UT 53l U 

· ~~;~~ ! 4~ ·•··1%~1 0~039.iiisf NYfiECHHB •" ····-. ,~I ,·6, ~: ::~ ~~ ~:: ~ ~~1u~. 
UG/KGJ_ ~4 ____ __1'1/o_t 0.031284 [NYDEC HHS 11 1 1 58 6.1 UJ 2.9 U j _ 1:_7jU 
UG/KG i 101 10%1 0.031284 INYDEC HHB I 61 6! 58 1 6.1 IUJ I 2.9IU I 2.7IU 

I ~~;~~ l-···5~1 ~~ i I - ·+ .g1 . ... ~, ~:, 6~~,~~ I 2~~,~ I 2;~1~ 1 

UG/KG !. ____ 21+ ··· 11 %
1 I Oi 11 91 211J 

UGJKG : o 0% 1 o: ol 9 18 UJ 
·UG/KG [ 0 0%1 , _____ Oj O! 9 180 UJ ls~r~g 1 -- ·~ ~~r · -·• 61 ~i : ~~~ ~~ 

. [UG/KG i O 0% 1 ···· ·······-· O[ 01 9 ,18 UJ ! 
1UG/KG ! 0 0%1 - Of O! 9 180 UJ =r .. ~ :... gt~i· ·············· ····••··••·· ~1 ~i : 180~~ ~~ 

·r-

9.4 [UJ i 
181UJ i 

}:l~s1 
18 tUJ ! 
1afU::i! 

. 94 !UJ • .".-,.............:[?j ...... ; 
I,' ;,·.'27J j 

9.4 [UJ ; 
. 7JJJ 1 

94 !UJ 1 
940 l UJ ; 
········-·,-·--···1 

' ' r-· ·· ·i 
-j 

i 

iUG/KG ! 0 0%[ ----+-- . O[ O[ 9 18000 UJ : , : 
- ---,MG/KG! 22100 100%1 ! ··-· -··-·- - o;-· 58 1 58 17500 J 13200 J .,_____ 9890 !J·-·; .. 206cio :J ·: 

:1~~;~~FlH ::~:~: .... ! ! ~~~ ~:F..-:~:~:~=· _: {~I rn ~: , .. ~ 24 .. 5 ~J 049~ UR I ··111r r= ;~: . . ·:::!l_t 
!MG/KG! 488 100%j ! O[ 58 ! 58 102 J 80.5 J 1 97.6[J ! 194 [J . 

ft.~il ,.;J -lf :-:~~[~~~~, ~~~~ ~-_;~:: ~: E ,-J 0 J,E ~ P,· , ···1· 7~~t~.~.~=:J2 L 
!MG/KG [ 4800 100%i 26 [NYS LEL 28 ! 58 1 58 J 20.3 J 19.S[J I , ·,t, 64.8 J _j 
MG/KG! 28.4 100°/o ! , ----+-- O! 58 i 58 14.1 J 11 J 13.6 I 25.3 iJ I 
MG/KG! 2640 100°/o ! . .. ...... -·isTNYS.LEL.. ··-·sw-·· 58 ! 58 J 121,1 J .. ,.•·,,\ ,.,,._ ""' 2~.3 j"··-r-~-...,..,,....5z1j 1 

1MG/KG! 0 0% r 0• o, 58 1.6 UJ 0.99 ,_r-· 0.79 U I 3.1 !°[ij 1 
[MG/KG [ 87900 100% ! 20000 !NYS LEL 45 [ 58 [ 58 J J ~J~:;i"]:~1iF"i]"1'·20600JT'.M'""·;-:;--·-,«·-·;•,,~500 J . 

_ IMG/KG j 374 ........... ~~°(•.1. . ... .. 31 iNYS LEL ..... ~.SJ 55 1 58 13.5 J 24.5 c' . ,,,.·~~ ~-.l2 I. '.• . ",fi':•,xi;l.',',;368 J.. 
,MG/KG ! 27900 1.gQ°(~L . . -------------'······················_l:)·L 58 ! 58 7630 J 4800 J 4490 J .... L. ...... . ·····- ·~~~iJ 

I' \ l' i•' ·· , icc ts\Sc ncca\S4ri\1ahlcslncw _sod(J .9 1 ).x is \ "''~ 4 of 85 10/25/2000 
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Seneca Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

. _____ J ____ . ~

1

, ··-- ---~ ! SEAD-4 SEAD-4 JSEAD-4 

-~ -::t ·~-~- ~---~~:- -···--·-~r ! ~~~~ENT ~~~:ENT :~~~;~ENf - . l 
i I SD4-1 41001 I 41002 ! 
1 • ••• • • : •• ••• o o i - ol 

---·---r---· -- - ----·---- - - __ ,_ 
, ; -- 0.5 0.2 ! 0 2 i r--- - 1112/1993 12/6/1998 1216/1998 ! 

H• .. 

:sEAD-4 
lso.:i:;-2 
' SEDIMENT 

41004 
0 

0.2 
12/6/1998 

... ·t· ->-i ----+-S-A---+--+-SA-------+-+-ISA 

__ __j___ __ _ I i --· ·t NUMBER 1NUMBER !NUMBER ESI RI PHASE 1 STEP 1 !RI PHASE 1 STEP 1 i iRI PHASE 1 STEP ~ I i !NYS !SPECIFIC ABOVE iOF !OF I i 

! 
'DU 

ANALYTE 
Manganese 

:Mercury 
•·Nickel· 

UNIT i MAX - FREQUENCY iCRITERIA (1) !CRITERIA (2) CRITERIA IDETECTS IANALYSES Value Q Value C ------ - , -l 

)1 

I Potassium 
Selenium 
Silver 
·sodium 
Thalliu·m 
Vanadium 
Zinc 

Noles 

MG1i<c;f · s4sa 100%1 4s□TNvs··cEC · - ·· 28 1 58 ! 58 J " • 
MG/KG i 2.4 59% i 0.15 ! NYS LEL 16 j 34 ! 58 0,07 J 0.08 
MG/KG j 453 100%j 16 jNYS LEL 58 i 58 1 58 J 4,· • -

_MG/KG1 3460 100%! i Oj 58 1 58 2760 J 149( 
1;:;;-i3,i<Gr ·-s :·1·· 41 %! · -·-·--·-1 ··-··--· ··- · --··-·-- · ·-··aT 241 58 o.64 uJ 1., 

IMGIKGI 1.7 - 45%! 11NYS LEL 4 i 26 1 58 3.1 UJ 0.3 
MG/KG! 1370 64%1 Di 37! 58 207 J 89. 

'l~~;~~r i-14% - 10~~;1- -- ·· ·l ··-· - -. -l -==--~r 5~: ~: 2~~ ~J - ----- --~!:' 
. ~,~-G/K~j _1~ . - ~=}9~ . ·120! NYS LEL :::.:::_L ___ 4 iT 58 : 58 ~~""-""i'i111 J 11 ____ , __ . L 

( 1) Cntena ca lcula led using a TOC of 3 91 %. This 1s a site wide TOC value. 

(2) NYSOEC HHS= NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

P \Pi1\Projccts\Sc:neca\S4ri\tables\ncw _ sed(3 . 9 1 ).xis Page 5 of 85 I 0/25/2000 



Seneca .-\rmy Depot Activity 
SEAD-4 Remedial Investigation 

· Sediment Sample Results 

. _. ____ ,_ .. _................... SEAD-4 SEAD-4 SEAD-4 . 

_J __ , -=- -1 ~== ~~~ .. _ --·-- SD4-12 SD4-13 I SD4-14 . 
.. '1 • ... . .. ... ..... . ................... L. ................ ! SEDIMENT SEDIMENT . SEDIMENT . . j . 

, - -<--- ! l 41003 41005 : 41006 1 T _; -. :__ .... --- .•. ~- -- :_:-:E-~~ SA mm!~ SA ''"'':JLr; _- ,:~ii 
i :~ ; , NUMBER ,NUMBER ,NUMBER RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 i !RI PHASE 1 STEP 1 

.... --- --- .. _. - .. ~- .. ,NYS 'SPECIFIC ABOVE 1OF IOF 

ANAL YTE 1 UNIT ~MAX .i="REQUENCY ,CRITERIA (1) : CRITERIA (2) .................. ~f31T~f31/>:.' DETECTS !ANALYSES Value Q Value ... J9 .... j.Y<11.U..~. .. .. ~Cl .. 

, ; :; :;:;~;;~:i:i~:::;hane ~g;~g :- .. -61 ~~j .... _ .. i T751slNYDECHHEi" ~; ~: ~: : ~~ ;~;~~ : ~;lu~ 
b ~{2-Trichloroethane UG/KG i 01 0%! i 0i 0 ! 58 56 UJ 30 !UJ I · 23fLiJ 
i 1.1: l:J_i_~~l<:>r<:>!:~h~_<1 .. E: ... ':!53'.~c; .. i .. g.. 0% j ... .................................. ~L 01 58 56 UJ 30 IUJ ! ...... ?~JlJ../ 
11.1 .. Dichloroethene UG/KG ! 0 0% 0.7821 ,NYDECHHB 0! 0 j 58 56UJ 30 IUJ ! 23 lUJ 
\1,2 .. Dichloroethane UG/KG ' 6' 0% 27.3735 INYDEC HHB ......................... o'i 0 : 58 56 UJ 30 ILiJl' ·- .. ·· .. - .. - .. .. - ... 257uj 
\1,2-Dichloroethene(lotal) UG/KG i 0 0% I 0! 01 58 56UJ 30 IUJ i 23 !UJ 
11.2 .. Dichloropropane UG/KG I 0 0%i ._______ Qi 0 58 56 UJ 30 IUJ i 23 iUJ 
!Acetone ....... OGtKGT ...... 2·fo · · ·····-26%! · ·· · ···· 0 ! 15 58 120 J 17'J ! 23TUJ 

!Benzene UG/KG I 0 0%; 23.463 !NYDEC HHB 0 ! 0 58 56 UJ 30 iUJ ! 23!UJ 
! Bromodichloromethane UG/KG i 0 0% ! I 0 I 0 58 56 UJ 30 I UJ I 23 ! UJ 

LBr".!:1<:>!.c:>.r_':!.'... .._ UG/KG L.... . .. .P. 0% - ·- .. . ; ..... _ ......... ol DI 58 56 UJ 3Q IUJ ! ........................ 2~j lJ..~ 
!Carbon disulfide UG/KG l 18 9% 0i Si 58 17 J 30 iUJ 23 ;UJ 
!carbon tetrachloride UG/KG ! 0 0% 23.463 NYDEC HHB 0 i 01 58 56 UJ 301UJ 23 \UJ 
!Chlorobenzene UG/KG i 0 0% 136.8675 BENTHIC .. CHRONIC Di Di 58 56 UJ 301UJ . 23 \UJ 

[~~lorodibromomethane UG/KG i ... Q= .9.."'.".~ j . !... ........ ........... .......... .. ··-··•Oi-..... -.. ·- ......... Qj 58 56 UJ 301ill7 .... _ . 23 \t,!J 
i<::h!"..'.~':!~-"!.'!: _ UG/KG i 0 0%, i .... .. .... Qi 01 58 56 UJ 30 iUJ , ?~J':!L 
!Chloroform UG/KG i 14 3°/o ! ----+------ 0! 21 58 56 UJ 30 ,UJ i 23 !UJ 
!cis .. 1,3 .. Dichloropropene UG/KG O _.. 0%! .... ... , ·- - .. ·- a: a, 58 56 UJ 30 IUJ I ........ .. _.i':iTOJ 
;Ethyl benzene UG/KG i 0 0%j 938.52iBENTHIC .. CHRONIC- _.. Di Qi 58 56 UJ 30 !UJ i ... 2 3i UJ 

r~::tff~It~t:tone -:: B~;.fgT.. -r .... :~~F : ······· ··············· : : l i .... . ~: ~: ~: ~~ !~l~~T -- j!luj 
i M. ethyl chloride UG/KG i ...... 5 .. ~==:·-...... 2-o/~! .......... _ .. o ! 1 t 58 56 UJ 30 / UJ i .. -~t UJ , 
\Methyl ethyl ketone UG/KG 1 49 2% i ----+--- 0i 1 t 58 56 UJ 301UJ i 23 !UJ , 
!Me(iiy1T~?~~iy1~{i9.n~ ..... ·::·: .. ·.: UG/KG ! .. ~.. :§.'li.L . ----+------- ·or ...... 6[" 58 56 UJ 30 \UJ ! 2:i! Qj I 
1!v1_e_t~y lene chloride ...... - ... _ .......... UG/KG 1 .... 2~. ... 5°/, ! Oj 3 ! 58 56 UJ 30 IUJ 1 .~ .. 3_;_lJ} .... j 
/Styrene . UG/KG i 3 3%! O! 2! 58 56 UJ 30 jUJ i 23 [UJ ; 

r~~:~~~oroe
th

ene.. . ....... Gcii~ci+ 4g .. ~:~:! 19~! ~:~ 1 ~~~;~1~ .. ~~RONiC . §; ~; ~: :~ ~J ~~ : ~~ : .. ~jiuJ·I 
!O!~~~yJe_n_es_ - IUG"ii<GT~~~:x . 33/, l 359766 1BENTHIC .. CHRONIC O! 21 58 56 UJ 30 jUJ i .. : .. ~: . ....... 2.~W~J 
Trans .. 1,3 .. Dichloropropene 1UG/KG i O 0%! I 0i 0 t 58 , 56 UJ 30 IUJ ! 23 ;UJ ! 

. Trichloroethene..... UG/KG ! 0 0% ' 78.21 iNYDEC HHS ........ - .. ..... _ .. _Oj 0 : 58 56 UJ 30 iUJ f -- -·- ........ _ .. ·-......... :ffUJ j 

f~.i~{t:~~it:enzene... g~~t~+······ ~J: ... : .. ~m · 2i31:1s; NvDECHHB . . i: ~! ~: 6~~ ~~ 3~~ :~~ : ·· . ....... 1;tl~fi 

:1.2 .. oichlorobenzene _ .......... . UG/KG ) ~ 0°1/ ....... 4692.6 jBENTHIC .. CHRi5NIC_ ... ...... - 0; oi 58 690UJ . 310 !UJ ! ····-- · -·-· ...... Tso'iu J 

1 :t~:~~:~;~~:~i:~: Cicii~~: ~~ 1 ~:..... i~l :::~:1=~~~~:~:~~=~~:2 gi ~: ~: :~ ~~ ;:~:~~ : · ;~iio~ 
:2~2.~9xybis .. i 1=c"iiio .. ropr()pane) . UGii<GT O -··-· .. oo;.r · I oi o: 9 . ' 

!2.4,5 .. Trichlorophenol UG/KG i 0 0%i Qi 0 i 58 1700 UJ \ 760 jUJ 
l2.4,6 .. Trichlorophenol UG/KG ! 0 0%; 0! 0 i 58 690 UJ 310 IUJ 
• - •• ... ........................ ... . .. ............. I ........ ·· i .......... , I 
2,4:Dichloro_eh<:!J.c:>! .. t,!(;!~.~ i .. Q _ ...... ~• !.... .. . ---~-- 0i OJ 58 690 UJl 310 UJ 

I' l l'i 1\P.-nicm \Srneca\S4riltables\ncw _ sed(J . 9 1 ).xis r,, ... 6 of85 

.. .. ......... 370 ! UJ j 
150 :UJ ' ................ , I 

150.!UJ J 
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Seneca , )cpot Activity 

SEAD-4 Re1 .. ~dial Investigation 
Sediment Sample Results 

I ···~· -· ·----· I .. -· ·--·-,· jSEAD-4 SEAD-4 !SEAD-4 

J. --- -----==::_ ;--=::-: _:_:~~L-:- l ~~~~ENT 41003 ~~~~~ENT 41005 \--- :~~~~~~NT 

I ! o o 1 

i -r 
I 

41006 \ 
- ··- o· 

0.2· , .. __ . __ _ _ __ _ L. _. _ l _ _ ... : _ _____ 0.2 0.2 
' ' i I 12/7/1998 12/6/1998 
I· ·---.... -- · · _ .. ____ .. ------··1- ------+ .. -·····-·-·r ·• sA sA ,s:o:. --12i611998 

r----·- . - --·--·-· i · --·--- NUMBER. !NUMBER !NUMBER RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 !RI PHASE 'i' s'ri:P 1 
T ---i----· iNYS 1SPECIFIc ABOVE !OF loF i 

ANAL YTE - U NIT-j rv,,.;:x- F-REQUENCY !CRITERIA (1) I CRITERIA (2) CRITERIA I DETECTS !ANALYSES Value Q I 

i2.4-Dimethylphenol - iJGtt(G i ·-·-o 0% ! 19.5525!BENTHIC-CHRONIC 0 j 0 ! 58 690 
' 2,4-Dinitropheno"i'-·. -- UG/KG I 0 _,, _____ .. 0'lo i ! 0 ! 01 58 170< 

1aIue 

~ J 
[f4-:-Dinitrotoluene ___ UGIKG I 0 0'lo i ! 0 I 0 j 58 [ 690 
f2,f:i-Din i!:9l.°-(l!.E::le _, UG/KG i ... , .. ,_O., _,,_ 0% ! I 0 i 01 sa1 690 

12-Chloronaphthalene -· UGIKG 1 0 0% i \ 0 I ____2_[ ___ _58 I 690 
~ -Chlorophenol UGIKG I 0 0%! ! 0 j 0 ! 581 690 

~ J 

,~-Methylnaphthalene UGIKG \ 31 9% 1 1329.57 jBENTHIC-CHRONIC 0 ! Si SB j 690 

2-M_e~hylphenol . ~~-~~! __ _Q __ 0%! _I ---+-- . -9.j____ _ ~ 5Bl 690 
2-Nitroanilme UGIKG ! .. 0 _ ..... -·- 0%j_ ___ ---·----L --·-·-··- --·------ O! 01 58 j 170< 
2-Nitrophenol UGIKG I 0 0%! 19.5525 IBENTHIC-CHRONIC OJ -- 6 j 58 j 690 

:3.-3'-0ichlorob-enzidine ·- - UGIKG! 0 0%! I 01 o j SBL - 690 

i! :~-i~~~t~=-n,ethyiphenol ~~;~~ :- -i=-- ~~ : ···I----_-·_--···__ I ----- ~} ~I - -~:/ :;~ 
4-Bromoet,erly1Jib-enyl ether UG/KG I -·o - 0% ! I o ! o l SB ! ---------:--_soo_)~~~-------------~~~ 

[4_-Chloro-3-methylphenol UGIKG f __ ,_ 0%! i=__::_::__:,:_ ----- 0i 0 58 j 690 
4-Chloroaniline UG/KG I 0 0% I . I . . 0 I 0 i 58 j 690 

,:~~~\~:i~~:~\ p_hen_yl_et~r ~+~T -~1; ~ ~:~ ---~ ~-~ _.:_ .;~~~~r~~~THic:~~~~:~· -- ·-=~;.: :--~~!L ---·-~~l - 690 
, 4-Nitroaniline UGIKG l 0 0°/, I 0 i 0 j 58 - -- -
f4-Nitrophenol UGIKG I . 0 0%j I 0, 0 58 . 

Ac,:nap_!lt5e~ UG/~~t §_1__~ ___ !~:'?. ! 547-l?!BE-NTHIC:CHRONIC - --=-----□ r ))J 58 310 iUJ !~.~- -~---· 
· Acenaphthylene UG/KG ' 130 17%! 0i 10 ' 58 310 jUJ i 
iAnlhracene-- UGIKG ' 1700 47% ! 4184.235.BENTHIC-CHRONIC 0 i 27! 58 16 jJ i 
Benzo(a)anihracene - UG/KG ! 5900 84%1 50.8365 NYDEC HHB ---1-- 26 ! 49 47 J 
Benzo(a)pyrene ... UG/KGr 51'00 .• 84% 50.8365 NYDEC HHB 26 ! 49 , 58 . , . -. ~· /4 62 :r·· 

.Benzo(b)fluoranihene UGIKG i 4800 88%, 50.8365 NYDEC HHB 35 i 51 I 58 t'"':ls"'·' ':f"':'"'.93 .;,.J-+~-'-· 
's enzo(ghi)perylene . UG/KGr- 3200 78°/o I , 0 i 45 ! 58 48 I J 
~Benzo(E')!~or~!hene - _lJ_GIKG 5._?00 _ 43%1 5().8365i NYDECHHB--·-··· ~QL 25 \ 58 72 J 
IBis(2-Chloroethoxy)methane !uGIKG 0 0%! 0i 01 58 310 IUJ 
'Bi~~_- Chloroethyl)ethe~ --~ L ,, __ o .. _ ··---- 0%1 

1 
_ ____ · ·---·-.. --.. · ··-----·- 01 ··· ·-- ~ ! 58 1 310 IUJ 

_B~s_(2-Chloroi~?propX')e~!!. - ~ GIKG I o_ _ ---~~1-- _ _ J . _ __ ·- .. _ _ ___ ..Q! -· 0i 49 , 
_Bis(2-Ethylhexyl)phthalate j ~~IK.~ '. 42~°-9 __ 40o/~t-- 7801.4475 !13_§~_:!:HIC::~CHRQ!!~C::. ,, __ ,, __ 1.J. ..... ___ 23; 58 ! 

1ButyIbt:~zylphthalate !_U~~~ : 16 -· _9'.f.o j ...... _ .. ____ .. ) ...... _ . .• ,,_ ., __ D_j.. .. 5B j g~~==~~e ~ ~- 6~6 -· - :~-~ j-- --- -50836Sh-iYDECHHB·-· - ·----3~~--
58 

- --
"o i-n~butylphthalate 'GGIKG 250 - 47°/,r- - - · -7---·--·--- ·-- ·- - o r ---· 
IDi-n-octylphthalaie UG/KG --·4s ·-· . . --·5°i l .................. -··"r ... ,,,.,, ____ ,,, ..... _,_.,, -or .. 58 

I Di benz(a,h)anthracene 'GGIKG I-- 1200 - 50% ! _,_,_,,, 0 I 58 

690 UJ 
3900 J 
690 UJ 
690 UJ 

lll4AJ J l? ";;:.r~ 
120 J 
690 UJ 
120 J 

;Dibenzofuran - -··- UGIKG ! 230 17%!------;---- 01 58 
i Diethyl phthalate UGIKG I 17 3% 1 i -- 0[ 58 

59 J 
690 UJ 

·· ~ 

150!UJ 
150fUJ 
150JUJ 

~ I 
150 !UJ I 
150 iUJ I 

- 370 IUJ 1 
370 Jl!,:! 
150]_ UJ 
1501UJ 
150 ;UJ 

150IUR 
·-.. --15ol uJ · 

15 0i UJ 
,so1uJ ,10:r 

:o ;i:r,eitil eFiii~Je uc;-zKcii _ ~:~-~===-- 0% 1 ·----- 1·-·~:==-:~:·· o s8 ____ .. ______ _ , 690 UJ 

I' \l'i1\l' roje<1s\Scncca\S4ri\1ableslncw _sed(J .9 1 ).xis Page 7 of 85 10/25/2000 



Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 

Sediment Sample Results 

SEAD-4 
SD4-13 
... ···--· -·· 

[SEAD-4 

I ISD4•14 
! !SEDIMENT ····1

1 

·: :::· __ - ··•· ~:,::: ··-······ ~··•~· ~:-·-·-·---·- ··· ~::·:J:::··~~~j· . l~fii~NT ·sEDiMEN, 

·,051-I 41003 41( 

,- ·-· - :~::::: ~.:: .. :j ····-· ·· -··- ·! o.~ oJi·••-t•• ·- ~~l· 
! - - -··-- -··-·-· ··-- r-- ...... ····-·-···· ' 12/7/1998 12/6/1998 ! . --·, ·216/19987 . 

~
+~.·•-·· .......... ······ . +··· ....... ; . ....... . +· ... ... . ., •·····••--i--- . NUMBER iNUMBER.j NUMBER :~PHASE 1 STEP 1 :~PHASE 1 STEP 1 i :~f PHASEiSTEPi !. i 

·-···· ··-· --···-· -rNvs-· I SPECIFIC ABOVE OF OF ! 

iANALYTE UNIT !' MAX FREQUENCY ;CRITERIA(1) ICRITERIA{2) CRITERIA1 DETECTS ANALYSES Value QI\ ..•. : 
!Fluoranthe~e 9:s;iKG - 16000 93% ! 3988fi jBENTHIC-CHRONIC 61 54 58 841 
i Fluorene UG/KG ! 660 22%! 312.84 !BENTHIC-CHRONIC 1, 13! 58 81 

1a1ue 

[H.exachiorobenzene UG/KG i 840 3% i 5.86575 jNYDEC HHB 21 2! 5_8 690 

IH~~a~':!c:>robutadiene ······-·· UG/KG I 0,.. 0% ! ,.. .. . .. g[... 0
1
1 

581 690 

1 
Hexachlorocyclopentadiene UG/KG • 0. 0% 

1 
. 0 j 0. 58. 690 

IHexachloroethane UG/KG , 0 0% 0i OJ 
j lndeno(1 ,2,3-cd)pyrene UG/KG ! 3100 74% 50.8365 iNYDECHHB j 21 i 43 1 ....,..,,.....,,_-...i--,--+-------~,.;..,......;-----·-·-····--·------•---

58 
58tc!llr 

!~~~::~!:f~~~;;:i:~~: · .: ~i*!l ~~~ m ___ l ____ :~::: I ~j ___ !: 
58 
~ 

- ~ 

[Naphthalene UG/KG i 13 12% 1173.15!BENTHIC-CHRONIC J 0 I 7 i 58 

f~~~~:~~l~~::henoi ~~;~~ : ~ ~~I· 1564.2 BENTHic:cHRONiC ~I ~ ! 

fPhenanthrene UG/KG t 7900 BB% i 4692.6 BENTHIC-CHRONIC . 1 j 51 I I I I 
!Phenol UG/KG ! 210 7% 1 19.5525 BENTHIC-CHRONIC 4 i 41 I I I 

58 
~ 
~ 

58 
i.~¥.~e._.ne. ... • .. UG/KG 12000 93% j 37579.905 IBENTHIC-CHRONIC I 0 i .?.4 1 
i 1,3,5•Trinilrobenzene UG/KG 0 0% ! ! 0i 0I 
l 1,3·Dinitrobenzene JUG/KG 01 - - 0•1or ·--- -- 7-- --- -- ---1 ---oj- 0 i 

58 
58 
58 

j2,4,6·Trinitrotoluene UGIKG ! 0 0%1 0 ! 0! 58 
58 
58 

2.4·Dlnitrotoluene UG/KG ! 0 0% j . .. . . 0 0I 

3,i;.oinitrol?,IU.e~~ ...... :::: 99.!~G.T 9. .. §~z;1 .. ··························••·••·········: : g ... Di . .. ... ! 

2•Nitrotoluene UG/KG i 450 2% : , 0 11 49 120 U 120:U I 120 !U 
2•amino-4,6•Dinitrotoluene UG/KG i 200 2% j ··· j ···· o 1 i 58 120 UJ 120!UJ i ······-·• ... -··• 12oi"Ci] . 
3·Nitrotoluene UG/KG i 0 0% ! ____ 0i 0 j 49 120 U 120 iU 120 jU 

l}:;i~i~~~i;;t; citcii.uene :.~ 8if~fF: · ,46 ·-- ··:•~~r ·:~:~~:.:·~=~:::·-· ·············~ :~r. ~: :: :~~~J :~~i~JT ......... '.: l~l~~·I 
HMX • ·-·· ·-- -- l,!GIK(?,_l_ _ .~ I--•• 0% ! _ •· ·-- ·-·---~ ·· O! SB ! 120 UJ , 120iUJ ·-·--···· !~Ql !!.J ! 

!~~t_"""' · ·.:1,.~ii~ii.: .. ... . L ... : ... J~l_~~:~-~--:_ ~:·:. · :!1-=··! Elllf-~·~i~illir- i;_~_=~_· 
:4.4'.DDD ,UG/KG i 90 22% j 0.39105 !NYDECHHB 13 i 13 i 58lt, ·,,,. '\' J :;~•:,··•.-:. :,, , ' JQIJ i . 7.7 jUJ ::::::~~~ -- rn~~gr ~~· ~~~ i ~~::~~:~~g~f~r-~~:: ::=~ =::=·:::=m:. ~:: ;: · ~ ~;~~~~:~;:~c;~f· · · , ·:-;(Qj 
i ,o,1drin--·· UGIKG ! 2.8 5% , 3.9105 lNYDEC HHB 0i 3: 58 7.1 UJ 8.1 !UJ . ····4f(jj .i 
[Alpha•BHC UG/KG : 0 0¾ j 0 1 0 i 58 7.1 UJ 8.1!UJ ! ~ 
jfiipha-:c·11iorctane· ...••...•. UG/KG ' 44 14%1 0.039105 jNYDEC HHB Bi B! 58 W· J cr=i.i,7r,¢:., •,f, ◄4IJ -~. ,, _:k, •·: - ii]j7 

f~;~~:~;:~~1~ ··· ··· · g~;~f ... -·g 0% ! ~:~~:~:: : ~~~~g ~~~ ~; ~: ;: ~:~ ~~ ~~~ : ~~ : · · · ,~~mjl 
,Aroclor•1232 UGIKG i 0 0% : 0.0312B4 INYDEC HHB 0 ! 0 i 58 140 UJ 160!UJ j 77 juJ j 

: ~~~~:~~:1-~:~ ··-·····og~~l .. ~ ·- ··· ··6~1 ~ :~~:~:: : ~~~~g~~~ I ··ii ~: ;: ::~.~~ ::~:uJI ···········'.:·~· -~Hr~11 

J> ·\l'it\1' ·1s1Seneca\S4riltab lesln<w _ sed(3. 91 ).xis P,,,- • of 85 10/2512000 



ANALYTE 
Aroclor-1254 
Aroclor-1260 

iBeta-BHc 
rDeita-BHC -
Dieldrin 
Endosulfan I 

Endosulfan II ·------
Endosulfan sulfate 
Endrin 
Endrin aldehyde 

. Endrin ketone 
Gamma-BHC/Lindane-

• Gamma-Chlordane 
Heptachlor ·-· -

. He ptachlor epoxide 
Methoxyc~ ·- -

'Toxaphene 
2.4,s: T 
2,4,5:TP/S ilvex 
2.4-D -
2,4-DB 
Dalapon ~·-·-·-Dicamba 
Dichlclro-prop 

'oinoseb 
MCPA 

.MCPP 

Aluminum 
Antimony 
Arsenic 
Barium· 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

'Copper 

'. cta~~e 
Iron 
Lead 
Magnesium 

Seneca A Jepot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

/ 1 I I j _,,_ -·. --=-u---1 I ISEAD-4 I -SEAIJ:;(·--· -· 1 !SEAD-4 
I r- --1 - - -,---- ·-------, --------- I - : SD4-12 SD4-13 -- isD4-14 

I - j ,,·- _ ---T- --· - - i -- ----=-- ' -- -~· SEDIMENT SEDIMENT ,,___ 1SEDIMENT 

! j ··= ;_ -=-"· l----------- ____ ----=~-~ ___ :__ ___ : o o!J_______ ·_o, 
! . -··-r-- ---1 r-- ·- -i 12m,is! 12/6/19°s! : . -- -,i,im

0s! ' 

-1 

L 
I ' I : 41003 41oos 1 , 41006 

' • -••H •••-- r---•--•-•M•-••-•••• • •H• ,-••--•••-•"• •- ' ••- - • •-•- Mh 

-· j _ _ __ I ---- ·+· ... NUMBER !N-UMBEFf
1

NUMBER :~ PHASE 1 STEP 1 :~ PHASE 1 STEP 1 : +i~PHASE1 STEP 1 , l 
I INYS iSPECIFIC ABOVE !OF IOF I i 

UNIT7 MAX·- FREQUEN-CY ,CRITERIA(1} CRITERIA{2} CRITERIA DETECTS iANALYSES Value :..=-.i.;...:;;;.;;;; ____ _.;..:=-:..:.;;:.;.;:.;:....__ . --a· 
uGti<c;T siio 4s•1, ! a.o312a4 NYDEc HHs· ... - ... -. 26 1 2s 1 5a ., - iso·J 
uo,1<dT ...... fso 16%i a.o312a4 NYDEc HHB 9: 9 sa iii-·-....-·,·-..,.,ss:; 

- UG/KG I 3.3 7% i Ol 4 4(UJ 

UG/KG i 0 - 0% , 1 Di 0+-----'-'4-,-~~-~--,i...;:...'-l---------'-...;..c.~ 4 [UJ u,:;,i<c; ·· - ,a l ... ·1,;; r-- --3.916s1NYDECHHB ----- - --- -4r--- 4 -· -- -- ' 
"'uc;ii<G-1 --;~sr -- »•--·---2,;;·; 1.m,s lBENTHIC-CHRONIC 1 ! 1 I 8 J 

8 
8 UG/KG i 6.ar 3% i 1.17315] BENTHIC-CHRONIC [ 21 ___ 2__,! ___ -+------

• ~ii~~t~-~~i~~~ ·--'
1
~~ : 31 .284 [NYDECWtH - . . : ·-:-~•-~j:.: -~i ~------ -

UG/KG i 6~-L 7°/o! ! ·- 0 [ 4 ! 

8 
8 
8 
i1 

UG/KG 1-- 0 0o/o i >----- Q; __ 0-+1 __ _ J~:~~+ ~~•-=- -· 1~~:: ~~~~~~~ , ~~~~g ~~~ -~-~~=: ---~~~F--_1_~+:---
8 
8 
8 

,- il< J! 'f~-~ 

UG/KG i 101 10%! 0.031284 INYDEC HHB I 6! 61 8 
8 
8 
"""i 
-; 

710 UJ 
UG/KG i 68 3% j 21 5 
uG,KG r a 0%! - - □-, -- -s 
~ - 21 ___ , __ ~ -------;------- 11 i 
UG/KG i 0 0o/o i ______ 0 i i 

I 
I 

9i 

UG/KG i a 0% 1 o: o i i 

r ~~~~ : ___ J _ ~-~--~~l_ _______ _ ________ :~=~l- ~ ! ~ _____ _ 

,UG/KG i_ 0 _ o•;~ - ---- ---- Di _ o,,., ___ _ 
9) ,· 
I 

9 
8 

-~lEJ:. .. 1tt"/'. 

8 
8 

8 
""--: -~t:.~ 

~-~ 

UG/KG i 0 0%1 0i 0 : 

:B~j __ ~i . ~- ~~r ____ ----1·_-·-_·----- =•~~ __ ·-~•~ :=·~•-··· ___ :~ ~: · ·----

·~~:~ : 2210~ ~--- ·10~~ :- ·---+ ·--.. ---- -- ~ - s~ : s . 

~~~~J-H_ __ ~3I'.il~--~~-= ~r~~-m-- --=~ --· --~r---- "~;j ·-·~aF 
1MG/KG __ 488 . 100°/, j _____ . ; ______ ·---·- ~- OJ 58 ! 5 

~~R-~) 3:f · 
1~j~:+- o~s!Nvs ·LEL -- 2~! ~~ I ~a i , 

MGJKG!'i40666 - -,-60•7.l- ~--~=- ------ol sa l s 
MG/KG! 4800 ·---10W~!--· -- 26 !NYS LEL ·- ·-·--- 28 ! 58 J sa.,.,1·:§· 

_, 

8 
8 

8 
~~~~ I- 2

2:4~6 ___ ·---1~6~:I-· -~ NYSLEL -·--- +- ·· ---s~ I- - - · ~:J ~. __________________ _ 
MG/KG ; 0 0o/o i i T 0 i 01 5• 

,. --~. :-_~\.i .. 

8 MG/KG i 87900 100%! 2D000 !NYS LEL 45 58 5• 
MG/KG / 374 
MG/KG r 21soo 

58 
8 

8l '::ftHWffit:i ,.,, 1 t.J, "irlA · l9~JJ ~ '~•,> __ !_l!IJ 
100%! I 0 I SB ! 5 ~ ______ -__ : __: _ . . ... ... . ... :-~-

P \Pi1 \Proj~c ts\St:ncca\S4ri\1ab les\new _sed(3 . 91 ).xis Page 9 of 85 I 0/25/2000 



ANALYTE 
Manganese 

!Mercu·iy ... 
[NTckei- -
!~c:>t~ssi~n, 
jSelenium 
!Silver 
!Sodium 
~ 
iVanadium 
izfric 

Notes: 

- f· --,· 
···-1: 

...... r ·•-··· ---·-•• 

Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

; ·r ISEAD-4 SEAD-4 - -- · ;sEAD-4 
[ i ! SD4-12 SD4-13 i !SD4-14 

... , ...... ·····~··~····~1 .········~···· ................... i SEDIMENT SEDIMENT ............... ! !SEDIMENT ... ---'..-i 41003 41005 ! 41006 ! 
... j ... ••· - ............ ,_ ... . ........... ;----f--- ----,+--+- - ----+--+---- ···-··-····-······• 

i O o, O! 
""t·----... ..- ~- --· ·•-"" ···--·· -- •··•·•--•-- --- . ·----··----·-··-··--······.+ 

0.2 0.2 , 0.2 , 
·--·-·-·-- ; ··--·- ,---- SA 12/7/1998 SA 12/6/1998 ! isA 12/6/1998 i 

NUMBER TNuMBER I NUMBER , RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 c· !Ri PHAsE1 srEP 1 1 

iNYS SPECIFIC ABOVE !OF IOF i 
UNIT MA~·-···· FREQUENC'"._!CRITERIA (1). CRITERIA (.2.J. .............. CRITERIA !DETECTS !ANALYSES Value .. .j_9 __i Value __! <:l 
MG/KG 5480 100% ! 460 NYS LEL 28 i 58 ! 17 4 J ·, , , 5480 J 

. .. MG/KG 2.4 59% ' 0.15 NYS LEL .............. ···· is ; 34 ';~':".:'J'~O:◄i ·T· .. 7J .. -,-•j"-, . ..,.,...l!:zii j 

l 
'1 

MG/KG 453 100°/o i 16 NYSLEL 58 ! 58 j '6 J ,·,,s;,-~. ,s"'H' -~ 47,(i J , 
MG/KG 3460 100% ! --+---- 0 58 1 2590 J 2640 iJ 7 

~~;~~ i ~; ·--:~~r-· 1INYSLEL -- ~: ~:! o
2
s~l ~J ; ~::r l 

MG/KG I 13701 64%_! __ __l__ _ _ _ _ I Oi 37 [ 58 312 J 231 JUJ 1 219 !J l, 
O! ~.I 58 2.8 UJ 3.2 jUJ I·······--- ...... 1.?. . .7..l.i:!J. I 0% ! MG/KG 0 

MG/KG 1140 
MG/KG 1150 

................ ~ 
100% ' 
100% [ 

i 
·12iilNvsTi:L 

Oi 58 1 58 21 J 21 .6:J ! 41 .7 !J : 
41 : 58 i 58 J l\'1,<.,e., ·~:·usolJ -r- -.. 7:~--. ""wilT J 

(l) Cnteria calculated using a TOC of 3.91%. This is a site wide TOC value. 

(2) NYSDEC HHS= NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

P:\Pi11J>· · ··1s\Seneca\S4riltablcs\new _ sed(3 . 9 I ).xis Pa}-\ ..._ 10 of 85 10/2512000 



Seneca,\ iepot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

. '. --· -·-··-···r-·················-·· ..... ·r··-·········--·- .. ··-···1--- . -·-· SEAD-4 iSEAD-4 ... ·r- !SEAD·4 

-··1- --r-----1-- ·--- . l ·--··----- -- - i 'SD4-15 1SD4-16 ! !SD4·17 - .. --r-··,--. __ ---f---- .. -· L --·--· . ---- . -- r ... SEDIMENT SEDIMENT _.i sEDIMENT . 

,: ... l J ~· ·- .. ·- ~ : ::=+ . _ ·- _. -·- 4100~ 4100~ 1 ;_ 41 □-0~ '. 
: : i I 0.2 0.2 i 1 0.2 · 

•.•.. ·· •- - ·· -1 --· -- ······ ··-·· -,-.-----+-----,--+--+--- --------;- !.. - --
: , I 12/6/1998 I 12/6/1998 ! ! 12/6/1998 • • .. .. T ..... _..... ... ····-.. ··.............. • •. • •• 
I , l !SA SA : !SA 

···· i .. ....... ........... ··1 ·· ···· NuivfsER ·:NuM'i=iER . 1NUMBER R1 PHASE 1 sTEP 1 RI PHASE 1 sTEP 1 i ··r rm'HAsE, sTEP 1 
1 -··-··iNvs· -·-7spECIFIC·- ABOVE ,OF !OF ·-· 

ANAL YTE - UNIT-)MAX - FR EQUENCY ! CRITERIA (1) : CRITERIA (2) CRITERIA ! DETECTS !ANALYSES Value Q ;Value !Q ;Value ··- i Q 
1,1.1•Trichloroethane 'i::iG/KG ] ..... o··· .................. 0°/o ! i ............. 01 o. 58 12U 14 jU r .. ·· ···-· 21i u 

1,1,2,2•Tetraciiloroethane ·- O'Gii<.GT - o ····· 0%1 11 .7315 jNYDECHHs·······-· O! D! 58 12 U I 141UJ ! •.. 2 1;·uJ · 
' i, 1,2•Trichloroethane UG/KG ! 0 0%! i DI Di 58 12 U 14;U 21 :u·· 

-~:~:g:~~:~~~::~:~: o~~g·I ···· .g ....... ·- .. g~+ 0.78211NYDECHHB ··· ···bl- 6: ~: :~ ~ :::~ i ~-~ .. ~~I~ 
1,2·Dichloroethane • UG/KGr o ci0i;I 273735 jNYDEC HHB oi O 58 12 U 14 !U .••.. :i'i iu 
1).Dichloroethene (total) UG/KG ! 0 0%1 i DI D! 58 12 U 14 !U ! 21 !U 

;12-Dichlo°ropropane UG/KG ! 0 0%1 i O! O! 58 12U 14 'U l 21iU 

Acetone - - lJ.~_i<l, ; ~IL ·=· j§B~·- ::=·~=···= j::.=::~.. ·- :?[:=:: ~. ~.s.'I 58 12 U 14 lu 
1 

-·· ··2_1_ '.u 
Benzene UG/KG i O 0%! 23.463 ,NYDEC HHB DI O! 58 12 U 14 IU 21 'U 

.Bromodichloromethane UG/KG I - 0 - O%i o: D! 58 12 U 14 !U . - 21 ju 
'Bromoform ·-·--- UG/KG ; --0 - 0%! i DI O 58 12U 14 !UJ 21 !uj ' 

· - ---;•• -· -- -·---·• ·-·-·--·--· ---r --- ·-·--·----· ··-·-·· ----·-···-- • --·----·- -- - --·1 • 

'.g~~:~~· f~fr~~~~ride ·--~= ~~i~~+·::3 ~. ~~ : 23 4631NYDEC HHB ---·--=-6J ·· ·-·6. ~: ~~ ~ ~::D -· ___ J]1
~ 

.C~lorobenzene .• UG/KG ! -· 0 . •.. 0%! 136.8675 !BENTHIC·CHRONIC Ol DI 58 12 U 14 !UJ ·-·- __ . ?_1_ 1l_J_J 

i ;;i~"""'"' -d~Ef F= Jj .~ ~·~~. ~.i i ==:::.=~=:~~: t- ·~:===~ --- ... ·- . :~.:.:=gj .... ~! H i~ ~ ·-I~· 1. -!; l ~ 
C~1_,3_: D1ch l~ropr.':'P':.".!. _ IUG/KG I __ O. _. __ O%! _ ___ _j --· . ··---·· ____ QJ.. . o . 58 12 U 14IU i I!j'::) 
E.th.y .. l be. n.zene .- ft ~!~G J.. ~ ....... O.'l~J ..... 938.52 :BENTHIC·~ f:i.~(?NI<; .. . .o j ... O. !.... 58 ; 12 U ........ ~~ l!H ! . . 21 :. UJ 
Methyl.brom.ide - f~!~G.[_ .. 9 .. . D.!-J ....... -·•-f · ... ····-···•_CJ !••·- DL 58 12U . .. __ 1i j~ j 21 1U i~!:~~: ~;:::;~~ --~-~!;;.~ 1~ ~! ... ·--i!:·· ...... . ; . --=~.~:~::~=~ ·~: =it- .li. ~:· i~ ~ 1 

...•.. I;J.~ i -=-=~~=·Ji]~ 
Methyl isobutyl ketone UG/KG ! 0 0%' ! Di OJ 58 12 U 14 !U I 21 U 

~iir~~~e ciiJ~r:~ · · ~~;~! L~ JiJ .... .~~! .:· ..... · -- ·r ·.--- ......... ·= ==·:= ~. =:::::·~·{! ===----~ ~: i ; ~ ~ , : : : ~J ! . - -
Tet rachloroethene - .U~KG ' • ] - O~/• !.-:=-: .~~~~~.YJ?~~f:117B · .:::·-= .:__--:~:y1

1
. _ .~.1. .. 58 : 12 U !iJ~ .! 

Toluene IUG/KG 421 9%1 1916.145 !BENTHIC•CHRONIC D. 51 58 ! 12 U 3 !J i 

:Tot'!_IXy)e~es _ •. ]UG/~S, _ -~ . :·· ··3,;; j __ . 359766 \BENTHIC·CH.RON_J_<;_ ·- _ .--91 ···---~~1-. 58 ! 12 U ..::::B:j'uj ) _ 
Trans•1,3·Dichloropropene li]GiKG r QI 0%! i O! Di 58 ! 12 U 1 14 \U 1 

·Trichloroethene • • 1uGIKG : ··-a~ •.. ·a%· ···---1iu11'NYDECHHB . · - -01··· . O! 58 1 12 u I ·-14TiTf° 

Vinyl chloride 1 tJ.c;i~G : =°-l --._CJ.'.'.~] .. :f f~?·3-~it:!~~§~=8H.~. ··- ·~L==: ~§.l 58 . 12 U I _ ~=~:·~=~i~[Q] 
. ~•?.4::!~chlorobenzen~_ ·~ UG/KG L ·-.DJ .. .. ····- O%L_ __ • _J·- -····--- -·· _ . --~ l. .. . O! 58 77 UJ ·-· _ _ _3!!D!U J..:.. 
1,2-Dich lorobenzene UG/KG i O] 0%\ 4692.6 \BENTHIC·CHRONIC Di Di 58 77 UJ i 280 \U 
1,3-:-Dichlorobenzene · u GtKGf· a[ ·-- ~/~ -- 469.26 BENTHIC·CHRONIC -· - -o: Di 58 77 UJ 280 !U i 
1,4•Dic~Joroben~~-n~ ] Q~ti<~J 73 ·:::: -·23/,T 469.26 BENTHIC-CHRONiC •. ·or 1 1 58 77 UJ I 280 [Q] - . 
2,2'•oxybis(1·Chloropropane) !UG/KG ! 0 0%! O! 0 9 I 

,2.4,S•Trichlorophenol UG/KG I O 0%1 Di Qi 58 190 UJ 690 IU : 
;2:;i,6-=-Trichlorophenol UG/KG I o 0°1, i _ _____ o, o 58 77 UJ zao iu i 
;2~4'.o ichior~eE:~0_<:>1· . J UG/KG !_. __ ,. ~ 0%! . ....... . OJ ·01 58 77 UJ 280J U 1· 
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iANALYTE--
i 2,4-Dimethylphenol 
[ 2,4-Din itrophen-oi" · 
[ 2:4-Dinitrotoluene 

Seneca .-\rmy Depot Activity 

SE.-\D-4 Remedial Investigation 

Sediment Sample Results 

•-. ---·1--·· -~--·-··... i ~~~: ~~~~: r~i~~:; 
J .•••• -· SEDIMENT SEDIMENT . . L J ~EDIMENT : 
i 41007 41008 ; i 41 009! 

· -J- a.~ a~i •· , -, oif 
! 1216/1998 1216/1998 i : ·121611998 ! 

; .. ,..................... : ,sA sA 1·rsii ···· : 
·-- · .. ················· I···· --------+---- NUMBE"if NUiJi°BER .TNLJMBER RI PHASE 1 STEP 1 RI PHASE 1 STEP "i°T · t RiP.HASE ( STEP i 1 

./ NYS ;SPECIFIC ABOVE OF !OF . . 

UNIT IMAX FREQUENCY •CRITERIA (1) !CRITERIA (2) CRITERIA DETECTS /ANALYSES Value Q Value 
UGii<Gl . ii 0°;.;1·· -· isss2slBENTHIC-CHRONiC 0 0 58 77 UJ -

•··· uGJKG ! ··-o ··· 0°/oi j o , OJ 58 190UJ 

UG/KG i o D¾i - I _I ____ Cl_L Di __ saj_ ___ _J7fl.JJI _ . 

iO iV~ 
280 /UJ I 
69o twi 
280iUl 

rH~~;r;~~n~ ~~;~t ~ ~~1 ·I :=: ::: :!: · ~ ~I HI rn~~I 1 

28olul 
280 IU [ 
28D !Ul 

\2•Methylnaphthalen~ JUG/KG j 31 j _ 9_!,l 1329.57 !BENTHIC-CHRONIC I 0 [ Si 58 1 77jUJ I 280 1U 

lt~::~f:~~;~E~1 ~!!~!-! ~ ~~1 195525,~~~THic=~:~ ~~~;~ I ~! ~! rn 1 ~~[~~ I I 
28D !U 
690 !U 
280 !Ui 

!3,3'-Dichlorobenzidine UG/KG i D D% i ! Dj Di 58 j 77jUJj_ _ 

11:~~~~~;~:~e!~~~t?;t~er-~~;~~ r _ ~ ············ ~~! .. ::~!-~: : ::~~[:: ·· -~~i ·~! HI :~1~~ I •··-···•······ 
280 iU 
69D!U 
690 !U 
28o lu 

i4•Chloro•3•methylphenol JUG/KG i o j 0% j ! _ _____ j ___ oJ oJ _ saj_ 77jUJ I 280 jU ! 2400 [U 
i4·Chloroaniline UG/KG f . -- 0 -- 0%! 1 ____ - 0i QI 58 77 UJ 28D[lT f - 2400JU 
!<i: ciiicir,,piie riyi.iliieri:;;, eiiier ·· uG,KG i o 0% 1 ! oi ·········· · o: s8 11 uJ 280 u 1 ······· · ·· 24ool u . 
j4•Methylphen·oi -·· ·-·····-- - ·· °uGii<GT. 140 10%! 19.5525 jBENT Hic":cHRO"iiJic· .. .. ·· :fl ··-·- ·si 58 77 UJ 280 iU 24o6TU .' 

[4:N.itroaniline UG/KG i 0 0% ! l 0! 01 58 190 UJ 690 jU 5700 !U 
'4·Nitrophenol ---· ... UG/KG i 0 0%j ! 01 0i 58 190 UJ 690 !U 5700 !U : 

r~~::~~:~:~~: i~~;~~:-
130 

l~~1 5474:i rBENTHIC;CHRONIC :g
1
::: .. 161 ;: ~~ ~~ ~::it .... .;:~§lC' 

iAnthracene . ·- UG/KG ! 1700 47% i 4184.23S iBENTHIC-CHRONit · 0! 27 1 58 '====:;,: 6.9 J 110 J ! ···-· ,iociTJ . 
!a,~o{•Jao••~"' -- """" ' seoo '"' "'·'"'i"D"""' " ' " ' ~-,r-• ··« ,,. r,-,-:---~··· s9~ ·; r::~};f~Ift~i:~;~~~e _ ::. g.~i~g!-!~~~ ::~: ;~:;:; : ~~~~~~~: }tl···················!~l ··--· ·-~i· I ~ " " ,'"h~;~;:;: ::::~r~~!.~l 
!~~~~{~illt~~~~~:ne·- ·· · ·! ~-~~~~! •-~~.~.~.--··· ~;,~i. . ~o :836s!NYDEC-HHs··-----:~-~ ···:· ?~[ ~-·-···J ~J ;: ,~ 

39 ~ ~;~]yj,. 7~ j-·-·; 
Bis(2·Chloroethoxy)methane · UG/KG 1 0 0% ! 0 ! 0 i 58 77 UJ 280 i U i 2400 ! U . 

:!iI~ii;~:iII~:-~i t=·~,·~~~~;~.;Bli~· --i~,i: ~, ii~ 1Er -· .... -jl~ : 
iCarbazole iUG/KG ! 500 4D%i ! 0 i 23 i 58 6 J ; 94-~ - S00 !J ' 
ichiysene ·- . jUG/KG i 6200 ---90'/or· 50.8365 jNYDEC HHS·--···- -···. -- 34! 52 1 58 , "" a = T7;::;;-;-."?,"!T;;"'•·:7~aol l .: ·:7·z--- ·cm101- ·1 
j~(:~.:j,utr.°lphthal~ e-· - ::= -( l!.~!!5QJ ... 2J_0. .. 47°1, 1 --· i ·-·-- ............... ~i 21 i 58 77 UJ I 280 !U ···-·- ?~OO. !U~~ 

1g::;%~:~:~i~~ih,~:ene _::~~ , ~~;~~ ! 1265 ···· 5~~l·--·-·· i t~-·. ... iii 2!i ;: ~~ ~J ;:~:~ : j 166Jt! 
;D1benzofuran UG/KG ! 230 17%! : 0! 10 i 58 77 UJ 171J 230 :J , 

1~l~:r~:i;6t~~; ~:= ·· ... Jg~i~~l 1
~ 3~i ~:~-·-----.--~--:-~- · ·· ~i =:·:: ~: ;: ~~ ~~ ;:~:~ ;15g\0 
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1- · - r 

Seneca Depot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

~ 
ISEAD-4 ISEAD-4 . jSEAD:4 

~ SD4-15 SD4-16 iSD4-17 
: SEDIMENT SEDIMENT [SEDIMENT 

]-- ~-~~-~=}.:.=~----. :~=-- i 
1 

4100~ 4100~!- - L __ ~~~t 
- ;------------1- ----- -- ----------1-- --+ · 1216,1is! 12,6,is

0
s! : ----·,2113i 1-ts}; 

I -·--- -- L_=::~ -- -- 1 · ---=:.. NUMEi"E~ 1~U~E~ :1NUMBER :~PHASE 1 STEP 1 :~PHASE 1 STEP 1 : i ~~P-HASETSTEP 1 ,-

·-·-7 - 1- iNYS ,SPECIFIC ABOVE !OF iOF i ! ! 
ANAL YTE UNIT-j MAX- f=REQUENCY iCRITERIA (1) I CRITERIA (2) CRITERIA ! DETECTS !ANALYSES Value Q Value ,Q •Value i Qi 
Fluoranthene UGiKG i 16000 93%! 39887. 1 !BENTHIC-CHRONIC 0 ! 54 1 58 140 J 17001 16000! ___ , 
Fluorene .. UGii<GT .. 660 22%1 312.84 !BENTHIC-CHRONIC 1 ! 13 ! 58 77 UJ 46 IJ I -~-----·~~·--660[T : 
Hexachlorobenzene UG/KG ! 840 3%! 5.86575 NYDEC HHS 2! 2 j 58 77 U 28D !U ! 2400 jU- ·1 

i Hexachlorobutadiene . - UG/KG ! 0 0%! ----+ 01 0 : 58 77 UJ 280 JU [ 2400 !U ' 
Hexachlorocyclopentadiene UGKG-f -· ·o ·-. -6°i,r 1··· ···-·---· . -·•·· .. •·--· o r ·- o · 58 77 UJ 280 u i ... - 24Dolu 

. Hexachloroethane - - .. • iJGii<GT 6 w;r-·· .... ·-······ 1 · ·····--·· .. ·-·· ..... - ·-·01 . -········ o7 58 77 UJ 280 . u ·r-·· -·-··--.. ---··2400 Tu 
l ndeno(1,2,3·Cd)pyrene- . UG/KG ! 3100 74%! 50.8365 iNYDEC HHB 211 43 1 58 40 J '. ·:--;;:--::::·--~ 4611 I· , •.. , 31001 

:~ti~,:::c~phenylamine . ··o~iRi! 766 ~~ : ...... ,1 ·-§1·· ~: ~: ;; ~~ ~:~ · ~ : .. +:§i!u I 
N•Nitrosodipropylamine UG/KG1"•4i·o 2°/o i ·-··-- ·······-···· ·al 1 ! 58 77 UJ 280 u ' ·····--·2400Tu j 
Naphthalene _ --· ·- UGIKGj' ·~ 12°/, I 1173.15!BENTHIC·CHRONIC - • D! 71 58 ' 77 UJ 280 !U ! 24DO IU.j 

Nitrobenzene I,)~'.~~ ~ ._!! _ .... DY~J .. . . .. !• . .. .... . .. . ... ?.J Di 58 77 UJ 28D !U ! .. -~-4g?.j~ . i 
Pentachlc:>rophe_nol _l,l~i~C,. .. [... . ... 9. .. . .... 0%1 1564.2·BENTHIC·CHRONIC .. 9..!... ... Di 58 190 UJ 690 IU .! .~!?.?.JI,!. i 
Phenanthrene UG/KG : 7900 88%1 4692.6 BENTHIC·CHRONIC 1; 51 ! 58 61 J 780 I ,.,, 79001 

'Phenol --· UG/KG I 210 7%i 19.5525 BENTHIC-CHRONIC 4 ! 41 58 77 UJ 280 U ! 240D !U I 
Pyrene - - . - - UG/KG I 12000 93°/, 1 37579.905 BENTHIC-CHRONIC Di 54 ! 58 100 J 13001 ! 12000! I 
(3,5•Trinitrobenzene ·-- UGtKGT-···-·5 -·- D%1 ···-or -··· Di 58 120 u 120 u ' ··---12oiu 
1.3~Dinitrobenzene - UG/KG I 0 0%1 Di 0 ; 58 120 U 120IU i ·- ·-12o·u 

0

2.4,6•Trinitrotoluene UG/KG I o 0%1 ! 0! DI 58 120 U 120 U ! -···- ··---i20:iJ 
2.4·Dinitrotoluene -·- UG/KGr O D%1 · - -:--·-· ·-- D1 D1 58 [ 12DU 120 1U ! -·-- 1201u" 
2,6·Din itroto~uene ·- QQiKG [ ~. ..·~~L :~=:~.==· ' · --· -·· --·-· .. =-~~:~[::=:..:: ::~r-· 58 120 U __ 119~ .J.- ,~§J~ 

· 2•Nitrotoluene ~ - 450 2%1 I 01 11 49 120 U 120 jU i 450 IJ 
.t aifi""~~4.6•Din1trotolu_~ ··1~ -_::~ -_ - 2°1;j - ·-··- - 1==·-=- . --- - - QI 1 i 58 120 u 120 !U - - ---= ·--=1.39JIL. 
3•Nitrotoluene UG/~G j 0 ?.'.-'~L _j .. ..gJ . __ gj 49 120 U .1??.W J. 120,U 

: :~!~t~:~initrotoluene ~~~i l · 14b ··· ···· ·it !- ----! · ··· · ······ ······· ·· ·· ·•bj- · {: :: ;;~ ~ :~~ ; ~ i ·· ;~61U · 
HMX ·--· · uG/KG.l -·o· - Oo/~1----·-- - 1·-··-- - ··--·-· -··o r o: 58 120U 12D !U ! - ·126iu" ' 

'N1trobenzene UG/KG r· -or -~ ! -··--- ··-- DI D! 49 120 u I 1201u ! - - - 12ofu 
RDX UG_!!<,9[ ~Q ~~j .. :===·=·~·=r :=:=-~= .. .. .... .. o_[ o! ··-·-· 58 1 120 U 120 /U- i 12_0J~ 

Tetryl . l!~/KG i .. _. __ Q_ ·-·--·-· 0%! J---···-·· ··-- ·-· O! 01 58 120 U 120:u ! _1_~9J~ 0 
4.4'·DDD UG/KG 1 90 22%1 0.391051NYDEC HHB 13! 13: 58 1 3.8 U 4.9 jU ! 5.9 iU , 
4.4•.ooE "TuG,KG r -a 6,_ ___ 33%1 o.39105 !NYDEc HHB ·-- 19 i 19 i 58 3.8 u ., ~:. J.. j'' . , 9 J i --s.s1u -
4.4'·DDT UG/KG i ···4s l--· ·-·····28%1 0.391D5 iNYDECHHB··· ········ ·· - 16 ! 161 58 3.8U :'.:.4· . ,,t. ,{ •· ., \ 4.6J ·T ~, 6.31:i 

;Aldrin UGIKG l -·2-:a·-····--··s•i T 3.9105NYDECHHB 0 ! 3 ! 58 2U 2.8 ,J 2.3 jJ , 
.Alpha•BHC i]Gii<Gj- 0 0%1 I DI Di 58 2 U 2.5 !U 3;U 

'Alpha•Chlorda,ne ,.Y.<>.'.~~r= -~4. 14%1 00391D5 iNYDEC HHB 8 j 81 58 1 2 U 2.5 /_l,l · ···· ····-··· .~~ U I 
Aroclor• 1D16 fUG/KG 0 ....... 0°/o l 0.0312841NYDEC HHB .... . ?. ! 0 j 58 38 U 49 i t,J., l._ ........ ··-·· . ~9.J.~-
Aroclor•1221 UG/KG I 0 0%1 0.031284 :NYDEC HHB Di 01 58 78 U 100 jU . 120IU ' 

!Arocior•1232 UG/KG ! 0 0% j 0.031284 1NYDEC HHB D! 01 58 38 U 49 jU 59 !U 
;A,oclor: 1242 . - J UG/KG ! 0 0%l 0.031284 NYDEC HHB 0! Di 58 38 U 49 jU 59 IU 

Aroclor•1248 @E.~J ~§ ==~· ·-ooi,f 0.031284 NYDEC HHB DI Di 58 38 U 49 jU __ ····-··~9.l~. i 
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!ANAL YTE 
[Aroclor-1254 
!Aroclor-1·2so· 
!Beta-BHC 
iDelta-BHC 
1Dieldrin 
! Endosulfan I 
! Endosulfan II 

Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

i--. --1--r i , __ ::: :- I --, := ::::a,: :::::a,; - L 
j.. · . . . ... L... SEDIMENT SEDIMENT jSEDIMENT .. . \ 

- -- I_ ~ r-=-=--::J_::::t_ ---=- --- _, ,~:;J · ,v::~!i , _ --•~~:~ 
i , ISA SA fSA 

·· J ···· ! '. NUMB{R NUMBE°rfi NUMBER RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 ; . [fo pj::iAsE ·1·sTEP 1 f 
INYS iSPECIFIC ABOVE !OF !OF . i . l 

UNIT !MAX FREQUENCYICRITERIA(1) ICRITERIA(2) CRITERIA iDETECTS !ANALYSES Value Q Value ;Q [Value -ro-··• .... ........ . ... + ...... T-········......... ••-- .. ... 

· t~;~i 1- ;iri ····· ~~~ : ~:~~1·mm~g~g.~~~ 2
: : 

2
: : :: ~: ~ :::~ · ;:f 0 

UG/KG ! 3.3 7% 1 _ __ _,_ _____ __. __ OI 4 ! 58 ·2 U 2.5;U i 2.1!T 
uGtKG ! o O¾ i I o i 01 58r---' 2 u 2.5iiT [ ___ 3iu I 
UG/KG ! 18 7% ! 3.9105 NYDEC HHB 4 , 4 i 58 3.8 U 4.9 !U ! 5.91U ! 
UG/KG , 1.9 2% ! 1.17315 jBENTHIC-CHRONIC 11 11 58 2 U 2.5 !U l~,_,,...,_0,'~'.;-'"""1 .~ J• .. •j 
UG/KG ! 6.8 3% j 1.17315JBENTHIC-CHRONIC 2) 21 58J 3.8 U ~:_~Ji_~~.B,JJ l 5.9!U . 

[§1.1.dosulfan sulfate UG/KG i 12 9% ' I 0
1 

•.•• ? 581 . - .. - 311r --- 4.!T I ........... ·······••·•· .1.2lL . .! 
!Endrin UG/KG ! 0 0% 1 31 .284 1NYDECW/H O! 0 58 3.8 U 4.9 iU I 5.9!U ' 
!Enifrin aldehyciii' UG/KG i is .. 12°/o\ I 01 7 58 3.8 U 4.9 ,U , s:s\T 
!Endrin ketone ____ ~ J UG/KG ! 62 1 7°1oi i I Oj 41 581 3.8!U I 4-:-9 [U ! 291 
!Gamma-BHC/Lindane UGIKG I O Oo/o j i 0! Qt 58 2 U 2.5 IU i 3!U 
:Gamma-Chlordane UG/KG I 40 17% ! 0.039105 INYDEC···HiJB --····--·- - 'i'o, 10 1 58 2 U 2.5 !U I '.•:C:.···~-r.2r ·. 
!Heptachlor UG/KG ! 2.4 2%! 0.031284INYDECHHB 11 1, 58 2U ::'.l':;"''";""'.7'7"7·· .UjJ ! 3 !\:i'-·i 
1Heptachlorepoxide UG/KG ! 10 10%1 0.0312841NYDECHHB 6! 6I 58 2 U ~,-;l'~[;>!'f~~~i.6IJ [ ·-·':iTu"1 
L~~th.c:>X.YCh.l?.r. . .l!<::3!~<:3- L. - ~~ ........... . ................ ~!'~. i j 9 l . ...... .. . . . ~ l 58 20 U 25 ! U . 6~\J 
fToxaphene UG/KG i O 0°/oi . Oi 01 58 200 U 250 !U 3001U 
[2:4:s:r ·-· UG/KG ! ii" 11% ! ···········_····_·····_···--_·· o-;! ____ 1,! _____ 9+------->--+-------+--· 
12.4,5-TP/Silvex UG/KG ! 0 Oo/o j O; Qi 9I f I 

ft]s 1o~~~f ~ -i~+-· ~! ~: : ! . L. 
i□alapon UG/KG i i'i' . o•;, j O 0 ! 91 !···+··· 

r· -~ 

!oica-mbi.- ·----·-- - ·- . UG/KG ! 0 Oo/o j ·-- -··· O! Ol 9! 

\J.~!~<:3-l ....... g ............ 9-•1~ 1 ........ • -- -·- --o,,..;;- .. -.... -.... -... -.. cc~ ."'"i ---""'9+---------,1--+-- - - ---+--;----·- . .1 i Dichloroprop 
f Oinma"eb . 
jMCPA 

('-'!~PP 
·Aluminum 
!Antimony 
:~~-~~_e_nic 
,Barium 
I • -
;Beryllium 
icacimium 
:caicium 
•Chromium 
caba11 
Copper 

!Cyanide 
~re-~ 
'Lead 
:Mag_n_esium 

UG/KG , 0 0%! i o : O! 91 --·· . ···-1oc;i'i<·c; J . ··o!· .. - . ·-0°1, i ··- ---.... . . o 1---0_.
1 
____ 9 ____ _ ____ __.._ ________ ......... __ _ 

UG/KG ! 0 0% ! . Di O! 9 --- -- i -· 
IMG/KG i 22100 ··- 100%! ; . . - -+----- o-+·- - - _-58~ie--- --5-8;...1 -----8-6-60-+--+------11_0_0_0;...!.....;..-

-•MG/KG[::~~:t. ::~ .... _ }~'.i.~L -2rNvsLEL 20 31 1 58 a.59 u a.89 10 r · = .. _ . _ ..... . 
MG/KG : 37.7 98% ! 61NYS LEL 19 57 1 58 3.2 4.8 i 4.3 

13500 
0.94 IU 

1iiiJ! =_ :it==:!~~~=-] ~~Lj i ~ ,E ~ ' )~!It~ -- -=it 
MG/KG ! 4800 I 100%! 26 !NYS LEL I 28 • 58 f 58 ! 12.5 J 13.2 ,J , 19.3!J 

~~!~~[ 1:4~ -~6~~+--- --,siNYSLEL :::::::~:=J~- ~~=--~~! ~~ i ~:! ~~:; ""'··•d~~ ¾IJ. ·1=~:.~ T·--~1ar j 
MG/KG! 0 0%\ OJ O! 58 0.59 UJ 0.89 !UJ i 1.1iU~ 
MG/KG ! 87900 100% ! 20000 jNYS LEL ·-- 45 i 58 [ 58 . 17900 J , 19400iJ / '");'~fT?".-:;:"-zjsi)oj'I 

-• ~~j~~\··21!661 ..... . -,6bt1· 31 iNYS L~~··· •···•· •·• ~b: - ~~ : ~: 388~ i;=·:~~-f;\·ii;~~~~:·-- r , ... : , . . "+'\:;~\ . . 
·-·· .. ·-·•··-··-·· --~---~-- ··•·•- ·· ,...... .. ..................... .. ,_, __ .. __ , ___ ~-----~-~---- -~ ....... ~. . ............... ................... . 
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ANALYTE 
Manganese 

;Mercury 
·Nickel 
fpoiassium" 
' selenium 
Silver -

:Sodiu':'.. 
Thall ium 
Vanadium 
Zinc 

Notes 

I I i i ·+-··--- - 1- - -
l r=-

-~~i- .. --t 
! 

I ····1 

Seneca A icpot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

-··- ___ ···-··· r· ····· ·· r· 1sEAD-4 sEAD-4 ·-T· TsEA□-4 ·-- ---J-·-• 
·f----ii ! ISD4-15 SD4-16 I !SD4-17 i 

... __ __ j L !SEDIMENT SEDIMENT --··I iSEDIMENT '.. , 
i ·r · 41 007 41008 ! I 41 009 1 
I i o 01 ! o: _ _ -- =~- ____ 1 0.2 021 L _ _____ --9}!; 

! I I j .J .... !. .!. I 12/6/1998 12/6/19981 .. ... 12/6/1998 
I · , : ! i ISA SA I !SA I 
1 I. I···· · ..... .. ··-·· ... ....... ······ -·· .. - -·· -··-········· --··1 c-,c-c==--i-=-c-=.,..,-,c=-c-==-,--+-1-=--=-c~~~~--i···-- .... · ·-··· .. · · .. 
f .. --~ , _ ___ _J _______ J ____ -······.. NUMBER !NUMBER !NUMBER !RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 \ !RI PHASE 1 STEP 1 , 

I
- __ j_ ___ , _______ JNYS .,. __ j SPEC!_f'(C___ ABOVE !OF !OF I I ____ . 

. UN._I! _jM. A. X l l:£3.§_ QU§!':J~Y \I C~~!§ .. ~1.!':_ ()) JCRIT~!3_1_A (2)__ ·--· CRITERIA !DETECTS !ANALYSES !Value Q Value jQ !Value :O 
MG/KGJ 5480 100% 460 INYS LEL 28 1 58 1 58 1 ;;..,. ·''"'"" J .• ,:.;;. . 756IJ i 401 IJ 
MG/KG i- ···-2:-4 -- 59o;.I O 15 iNYS LEL .. .. 16 1 34 ··--• 

I 1i 581·~ ~ ~'""'~=·=---'~~-§H ·~·~-;.r::::--•,-c,-40~9r 7 
58 

_[~~~~L 3i~f __ _}~Z~l :J___ ___ -r-_ --~l ~: ---- · -" 
MG/KG I 1.71 45°/o ! 1!NYSLEL I 41 26 . 

58 
58 \ 
58 

iii~;~: ~~t- ,d~;SCEI - l -=i--~-- - - =--=:_ 
58 
58 
58 ! 

- - 5-8 
9.3 J 

59.8 .L .:;:~ 

( 1) Cn1ena calculate d using a TOC of 3.91%. This 1s a site wide TOC value . 

(2) NYSDEC HHS= NYS HUMAN HEALTH BIOACCU MULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL • NYS LOWEST EFFECT LEVEL 
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Seneca .-\rmy Depo! Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

jSEAD-4 ! !SEAD-4 T .)SEAD-4 j lsEAD-4 
. lsD4-18 I ISD4-19 !SD4-2 ··1 sD4-20 -

···- --·-·r·------· !SEDIMENT SEDIMENT !SEDIMENT - !SEDIMENT 

-· ] - ! 4101~ I 4101~ 1. j.~l?~:.2. 
0 

. 

0.2 ! 0.21 i . O.~ 

4101 21 
or 

02 , 
12/6/19981 I 1216/1998 . 12/6/1998 ! i 111211993 !. , 

····'-····-··· .. . . 
1
..... i _. ·· NUMB°ER tNffMBEif !NUMBER !~PHASE 1 STEP 1 !~PHASE 1 STEP ·1 r·l~~1 ···· ---+ f~f PHASE 1 STEP 1 : 

• ; jNYS 1SPECIFIC ABOVE !OF 1OF ! 

r ,-
. ,Y_NIT - ffii~l . ~1~·~·!::(?.l,.J.l=..~C..'i'. 1CRITERIA (]}:! CRITERIA (2.J.._:~=:- CRITERIA [DETECTS !ANALYSES Value a I\ -

~~;~~ i ····ri ·········· -··· rii:1----ii 131slNvoE:c HHs ·••·••····· ~: ~: ~: ;: 

11,1,2-Trichloroethane UG/KG ! 0 0%: 0! 0 ! 58 14 
11·,1-Dichloroethane UG/KG i 0 0%[ I . --+-- oi 0 ! 58 14 
fj,1:Dichioroethene UG/KG i -5 0%i -····-·····,f71j21 fNYCJEC.HHB Qi 01 58 14 
11,2-Dichloroethane UG/KG 1 0 0%! 27.3735 iNYDECHHB 0 i 0i 58 14 
:1~2-Dichloroeltiene (total) UG/t<G ! 0 0%[ i 01 0 ; 58 14 
!1,2-Dichloropropane UG/KG ! 0 0%! 0i 0I 58 14 ·· 
!Acetone UG/KG ! 210 26%[ ! Of 15! 58 , 14 
[Benzene - ··- UG/KG i o 0°/oi 23 46:JTNYDECHHB .. ::::~□- ! 0 1 58 1 14J 
JBromodichloromethane UG/KG , 0 0%1 ! 0 ! 0 i 58 1 141 
rB,omoform UG/KG ~ D 0°/, i r---·-· ·-• -· ·- ··- ·-·· ---·· ·-- o! a l 58 14 

i carbon disulfide ·· ·UGIKG"f" . 18 ··gii, ] , o! 51 58 14~ 
!Carbon tetrachloride UG/KG i D o,;;r·····-········2:f453 !"N'i DEC.HHB •. .. ···01 Q, 58 14 

1
ANALYTE 

[1, 1, 1.-Trichloroethane 
11, 1,2,2-Tetrachloroethane 

1alue 
ru 
UJ 

Wu 

lli 

I 
IU 
UJ 

lli 
~ !Chlorobenzene UG/KG ! D 0%! 136.8675 IBENTHIC-CHRONIC 01 0 ! 58 14 

:C._~1_9.E<:>~ibromomethane UG/KG l 0 . . □'!~+ .. 9L. 01 58 14 · · · · 
IChloroethane UG/KG j 0 0°/o i j 0 j 0 I 58 14 
ic:"iiio°roform UG/KG ! ····-14· ... 3% I ·;-·· - .. . .. ··-or ··· 2 I 58 14 

!Cis-1 ,3-Dichloropropene UG/KG ! D 0% ! ------+-- 0! 0 j 58 14 
:
1
E!~YI ~~r:i~~-r:i~ .. UG/KG r . ~ ........ a%, 938.?? ti3.I~:i:f:!1c.-c.1:,~(?.t::J lc. ~-:.~~Ji □ 1 58 14 
Methyl bromide UG/KG : 0 ____ 0%! , Q! Q , 58 14 

!Meihylbutyl ketone ---· UG/KG i i5 o'i.1 ... ' ......... -o! a l 58 1 14 

\Methyl chloride UG/KG i 5 2% ! Qi 1 i 58 14 

f~ :.t~y!et~x1.~~!c_>r:i~ .:.. UG/KG l 49 ........ . ~'!~J - ... □ :. . 11 58 ! 14 
i Methyl isobutyl ketone UG/KG ! 0 0% ! 0 ! O • 58 I 14 

:~~;;;~l::~: :~o~~de.e_.·· · l ~~;~l)·· -· ~~1--· - .... - J ~ r --· ~1 ?~~r ~; ~: C.f.1HB ..... ·: .. ·· -··· ···· .. · ...... ~[.... J! H! ::1 

ittf~:1enes· f~~(t~·I ········ 4il ~~ : 1~!:/:!::~~}~f2:2~:g~/{ ·--~!-·· ~: ~:: ;: 

!~E~::::] iiti~ l -=~_,H;lil~:g1~ =--~==~l -: ···~ ~! ,i;i 
11,2-Dichlorobenzene 'UG/KG i D 0%! 4692.6 !BENTHIC-CHRONIC Q! O! 58 1 10( 

: 1,.~.-gichlorobenzene .... . !:!~!I<~ i ·•·•·· ... ~ ················ :~~ooi,T 469.26 i BENTf:!IC.:C::~~Qt:l l.C:: 0 i. . ....... ~ i 58 i 10( 
j 1,4-Dichlorobenzene UG/KG ! 73 .. 2% i 469.26 ,BENTHIC-CHRONIC .................. ~! 1 i 58 1 10< 
12,2'-oxybis(1-Chloropropane) UG/KG ! D 0%! o! 01 91 

[3~ ,5-Trichlorophenol UG/KG i _______ :~:~:::===:: .. ~_:_ __ . 0! 01 581 251 11 I I ~ ~ ~~~P~6§r~~~~;;t ~~i~gl -=--=--=--=--=--=--=-,:__ · _ ............. ........ L. ::. ·6!:· ~i ~: :~: • .. , ... 

lli 
ffi 
UJ 

ffi 
ffi 
UJ 

ill 
UJ 

IU 

~ 

IU 
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Seneca .- Jepot Activity 

SEAD-4 Reniedial Investigation 
Sediment Sample Results 

==·r1 .. -- - ~-- - r ·-·: ___ -_ -=f -~-.. -~= ~- '.:::______ -- -I : ~~~; I ~~~~-; --·----r -l!~:~-4 -l i ~~~gi 

.

. ---·_1 _-- __ !--.-··~~----~=L==·-- --· -~--- l-=-~~:~= i !SEDIMENT 41010 SEDIMENT 41011 1 -1t~r-NT =~ l~Et:'IT 
I ! ! i O I O! . 0 - · - · - t -- __ ,, ___ ----1 .. •-···· -- ---·· - - - ---•-i - . ~ ; - -- t -- -

, 0.2 I 0.2 ; 0.5 . ·• - . ·- - ----· -i --· - ... -------i-- I 1216/1998 12t6t199B i - 1 f1211993 - 1· 

41012 
0 

0.2· 

12/6/1998 i -- - : ------ -f- -· --- - -- -\ -- --· ! SA SA i SA______ ! SA 

· -- ·r ··- ---·-· r·· ·-···· ····· !-·-· Nur-iiiER-! NuMiiER·· ,NuMsER 1R1 PHASE 1 sTEP 1 RI PHASE 1 sTEP 1 1 1Es1 ····· ··r R1PHAsE 1 srEP, 
--~I--··-·- --- INYS iSPECIFIC -··-- ABOVE ,OF IOF ! 

:ANAL YTE _ __ ... -~NIT _ __! MAX- F RE9~~~~y I CRITERIA (!).J Cf31!E_f31~J?) __ .... CRITERIA i DETECTS !ANALYSES Value Q I\ -----
2.4-Dimethylphenol UG/KG I O 0%1 19.5525 !BENTHIC-CHRONIC O! 0 1 58 

. 2.4-Dinitrophenol UG/KG i -· ---0 . ······---oo/~f-- I ... ... ....... 0 i 0 j 58 . 

: 2~_'.I-Dir1iirotoluene --- UG/KG r- - 0 - 0°/o I -- ·-· - 0 l O ! - - 58] ___ -
f2,6-Dinitrotoluene UG/KG I O 0%! . 01 0+-i ---~58,.;i ______ ~ 
2-~h§~naphthaien_e. - _:: 9~~~1 --~ ---~ Qo/; ! ~- _____ j _ :~-~L ··01 ss l 
2-Chlorophenol UG/KG I o 0%! i Di o'I ss l 

·2-Methylnaphthalene - UG/KG I 31 -- 9%i 1329.57 !BENTHIC-CHRONIC-· --- -01 5, SB ! 

·1a1ue 

fill 
UJ 

ti:il~rl = ~-!f-~--r ~=!i := ~~ ~g~~~~t ~~N~-~ic: cHRONIC_: --~J- 1+-!---~~:➔1-------
, 3,3'-Dichlorobenzidine UG/KG I. -·o - - -- D%! i O! OJ 58 
13-Nitroanil ine UG/KG ! o - 0%1 I DI 0 ... 1 ___ 5_s_,_ _____ _ 

r::i~:~~;~1~:!Zi1~1

er-- ~~;~~ ! =1 ·- - _:.ff.~. 1 
---- -- . - - -~-~-: - -~t-· ·· ~! m ~~ 

:~:~~~~-;~~~phenii~ther · D~~ j- ---~ :J~J=_::-~--=:+· -==- ---~-~ - ··.JL __ ___ _ ~: ~:I ~~ 
4-Methylphenol UG/KG I 140 10°/o i 19.5525 iBENTHIC-CHRONIC 2! 61 58 16 

i4-Nitroaniline UGIKG ! o•·- --0'/or ·-- OJ DJ 58 250 
4::-Nitrophenol • - UG/KG i O -- 0%, ! -·-- - -·--of OI 58 250 
Ace.naphlhene UG/KG I 610 .. 193/o ! .... . 5474.7[ BENTHIC-CHRONIC ·····o! . ··· :;, I 58 25 

_A~nap.!2!_hy~~ _ _ ~G/KGj_ ~ -~ 1?f~i --~=-~L _____ ·--~ -=~ ~L·--- · ,01 58 10 , 
~-~~e ______ UG/KG l 1700 ___ 4I~ ! 4184.23S !BENTHIC-C_HRC!_~ _______ .Qj__ 27i 58 .. 53J 11 IJ I 580U ! _ ----~~,u 
,Ben~(a)'.'nthr~cene - ~G..!JSS,J 5~~ _ ~_i'.f~ I __ 50.8365 iNYDECHHB __ .. .. _ _?6 J _ 49 ! 58 .~~p,.-., , · ,,,3511 - 63.:! ! __ .. 2-~-~I S6;J 
, Benz_o(~)f'Y'~!'e . _ _ ___ UG/KG /_. 51_~ _ !3_4!0 I _ 50.8365 !NYDEC HHB ...... 3..6..1 . 49 ! 58 : "4ll!ll;t-'@illii :c · :,•;,.u '-"' · '16 J I 580 U I ______ --·- 37 'J 
Benzo(b)fluoranthene UG/KG I 4800 88°/01 50 8365 1NYDEC HHB 35! 51 i 58 ~ ~,,.,-.. --~ 111~ , 150 J 580 U I . 110 
Benzo(ghi)perylene UG/KG I -3200 78°/oj : Di 45 1 58 . 180 56 ;J 580 U l 36 J 
Benzo(k)Ouoranthene - UG/KG r- 5700 - 43o;;! - - 50 836sTNYDEC -HHB -- . - -20, - 25 l 58 - - • 

--- -------+ ---- - -· ----- 1--------- --- i- ··-· --1 :::)t;~:~~~r:~~l~e~th
ane ~~;~~ : .. -- ~ --6~;\ - --- ·-t--------- --ci f - - --[H ~:. 

Bis(2-Ch~ oisopropyl)ether __ UGI~ -- _-:__E_ .. - --.- .E.'.f~ . -•. -~=·-r==·--. - -=-= ~ =--~----□!- -· 0 i 49 1 
Bis(2-Ethylhexyl)phlhalate UG/KG I 42000 40% i 7801.44 75 i BENTHIC-CHRONIC 1 ! 23 ! 58 I ~~~~:=~1?1~~h~i~~=:. -0~i~g1: ~r6 -- ;;~1 -:=~ -=:~r:~--- -- - --- ·· ---~r 2~1 ~:1 
c~ry~n~ _ _ _--- UG1KGT -s200 -::--:::_--§"~< --=--5o.a3ss[~§Ec8):ii:C==-=~:=--·-- 34 [ 52! 58,, ;.,.;l,J;"~ 

i~~if~l~: --~~.- '~~- ~-::==t-- -::::_t .= =ii ;!: Ei i 
! ~~~~0~~~;:i~~e -- __ ~~_;_ --~-~----· ~~ ! :- ·::~-~==: __ ::~:::__ ~: -6: ~:! I I I '--~---

100 U 
100 U 
100 U 
100 U 

100 U 
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Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 

Sediment Sample Results 

.TI.··········••·! ....... -· !SEAD-4 i"SEAD:4 SEAD·4 , jSEAD·4 

-=-·~. : 1•:-.•···. ~~ -.•.•·•• ·.~ .. ".- , :~~'"' "'" :~:,,, , .,,-,-, ~~'"' 1:;"~,~.:C 41 o.·.12 :. 
: o o ; o : 01 

· ·· - ·· ··~:.:_~.1:~ .. : 121611:9; 121611:9; [ 111211:9~ ~1~-:~ · ~ 216,;~ir 

1- · ···f• -····<·· · 

·-·- l -- I·· 
! 

···-·•--·-·-·•• 

-
........... --• rn••-•>•H 

. r·· .•. 

I I . '. .... . ...... NUMBER !NUMBER iNUMBER ~~ PHASE 1 STEP 1 ~~PHASE 1 STEP 1 ; ~!: =··· ........... · ,~{~HASE i STEP 1 ! 
•. ··--- ·::·~:· .. . ···--- - : iNYS !SPECIFIC ABOVE J OF !OF -·-CL - .. ·-·····--· 
!ANAL YTE UNIT i MAX FREQUENCY I CRITERIA (1 Ji CRITERIA (2) CRITERIA I DETECTS !ANALYSES Value Q II lalue 

~ 

)0 
J i~:~~~~h_e_n.~~ .. . ... ·····= E~;~gf 1~~~~ :- ·-· ~i~1- .~jf~~ll§~~~~r2:~~kg~:2 ~;· ~~ I ~:1 8

~8 

[ ~;~;~~:~;~~~~:~:~e ,·-·· ~~i~~~t 8~~ ~· ~~ : 5 86575 :NYDEC HHB ____ ··--~ ~ ... 1----,~+1---~~:-+1------:-~-:~+1 ;._;,-------+.c..;_i;.-.-- --,1f-+---- ----

(H_e_x_ac_h_lo_ro_c~y_cl_op~•e_n_ta_d_1e_n_e-+U_G_/_K_.G I O ____ 0°_1/,.i. -----+ ......... . .. 9-J..... O• 5 8 

i Hexachloroethane UG/KG ; O 0%: -·-····-·· ·-•····· o: o l 51 
i lndeno(1,2,3•cd)pyrene UG/KG i 3100 74°/, ; 50.8365 \NYDEC HHB 21 : 43 ! 5o l · 

8 
~~i!!~'I• o· . 

i lsophorone UG/KG i O 0%! ----i DI Di 51 
iN:Niirosaci ii,hEi iiiiamine uG,KG 1 ·1so ··· · -··2°/4r o: 1: 5, 

8 
8 

!N•Nitrosodipropylamine UG/KG i 410 2% 1 ; DI 1 ! 5 
!Naphthalene UG/KG i 13 12%1 1173.15 iB·E·NTHic·:cHRONIC DI 71 51 

8 
8 

, ·-··Y.~!~~.l ........ !!. ...... ..Q'.'.'.'~l 1 ........................................ o: 01 5, 
!Pentachlorophenol UG/KG I O .. 0%1 1564.2

1
BENTHIC•CH~c:>~~~.. Oi·····-········-··· 9- ' 51 

iPhenanthrene UG/KG · 7900 88% ; 4692.61BENTHIC·CHRONIC 1 i 51 i 51 

t Nilrobenzene 8 
8 
8, 

. !1li'.i'&i'' :Phenol UG/KG i 210 7%1 19.5525 !BENTHIC·CHRONIC 41 4! 58 1,if 
!~¥.'.:.".:...... ................ uG1KG i 12000 93%1 37579.905J.f:3..E':.~.THIC-CHRON1c ... 9.;-i--.. -c.5,...~..-l======-sc-c+--------f-+-----~,.,...,_ ·--• -8 
11,3,5-Trinitrobenzene UG/KG , O . ·······-q~ ..... i 0: .... ~;-! ----,5cc+-------,,,.,+-,-+- -----,-,-c+.,.,.+- --,,c-c-t 
i 1,3·Dinitrobenzene UG/KG ! 0 0%, O i O: 5 

8 
8 

l2.4,6•Trinitrotoluene UG/KG ! O O¾ i ; o; D! 51 8 
12,~:ei".itr:?.tol.~ene ... . ..... Y..~!.K9 ! e. . . . .... Qt Dj ___ 5 

UG/KG l O Di Di 5 2,6·Dinitrotoluene 
2·Nitrotoluene 

'Ui3it<i3 ! ·4so .. . ............ 2o;; f .. ······••·•······· .......... oT ..... i! 
8 
81 
s1 -.----··--,·--·· ·-·- ---- ,- --- . :~~ ~ : ;~~:~J: 130 ~!·-·· ·- -···· ·+~:~ . 2•amino•4,6·Dinitrotoluene UG/KG j 200 

3·Nitrotoluene UG/KG t 0 0% = 

~~d 

58 
4 

14•Nitrotoluene ........ . .. ... j~9!~GJ . ···-•· 0 
2% ; :~:~f!1)11°..:~,~:.0.!~itrotoluene IUG/KG !.-.... ~'.'..~ 

i HMX UG/KG , 0 
'. Nitrobenzene j UG/KG i Ott 0% I !~~x -··· .... . .:9.9.i~~.r !i. · . ::. = 0,;; L 

O% i 

1Tetryl 
14,4·':-DDD 
i4,;i;:·ooE 
f4,4'•Di5T 
fAidrin ··· 

.f 

3.9105 !NYDEC HHB 

l! ~~::~~l~rdan.e -· .. ·- - rUG/KG i - .44 . ··-----1.;;;. :-·· 0.0391D5 iNYDEC HHB 
........ . ···1··· .............. ; ........ . .... ·······•····· ........................ , ............ . 

lt (~lor•1~16 -- · ···- tl,!S,!~~.i. g.. 0'1~.: .. 0031284 INYD.E':(; i::tHB 
iAroclor.1221... _ _ ·- .•....... UG/KG L .. ....... o ..... 0% \ 0.031284 iNYDEC HHB 
tAroclor•1232 . _ _ IUG/KG i O O¾ i 0.031284 iNYDEC HHB 

!~;~;::;::~;~ Jg~\;~L: -i 

P·\Pit\Pr ... : '"ts\Scneca\S4ri\tables\new _scd(3 . 9 1 ).xis 

0%' 
_____ O~lo !'°' . 

0.031284 !NYDEC HHB 
o.o31284 jNYQECHHB 

ol 120 u 120 ,u , ···· 1201u 

..... ' ·-·- ... Al 120 u 120:UJ ' ·140 ~L.... ~13019 ...i 
Q ; 1201UJ i 130 U , 1201U 
of" - - .,,.C.+-----__.=-i.:;_+--- 120,u l ................ t~~·-··-···· ·--,207:Q=i 

0( 1----- +-------'~f-'--+---- 12D!UJ i . 130 U ! . . 120 tU , 

1·~\--=11----~ i--.1.,.,..,,.,..,,.,,"""' \2~:~~ '. ··-~~ ~T~7-:·;:. . .. 1~~j1 ~ l 
---1-9:" ~ - --+---- - --+---+--- 7.8 iUJ ,,- ,4.l J ;1 .• · J.4 T .] 

j~1 - !:~~ 1::~~: 5.~g
1 

:it..: ea,i ... ,::~:f l 
~: ·-- ~ : 58 ~ :~ ~ : :~~ : ~ I ~ 1-·· ··-·-·--·--~]"~-1 
il !! ~: 1 ~~ ~ . ·-

1~~l8~f ~. ;!! ~f : ... ···--· -• .:.1t;.lt.~; 
49 IU I 

.. - ~ ; u ·1 -····- ai o: 58 52 u 18 iuJ : 58 u i 
al a[ 58 s2 u 181uJ .. . : ~~ g:t ·49!jj i 
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1 

Scncc:1 Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

I . r i SEAD-4 SEAD-4 · ··· ···· i · Ts-EAD-4 i SEAD-4 
- J -· T- ----- i . - --!· -- -- SD4-18 SD4-19 ! ISD4-2 "Ts5"4TQ -

··-
1
1. - _- T-----'.··-~ =--=-~:~. ··1- SEDIMENT SEDIMENT !SEDIMENT -7~9_(~-~NT __ _ 

1
- 1- ----- --·- I 41 010 41011 ! [SD4-2 ! 4101 2 

_ -· -- --·· i O i Di O 1 _ 0 
f 1 0.2 0.2i i 0.5 0.2 

! - - "1 7 12/6/1998 12/6/1998 ! 71 1/2/ 1993 12/6/1998 
, r ' i i isA sA ----i · i s,.. · ···· sA 

r
1 

.J •-·-------L- __ _ _ ____ INuMsER-· iNuMsE-R !;;iuMi:iER 1R1 PHASE 1 sTEP 1 R1 PHASE 1 sfEi:i-il -!ESI - !R1 PHASE 1 sTEP '. . 
INYS !SPECIFIC _ . ABOVE !OF !OF i I I ' 

ANAL YTE ' UNIT - i MAX - FRE°aUENCYJCRITERIA (1) iCRITERIA (2) ______ CRITERIA !DETECTS JANALYSES Value Q Value iO [Value -- OJ Value . Q 

~;~~~;: ~ ~~~-- _ __ sg;~1:·:1~r~· _ -i"~~: ~~~~;::r~~~~~ -~e:· ---- ~~::~-~~! 2
: : ~: ~; ~ ~: :~~ ; 

2
:: ~E=~~-~-- -~;~~ 

Beta-BHC UG/KG I 3.3 7°/o ! Di 4 ; . 8 
De11a:si=ic - -- - 1 u~ K~f o -- - ~·~L __ __ -~----- _ _ o~ _ _ -°- ;-1 __ _ 
Dieldrin J L!._G_.!_~~ _ 1~ _?.'.'/.• )__ 39105 1NYDEC_':l_f-:l§ ___ _ _ ----~f-- _ __ 4-+I ___ _ 

,Endosulfanl JUG/KG i 1.9 2%! 1.17315 !BENTHIC-CHRONIC 1, 1i 
~E-ndosulfan·u--·· UG/KG I 6.8 3%! 1.17315 iBENTHIC-CHRONIC 2! 21 
·Endosulfan sulfate UG/KG ! 12 9°/, ; I Di 5! 

8 
8 
8 
8 
8 

: ~~~:~ al~ehyde- ---·-- ~lfK~ j----,~ -- ~~~r- "312"il4 ! NY□EC WIH..::_===~:= = ·-- ~=~1=~~:=~::~1 8 
8 

iEndrin ketone ~ ____ UG/KG C 62 ==-- 7%1 ____ -==---=- . 0 1 4 i 
,Gamma-BHC/Lindane UG/KG f" 0 0%! i 0 , 0 , 

-~t;~~-l~~iordane-- ··• ::=·rg~~r~I- .... 2~1 : -- . '.~~F- --~~!~;~~ : ~~~~-~~~f i~:-··-- 1~+-:---~ 
Heptachlor epoxide UGIKG i 10 10%1 0.031284 INYDEC HHS -· ---6=+-! ---,6:-+i----=+--------=-c+-,--+---- - ---- - - -

8 
8 
8 
8 

8 

Itl1i:~~:.. . --1~~~ ~i -;!I~~::::+ -=: ~~l - !!----
2,4-D - - - - - ----'UGIKGT - -0, ··0°1o1-·· ·-- -- 1-·---- . -·-·01 o; 
-~-:;~~n l&~;~*j -i1 - ~~ ;- t· -- - --~I - __ :f-
:i):~:,., -· li!f -1 -1r ~-:-r ·· ·· .:.~ ~:1-____ -____ -___ :_j .... ; ___ _ 
iMCPA UG/KG ' DI 0% I Oi Dr 
·McPP - UG/KG [ ·a -·--0•1, 1 - - -- ___ T __ __ -·1 - 01 oi 
Aluminum -- -- - MG/KG[" 2foio " - 100%1 ____ T"_ -- -- I - --01·---58_,!,---- -

~~~~:~ty -f~!{~f. ~ff - ---l~~1-==- ---!I~~~ ~~t - ii. ~=-~~!- - ··:;1 · 
sa-eiurri" --1~ --4ss ···---,00°1oj-------·--r·------- ··· oi 58 ! 

8 
8 
""t 

I 
I 
r 
f 
f 

1 
' ! ., 
I 
➔ 

I 
3! 
l i 
B[ 
l ! 

Be(yilium -- MG/KG ! 1.1 ---·-··100°1, ! ·--· ----r---- --· - 0 ! 58 i 

_Cadmium .. E~E~T ~-1.L -=~?¾J --- ~6. [~vJ.~.E=.~. ~:=::~:n - 2~7"",-----
Calcium MG/KG! 140000 100%1 ! 01 58 ! 

,Chromium MG/KG f 4800 100%1 - --- 2 6[1'frSL-EL - -- 28 j 58 ! 
·cobalt - MG/KG : 28.4 100%! : - - - - - - 0! 58 ! 
"co_ep<;r ..... "i,,c;ii<c;f 2s40 ···106°1;r· - - isTNvsi:EL ss ,..i ---5"'8"'·----=--= -!'------=~---· , .... , 
Cyanide MG/KG ! o D¾ ! , o: ol 0.78 u 0.81 luJ 1 
iron- MG/KG ! 87900 100%! 20000!NYS--LEL_________ 45 ! 58 r UOO 166D0!J 

Bl 
Bl 
B! 
il 
a1 

''S:-'rru::J _.,, 

Lead ·- -- MG/KG ! 374 95% ! 31 !NYS LEL 35 ! 55 ! 18.6 , ·37,4 
iMagnesium -- 1.1.~cf[ ?~Q 100%! [ :=::=:::::- ·:=~~:=-~ _ 58 ! 4830 7710 
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Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 

Sediment Sample Results 

·-+ !SEAD-4 
SD4-18 

[SEAD-4 
SD4-19 

fsEA□:4 
\SD4-2 

! iSEAD-4 
D4-20 

.... 1 SEDIMENT I \ S_§OIMENT 
41010 41011 , SD4-2 ! 

o 01 ·01 i 
j, ..... t J I 

SEDIMENT SEDIMENT 
41012 ' 

o!·· 
! 1 0.2 0.2 ! a.st- · .... J: o.::? 

12/6/1998 ; --r- I 1216/1998 12/6/1998 i 111211993 ! 
.. 1-~ · ~T ·· : r· ...... NUMBER 1NUMBE~ r~IJMBER :-PHASE 1 STEP 1 :~ PHASE 1 STEP 1 I :!; : + 1~fPHASE 1 STEP 1i 

- ----- - ·- · ·- -Tf,iy·s-·-·---TsPEcii=1c ·- -·- ABovE ioF 10F 1 ·; : ; 

IANALYTE 
/Manganese 
!Mercury 
1Nickel 

UNIT MAX FREQUENCYiC-RITERIA (1) iCRITERi'A-(2i___ _ CRITERIA !DETECTS iANALYSES Value Q Value · -· -· :a 
371 IJ 
0.11 IUJ 

iii3ii<c;· ....... if4ao 100%, 4so1Nvs i:i:L'........ w 58 , 58 "M ,.,,, •. :!t• • J 

MG/KG i 2.4 59% j 0. 15 iNYS LEL 16 i 34 ! 58 0.08 J 
MG/KG ! 453 I 100%] 16 (NYS LEL ~ 58 ;--- - - 58: ___ ::::¥DiflB@jfji/ri•~7TI"~~-. - i------~------- _ 

I Potassium rGt fr?~ -77"T51T 
I - •·- ·---·--
:Selenium 
I Silver 
[Sodium 
'Thallium 

[Y~n.adium 

l~~c 

Notes. 

MG/KG ! 3460 100%! ! ____ 0 i 58 ! 58 1990 
MG/KG , 6.1 - :.ff•i.r- i · - . at 24 ! 58 0.66 J - - --+----+ .. , ................. _ .. .,_, ______ ,,. ____ -< .............................................................................. 1 .. ----=!------=:c+--------,,-.,+,-t- -
MG/KG 1 1.7 45% [ 1 fNYS LEL 4 ! 26 ! 58 0.6 J 
MG/KG ! 1370 64% 1 i 0 ! 37 [ 58 72.6 U 

MG/KG ! 0 . Q'.'!o.J . ,.,,,,,,,, °-L 9, 1 58 10 U ! 
MG/KG • 1140 100%1 0! 58 i 58 19.8 
MG/KG ! 1150 ·,·00%! .. L _ -iiT ssr 58 87.3 ! 

(1) Criteria calculated using a TOC of 3.91%. This is a site wide TOG value. 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC,CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA . 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

P \ P11>•· "ls\Sc111:i.:a\S4ri\1ablt:s\ncw _sed(3 .9 1 ).xis Paw· '0 of 85 

1300 J 
1.2 J 

0.41 IJ 
283 !J 
u [uJ 

55.3 !J 
111 D 

10/25/2000 



Seneca ; . J cpot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

-·L- -1' -- ---·-· ·-· -~· ~·-=-- -- ~-1·=-~= -· SEAD-4 SEAD·4 ·-· -·· -; -[SEAD•4 
1-·- _ _ -·-----··-· ---··-- -··-·- ---·--·-_j SD4-21 .SD4-22 \SD4·23 
1 i SEDIMENT \SEDIMENT i !SEDIMENT 
I --- - - •• - •• ·- . •. i--·- ·r 41013 41014: . j••-·-· -

1- ~ ·. ·-· - --===- . -. :r .. __ [:·.-. · -~T a.~1 _J ,_ 
4101S i 

al 
o.2r 

12/8/ 199S: J I .. -~. ... . . ··-.-·----.: -· .. .. j .. . .. L ····· j SA 12/6/1998 SA 12/9/1 998: SA -···· 
\ l ! _ NUMBER !NUMBER iNUMBER RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 i RI PHASE 1 STEP 1 

. .. -··-·-.~---1 ··- iNYS :si>EciFic"" ABOVE !OF !OF !" 
,ANALYTE . -.- .. ~~! -jM_~l-:. ~~E..9_UENCY 1CRITERIA(1),CRITERIA(2f:"- CR•I.TER •• IA i.D.ETECTS \ANALYSES Value Q \ •. -
1.1.1.Tnchloroethane UG/KG I a 0% ' : 0, 0 i 581 131 
1 . .!_. 2.2.fetrachloroethane ·--·uc;i"i<cfi_" --·~ =:: o%j. -- ii".fai·5;NYDEC-HHB ___ ::::::1-= . .-::_~!~ _____ oi 58 1 13 

,1.1.?_:]:!:~loroetha~_ UG/KG I --□ -. _ 0% 1 i --·-·- ···---□ ! 01 58 13: 

~ ~ : ~:~:~~:~;~~:~~: - -·-=· :u&R[L 6 ~~+-· ····· o-:;.s21:tNYDEC.HHB ··--:~~ ---~I _._ ~; ~:: :; 
\1 ,2·Dic~roethane UG/KG I a 0%\ 27.3735 jNYDEC HHS _ ·- _ ·-- _Qi _ _ QJ ___ se L _ 13 
I1,2·Dichloroethene(total) UG/KG \ a __ -·· 0%1 \ ____ ···- __ ---··--··-□ ! __ . 0i 58 j 13 
1,2·Dichloropropane UG/KG ! a 0%\ i 0! 0! 58 1 13 1 

;Acetone -- -- -- .. ·uGtKG] ·2 10 ·-- ....• 26%\~--- ;•· -· . ···- ·- . oi -·-·-· 15 \ 58 1 1C 

Benzene .. - UG/KGT 'al· .... ·-·o%1 23.4.63)NYDECHHB . 1 -·-- oi- - a, 581 13 1· 
Bromodich loromethani:. --·- uGIKG] -0 -··--·0%! --·-----+----·· _J ._.=--or-··--- al ss . 13: 

it~~~:ulfide ·· - ~~;~~+ -·&· ~~ : •-·-f··-·---··-··- ··-•·5f-·-·····~ ::, :; 
'·---· -·· ·-·-· -· .... ·•--···---· ··-······ ... ···-·-·····-··· ···········-· ................ · .. -·· ............. ... .. ................... , .................. -i .. ······---;.---------< 

I 
Carbon tetrachlori~ UG/KG I 0 0%\ 23.463 \NYDEC HHS --➔ 0i 01 58 \ 13 
Ch lorobenzene ·-·-· UG/KG ! . ..Jl. -· 0%\ 136.8675 \BENTHIC·C 0 \ 58 \ 13[ 

, Ch!<:>:o~i1?_r:omorr_i.E:_thane _ .. . ~~.~c;_! 0 0%' □ ! 58 1 13 I 
Chloroethane ,UG/KG I O --------...--- Oi 58 13 

·c111orotorm .. • . -1uGii<Gj- . 141- _ ··2r ·· 58 \ 13 
C,~T,3•Dicti§"opro.e_ene -= UG/K1F --p =- ·~ --- __ __i _. .. -· - _ .. _-9.j_. 01 58 i 131 

·~;:n:~~ .. ~ ~:a :_ .. it~.11 ''.··'!!'.:=c .... "~
0

.••.~~ · -.11-1~ rn :: 
Methyl chloride UG/KG i 5 2% I a, 1 ! se l 13 

; ~::~~: ~;;~~y~t~:t:ne 'Q~B~.l .. ~ - ~~·i ·~==- ::: i---~.. ~~.~ ~= · · ~ / _ .. .~~; :: I ~; I 
.~et~(':n~chi9~d: _j uGt~~l- 2 1 . _ __?.!~L ___ . --··~·· ·-····-· _ ----·~i··-·-··--~I 58 \ 13. 
Styrene ~ G/KG ! . 3 3%1 .l. . 01 2i 58 : 13 

~~:~~~oroethene ·it~;[~ . - 4~ ·- -··I{r·-;~;i°T~::r ~~~r31~.~~~~NiC- --. ci ,~-·=: {1 ~:: 1~ 

Totai"Xylenes UG/KG 7 3,;; r ···-359f:66 tsr:·NTHIC·CHRONic- ··01· ··-21··- ·····ss l 131 

'alue 
IQ 
UJ 
UJ 

I 
---o:i 

IT 
CD 
UJ i 
w 
~ 
UJ 

---o:i 

ffi 
UJ 
UJ 

IU 
IU 
IU 
IU 
!LI 
IU 
CD 

w 
CD 

Trans'.-1.3.Dichioroproperie · - UG/KG ·-· ·a 0%l ! -· 0! 01 58 1 13 CD 
Trichloroethene 1UG/KG 0 0% I 78.21 !NYDEC HHS 0I 0 i 58 \ 13: 
Vinyl chloride UG/KG I a 0°/~ .. 273DSi NYOEC°HHB··· ··-· ··--· ·oi- -·- □r 581 13 

~ : ~:~;~~~~~~:~::~:ne ·- ~~;~~ ; ci .. ~~i · ~~~;:r~~~~~~~~~:~ONIC ... ·~r· .. ·- -·~r ··~:I ::1 
1.3·Di~~l~o~':~': .. . l,!..c;!~~·I···· .-. .... ~.·-· - 0%1 469.26 BENTHIC•Ct.:!~()~I.S:. _ ... 9J 0! sar-- .. ~ 89 
1,4·Dichlorobenzene UG/KG 73 2% 1 469.26 BENTHIC·CHRONIC Oi 1 i 58 1 89 
/f:~tbis(1·Chloropropane) UG/KG I a ~:_:-:-:-~·o;;.;r- - ·-··· -01 ·-·· 0: 9 

12,4,S•Trichlorophenol J UG/KG L _ __2l_ ___ 0%: I I DI 0 I SS L ____ 221 

UJ 

~ ' 
Iu 

: 
IU i~:::~;:;~;~~·~{i01 

··- ·G~~~ ! =~L. ~:J{:I -· ····· .. _L_ ·-·- .... · -:=~=:J ........................... .. JI ~:1 ::1 I I I 
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Seneca Arm)' Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

I -+-- -- 1 ·- !SEAD-4 [ I SEAD-4 _ _ ! _ j SEAD-4 

..... -~~'. ... ·: ~1 ~---· 
ISD4-21 I !SD4-22 !SD4-23 

!SEDIMENT I !SEDIMENT i ....... 1.~.§g.1.~ .§~.!.. ... ·- . . 
41013 41014 ! · 41015 , 

o . o: - ···· - or 
! 0.2 0.2! 0.2 i 

' 

j 

I ···· '1 i 12/6/1998 i 12/9/1998 [ 12/8/1 998 ! 
, ISA 1SA ! !SA ! 

r ----+ -· - -- -- ·-- . . -- - !Nvs-·· -~-~ ~PEc°iFIC 
l NuMsER INuMsER INuMBER R1 PHASE 1 sTEP 1 1R1 PHASE 1 sTEP 1 i lRii>H11sE-1·srEP iT 
!ABOVE !OF !OF I : . _f~J 

!ANAL YTE -·- UNIT MAX fREOUENCY lCRITERIA (1) iCRITERIA (2) 
!i:4-Dimethylpiie-nol UG/KG 0 0% l- 19.5525 IBENTHIC-CHRONIC 
[I4'.-□ initrophenol · · 

ICRITERl.1.', jDETECTS !ANALYSES Value Q !Value -·· IQ :value ... ...l9 .. 
1
! 

Qi QI 58 89 UJ J 200 ,UJ 1 150 iUJ 
UG/KG , 0 0%) 

l2,4-Dinitrotoluene UG/KG l 0% : 
·· --·-·--··--•-·····- . o , o ; 58 220 UJ I 480.i UJ i 370 !UJ I 

l i 01 58 89 u 1 _200 LU _L_ 150 iUJ I 5 0 
12.,.6-Dinitrotoluene 
i.~-Chloronaphthalene 
t 2-Chlorophenol 

UG/KGj 
UG/KG ' 
UG/KG i -

0 
0 
0 

~ i - ~ 
~ ! ~--
0%! I 

81 891U I 200 1U ! 150 !UJ 
8 89 u I 20o ju I 15oj uJ 
i1 89 u I 2001u 1so1uJ 

5 
5 
58 

i 2-Methylnaphthalene 
12-Methylphenol 
! 2-Nitroaniline 
i 2-Nitrop_henol 

UG/KG i 
UG/KG 1 

UGIKG_L 
UG/KG [ 

31 
0 
0 
0 

9% ! 1329.57 i BENTHIC-CHRONIC Oi 
0% 1 ••n•M••M .. ..L . 
O'M l 
0% 1 19.ss25 l sENtRTc:ct-ikoN1c 

Qi ... fil 
0! 

5l 
0! 
0 
o: 

58 
58 
58 
58 
s !3,3'-Di<:ti_lor_()be_rizidiri<a ___ J UC,/K__§ L _ __QL__ 0% i I L ___ 0j__ _ Qj_ 5 

8.8JJ I 31 !J ' 150 !UJ 
89 u 200 Ju ! 15o !uJ 

220 U 480 .U 370 .UJ 
89 U 200 :u 150[Cij 

s 
s 
s 
s 

'3-Nitroaniline UG/KG i O 0% ! ·-·····+ ·····-·•····-·--······· [ 0 i O ! 5 
1
::~,~~~r;~~~=le;t~~r ~~;~~ : ~ ~~ i -- - · I ·-~[ 7 ; I I I 

s 
a 
a 
8 
l i 
l l 
sf 

l] 

6~ie 

i;ill,'ii,'f 
8 

i4-Chloro-3-methylphenol UG/KG i 0 0%i ----+----0,...! ___ o_,i ____ s--+-, ______ ____, ________ _,__,. ___ _ 

i~:.~hloroaniline UG/KG ! 0 ........ q'.'(~j ____ j ................................................. ~! 0! 5 ------ -
! 4-Chlorophenyl phenyl ether UG/KG ! 0 0°/, ' ! 0 ! 0 i 5, 
i4-Methylphenol UG/KG ! 140 - -·--··- 10%! 195525 tBENTHic :cHR6N1c· ---··- ·2i--- --s i--- 5 

!4-Nitrcianiline UG/KG ! 0 0% ! ---+--------- --·-··-··-·-ol 0 ! 5 

1~11~;;,;1~~6:e. .... .... -=: ~_:: '. Q~!~~ !: -iii~ 1~};j -··--·-s4141isE-NrH1c-cHRoN1c .... JI: 111 ~: 
! Acenaphthylene UG/KG ! 130 17% i 0 i 10 ; 5 
Anthracene UG/KG ! 1700 47% f 4184.235 !BENTHi°<5-C HRONIC o i 27 ! 5S 
Benzo(a)anthracene UG/KG i 5900 84% i 50.8365 ! NYDEC HHB 26! 49 ! 58 i 
senzp{a)pyrerie ·--- · - uc;Ti<G i s100 ·· - -84%! -- --sa:a3ss i NYDEc HHs · ···· 2s i 49 i 5, 

Benzo(b)iiuoi-aiiiiiene UG/KG f 4800 88% i 50 8365 I NYDEC HHB :~~r 51 i 58 I %21i!l\dilMHl lllilliii:\!Jiir·--; ---- - ·---
[!Jenzo(ghi)perylene UG/KG ! 3200 78% I , _ ··-· . -··---- -· _ 0 j 45 i s, 

8 
l i 
l i 

31 
8 

8 
~i 

8-r- '" ~, 
8 
11 

i;ij1 
__ :.;. 

8 

f Be,nzc;,(k)fluoranthene ········-···• ... 1J.<:,.tt5.S'..i 5-7~g ................ ~~'(•! ~g8.~6.5 INYDEC HHB... .... Jg; . . ........ ~5-.l 51 
Bis(2-Chloroethoxy)methane UG/KG i 0 0% i ; 0; 0 ; SP 

::::~~: ~~·:~;~~t=~;~e;~~:ther ,8~'.~~r ~ ~~ : --· : .... -····-- .. -r ·-·- ~l- -~1 ~a 

1:~1y~~~~{}ieE1~~f~t:~:= ~-1:Q~;~~l .. ~~o~~ . ~~~ : 7~~1-.4~75 '.~~fffH_ic-CHRO~Cr - -·- ~~ :--· 2~ j ___ ;I 

l~~~t :.:'ijl~ ~,·. · ~, .... ~:;;,,[,mEc ee; · . _.• 1. ~1r·· ~ -~i- J' 
.Dibenzofuran UG/KG : 230 ---c7'"___ . j o , 10 i 5 
Diethyl hthalate-- -· UG/KG ! 17 ·-·--•· -- 3% 1 ----1-·· - -·-· .. - . ---- ··- 1- -··· ·- Qi 2! 51 

6imeth0p6j~~i~iie . jg~~!~~t: · a·•·-• ___ g01.0J -·--- - l ___ _ . .. l _ . . al oi 5 
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' 
Seneca ., Jepot Activity 

SEAD-4 Remedial Investigation 
Sediment Sa mple Results 

- l 1 1-·--i - --- -- - - · --- -- --- I ISEAD-< ,,.,,, 1sTui4 - - 1 
! .! i ··--····-· I S04·21 S04-22 ! 1S04·23 ··1 

--1 ~i ~ ~- r--===r~:-- -- = _-:.~ ;"""'" "": """'"' "":: :"""'""- ,~:r , 
I · 1 - ' · - . - ···· •·· : 0.2 a 21 --·--ci2; 
r -- ·1 --r·- -- ·- -·1 7·-·· , 121611998 121911 998 ! I 121811·998] 

1 
-·-j -·-·· -_! = ._._:c~ -· .... _ -· .. _.r __ -,· ··--··rsA SA ,-·- jsA- ·-· .. :-·:~-=:1 , 

1 I . : i NUMBER !NUMBER \NUMBER 1RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 i \RI PHASE 1 STEP 1 i I 
I· I !NYS !SPECIFIC ABOVE iOF iOF I I I 

ANAL YTE ··1' ® I CJ1~.!'X - FREQUENCY r CRITERl~~cD..1 C:~£!:~~!..A.:(?) ~--=~ .CRITERIA ! D§!§.CTS !ANALYSES Value Q 'Value . J 9.. jY~I~.:.. .. ·- :.9 
Fluoran~ene _ .. ~~KG , 16000 ·-·--~~~l 39887. 11f!§NTHIC·CHRONIC - · _9.J _ ....... 54 ! 58 1 150 560 1 I .?~ i~ 
Fluorene UG/KG i 660 22%1 312.84 jBENTHIC·CHRONIC 1 i 13 \ 58 1 9.2 J 13 1J 150iUJ 

'j:fexachlorobenzene -- UG/KG I 840 3%! 5.86575 !NYDEC HHS 21 2 \ 58 1 89 U 2DO IU 150 \UJ 

:~:::::r~~~:r:~:~~adiene -g~;~~+· ·-% ·--- --·6~1.l · ·····- -·· f ·-~=1r=~ -~i·-· ~:: :: ~ ~~~io·1--· - ·· +~i1lJJ1 
;Hexachloroethane --. iJGii<GT -• 0 - .. .. ooi;t ·· ---·--- ·-! · ·- r- .... 0 ! 01··- 58 I 89 u 200 I u : --- 150\U J ! 

11ndeno(1 ,2,3•cd)pyrene _ _ UG/KG i 3100 ___ 74%1 50.8365 INYDEC HHS l 21 i 43 ! 58 \ 26 J :¼IL"',; 150! ! 14 iJ 

'. lsop~~ _ UG/KG ! . _Q_ _ 0%\ __ .. . .... .• 1 ........ .. 91 al 58 1 89 u 200 Ju -· 1~9 !~~ 
.N:..1-:litrosodiphenylamine UG/KG i 760 ·- 2%1 ·--··- 1 ·--•···-~j_ -····· 1! 58 , 89 U 200 U i ..... ~~ !~ 
,N·Nitrosodipropylamine UG/KG ! 410 2% ! ; Di 1 ! 58 . 89 U 200 \U I 1501UJ 1 
:Naphthalene UG/KG i 13 12%! 11 fa:1in s·ENTHIC·CHRONIC - -·-·-o1 71 58 1 5.4 J I 13 !J i 15D IUJ 

1 

) iitrobenzene UG/KG I O 0%1 ! ~ - D! 0 / 58 . 89 U 200 \U I 15D !UJ r --- --- ·- ·-·-- ····---, ·-- ... •··-··- ......... -------·- ----.. ·••··••- ,----·• .. ••·--------•···· ·-·--·· --- ,--
, Pentachlorophenol UG/KG i O 0% i 1564.2 I BENTHIC·CHRONIC O 1 0 I 58 220 U 480 I U i 370 i UJ 
Pheiianihiene _-_ _ _ uG,KG 1 1900 88%i 4692.6 l sENrHic.ct-iR<:i"Nic .. ·- ·-·-·~.L... 51 1 58 , • 120 1 1601J ____ =:·y a1T_ 

'Phenol UG/KG i 210 7% \ 19.5525 18ENTHIC·CHRONIC 4i 4\ 58 ! 89 U 200 jU 1501UJ 
·Pyrene UG/KG i 12000 ·-s3"o;;r 37579.9D5 1BENTHIC·CHRONIC- ---0 1-·-- -- 54 1 58 140 760 J ·- --18!.J 
l1,3~5~ri nitrobenzene - UG/KGT -·-a··- ····· 0;1~1 - · ·- ·--·-·· 1 ···-- ·- or· -·or- 58 ! 120 u 1201u ·-·- 12o i uJ 
0

1,3•6initrobenzene UG/KG j =~-0 ~=· ·~-o•7oT ·- --- . .L: -= :.· ·:.~ ... ·-···---·-~L~ -□;-· 58 120 U 120 !U ·-i20 i w l 
_2.4 .6•Trinitrotoluene - · _ __ UG/KG i ~ - - -·- 0°/,L---··-- L . __ ..• -- ~ l DI 58 120 U 12D IU . 120 jUJ 
2.4-Dinitrotoluene UG/KG i O 0%\ i 01 01 58 1 120 U 12D !U i 120 \UJ I 
2,6-Dinitrotoluene-· iJGJKGI . 6 -□;i; j - - I a! o1 58 ! 120 u - · - i26l0 r· 12oiiJ:i l 
2·Nitrotoluene - UG/KG r- 45□ - ;io,i;) ·- T 6 ··- -,1 49 [ 120 u 1201u -··· ·- 120i u -l 

---- -· - - +-c=-c=-i--•·-i-- -· -·-• --------, -~------- --- · ... ---- --· . ----~-
,2.amino•4,6•Dinitrotoluene UG/KG I 200 __ ·- 2'1 -·--- ·-· ·-l __ --·· -···- -·-··· __ o ___ 11 58 [ 120 U 120 :u 12D jUJ 
,3•Nitrotoluene 1:J.G/~.G j ...•.. _ Q 0%,

1
. ·- ... L-. .. .. ·l . __ . .9 g; 49 , 120 U I 120 /U _ 12_~!1,!. 

4·Nitrotoluene UG/KG I o 0% i O O I 49 120 U 120 ! U 120 ! U 
.~·~~~o-2,6: Dinitr!?!9luene - UGIKGf ·,40 ··- -_. -· 2 °1o1 .. :~.:-_1_- --·~:- · ·-·0 1 - 1) 58 120 U ! 120 :u __ _!-filjuJ 
HMX UG/KG I O 0%1 I Di Di 58 120 U 12D !U 120[UJ 

~~~~enzene -J~i~~ ~ -·--. -·iT-_~~-~=~f ~. . -~:.::·~~~ -· ·-~~:~r.-~~r ~:! i~~ ~ ! ~~~ !~ --··- ·-··::=~½~~ 
4.4'·0D0 jUG/KG I 90 22%! 0.39105 1NYDEC HHS 13[ 13 / 58 1 4.4 U i 4.9 [U I 4.i !J , 
_4.4.-·DDE _1:)~'.'S.~ L ~15 ~~~--·-~·3·'/o L ~:3~.!~?.Jt--J"'.~§~ .f:!Hf·- · 191~'.- .. !.~' 58 \.r;- · • .. , &..!J ·_;.;;-,. . 6.6J I 6\J 
4.4'·DDT UG/KG ! 45 28% 1 0.39105[NYDEC HHS 161 16 ! 58 ·l,,1.L'.<:,n: '";Ji~ J ~ ci;,;,,.,. ;:· 7.7 J 7.7IUJ 

1Aldrin luGIKGr · i:a -·- - s•il- 39105 iNYOECHHB ·- •·•• · - ··- ·or····· ·- 31 58 2.3 U 2.5 U ! ·4 : UJ 
Alpha-BHC UG/KG i O O¾ i ·-·-- ··- DI DI 58 , 2.3 U j 2.5 U ! 4IUJ 

rAlpha•Chlordane - - UG/KG I 44 14%1 0.039105 jNYDECHHB 8! 8 1 58 1 2.3 U 2.5iU ! 4 [UJ 
,Arac1or:101s" - uc;/i<c; t·· -5 ··· oo/, I 0031284 INYi5Ec·HHB ... .... .. Di 6; 58 \ 44 u 491U I iilui 
1Aroclor::,221 UG/KG I O 0°/oi 0.031284 INYDEC HHS ·····- ...... o O[ 58 90 U I 1DOIU I 160!UJ 

fAroclor-1232 UG/KG ! 0 O¾ f 0.031284 !NYDEC HHS O Di 58 l 44 U i 49 IU I 77 !UJ 
IA.:~ocl.C>r• 1242 - -- ·- !J..~!~.Qj O 0%1 0.031284 iNYDEC HHS O Di 58 44 U 49 U I .. 771UJ 
'A! C>G_IO!: ~?,~~ UG/KG j O 0%1 0.031284 jNYDEC HHS O Oj 58j - ~ lJ j ----~ J 77 [UJ 
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Seneca Army Depot Activity 
S[ .. \D-4 Remedial Investigation 

Sediment Sample Results 

fSEAD-4 I ISEAD:4 . [ [SEAD·4 J 
=l 

--L--- ·-·-·-···+··----···-··- ·-·-- -·---·-1-· --:···· i· 
1 .... 

! SD4-21 SD4-22 ; f SD4·23 ; I 
[SEDIMENT iSEDIMENT i iSEDIMENT ... ! .. ! 

r· -

i 
I -·-- •-··· l• 
! 
I 

J ... 

---!--•----~···· 
.. ~ ........... . 

· 41013 

1 

410i4 !. , 41 ~: s.T ··· · 

. ol : oj . -··-· -~l ·j 
; 0.2 ; 0.2; : 0.21 ! 

···r···· 121511998! I 121911995 ; 1- · ··--···- 12,iiiiiis8T ' 
· ... ..... . 
i 

: . i ·· NUMBER !NuMEiER ·! NUMBER [ ~~ Plj_A~ s~ ~Afli~E--1.§!E:P 1_ : 
iNvs ;s"i=,Ecii=ic- · · ABovE :oF 1OF 

!SA ··································· '. 
[RI PHASE 1 STEP 1 ! 

tANAL YTE UNIT . iMAX FREQUENCY iCRITERIA (1) !CRITERIA (2) CRITERIA!DETECTS ANALYSES Value Q Value 1 a7va1,,e - . [Q 
[Arocior•12s4 UGii<c;T ·sso 4soi, ! 0031284TNYDECHi-is 26 ! 26 s8 44 u :ok~f. r 1~[ ~ ,.,...,...:-···,,, iii1T 
jAroclor-1260 UG/KG ! 250 16% ! 0.031284 !NYDEC HHB 9 l 9 58 44 U '-1501 ftif~:l\Gtr.,~: ,l ; , , ~ SOJJ . 
[Beta•BHC UG/KG I 3.3 7% [ 0l 4 58 2.3 u 2.s1u I 4!UJ 

1~~!~<1:!3!::i.C:. .. ···- ............... l:!9!.K.9. ~ .... _ _c:> .... 0% ! ---h----····· -· .... ·······•··•·•······ ---+---····-_c:> 58 2.3 u __,...,..,....,._ __ i-c---;••·····-··-··········· ................ 4.j~~ 
j~i<:1.9.f.i<.1. UG/KG I 18 ............................ ?'/.~ ! 3.91051NYDEC HHB 4 58 4.4 U 7:! j_~~ 
!Endosulfan I UG/KG I 1.9 2°/, ! 1.173151ElENTHIG_:CH_ROlJ.IC 11 58 L 2.3 U 4!UJ 
,Endosulfan II JUG/KG I 6.81 3%1 -- 1.17315 iBENTHIC•CHRONIC I 2! 2! .. - SB!-· - - --4.4}UT""""-~~--4-:-9!LJ 7.7iUJ 

[E:ndosulfan sulfate UG/KG L 12 ........................... ~3/;.j ............................... J ... ~. ... ... ....... ....... . .......... OJ 5. [ 58 4.4 U , - ·· - - 3.61J . 7 71LJJ J 

!Endrin UG/KG ! 0 0%! 31 .284 [NYDEC W/H 0i 0 ! 58 4.4 U l 4.9 iU 7.7[UJ i 
iEn,irin aldehyde UG/KG ! 15 12% ! ·······1 ····- ... 0: 7 ! 58 . 4.4 u 8.5 ! ······· ·1.1!Cf:i""i 
:Endrin ketone UG/KG ! 62 7% 1 ··········· ···-- ··· ·····oj 4 i 58 4.4 U 4.91U ········· T i1i:iTI 

1g:~~::~~1~;~;::ne ~~;~~ i 45 ·· ·········· · ·1·~~;!-· · ·oo:i91os·INvDEc HHEi ~:!~/ .Jt. ::, ~:~ ~ ~!:~ : :: .. Jjgtj 
;Heptachlor UG/KG ! 2.4 2% ! 0.031284 !NYDEC HHB 1, 1, 58 2.3 U 2.S!U I . 4 !UJ I 
iHeptachlorepoxide UG/KG i 10 10% j 0.031284 !NYDECHHB _ 6 [ 6 ! 58 . 2.3U ·i:;~:::_,)';'"'~·~,-.,-:- 1.~IJ ! ·- - --···-~J~ ~ 
!r:~:;~~~~or ~~;~~ : 6

~ ........... .. it l ::.: JL__ 3; !!' 2;~ ~ 2~~ : ~ : ... 4ci~!Qj I 
(2,4,5-T UG/KG j 21 11°/, : . - ----+ O j 1 I 9 I ! i 1 

l;;~~~ ~~!l--l -jtL --- :~:~ ~f-:JI-~~, !I I I _ ::~-:~=~ ~~ 
iMCPA UG/KG i O 0%' i I 0i O! 91 I 1 ' , 
;M·c·PP --· -- ---··· ··- UG/KG ! 0 . . ··- ·· -0°i~;- ·-·-- --1 . ... 0i 0 j 9: I I - ·-·· ··1 
[Aiuminum·. -··--·- .. .. . .. IMG/KG 22100 100°/, ! , ·- - ..... .. ·· ~ 58 : 58 j 10900 ' , 13300 ! . .•... • ·1sa·oo"T" · : 
:Antim.~~~···· IM.Gii<G : 827 :~~•1;t J l~?.? LEL · : ~: 20 .31 ; 58 , 0.77 1U I ci:sil~] -:~·-·- ~·- ~ J ! 
1Ar~n~c. _ ·- __ _ . MG/KG: 37 7 . 98% [ 6 ;NYS LEL ... ·· ··-·~~ 57 , 58 i 4.3 1 4 i i 2.1 jJ J 

: ~~~i~m ·-·· -~~~;~~:._ 418~t- ·--f~~~:+-···· . -·---r··- .. - -- . ii ·- -· ::: ::: ~5s; J ! ~

5s~!~ ! ~
1~1~:~1 

~:~:~m - 1~~~gj-,~Ja~M. i~~t:r §§j~Y~ ~~~ . . . 2
~ . . -· ~~r ::: 27~~~ u . . .. sls~ci lu I ~ . 498~~ ,~ I 

fi~;;~~~)~i-:il-- '.~!~~~!;~;;~l ~t ·····~ ~rn C - •• ~t 
1 

,- i- -- -- -
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ANALYTE 
Manganese 

iMercury 
;Nickel . 
re -- .• - - ----· 
1Potassium 

hseie_l:!_ll~ 
1Silver ___ _ 
' Sodium 
!Thallium
'vanadium 
Zinc 

Notes 

·=f--=1- -~-1-
1 ' I I •· -_: ·••· l 

Seneca Oepot Activity 
SEAD-4 Re111edial Investigation 

Sediment Sample Results 

- --· ,-----···- - •... -, - ·········· i ·r·· ····-··--·-rsEAD-4 I :ifEiio:4······ ·- ···--r·· rsEAD-4 
l ---- - -- · · · ·-·-· ·: ---- i 1so4.21 I lso4-22 iso4-23 r-----···--· - -------- -~~J=. =-~=J~=~~:J· .. !SEDIMENT 

41013
1 :sE01MEN~ =4.~i_~ j~~□-~~NI 

4
_
1
E.\~i 

I 01 Di Di 
... ·---· ---·· --·- ·-·· •----•-·-··•· : ·-- ·--::-t-

. 0.21 ! 0.2i 0.21 
--·. - -+-

i i I NUMBER iNUMBER iNUMBER !RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 ! iRI PHASE 1 STEP 1 I 
...... __ ;_ __ 

1

~---- .... '. =:~= ·:-j _:_ ···.:. . .. _ .. --- -~- :1= :sA 
121611998 1 

;sA ~?.~!!~~~f - r s;.. 
1=~1

-:::.~:J 

~ ~~~ s1so ~~-§==j~~F ;f.r.§~l~JJ~i ~~gcii~~J?.L ···= ~~~~~~~ : g~TE~~~ i ~~ALYSE5~ Value 408 ~ Value 415i~ jValue mlf 
MG/KG I 2.4 59°/, i 0.15 INYS LEL 16 i 34 ! 58 0.08 J 0.07 1UJ I :, ,..,;c- 0.43 IJ 
MG/KG ! 453 ... 100%i 16 jNYS LEL --- ---· ··- -- 58 58 i 58 .,. , •-:;:r;--~"".:l ,_ -- • 5o.3 j I. . 4~.4IJ 

MG_!~L ~~Q 100%1 - .. j · . • •. . • o ___ 58_1. 58 1750 25701 - .... -~~QJ.L .. 
~ - --~! _ __ 41 °1, L_ _____ .t _ ___ ___ __ _ o 24 1 5s o.68 J 131J ! ______ -~~l ':!.::1. 
MG/KG j 1.7 45%1 1 iNYS LEL 4 261 58 0.49 J 0.34 iJ i 0.78 JJ 
MG/KG ! 1370 --- 64% ! - I ---- ·· Oi 37 1 58 65.3 U 108 !J 215 iJ 

--~~~~t-11 ~ 10~~+------ - ; . - ··-%\ ---5~ f ;:! 03;lu I sa."~~-+-· - ~H~YJ , 

MG/KGL i1so - --- 100·,;~t-- -- iiii]NYS.LEL . . ...... -- .. ··· 4,r•··· ....... sa;-·· 58 1 75.6 1 I -··--· -··· -,·•149r -1----:-~; . - J?JP~.l 

(1) Cntena calculated using a TOC of3 91%. This 1s a site wide TOC value . 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL , NYS LOWEST EFFECT LEVEL 
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Seneca .-\rmy Depot .-\cti\'it)' 
SE.-\D-4 Remedial Investigation 

Sediment sa'mplc Results 

-7-:::1~-=J :=:t~=- -- := - =~:~~ J- :!~ENT ":!: l~:~NT-'~'!I ~;~,~ ~;;J :, 
., - . •-r I , • • •• • ! i 12/8/1998 12/8/1998 -·-- - .. ··-1Vilii"998 
1 1 l ! isA : sA ·· SA 

. NUMBER iNUMBER. lNLJMBEff ····1R1 PHASE 1 STEP 1 RI PHASE.iSTEPT .Ri·P·HA.SE 1 STEP 1 

, __ .. _-·~=-~ ---·-···- i-cc-c-c=--+-~,--1 · - !NYS. ~~==:.-:s ···---+A-=-B=O=V=E=ccc-+i-=O-=F===-1...,0.,.F:-:-,-:--===-tc! ,-,------- -+c--t,-,--,------+::--lc-c-c---- -

l { :~~~;:~joroeiiiane ...... ENg,~ :CRITERIA (1)I C.f31!._§f311':J?) . ....... C.'3 '!.§'3'~ jDETECT~ :ANALYSE5~ 1va1ue ~ ;-. I" ' 
i 1,1,i~2•Tetrachloroethane 0%! 11 .7315 l NY.DEC .. HH.B 1 ······· ······ or ·""·" a! s0 I --1 . · I 
i 1,1 ,2•Trichloroethane 0 0o/o i ....... f Di Di ~ 

r.::::~:~~:~~~::~:~: ~~:~~ 1 ~ ~~: : a 782, iNYbECHH$.: :::J _ .................. _ ~r.- •61 ~ i 
i1,2·Dichloroethane UG/KG I 0 0o/o i _ 27.3735 iNYDECHHB __ _ ____ 0; _ OJ _ ___ 58 ! 

u 1va1ue IO !Value a' . 
261UJ I 24 UJ 15 i.J 
26 UJ 24 UJ 
26 UJ 24 UJ 
26 UJ 
26 UJ 1s u· 
26 UJ 15 U 

[ 1,2·Dichloroethene (tota.1)- - UG/KG I 0 0% i ! 0 i 0 i 58 26 UJ 24 UJ 15 U 
I 1,2-Dichloropropane UG/KG i 0 0°/, : ·- 01 0 i 58 

!1.1.c..E:!?..n_: . • UG/KG i -- ~I~ .. 26°/; I _ j • ····· ..... , . .... .. :or .................. .i~i _ .... _ ..... _ .... _. __ 58-+----- -----+-+-----
i Benzene UG/KG I 0 0%1 23.463 iNYDEC HHB Di Di 58 -- ... 

iBromodichloromethane UG/KG l ..... () 0o/o i ·····-··" ··· -·-· ··-·- ....... ·--·or--·.. 0 ! 58 1 -- 1-· 1 -·1 I 1·--· 
[Bromoform ·-.. ·-· -·--···· UG/KG i ···- .... _O. .... -. 0% i .. .(.. 0 L. O..i... 58 , :- ·_·: - · 
!Carbon disulfide UG/KG 1 18 9%i I Di Si 58 , -- ''' 
!Carbon tetrachloride UG/KG i 0 0%1 2:i:4s:i lNYDEC .. HHB ..... oi .. .. 01 58 
!Chlorobenzene- IUGJKG7 - - 0I 0o/o i 136.8675 !BENTHIC·CHRONIC Di Di 58 , 

26 UJ 24 UJ 15 U 
17 J 12 J . is Li 
261UJ I 241UJ I 15 U 
26 UJ 24 UJ 15 U 
Lb lUJ I 24 UJ 15 UJ ! 
Lb l UJ I 24 UJ ··· 1s D i 
26 UJ · 24 UJ .... . ·i"s 

u ' 
26 UJ 24 UJ 15 UJ ! 

Chlorodibromomethane UG/KG i 0 0%1 Di Di 58 26 UJ 24 UJ 15 U 
g ii·ioroethane UG/KG i , g 0%1 --··· .... gL :9r ···· 58J --1--1 I I 
Chloroform UG/KG i 14 3% , : Di 2i 58 • __ .,, 

26 UJ 24 UJ 15 U 
2b jUJ I 24 UJ I 1su 

,~~t~~~~~l[~f- j:--: ![-:~:,,r:~;~caeb~ --~,i:=-;~ ~ :> 
Styrene _ . UG/KG i 3 3% i l ··--·- . . .... -··or- 2 i 58 ! 

i'retrachlorciethene ····-· UG/KG i 0 0%! 31284 iNY-DEC.HHB .. -· -·- - Di ··-o <-1 ___ 5_8_,i _ _________ +_-_--+-- - -----+ 

iTClJ'u·e~~ ~~· .•..• ···-··· ~~@r 12.1 ....... ···-~~~El · 1~f!5!~~[ EiEN'f8.1(i::r.iR,?IIIIC 9L ..... sj ..... .. sai -- .. . 
[T".~3:1~ .i:.f!:~ _ .. '····--•~91K~ •.• _..:.1.... 3%i 359766 :BENTHIC-CHRONIC ·····-·····~L ... 2.j 58 [ __ __ -· 
!Trans•1 ,3·Dichloropropene !UG/KG i 0 0o/o i _ . i . 0: 0 ' 58 : -- ... 

i~~!~g;;;·~ :~ !f; J-=~~1~~1;:;;~~~~~:f{ ·--J;=l~:~ -- ·-· 
iIT!Eii1t''Ji~ --l :.··:.· ·1t __ :'_,S,''.~:= CHR-ONl -·--· -1 ··--· !1 _J J :: ~: -.. ---

26IUJ I 

..... -1:~H·-· -...........•........ ii u 
261UJ I UJ 
261lJ.J I u 

201UJ I 24 1UJ I 15 U 
26 UJ 24 UJ 15 u-: 
2b,UJ I 24,UJ I 15 U j 

.. -····· --··••· ---·-·-f 
26 UJ 24 UJ 15 l! .. I 
Lt> jUJ I 241Uil . 15 u i 
26 IUJ I 24 UJ 15 UJ i 
76IIJ.I J 24 IUJ ! 15 u . 
201UJ I 24 1UJ ·,-s '(j ., 

26 LJJ ?4 UJ 15 L.iJ 

20 1uJ I 24 UJ 15 U 
24 UJ 

---- ·•-·- .. -·----I--
26 IUJ 15 u 

24 u} 
.... _ .. , u I Lt> jUJ I 15 

18o luJ, 140 ·o-:i· ···•· i2ci l] l 
180IUJ I 140 UJ !"" --- --· --·--- ··---- -·· 

120 U ::~1~\ 140 UJ 120 U 
140 UJ 120 U 

430 IJ.I ~40 UJ 280 U 
lll0IUJ I 140 UJ 120 U 
lll0!UJ I 140IUJ 120 U 
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Seneca Depot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

--1=--~ ~-; ~~ 1- -. ;. . _--~--k J ll~t~,, .,,,,: :'.~.c~-
SFAf'l-4 
:SU4-:lo 
SFf'llMFNT 

SEAD-4 
SD4-26 
SEDIMENT 

41018 1 
1 ' : 1 1 ; oJ 
I· I .. J .• - ., -·•-·· -·-·---· --1 : · : 1 0.2 I 0.2 0.2 

i _I_ ~~i--:=~-- -~: -----·-- NU~-BER t UMBE.~ ~~-U.~ BER --i :~PHASE:::~:S~ I :~PHASE.; : :;:=~ ·· i(PHA~~~~~~:
9

:1 

4101M --- 0 

. - -.--=L - -- : - - .. - NYS _ _:=jSPECIFIC -~:~-- ABOVE I OF i OF ~: .. ' 
_ANAL YTE UNIT 1M~ Ff3.EO~_§~C:Y C:13_1_!E~!~_(1_2_J~~!Ef.31A (2) _ . CR!_!~f3.!~ j D._~_I.~C:TS iANAL YSES !Value JO Value ·-- Q Value . Q ! 
12.4•Dimethylphenol UG/KG 0 0% 19.5525 iBENTHIC·CHRONIC Di 0 ! 58 ! 180 UJ 140 UJ 120 UJ l 
i 2.4-Dinitroptienci1 UG/KG I o 0% I D! o; 58 1 430 UJ 340 UJ --····-·•- -···· --·:iso· uTi 
'2.4·Dinitrotoluene UG/KG I 0 0%1 I -· -···-··-·· DI 0 ! 58 ! 180 UJ 140 UJ 120 U i 
12,6-Dinitrotoluene UG/KG I ·o - 0%1 ,-----· -~- . . oj 01 58 i 180 UJ 140 UJ . . 120 U . : 
'2-ct11ci.~ n~~~~!1e- ·-·. UGii<c; r~. •=~· ··-· -· 0%1 .. r···---···· ·····- ...... :===. Q[:•: .•• =·§r- -·- 58 ! 180 UJ 140 UJ -·· ··- ·-·· -=:,-20 l( ! 
:2-Chlorophenol UG/KG i 0 0%1 · O! OJ 58 1 180 UJ 140 UJ 120 U ! 
'2-Meti,y1riaphlhale"ne --- UG/KG I __ 3 1 _ 9%i 132957l BENTHI C·CHRONIC 0 ! -- _ _ 5! 58 ! 180 UJ 140 UJ 120 U . 
12-Methylphenol UG/KG i 0 0%1 i Di 0 ! 58 i 180 IUJ 140 UJ 120 U 
• --·· - ---· - ----- • ••·••- .,_ .... _ ! . --·- •·- 1 ------··-----··•-·· ---- --
[ 2•Nitroan iline UG/KG i_..... .~ ,- -···· 0%1 I •. .. . ... --· 01 0 j 58 1 430 UJ 340 UJ 280 U 
,2-Nitrophenol UG/KG i 0 0%! 19.5525 !BENTH1C·CHRON1C 0 i 0 ! 58 1 180 UJ 140 UJ 120 U 
13.3'-Dichlorobenzidine-· UG/KG I 0 0%1 ··-·----0! DI 58 ! 180 UJ 140 UJ 120 U I 
V~: N_itr9~ni~n.~ .. ··-- UG/KG I O 0%! _J-=-.-.-.· .~-._--:-r·. . or OJ 58 • 430 UJ 340 UJ ····•·•--···•···-··-·· ····-~~.Q u/ 1 

r::.-,~~:;:;:;;;:~:;:;,:~, :: g: : - ~ --- + _ _ . :___ -~ ' · -~ - --i!f ::: :! ~: :! -l,1 : .... l· 
.4·Chloro•3-methylphenol UG/KG i 0 • __ 0%! _____ _j··-- _ _ ··--·-· _ ·--··- ~I 01 58 1 180 UJ 140 UJ 120 L! _, 
4•Chloroaniline UG/KG ! 0 0%! I 0 ' Di 58 1 180 U~ _____ 140 UJ 120 UJ ! 

i4-Ch lorophenyl phenyl ether · UGiKG7 ii o%r -·- - i - o1 o! 58 ! 180 UJ 140 UJ -·-• •· . -f26 u- I 
;~-MethylpiienoI - -·- UG/KG I -·140 . ~- __ !_(}'./?~---= )9 5525l BENTHlC-CHRONlC t ~= ] L-.. 61 58 ! 1801UJ 14 J ____ ~~ 23~ .!L i 
I 4.Nitroaniline UG/KG i 0 1 0% 1 i 0 ! 0 I 58 I 430 I UJ 340 UJ 280 U . 
·4-Nitrophenol - - 'UGii<Gt ·o - ·-·- o•i.T - --,----- ... - --- 0 1- 0 j 58 ! 430 •UJ 340 UJ ----- .. 280 u 

;~:;,::~:~;~~: --=~~~ f J -}~ -.-- )~] :~J ~!=8.1·~·C:~°.~1c_ --· ~L:· -~M··· ~:: ;:~ ~~ ;:~ ~~ ······-·-· -+~ ~ 
1
A_n thr~c~~- _____ UG/KG I 1700 __ __. __ 47%! 4184.235 ,BEN~!:1~~·-CHRO~ t_g_ ___ -~; ____ 27 ! 58 1 180 UJ 140 UJ 120 U 

_Ben~(a)anth_i:acene -·-~~~t:,._J 59Q_0 _ ~'.'._% ~- 50.8365 !NYDEC Ht:!~-····- --····26..l •. .:l~J 58 ! 28 J 12 J 1~ J 
!Benzo(a)pyrene UG/KG I 5100 84%! 50.8365 JNYDEC HHS 26 ! 49 ! 58 1 23 J 17 J 23 J 
iBenzo(b)fiuoraiithene_ ·- UG/KG j 4800 ·••··ss01o , 508365 !NYDEC H.HB ····-······ . ··-··"jsl ..... 51 ! 58 1 ,;,.:,{::-~::1/."-n4 J 43 J --:;;-··--· 70J 
r Benzo(ghi)perylene UG/KG j 3200 78°/, I 1 0 ! 45 i 58 i 21 J 13 J 22 J 
Benzo(k)fluoranthene · UG/KG I 5700 43% i 50.8365 lNYDEC HHS ___ .. ----zor-- 25 ! 58 ! 180 UR 140 UR 120 UR : 

[Bis(2:c·hloroeiii·oxy)"methane UGIKG ,· 0 ······ff•i~r·· I or·-··· -··0 1 58 ! 180 UJ 140 UJ ..................... 120 iT ' 
[Bis(2·Chloroethyl)ether UGIKG t -· --··a~ - ·- -- o•i; ! , -- - =··~-- . ·...==:_JI_~~- --or-- 58 ! 180 UJ 140 UJ . · -·· -~ :::-,20 "Q_ ; 
~Q-Chloroisopropyl)ether UGIKG ! ---~-- 0%1 ---·--· !_ ·--·- --· _______ 0L__ 0 ! 49 ! 180 UJ 140 UJ __ ~J:!.. , 

1
Bis(2-E\hylh~~l)_phthalate UG/KG L_~3~_() ... ~Qo/• 1-· ?-~~1.4475!BENTH1C-CHRON1(;_ 11.. ..2-~.j.... 58 ! 1801UJ 140 UJ ·- _ -· )2.~JJ 
Butylbenzylphthalate UG/KG i 16 9%; ! 0 ! 5 t 58 ! 180 UJ 140 UJ 120 U 

ic arbazole ___ ---··- UGIKG ( .. ···soc ·-40°/or- ! ........ or-····· ·23! 58 , 180 UJ 140 UJ 120 uj ! 
'. C_!irysen~ _ -=- . UG/KG i 6200 ___ 90% ! 5-0~836 .S[E_)'.!)§_C_HH~~=~~~ : :-·- ~4 i--. 52 ! 58 i 49 J 24 J _ _ _~ ,:I._ I 
Di-n-butylphthalate UG/KG I 250 47°/o ! i 0 ! 271 58 ! 12 J 7.3 J 6.7 J 1 

rDi-n.octyiphthalaie· UG/KG I 46 .. ---5,}; j ;- . ·· a["· 3 j 58 ! 180 UJ 140 UJ 120 U 1 

;-5ibenz(a,h)anthracene UG/KG I 1200 50% i ······ 01 291 58 1 11 J 140 UJ 120 U ! 
I Dibenzofuran UG/KG ! 230 17% i .. Di 10 i 58 I 180 UJ 140 UJ 120 U 
,Diethyl phthalate UG/KG i 17 3%! I -------- o! 2 ! 58 ! 180 UJ 140 UJ 120 U j 
1
Dimethylphth~l_at: .=---- UG/KG i o ...... -···- 0%i -·-=] :_::~··· ~-~=.::~•~ -·- 0 j DI 58 1 180 UJ 140 UJ _!3_~ Q=_ 
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Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 

Sediment Sample Results 

! -··· 1 SEA6·4 iSEAD-4 ISEAD-4 
j JSD4-24 ! SD4-25 -- .. ···-····-+· SD4-26 

=1~.· :. :''°'"'"' "":. """'" ""L 1-- . .'.'q'L 
0.2 ! 0.2 ~ 

--~::1 
····· I 

SEDIMENT 

} . . . . .. -.. l 121811998 ...... 121811998 ...... - ·~-· ,?.!~'1.9~~1 

·-· -----·-·-- _. 1_. ' . -··· ..... ······ .NUMBER !NUMBER !NUMBER [!tPHASE 1 STEP 1 . !tPHASE iSTEPi ······•··· ~tPHASEiSTEP 1L1 
: _____ ! INYS !SPECIFIC ABOVE !OF !OF I · 
1.0:N,>iYTE- UNIT !MAX FREQUENCY !CRITERIA (1 j" [CRITERIA (2) CRITERIA !DETECTS !ANALYSES !Value IO Value Q Value Q i 
/Fluoranthene - . -· ... Udti<Gl . isooo 93% ! 3988ii1BENTHIC-CHRci'Nic" ... ··-··01 54 ! 58 1 82 J 36 J 52 j 
£1~or-ene UG/KG i 660 --~2o/oL __ }1J.!!4 [BENT!ilC>fHf<ONI~ ... 1! 13! 58 ! 180IUJ 140 UJ ........................... ·120 U I 
[Hexachlorobenzene JUG/KG L___a401 3% 5.86575 NYDEC HHB I 2 2 ·s8r·· 180IUJ I - ___ 140ILJJ I_ - 1201u __ 

UG/KG · 'KG l 01 O% ___ ...... ?. o 58 1 100TuJl 1401.lJ.~J .... 1201u • !. 

UG/KG ,I O 0% 0 0 58 , 180UJ 140UJ l _ 120JUJ ! 
o a% 01 01 58 ; 18DIUJ I 14DIUJ I 1201u 1 

,/KG I 31001 74% 50.8365 NYDEC HHB 21 ! 431 58 J 2DIJ 12 J 21 J 1 

.... M: -~~L. '-· -······· ·-······· ······· ~L:: · ·~: ~:: ::g ~~ ::g oj · -· -·~·:~~Q·r 
! 4101 2% ! i O! 1 ! 58 ! 180 UJ 140 UJ ___ 120 U 
i 13 12%L 111315 js•ENTHic~CHRCiNic· ··-······ o/ 1i 58 ! 180 UJ 140 UJ . 6.1 I 

UG/KG 
UG/KGi 
UG/KG ! --,~ ··· 
UG/KG ! 
UG/KG~ 
UG/KG 

u~ 
UG/KG 
UG/KG -:~ J~! :~~~:!:~~~~~:g:gt~g~:g ··· ;1 5~ Hi :~~ ~~ ~; ~~ .iiilY 1 
UG/KG ! 210 / 7% 1 19.5525 !BENTHIC-CHRONIC 4! 41 58 180IUJ I 140IUJ I 120IU 
UG/KG 
UG/KG 

~ . 1?.~~~+---· 93°/, : 37579.905 i l:l!=_~I.fi1C-CHRONIC ..... OL .. ~~ l 58 51 IJ 22 J ... ~?. ,~ 
~ -"··· 

UG/KG 
UG/KG 

:G4 g g~ : :· . . ... g1 6: ~: :~g~~ :~g~~ ··· HKrt ·· 
'-'---'---------1----'---01---___ o•_v,~! ____ ..... .,. ... ·-··-· ---+-- -□·i ·-·--·-□: 58 12DIUJ I 12o!UJ I 1201u 

ttt~l;:;~;ifil~~~t ~~;~~+ K-·· 6~: . ...... . ·JI· · ~t ~: :~g ~~ :~g ~~ ---·- .:;~ ~J 
12-Nitrotoluene · , UG/KG ! 450 2% ! O i 1 i 49 120 U 120 U 120 U 
!2-amino-4,6-Dinitrotoluene UG/KG ! 200 2°/o [--·----·--·--r--· ....... ········-···-··-··-··········o: 1 ! 58 120 UJ 120 UJ -····-······-···- 120 U ! 

13-Nitrotoluen_E:.. . .......... .......... lJ..S>!~.~j O ............... ~~L ----" .................. · i ·········· ....... ~.! .... 49 120 U ____ 1.2~ lJ. .... . ..... )~~. ~ ! 
!4-Nitrotoluene UG/KG I O 0% i O! 0 \ 49 , 120!U 120 U 120 U i 
14-amino-2,6-Dinitrotoiuene ........ UG/KG ! 140 --······-·--·2o/~1 - oj 1 i 58 ! 120iUJ 120 UJ . ·126 Ci -r 

:~~~~~nzene --·- [~~;~~r ......... ~ g~: L t·--- · · - ·---·-- ~:~r :~·::::· ] ;- .. ~;J :~g !~J :~~~~ ~=·:::::~=-:: ·- ~ir; 
,RDX iUG/KG ; 0 0% ! i O 0! 58 ! 120 UJ 120 UJ 12o ·u ; 

[{~~~off ·--- ~ · I ~~;~~ ! 961 ··- ·- 2~~ :_ - :_ . a-3·s·1os~NvDEc HHs 1~ -•, ~; - ~: : ~2~ : ~~ 12
~ ~~ ·----·- -¥~ B· 1 

ii~)~~g~ · -._-··_-·· - r~~~!~- --:1r- ~--·---~ ~ :--·-g;i~~~i~~~~g~~= ---· ·· ... :-~r::--· :~r ~!! HI~~, ·-·- ···· J:~j.--·-··=:=:~~--·-:I~-·, 
[Alpha-:SHC UG/KG [ O 0%1 ··----- , ·-·-- ·- - -· - ---oi ·-- ·--· ci'1 58 ! 46 iUJ 3.6 UJ -·---- ··- --n j 
lAipiia:c hlordane ·- - UG/KG ; 44 14%! 0 039i"oS[ NYO.EG.HHB- - ··- ... -·· -· -a:-· 81 58 i 4.6 IUJ 3.6 UJ ·- ·-- --- ru 
!11roclor:1o·i6 - . UG/KGr O -·-··o•i~·1 0.031284 1NYDEC HHS ·· o i ... .. O! 58 ! 89 UJ 70 UJ 58 LJ 
Aroclor-122 1 
Aroclor-1232 
Aroclor-1242 

'······ -'-'-~---'-- ·
1
uG/KG i () 0°1, i 0031284 1NYDEGHHB - .. ·01- -·- 01- 55 j 180 UJ 140 UJ ·12ii]u 
UG/KG i O 0% [ 0.031284 iNYDEC HHB --+-- Oj Di 58 1 89 !UJ 70 UJ 58 U 

!Aroclor-1248 J~;:~~J· ·-·:L_ ···- . ~~ : g~~:~:: :~~g~g ~~~ -· -· .: ~l 5\· · ~:: :: ~~ _ ~~ ~J ·-· -· JU9. 

p \P ·cts\Scn<ea\S4ril1ables\new _scd(3 .9 I ).xis " 
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Scncrn . Depot Activity 

SEAD-4 Re'iiicdial Investigation 
Sediment Sample Results 

. r· · i sEAo::1 i SEAD•4 I SEAD•4 I 
. I SD4-24 i SD4-25 SD4-26 - -··- -- 1 · 

-

1 

:SEDIMENT 410i- ~~~'.~ENT 
119

_1~ SE~IMENT- ; 1~)ir .J 

. ( ··- r---~, --- 12/8/1i9~ -. ---· ::,;go~ ~=~1 ~ - 12,;,1/9-l j 

~ _ .... !.. ... -..... L .. -..... ·-··· ... _,.......... . . ;SA ,.J SA SA ... . .. ....... .. . 
1 --1--- I ' NUMBER iNUMBER !NUMBER !RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 I 

---+---+-I -·-··7NYS !SPECIFIC -·---·· ABOVE !OF !OF ! 7 

.Af-:JALYTE -····· UNIT !MAX . J'.~ EOUENCYICRITERIA(1) jC::.~.1! §.f31~(?L ........ C:~.l!..§.~.1~.jDETECTS !ANALYSES 1Value Q Value .. Q Value ....... . 9..] 
1Aroclor-1254 UG/KG ! 580 45%, 0.031284 iNYDEC HHB 26 ; 26 i 58 89 UJ 70 UJ 58 U I 
·Arocior-126-0 ·- -· UG/KG ! 250 16%! 0.031284 !NYDEC HHB -····· .. ·-·····9)······ 9i 58 . 89 jUJ -70 UJ ·- -·· ·ss ff .I 
1Beta•BHC _ __ -- UG/KG j 3.3 7%1 I O! 4! 58 1 4.6UJ 3.6UJ ·---- ·-3LJ! 
[i i elta•BHC--·--·- - UG/KG ! 0 0%1 ! --· O! O! 58 , 4.6 UJ 3.6 UJ --- · 3 U 

!Dieidrin . ~-· UG/KG !~ .. ~ •• ~ii ... - ·-:;;,;;! 3.9105fNYDEC f:i.H.8-~ ... ·- . .... ... . .. ~L_. :::~L 58 ! 8.9 UJ _7.. 1!..:l ·-~'~ .~ 
Endosulfan I UG/KG I 1.9 2%! 1.1731S IBENTHIC•CHRONIC 1! · 1 i 58 4.6 UJ 3.6 UJ 3 U 

iEndosulfan II UG/KG i 6.8 3%1 1.1731S!BENTHIC·CHRONIC 2! 2! 58 ! 8.9 UJ 7 UJ - 5.BU 
,Endosulfan sulfate UG/KG I 12 9% j ! O; Si 58 ! 8.9 UJ 7 UJ ---~ U 
:E~drirl_" -=·- __:·· · 1uG7KG C ···~ .. __ -· 0°1~ ! -·· •·• 3f·2a4 !Nv·oe:c w!!-1... __ --· ·~L-.. - ... AT ·-··~~.1 8 s 1uJ :=~~:~~ .~:~•~=~ ~~! Q:i_ _ ~;~ 9 
,Endrin aldehyde UG/KG I 15 12%!____ i OI 7! 58 , J 8.9 !UJ 7 UJ 5.8 U 
iEndririketone UG/KG I 62 -- ·-- -7%1 ·--,----- - ·- -- - ·-or---· 4! 58 1 8.91UJ 7 UJ 5.8 U I 
!Gamma•BHC/Lindane UG/KG ! 0 0%! I ·--· ----·· Oi Ot 58 ! 4.6 UJ 3.6 UJ ---·- ~ U 
G amma.Chlordane-· UG/KG i 40 ·-. ··1·1°1, i ··o~039105 !NYDECHHB 101 1cii 58 ; 4.6UJ 3.6UT 3U 
tHeptachlor ·------ -- LJGIKG ! .. 2.4 - ·- -2°/ol 0031284 !NYDEC.HHB. ·, 1· ··1-r-···-·· s8 i 4.6 UJ 3.6 UJ 5-u·j 
!Heptach lorepoxide UG/KG i 10 10%! 0.031284 !NYDECHHB ·-····-=~~=--6 ! 6 ! 58 1 4.6UJ 3.6UJ ·- --·· 2 ~ 1 
Methoxychlor UGtKG I 68 3% I ! 0 i 2 l 58 . 46 I UJ 36 UJ 30 U \ 

:I ti~ ; : ~l::x - . ;;;r -·ijj~.·~=:~1~1~=~:-~~~.1·•.·~~=·. . ~~-- ~.ii:=: .. r 5

~: 

460 

UJ ---=-::6~~~=·- -- .:=~=~~ ~~ ~:i 
~:::~: -- ·- 1~~1~~.l -·_ 6f ___ . -ft, I· --r==~ -·· ·--~r:--· ci f·- -~l --· --- -+--- ·- -·--·~1 -1 

f~~~::'", : =: -=:~ S -:[ ~~::r-- ---I= -=~-: ---f- :-r-- J: -- : :==1=-1:-: ~ ( 
.;~.,r -- --: ! -: - ffl=:.:~:··.:.i·~-···· . ~ J· ~=~/.·-----F . ···-.·.! 1·.·······-.-······ .. : ..... ···-····-· t==: -···.:-.~J 
~Alum inum··--- IMG/KG - 22100-- 100%! ! -· --· -- -·-o -r- 58 : 58 1 14900J 15900J -- T?ioo -

~:~~tny ·-- --· ·.~~~~~·~ ~rr -·· ~~t-· -·· ·---~r~·~~ ~~t .·. __ :~;·~_: .. -.~~~. ·-··:=~~ ~ ... -.. +'1i:r;T~~&11 ···-'7~·;~-·· ~·~·- ·~ .. - " , .. ·=j6~ :~_j 
.Barium _____ MG/KG i 488 100%i . Of 58 1 58 f 129 J 70.S J 86.3 , 
~m MG/KG i° 1.1 100%! ·-··---: --·····- -· ---- - □-l--·58 1 58 j 0.76 J 0.74 J 0.78 J 1 
i~ad_r6:~~ - -~~~@L ~~i =:.=~·= '.'.T~r £l ?.JN..Y~ ~~~ -··- , 3.4c:::-:· ?.} t· :•::~a r~r;;:.;.: ;;r ~.4J .......... 0.18UJ ·-·-·•····-·-o:1iu· 
Calcium ____ MG/KG ! 140000 100%1 ! Oi 58 f 58 36800 J 56700 J 46000 

·c hromium MG/KG j 4800 100%1 - 26 j NYSLEL -- -·- 28 1 58 i 58 ! 23 J 24.1 J 22.9 J 
[Cobalt - - -- MG/KG ! 28.4 100%1 ·---r----- - I O! 58 j 58 1 23.2 J 19.7 J 13.9 J . 

!2640 100%[.. ··-;6 iNY-S LEL f ··ss !· ··· ··sa i ·--··ss : "· ;,. ~ .. ..... ,ll!.!I J . '•• ]"<' ,;: .,; 37.8 J ,•\•· · J0.7 . .. j 
! 0 0% i I .... ·-· .. -· ·-····· ··-··or····· 0 f 58 1.5 UJ 1.2 UJ 0.87 u:Jl 

MG/KG ! 2640 1 100% 
MG/KG ! al 0% 

I 87900 100%1 20000 iNYS LEL ·-·--- 45 ! 58 ! 58 . ' ., ~ . . ' .. . . ,.-L,1.'!!2!! .J_ - 2~00 J I 
) 1~~: : 31 , t--J.YSLEL ---+-- .3-~j ~~ : ~: •1 

.. ,r;,1'"1-'•~ -. :~.- f,,~1,::~!~~3· . l!",'·,:· , ·:~~ ·· I 
-------- -~-- ~ --~----~----~·----· ··-·····-----·---·----·----- -···-··---~- .~---~-- --- -~-~- -----~~------~'---.! 

MG/KG 87900 
MG/KG ! 374 

·--·-·--

MG/KG 1 27900 
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Seneca .-\rmy Oepot Activity 
SEAD:4 Remcllial Investigation 

Sediment Sample Results 

~-c=::.~:. ______ -·-· •• ·· w---•-·•~--
SEAD-4 SEiib:4 ............... SEA0:4 j 

! SD4-24 SD4-25 SD4-26 i°·-

l __ . -- -=t _,____ _ ~-:~~L;~ ~r. -~--___ __ ,u:~:,t ~.~:t~ ... =~.~,, ::,~\ I*.~;,,.;:;:: 

. . SEDIMENT SEDIMENT SEDIMENT 
41017 41018 41016 ! 

o1 
--4 ...... 1 •. -- ......... o 
0 

0.2 

' . [NYS 1SPECIFIC ABOVE !OF 10F , ! 
iANAL YTE UNIT l MAX FREQUENCY ! CRITERIA (1) I CRITERIA (2) CRITERIA [DETECTS !ANALYSES iValue Value f~:~~:ie•e ~~;~~ : 5~8~ ----- 1~~0.1----··· 04~~l~~~Eff ·········· : -:l!F~: :;t;-: ----,~cc:+-.~-~~-~"""'"'-:-1 
!Nickel MG/KG ! 453 100% ! 16 iNYS LEL SB ! 58 ! 

!Potassium IMG/KG ! 34601 1~~~ i...... -~} _: :::Ji~ J~!: __ .. .... _;_~! 311~ :~J: 3;;~ :~J 

- --+---+---+----4_5_%__ 1 !NYS LEL t 4 ; 26 ! 58 [ 1 IJ I 0.76 IJ 
6.11 
1.71 45% 

!Sodium IMG/KG i 13701 64% i --·-- 1· -- -o j 37 ! 58 ! 217IJ I 162IJ 

I 10~~ ... : L: ~.:::... .... ~L s~l ~:111 

. -c.--.--~-l ~l,l~.J. I:.·,---··--,-c;~:~:~J 
100% [ 120;NYS LEL , ...... -· J. 41 i 58 ! 58 _ •: : ,, · ., ... 'tit,i:.i!ll J . •,·, .. : , . 170IJ 

13701 64%] 
0 0' 

100 
100 

Notes: 

(1) Criteria calculated using a TOC of 3.91%. This is a site wide TOC value. 

(2) NYSDEC HHS= NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC WIH = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

P:\Pit\Projccts\St:ncca\S4ri\tables\ncw _scd(3 . 91 ).xis PaAO 30 of 85 

.· . - ... ·1?,~L1s~~ Is~ .. ... .. ... .. .. . . 
RI PHASE 1 STEP 1 j 

Value 

i_;~ _::: t, i \ 

-----·-a -
o
4~~,UJ r. 

465f·7 
2000 

D°s;l~ 
98.BIJ 
1.3jU 

35.2 ~·,~ 
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Seneca .-. Jepot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

1 -- r- ··· - , rsEAo:4 rsEAo:4 ••· r ··sEii:0:4 ---- --- ·· sE..:0.4 · : ~ 

-·::1-~~1 .: · ;:~~j ~"I -.,,;·:: 1::~,;'.'~"'%: ;:~;,,>"! =J!t:t-1 
' - ------ · 1 - - ms ,seecw,c l~~i::'~~~•ee4~:Maee· ;:~~,:, ;;,~ :f '"~' :j::~ 'lif ~~:-;s:! 1:tc~l 
iANALYTE UNIT !MAX- FREQUENCY CRITERIA (1) !CRITERIA (2) CRITERIA !DETECTS !ANALYSES !Value !a !Value -- - JQ Value Q Value - Td 

·- -·· I ._] 
----7 I 

--·-7- - ' ., I 
I 

_--[.. i 

I 7 ·--------· 
' -··-

j,:, ,1-::Trichloroethane - UG/KG I -0 0% .. i ····-·--···-·· ·•·---·-·-··01 Oi 58 ! 25 !U j -iS !U 13 "iJ 23 JU 
T i~2,2•Tetrachloroethane UG/KG I O 0% 11 .7315 !NYDEC .. HHB ......... ·-····-~· ··· 0 -6! 58 ! 2s1cJJ l ·-· 18 iUJ 13 UJ --·231LJ 

::::t:~:~~~:~~:ne ~g:~g : ·---~-- ~~ : --· -···-:-::~:··:~ .. ~---·~.-.·· .. ·.-~.~[-- · __ ~;L .... ·~·- ;~i~ ,··~~~~·- :::~ ;~~ ··~]t~ 
1,1·Dichloroethene UG/KG i O 0% 0.7821 ;NYDEC HHB O . Oj 58 ! 25 U 1 _ 18 jU 13 U 23 ,'::!_ 
1,2•Dichloroethane UG/KG ! 0 0% 27.3735 !NYDEC HHB Oj Oj 58 1 251U j 18 jU 13 U 23 IU 

l 1,2•Dichloroethene (total) UG/KG i O 0%1 I ---<-- oj - -- Sa l - - 25 [lJ7 - 18 iU 13 u 23 IU 

1~~r~~:~ -· ~i:~ii 21
~ ······

2~~: 2346~1NYDEC.HHB · ·····-: = ~~-·-~%1- ;!! ···· m~ ··~-·· .~i,~-;.... ~::~ ---•· +i~~ .. ···-_::::ffl~ 
!Bromodichloromethane UG/KG i O 0% 1 = ==-...::.·:=·=]] ..:..--=:._-~:c--sar-----· 25 !U i -~:._·~-- 18 lU I -·----·~~ ·--=~~ 
IBromoform . -· _ -· __ _lJG/K~J.. .. _ o ---~·'i .!.__ _______ _ .... ... ., . .Q I ~I ...... ~!!.] .. 25 1UJ j !!!.l!:!~r -~3 l}.~ .2.~i_u 

fg~~~~,~~ride ~g;~g;. 1
~ ~~I· 234631NYDECHH!?_ .:· · >61_ . .. ~!-· -~~r ;~I~ i i~D:t- ·-+~ij .-=~-·Htl 

!Chlorobenzene UG/KG I O 0% 1 136.86751BENTHIC•CHRONI~ _ . ~ . ot _ 58 1 _ 2s !UJ ! _ -· _ 18 jUJ I ---~~-·- ~l_l:.l 

!g~~;~~i~~n:ome

th

ane ~~;~i != ~:~~ -= .. -~--i~ I- ---·· -·-· F ·: -·· .. -- ~l ~\ ·:it!. ..... --··- ··m~ , -·~:+ITT~::. =: -~. - tH-l :: .::ill~ i 
i Cis• 1,3•Dichloropropene UG/KG I O 0°/o i . i- . ··--· - . . ·- -· ···---o; . ·or - 58 I 25 I u I 18 i u 13 u ... ---231iT 

: ~t=t~0~~~~~e -~g:~~l 6 ~ml - -~~~c~? f!3.~·NT8ic .cH~g~C: ~I· - ill ____ ~~r- ~~jii~1 - ·1Hu~ . . ----ii~I - -Hl8 
',-,---'----•-·- -··-·--·-~· .. ·····-··--· ····-··-•···-··•····· ·-···· ... -· •.••. ·-· ··-· I .....•. . .......•• ····-······· - I 1······ ··-····-·•···--·· ·-· --·L •. ···-·1-
·i;Methyl butyl ketone UG/KG 1 0 0%1 ·-· _____ _ ·- ··-·· _ __ -· --· ~ ~J_. 58 i ·- 25 !U , _ 18 IU ·-···-.~ __LI_. __ . _ _ 2_31U 

Methyl chloride UG/KG 1 5 2% 1 O! 11 58 : 25 IU 18 IU 13 U 23 IU 

1~::~~::1
=~~~y~t~:1:ne- ·- ij~~~l-- 4

~ ~~ : ---- . ·-61 iii. ~~i -··· ;~:~ ! ···-·- ---1-~lu ·-·-· ·. :}t Hlu 
I Methylene chloride .............. UG/KG I 11 5% I ······- , ·· . •. ...... . oj .. 3l . sa1· 25 I u i ·-··1·ahT·· ····-· .. •·····--... ··:;-3 u···· ··2:'liu" ! 
!Styrene UG/KG i 3 3% ! i ···-----·-·--·---·-. ···-·- 01 ·-----·:l ss 1-··-· 25 !UJ ! 18 !UJ 13 us~ 

Totra~.hloroethene __ ·-· UG/K~f-- _ Q __ . _ ___ 0% ! 31284 jNYD§_~ _ _l,_H§ ·~----- · ---~ - -- · oT

1 

--_- .~8..L -····- 25 !U l -· .... _1.8..l_lL.f .~ __LI_ -- ··-~~hui 
~ _ __ __ UG/KG I 42 9% ! 1916.145 BENTHIC·CHRONIC ·- ·- _o :_ ~ . . ... ~ ] ··--· -·- 4,J i ·-- --· ___ §_j}_ ··-· _ .. _E ':!_ _ 3.~i_u. 
Total Xylenes UG/KG I 7 3%1 3597.66 BENTHIC·CHRONIC 01 _ . 3_ ··-- 58 ! 25 jUJ ! 18 !UJ .~ YJ 23 iU 

,~ r-~-E~ .,J;,:::::~;; ::: -- -.-=t i~= Ei -= -,~!~,,- ::_:. --_ --,il:~, ~ -- -jJ~ r ~11!i1 
01 0%1 - 46~26 !BENTHIC·CHRONIC Of -===-~1-- 58 ! 170,UJ I 180 /UJ I -- ---- 5400 JU I 410 iU 

7~1
1 ~~ l :~::;~1:~~;~:~:~~:~~:~ I . :lL ········· JL ... ~:: ~;~ : ~~ 1· -·· ·= ···f:6;QI1

1

=-= ·=---- -· ·~lililu· I --~·~ 
0 0%! i O! 01 91 I I I I 4101U 

UG/KG ! 
UG/KG l 
UG/KG 
UG/KG • 
UG/KG I 
UG/KG ! 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
uGti<G" I I 

01 o%1 j 01 - - - 0 1---- sar - - 420 uJ 430 !UJ ,_ 130001u 1 99o1u 

~--~---- : ~ ~~ I ·· ···--··-·--··-···-·-- -- -61~=.=~= ~J: ~:! ~;~ ~~ ~:~ 1 ~~ ~~~ ~ :~~ ' ~-
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I 

Seneca Army l) epot Ac tivi ty 

SE.-\D-4 Remedial Investigation 

Sediment Sample Results 

I iNYS !SPECIFIC ABOVE 1OF IOF j I 
!ANALYTE UNIT !MAX FREQUENCYICRITERIA(1) !CRITERIA (2) ........ C.:~l:!~.f3:1":J~!::! .~CTS !ANALYSE~:) value ................... !.9 .. L':1.alue ____ jO Value .. . 9 .. Y?:I':': ... _l g 
\2,~:~].'!.1.':J~ylphenol UG/KG I o 0%! 19.5525iBENTHIC·CHRONIC .o.L .. . OJ ................. ?.Bj . )?.PJIJ..{\ .. 1801UJ ..... ·-.?.~9._(). _l;!_~ • . ~!9)1,! . 1· 

~. 

!2.4•D1nitrophenol UG/KG I 0 0%! ! OJ 0 i 58 ; 420 iUJ i 430 !U .. 1 13000 UJ 990 iU 
i2.4·Dinitrotoluene UG/KG I 0 0%! ·-····-·-- . . 0 I 01 58 ! 170iUJ I 180 !UJ 5400 U 410 jU.I 

···-··-·-·-····1 

lti~:~~i;~~:~ene ~!:~! ! ~ ~~ ! f------ . II· .. ~j ..................... ii/.... •·· ::t;~~~1· ·~!!!~·~··· !:!! ·~ •••····• iilr~1 
!2-Methylnaphthalene UG/KG i 31 9%1 1329.57 ,BENTHIC-CHRONIC ···or ···-s1 58 1 1701UJ I 180 !U 5400 U 410 !U 

[?.:~_e~~Y.!Phenol UG/KG I O 0%! ····•-··•-·····; ...... 0 0 ... ?.~ ; . )!9L':!.~L ... !~gJt,J:1. ··· -~~9P!:! . ·- _ 4!P)!:! J. 
i2•Nrtroaniline UG/KG ! 0 0%• i 0 0 58 ; 420 IUJ i 430 IUJ 13000 U , 990 ,U , 
12-Nitrophenol UG/KG ; 0 0%! .. ,·s":ss2sTBENTHfrj:cHRONIC 1·· . ii ... 0 ................ ss! iiii l uJ ! 180/UJ . 54ifo u ·4fo)u i 
13,3'-Dichlorobenzidine UG/KG i 0 0¾ i ! ... . .. a·. . 0 sa c··· ·-···· ····-·· ..... 170 IUJ 1·-········· 180 !UJ 5400 U 410 iu·J 

t3·Nitroaniline UG/KG I 0 0%1 l · O O ......... ~8. L. ·- ·· 420 !UJ ! 430 iUJ ·····-· - ... ~~_()_0_() .Y.~ ........ ~.~PfY. l ! 
i4,6-Dinitro-2-methylphenol UG/KG I 0 0%! ! 0 0 58 1 420 iUJ I 430 jUJ 13000 U 990 :U . 
i 4-Bromophenyl phenyl ether UG/KG I 0 0% ! l .. . . . . .. ci 6 ! 58 ! .. . ... ·;-1oluJ° I 180 I UJ . ··s4i:i"O iJ . 410 :u· 
!4-Chloro-3-methylphenol UG/KG ; 0 0%1 ! ··- -·-·······. ················· o(·---····-··o1 58 ! 170 !UJ I 180iUJ 5400 U 410 iU 
i4-Chloroanillne UG/KG i 0 0%1 l ......... .. ······· . ······or - ···-··o)" 58 j ----··· 170 iUJ i 1801UJ 5400 UJ 410 IU 
!4-Chlorophenyl phenyl ether UG/KG I 0 0%1 ! ol oi ······ss1- ...... 170 IUJ l - ··•· ····,ao1uJ 5400 U 41o iu 
!4•Methylphenol UG/KG I 140 10%; 19.5525;BENTHlc:cH·Ro N·1c ·· ......... 21 ..... . .. ··s1 5a i ·· ······i"1ii1uJ i 1801UJ 5400 U 410 l u 
[ 4·Nitroaniline UG/KG 1 0 0°/, I I ... -·· 6i ... iii 58 ! 420 i UJ : 430 i U 13000 U 990 ! U 
l4•Nitrophenol UG/KG ; o 0%1 I ·--·····- · · .. .. ······-□- ;· -·-··. ··or-· 58 ! 420 !UJ ! 430 !U -···· 13000 U 990 IU 
~m-•Hm-•HH w••m•HO .. H>H •-m -•--mHHHH H• --H•w•m••u • ,., .. __ , ..... .,. .......... , ., M ••••· n • • ,, •w• J • •••••••• •••• •••••-•·• ·, I •••• _.,,,. ••••••"· •••" 0 •• ,_,. •---... --•- ••••••-., -•-•---••-+•-
f Acenaphthene UG/KG ' 610 ....... )~'/.~.! 5474.7

1
BENTHIC·CHRONIC .. 0 i 11 j 5.8..; .. 170 :UJ 1801UJ 5400 U 410 '.11-. 

!Acenaphthylene UG/KG j 130 17°/, ! i 0! 10 ! 58 ' 54 !J 11 jJ 5400 U 410 1U 
iAnthracene UG/KG i 1700 47%! 4184.235TstNTHIC·CHRONIC ... ·•···· or-··· 21t· ·· --•-·siir 33 iJ 13 jJ 5400 U 410 IU1 

iEl=.':!.:Z.<:>t~)anthracene UG/KG ; ...•. ?.~9.9. 84%i 50.8365 !".:IY.l:l~C:. 1::fJ:,El . ·- ··-~26r -··- 49- i ..... 5-~ I ~-;-'~ " .J. .. 1 -,-,- . SO IJ 620 L .............. ~~9.Lt,i l 
L§.~2.:'1~_1.pyrene UG/KG : 5100 84%, 50.83651NYDEc: .... 1::fH. El ..... . ... 26 ; ... ..1.9- j ..... ?~L ..... Y-':• ----~:~ LL-~::. .. '.:..!'.: __ l!J!_ --~.,:.!;,l.., •. ~.~ L 410j.l,J..

1
i 

!Benzo(b)fluoranthene UG/KG : 4800 88%; 50.8365 jNYDEC HHS 35 ! 51 ; 58T •· "-1- c:;.,,,,. ,:r. , 1uuu J "f,' , • , .. , , 2.60]J "• ''~',; ,l..j,~ •.. · , ,$30 J 410 !U 
[Benzo(ghi)perylene UG/KG i 3200 78%i ' . ·········o-r·· · 4·sr ··· 58 ! 21 J · , 69 !J 420 J >---··-·- 410Tu 
~~nzo(~)fluoranthene 1,!~!~S'.l. ?.799. ~~ 0/~L .. 5-9. 8.~§5-t~YO.~¢.E~H3 ! 2~ l 2if -- 5sL,-: .. :-~:::.~-=-~!JO~ .. l. .!.8.g.LIJ.~. ,, 970 J . _'.l~gj u l 

~:::g:g~:~;~::~~~!:~e~thane ~~:~~ /··· g ······· 5~;- ·-··-L· ··-·"···· ·- II ...... ~J -~I ······~;L ......... _. _·:~~J··· -···•- ······· ::~:~~ ~:~~~ ::~/~j' 
,Bis(2·Chloroisopropyl)ether UG/KG ! 0 0%' ! . . Qi . 0 i . 49 j. 170 jUJ i 180 !UJ 5400 U I i 

1; [,~~lW.&Th:h}h~;~~late ~gj~~i .. ~2.g~~ ·--~:~§~E~J~~1~~4f~~(t{f~1¢:c HR6i~1c r ... ···~:~! ·2~1.- - .. ··~:r··- 1rn!Y. • l .. : : ~:~~ .,;, · ,! ~ : u Ji~lEI 
!Carbazole UG/KG I 500 40°/, : 0 ' 23 ; 58 \ 25 iJ ; 1so :uJ 5400 UJ 41o l u I 
jChrysene UG/KG ! 6200 90°/o! 508365 !N.YC>EC.HHEi" - ·34! ··s2t·· ·- - sel . . .. , . -·~··isoP--i -··· . .,......i"2~f- ~•,-,,_,...- .. -,:·r-,ar 800 J ··-4161ui 
iDi•n•butylphthalate UG/KG ! 250 47%[ , --·-··· . ··--a ! ·-·· -··271 •·· 58 ! 170 UJ i 17iJ 5400 U 410 :u ·1' 

!oi: n:octylphthalate UG/KG ; 46 ·s.iil ····-·-·····1· ••·••······· Q! 3:_. ) ii ; ... . ~-2JLJ .. ·-· - · ········J.!!9.l!:!L 5400 u .. 4"fofQ 
;Dibenz(a,h)anthracene UG/KG ! 1200 50%! : Of ..........•. ~9-J ..... 5-8..;_____ 120 IJ ' 24 iJ 5400 u 4101_1,!_j 
:D1benzofuran UG/KG ; 230 17°M i 0! 10! 58 i 170:UJ ; 180JUJ 5400 U 410 !U I 

f~l~~~0im~:i~e ·········• o~;~~+-:.'.i ••·•••••: ·:: J;:.L:···· •:L ·······:·: :1r·-·--···~r . -·••!:r~····-·-=:··-J1~!gil ··-_~·-··· · · 1;ri]QJ · ·-·-·· ~4~~ µ ... . l{ri.!~.l 
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Seneca At ~pot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

-·.:_i.·-· -=i.·~. ·-.i ·-=~~~---~_-::__::_:_ ___ J _____ : - . +- · i -[~51~:; ·-:~-~~--- j ~-+~:~~4··- - __ -!~!~.2;. - - +.-. --~~~l ·1• _J ..:::.. =-·- . ...::.J . --=c-~ -~~:_+·::. __ ·:::. ! ' 1 -- ·- --l·sEl)~ENT ·- - J··7s EDIMENT -·· -i•-··· SEDIMENT -r::..1§_1::l)IM-ENT'.~ 

··-- -·-··-! _L___ - - . ! : 419.!~ l ··· ' ~J.E.?9.L .. 41021 1···· · ~~:~. l ! , 1 o , : o: o o· 
- --- - - . -i - - : ; -021---i --0.2[ l ---- --- -02I -· · - as; 
- __ l · -- -· __ .... ·-- [ .... . 12!~1_199~[ ......... '.f'~_f9.~~J~.

1

- - -· - ip.9.,_!fi8~·· - i-i !?'199~; 

1-- . ·-· -- _ J _ '... -- --l SJ: __ _ _ -- i I SA _ 1 ... -- :>_II ____ --- -- §_~ _ -- ~ 
---+----.........,I-····-···--· .. ·-· NUMBER I NUMBER :NUMBER !RI PHASE 1 STEP 1 I iRI PHASE 1 STEP 1 i RI PHASE 1 STEP 1 ESI . 

!NYS !SPECIFIC ABOVE !OF !OF I . ! i 
[A~ALJ"Tf --- !UNIT !MAX .I FREQUENCY CRITERIA (nJCl3J:rl::~l~.(2.)_ ...... ~~ITERIA j lJE.!.E~!~ iANALYSES iValue - -- J 9 j ':'alu_<:_ iQ 

······160i F jFluoranthene IUG/KG I 160001 93% 39887.1 !BENTHIC-CHRONIC 0! 54 1 58 1 420 !J I 
IF1uorene -- IUG/KG I 660 1 22% 312.84 !BENTHIC-CHRONIC-. =~= ::.::.11:-:-:· --- 131----- ·ssr::.=:- 170 IUJ I - - 180 jUJ 

3% 586575 \NYDEC HHB 21 21 58 ! 170 !UJ i 180!U 

Value 
1400 f~ Y~~ue 410 \S 

s400 u 4i al o-
5400 IU 

,!~i :;~~:;=1·· t ~-f 1:=-:=---J~~:: ~ -:~~'. ~~~-~t --; 
;~j .. : ---·- ............ r ····· ..... ~l· .. a- -·¾H -H~llsH--· -~~~ I ~~~ I ~ I :~~ : ~ 

840 1 
01 0% 
al 0% 
01 0% 

31001 74% 
01 0% 

F ~ 2% 

5400 IU 

2% 
12%! 1173.15 IBENTHIC-CHRONIC I or----· - · 1; -----58 : - -- 9.4 IJ f - - 180 /UJ I 5400 LU 1 410 jU 
0o/o l ! 1--·---or----- o,-- ----sa1-- - - ·-- 1101uJ : ---·-·- ~UJ I --5466 u- -- 410 :u 

13I 12%J 

8~~; :::~!i::~~~-:~:g~:~~:~l ----~f --·-5il . ·- ·---!:!· .... ····· ·-·- -··4!~t~Jr- -.. ----4!![~J 1-·- __ . -----1~~i~y-j -- -- !~~r~ 
f Phenol UG/KG7! - -,-2-,-10,-,---- ,,,7•,,.-,yo r 19.5525 j BENTHIC-CHRONIC ~ -·~-~--· -~ 58 )----- -.. 170 j UJ ----------.---: 110 J 

01 0% or - ~ 
79001 88%/ 

lf'_Pr._ren1:_ ---····--- UG/KG I 12000 . . _93%1 37579.905 l ~ENTHIC-CHf3_(?.~.1~..J ....... ·-· ---_~L _ _5·4·J · --··· 5.~I ... .~~EJ}._l .... ·-· -··· 120 J 
[1-,3,5-Trinitrobenzene UG/KG I 0 0%; ____ ! · j_ 0I 0 I 58 1 120 jU i 120 U 

5400 IU 410 iU 
410 lU 

- 15oi u 
1 3olu 

- -,-,..,..[c--c-r-' _ -13oITT 
120 u I 130!U 

-~img-.1 
120IU 

120IU 13o[u 

: ;:!:~i~;~~~t~~~~~:~e ~~;~~ : ~-§ ~=== ~=--:-6~ 1 
___ :=·~

1
c -~, ----~~r·- =~:=·~1--:=~-- --- ~;~ : ~ : ···· ~;~ I ~ 

tt;~i~~!;~~- -- t!l~~l J ~=I~l·==::= ~~--~=~:~- ----·- : ~1: -;: ---;if·-==- )~1l!· --l!ii~ 
I 2-amino-4,6-Dinitrotoluene UG/KG ! 200 2% I -·=-=-=--:=-~-_-_:_ ___ ::_: .:_ -:::.it _-:_ __ 1 ~~ -seT ---~= -~ _ ---12olli:j_-_ - __ --· -,iojfl - .. 120 [T j __ 130jJ_i 

:;::;~"~'"'"' ~~:!! j ---~ ~i ~- ---- -1-fi :: --=l~.::::.. --- :_: j~~i~~l= :::.i!~~t-~1-- ·tt~~-1 130:U 

1

,
1 

-· I 

'i=IMx uGtKG i a 0% 1 --:----- ----- - - - --, - - o1 ii i - --~ - ---- - 12alu t" - 1201u · · -·--- --1201Tj-·- 13ofu 
1Nitrobenzene UG/KG ! 0 0% ! r- ----- ------- --· -------ol -· - 61 49 ! ·- -- - --· - 12o!u ·1 -- - -· 120 :u I - 120 ff ---- --1 
[f~~I -- ---- ~~;~~ l ·-~ ----i~r +·· _.:_::=-:-~--- -. ::11 · - il · ----~11~ _:::.::. ... --- -;f~l~: · ~;~ : ~ =-: ---==--- .. H~ g.J - -~tr01 
[4.4~-00~ -=::::.·_ UG/KG i 90 22% I 0.39105 ;NYDECHHB -- --·- =- _!~--- _ J[ --ser-- -----~-:::_-~ c==- _ 8.9[UJ 54 U . - --_ITfu_ 
'1 4,'.'.'.-~_IJE -- ----- UG/KG I 86 33% ! 0.39105 \NYDEC HH~ ·---+-- ~L-·--·-· 1~!_- __ . 5_!!. J__ 8 7!UJ !. ---- -- 8.9 !UJ 4.5 L ~., ,t.':l.. 
4.4'-DDT UG/KG ; 45 28% I 0.3910S !NYDEC HHB 16! 16 [ 58 i 8.7iUJ ! 8.9!UJ "'''. 8 4.1 .U 

;Aldrin- -- ··-· UG/KG I 2.8 5%[ 3.9105 :NYDECHHB - _ or·- 3i------- ss r- 45 [UJ [°- ---·- 461UJ 2.81T -·--21lff 
lfiipiia-BHC ___ -- UG/KG i 0 0o/o i I ·-- - --· 0! 0 \ 58 ! -·---4-:srwr------ 4.6!UJ 2.8 U 2 1 !U-

f~~~r;~i~f~~~E: --- 0~:~~:- ·~·---- ,~~: ~ :~~~~~! l ~~~~g~~: -- ~.~~:. --~L __ =JL ~~ ! _ ~~:0~ :=.:... --·---·~]~:iQi . __ ------ --····· ~~·~···· =: 1~ 
rAroclor-1221 ·-- UG/KG I 0 0%/ 0.031284 INYDEC HHB ____ -----·-· ~ i ··--- ·---~ --- .. - ~ ]____ 180iUJ I ----·· 180f UJ 110 U 83 1U 
iAroclor-1232 UG/KG I 0 0%[ 0.031284 I NYDEC HHB _ o r 0 i 58 ! 87 ;UJ i 89 !UJ 54 U 41 IU 

IAroclor-1~£ ___ UG/KG I 0 0% 1 0.031284 1NYDECHHB 0! 0 I ··---.?.~! -·---· -- ~·7!_1:)} L._ ____ ..... 89 [UJ 54U ------ ~ 1.!~ 
!~OC'9_!:~248 _ UG/KG i O 0%; 0.031284 [NYDEC HHB .. ~.! O! 58 ! ---- ·--·-~?.l!:J_JJ ··-·-····· 89 IUJ 54 U ·-·· ··-·-- ~~ l.U 
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Seneca Army Depot Activity 

SEAD-4 Rcmedh1I Investigation 

Sediment Sample Results 

-.. J}!tit: ~~=::· ~ .. i~t1it !~~~; -i ·~~!~:4 
:-~j 

iSEDIMENT .. i ,SEDIMENT ; SEDIMENT SEDIMENT ! 

... -: ___ , _ r~r- - == ~===- . - ~-'- . - J~=-i i"~F~. :: ,~JL1::== ~:~=:1~~£,~r 
l -+--+-----~cc----+=== NUMBER NUMBER NUMBER iRI PHASE 1 STEP 1 i iRI PHASE 1 STEP 1 i •RI PHASE 1 STEP 1 ESI 

1········ · 

l jNYS !SPECIFic··-· ABOVE iOF iOF • ---+c-+-------+-c--t------- ··-···· -··1-
iANALYTE .. UNIT i MAX FREQUENCY !CRITERIA (1) i CRITERIA (2) CRITERIA ! DETE.CTSiANAL YSES ] iialue····- ·- iQ ;Value iQ Value ···, cf· Vaiue··-···· ·: ci 

i!~~~·:~::·;: ~~:~~ : ~!~ ~:~: ~:~~;~:::~~g~g ~~= ........ :: .. --~--~:-.-.~:r'. '.~J:1 ~:1 ············· ········ ~ :;i~t ~· , 2!~:~ •··~ :! ~ ~;~ 
tBeta•BHC UG/KG i 3.3 7% ! i Oj 4 58 i 4.5 iUJ i 4.6 iUJ 2.8 U 2.1 !U 

, Delta•BHC ·- . UG/KG ! O 0% i ... ............................... .. 0 0 i ..... _!i8 L ...... - .. 4.5 ! UJ !... ·· - _ '.'_,6J lJ..~ 1 . 2.8 U · 2. 1 l.lJ.. 
IDieldrin UG/KG ! 18 7% i 3.9105 NYDEC HHS 4 4 i 58 i 8.7 iUJ 1 8.9 iUJ i 5.4 U 4.1 >U 
iEndosulfan I UG/KG I 1.9 2% 1.17315 BENTHIC-CHRONiC 1 i l ·sa t · 4.s iuJ i 4.6 jUJ .. 2:s u 21•iu 
1Endosulfanll UG/KG ! 6.8 3% ! 1.17315BENTHIC·CHRONIC 2 2 ! 58 ! 8.7 !UJ ! 8.9l UJ 1 5.4U 4.11Ui 

/i[~E ~:m, ~1; ~ ,it _,_,::•Y:C ~~=~ ~=~~!t~ :!!-_ _1t-~~-11r-~: ~111
~

1 
-- ] r F]]! 

[Gamma·Chlordane UG/KG 40 17% ! 0.039105 I NYDEC HHS .... !.ClL .!.Cl! ........................ ?.8..L. 4.S1UJ j '----- ...... 3:~ .l:! .. ?.\[l:! 
\Heptachlor UG/KG 2.4 2% ! 0.031284 !NYDEC HHS 1 i ... -. 1 i 58 i 4.SiUJ :._____ 2.8 U ···- .. __ 2-:) tlJ.. 

iHeptachlor epoxide UG/KG , 10 10%! 0.031284 iNYDEC HHS Si Si 58 j 4.5,UJ : :_-'-~~--...:~-=-~~,..-==-_=___ 2.8 u 2 nul 

[i~~~~: -·-·· .... . -·-· ~ii~it• ~i~°,~ ··:. -~ :!.iii l::=: ... : ... ~f ii;~t :-·· ·- -· .. '..:~ -. ·~j]r ...... ~; i- -· :-~:~u~~-·~:~= ~~;{~J.:~:;:~~~--,a}J[l~J: :: ~;~:::T;Y-~-!~ ~-~ --·::~!ff ·,l 
;Barium MG/KG , 488 100%i ! O: 58 ; 58 , 160) ! 488 fJ 121 68.8! 
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.ANALYTE . - ··-·-·-
Manganese I Mercury __ _ 
Nickel 
;Potassium -

fse1~~1:1-
~ 
!Sodium 
I Thallium 
'vanadium 
1ziric 

Notes 

t-·-r- - !--· --
--·-··· ·-i - -

Seneca , .)epot Activity 

SEAD-4 Remedial Investigation 

Sediment Sample Results 

·tSEAD-4 
,SD4-28 
!SEDIMENT 

SEAD-4 
S04~9--

SEDIMENT 1 ·1 ····-

' 
-- - '··-· 

;s EAD:4 
'. so4~"i 
l s°EDIMENT T -·--- ! 

4·101 9r 41020 1 ' . . 41021 ! 
o: 0 

I ., 
0.2. l -- -·--i - --··- i I I SA 12/8/1~~8: 

_ -r __ ----- _____ ··--.- ---- .J _ - ·-- ---_ NUMBER-i NuMBER_ ,NUMBER ··· rRi PHAsE 1 sTEP-iT 

o, 
·0.2 

12/8/1998 1 
SA -j 

!RI PHASE 1 STEP rj 
i iNYS !SPECIFIC ABOVE !OF !OF ; : 

UNIT :MAX FREQLJENCY !CRITERIA (1) !CRITERIA (2) . CRITERIA I DETECTS \ANALYSES I Value :a. !Value 
;•- ·- .. ·-•--"- r 

10 
·MGIKGr- s4ao 100%, 4so1Nvs LEL _.·-·:::: _ --~ _.?.8.l ···----···?..8.L ... __ ::::s~1 s19IJ ... 1 _____ __, 

fsA 

02 
12/9/1 998 1 

.Ri°PHASE 1 ·sTEP 1 

Value 

1?5!:.0..:_4 
ISD4-3 
i SEDIMENT 
!s64-3 -

0 

0.5 
11/2/1993 . 

iSA 

j_E SI .. _ 
I. -
Value Q 

430 1 l 
0.1:i: MG/KG ! 2.4 59°/, 1 0.15!NYS LEL 16 1 34 ! 58 1 0.12 ,UJ 

MG/KG I 453 100%1 16INYS LEL ---- -1 ··--saj ·- - 58.,... -- - 58 ---·- -· -···siii J so 7 --·· -j3,4 ·' 

MG/KG I 3460 100% i ! ----- [ - o;··-·· ~ -·- 58 ; 2040 ,J l 2100 -r 1410: ·: 
·-· --·--····-·--·····-·•··-·--· ••••..•• , ... ··---··-•· ··--· . ·1 -···,·- • ·- -- . • ··•-······--···········•·· .. -···· --·· ·--- ·-- •· ... ···-··-- . ·-· •. , -

~~;~~ : ~; ---~~~ l ---·------, h~YSLEL ----=~=----~--- ~~+ i~ j--T --~1~TI1··1 - ---~H~--- ~~~ ~ --- ~1~~~ 1 
MG/KG ; 1370 64%1 i 01 37 ! 58 : 306 1J I 1370!J 77.3 J ··---~ 1 

1MGtKC,.j_ ____ o . __ g_'l:'~J.. ·•··-· ___ C!.. gJ .. .. ~J!.l:!J ! _1?,~j l!~. ·- ~au 02a :u . 

1~&~~, m~ --- --~~i---- -·-12ah~YS-LEL ------- · - -_ 4~l- -m- -- - -~~~/t -' 1
~~~

1
~ ----- - --- ~iii! 2

~:: : 

{1) Cnteria calculated using a TOC of3.91%. This 1s a site wide TOC value 

(2) NYSOEC HHS= NYS HUMAN HEALTH BIOACCUMULATION CR ITERIA 

BENTHIC-CHRDNIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYOEC WIH = NYS WILD/HUMAN BIDACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

J - - - .. J-.. ------.. ' I - , .. _ .. ____ .. - - .. - .... --.... -.. .. .. 
... !.. .. , i i iSD4-30 I SD4-31 SD4-32 

..... 
1 

... .. .. -·· ' I I ' ..... TSEAO, i '"''' t SEAD-4 .. .. 

···J=-l=· l : _c ·- i•- '"°'"'" . i '"'"'" -seiiiMEii\ 

-· ---- - · 1 1 1 -r-~ -:.A ,~:~i ---+-- - --+---------+---- .. -..;. .... 

r·- ................................ 1 .. 2.1~11 .. ~es.[ .. .......... I ........ .. 
SA SA 

0 .. 2 

41024 , 
0 .. 

.. .... 0 .. 2 .. 

12/14/19981 

NUMBER NUMBER !NUMBER 1 RI PHASE 1 STEP 1 i RI PHASE 1 STEP 1 'RTPHASE 1 STEP 1i_ 
----!NYS - - - !SPECIFIC !ABOVE OF !OF 

'ANALYT,_E .... ..... .. .................. ':' .. ~ .. 1 .. ! ........ ..J MAX FREQUENCY iCRITERIA(1) CRITERIA(2) CRITERIA lDETECTS 1ANALYSES f \/alue j Q Value ................ 9 !Value 
1,1,1-Trichloroethane UG/KG ! 0 0%1 0, OJ 58 i 42 iU 21 U 

J J.fi~Tetrachloroeitiane UG/KG ! O 0%1 11 .. 7315 NYDEC HHB OI OI 58 ! 42 !U .................... 2, .. U 
i f: 1.2-Trichloroethane UG/KG I O 0% 1 Oi 01 58 ! 42 IU 21 U 
r 1, 1-Dichloroethane UG/KG I O 0% ! DI O I 58 ! 42 ! U 21 U 
: , ,1-Dichioroeiiiene - ........... UG/KG I O 0%1 0 .. 7821NYDECHHB oi .................... .. .. ...... .... 01 58 ! 42 IU ........ 21U 

i f2:·oichloroethane ...... UG/KG I O 0% \ 27 .. 3735 NYDEC HHB D! o1 58 ! 42 jU 21 (j 
r1,2 .. Dichloroethene (total) !UG/KG i Oj 0% 1 I I 01 Oi 58 ! 42 iU I 21 IU 

[ 1 .. 2: .. Dic~ .. l_c>!.°.P.!.C>P.~n. .. e. ............ .. LJ.S'.!~~ .. ~ 0 0% I O i .............. O L ........ 58 i 42 i U ............ ?. .. 1J':' .. 
'Acetone UG/KG i 210 26%1 01 15 ! 58 ! 140! 81J 1 
[ i"fenZene.......... .... . .. ................ UG/KG i O 0% \ 23 .. 463 NYDEC HHB Oj O! 58 ! 42 IU 21U I 

\Bromodichloromethane UG/KG 1 0 0% 1 DI Di 58 ! 42 IU 21 U 
iBromoform 
i Carbon disulfide 
[ Carbon tetrachloride 
! Chlorobenzene 
;°Chlorodibromomethane 

UG/KG ! 0 0%1 01 Di 58 1 42 iU 21 U 
UG/KG I 16 9°1,! DI 51 56 ! 42 IU 21 U 
UG/KG ! 0 0%1 23.463 NYDEC HHB OI O! 58 j 42 \U 21 U 
UG/KG i DI 0%1 136 .. 6675JBENTHIC-CHRONIC J D! o; 58 !- 42 1U I 21 IU 
UG/KG i ~ - - - ·o%1 .. -· - ---- - Q! Di se t 42 iU 21 u 

Chlori:> .. e.!~:;i~e. .. ................ -...... :::1uG/KG I O 0%1 01.. o! .. 58 1 42 IU .................... ?~ .. .. ':' .... I .. 
Chloroform UG/KG i 14 3% 1 O! 2! 56 ! 14 IJ _ 21 U 
Cis-1,3-Dichloropropene \UG/KG ! 0 O% i Oi Oi 58 ! 42 jU .. 21 (U I 

[_Ei.fiy1 be!5fE:n.~ :-- · -.. - ,uGtKG I o D%i 938 .. s2 BENTH1C-CHR0N1c 01 ~i .. 5._8L .. .. .. 42 ,u ____ ... :~?.!}Tl .. 
; .. ~ethyl .. .. ~!.i:>~ .. i .. ~: .... .. .. J UG/KG I ~.. 0%1 .... .. ~'t 0 : .. 5. .. 8. ;____ 42 1U ............ ~ .. ! .... 1 .. 1! .... 1 
:Methyl butyl ketone IUG/KG i O 0%! 0 .. O, 58 ! 42 !U 21 U 
:Meiiiy1ciiTciriiie .... __ :uG,KG 1 5 2% 1 01 11 58 \ 42 :u 21 u 

1
-...... .. 

i ~:~~!~1~~~r~~~i~~ ~.. ..J~i;~~l:~:::.::~ ~m .. ~!: ::::~iL:_ !!-! -.. :~i~.. _
0

]J[i" __ _ 
I Styrene !UG/KG i 3 3%i DI 2 i 58 ! 42 iU 21 U 
[Tetrachloroethene iUG/KG i O 0% j 31 .. 284 NYDEC HHB Di Oi 58 1 42 ,U _ .... __ ..... 21 U 

lt~ir~:::.~"]i T . §! ,~~~~~:~~:g~:g ~]_-~-=1=iJ_: ~:J[f=:~=-~~ 
;1,2-Dichlorobenzene jUG/KG 1 0 O%j 4692 .. 6BENTHIC-CHRONIC Di Oi 58 110 iU 13□tuJ 
/ i,3-Dichlorobenzene .. --,UG/KG i O 0%; 469 .. 26 BENTHIC .. CHRONIC Oi _ .... ....... _ .. oT .. --...... _ .... _58 .. _ .... __ .. _____ ...... _ 110 ,U .... . i3i5jiJ:j 

·~:~:-~~:~rf;~tit:propane) fg~~g:f ... _!~ .. -- .. - ... ~~ : 469 .. 26 BENTHIC-CHRONIC : .. ~1 .. : : i1............ l ... -.... --.. 110 ,u ....... )~~! ~ J 

,i.4-:-s~r"iictiioropiieriai - 1uG1KG i o □% 1 a: o : 58 1 260 :u , 320 uJ 

!.~ .. _,4.6-.... "!"Ii~~1".r°.P .... E~ri.9l_ .. _I UG/KG i o D%i Di ................ gf S8 i .. !~g_l_!:! f .. ---- 130 UJ j .. .............. .. 
!?,~:D~ch.lorop .. h:~-~L .. IUG/KG i O 0%! Oj ........ ~ .. i 58 : 1101u .. .. _!~~ Y .. J .. 

P:\Pit\Prr.. .. \$encca\S4ri\tableslnew _sed(3 .. 9 1 ) .. xis Page • '85 

Q 
20 UJ i 

20 UJ ' 
20 UJ [ 
20 UJ ' 

.. ~6jo{l 
UJ ' 

20 lUJ i 

-= .. ~ .. :::~ .... 3~ tti 
.. .. _ ... .. .... ~~ .. 1 .. ~ .... ~ .... i 

20 UJ ' 
20 uJ l 

.. :ioJ"i:Ji ] 
201"i:JJ ' 
20 \UJ .. i 

jll 0J ' 
201uJ 
2o luJ 
2o [uJ 
io luJ .. 
20:uJ 
20 iuJ 
2ci!uJ 
~oiyJ 
20 ' UJ • 
20 JuJ .. 
2_Dj LJ.J 
20 :uJ 

2cijuJ 
2D(UJ 

140IUJ 
i4ci!i.JJ 
14o fuJ 
1 4□ ! 1..ij : 

:l3Ci j uJ .. 

14 .. ~1ur 
1401UJ i 
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ANALYTE 
2 .4-Dimethylphenol 
2.4-Dinitrophenol 
~.fpinitrotoluene 

_ _! 
I 

! 
-r· 

Seneca A1 , pot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

1 ·T----- 1··- : sE11O:4-·· --·-·r· 1~EAD..:~ ____ .t L~AD-4 

--- , --- --~-----+---------+----+ ..... , .. __ ,,, ___ '. ___ j~-~~:E~J -····· _J· _ ~-~;!~~~T -- ~=+ ·J~;j~~ENT 

--- : '------=-!:::·::.·==~=t-- . ~!~~!!- ·----=~ _ ~~~~i .: 4102~ . 
I I . 1 1 0.2 ! I 0.2 0.2 

.+-· 1 _ r·- ----- r-· - 1 -- - 121911998]- - 12,s,,99a l l 12,1411998 - - . ··-·-r···· ·-·r 1sA , - SA - • --- • SA . 

_ 1-· ···- ..... _, NUMBER NUMBER !NUMBER !°i'<IPHASE 1 STEP 1 I RI PHASE 1 STEP 1 f ·-- 1Ri PHASE 1 STEP 1 1 

_ I _ iNYS SPECIFIC ABOVE OF !OF I --·-rt-· - . 
UNIT IMAX FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA DETECTS !ANALYSES \Value ____ ,!O ... Value - ......... _ .. ·io 41v-alue .• Q 

-~~ Gl~~J.... 0 0% 19.5525 BENTHIC-CHRONIC 0i 0 i SBJ. 1101UJ .....• ··- __ 130 ~ _ 140
1
UJ 

UG/KG I 0 0% 1 0; 0 ! 58 1 260 IUJ 320 1UJ 330 UJ 
UG/KG 0 0% 0 j Di SB ! 1101U ~UJ 1·__ _ __ ~~J~ 

2,6-Dinitrotoluene UG/KG 0 0% 1 0 I 0 i 5B i 1101U 130 UJ I 140 IUJ 

2-Chlor2~a·phthalene UG/KG 0 0% or oi ' sii! 110 u :5~ Q:;! 1t·- . 1_~oj u 
2-Chlorophenol UG/KG 0 0o/o j 01 01 58 1 110!U 130 UJ 140 IUJ 

,2-Methylnaphthalen7 ___ UG/KG ! 31 9% 1 1329.57BENTHIC-CHRONIC 01 5 ! 58 ! 110U - - 11 UJ ' __ . __ _1_4-~t~J 
2-Meth)lie_henol ~ G/KG L__,Jl, ····-· 0% 01 Oi 58 1 1101u ...••.. -·--·-··" ..... ~~ -~J 1~0 u 
2-Nitroaniline UG/KG I 0 0% DI Di 58 ; 260 IUJ 320 UJ 330 u 
2-Nitrophenol UG/KG I 0 0o/o i 19.5525 BENTHIC-CHRONIC 0! 0 ! SB i 110 IU ......... ijij'fjj 146',u 
3,3'-Dich\orobenzidine UG/KG 0 0o/o i 0 0 j SB ! 110 U 130 UJ ~i~ _ 

:! :tci~~Imet hylphencT • ~~;~~ ~ ~~ I ~- ~i __ JU ~:~ ~ ----;~g 0] __ ___ ~~~j ~~ 
4-Bromophenyl phenyl ether UG/KG 0 0% I 0 I 0 ! 58 i 110 U 130 UJ ____ _ ---~ UJ _ 
4-Chloro-3-melhylphenol UG/KG 0 0% 0 ! 0 i 58 1 110 IU 130 UJ 140 IUJ 

:4-Chl~ nihne - UG/KG I 0 0% 01 0 ! ____ , .... --,~~l-- 110,UJ __ )~ UJ " 14~ rUJ 
4-Chlorophenyl phenyl ether UG/KG I 0 0% 0 o , 58 1 1101U 130 UJ 140 U 

·4-Methylphenol .... _ •. UG/KG , 140 10% 19.5525 BENTHIC-CHRONIC 2! 6 ; 58 ! 110IU .......... -e.·1·r · - 140 U 
14-Nitroaniline ---- UG/KG ·o 0% 0 j 0 ! SB ! 260 jU - - -- 320 U '330 i.J 
4-Nitro.phenol - UGiKG! 0 0% I 0 i 0 ' 58 i 260 U --·- - 320 U 330 U 

l\ce:;ia~t6~~e UG/KG 610 19% 5474.7 BENTHIC-CHRONIC or=~::=:_n c:.:=:::=:}~r == 1101U ~jf~iQJ 14Q U 
Acenaphthylene UG/KG 130 17%1 0 10 ' 58 ! 110 U 130 UJ 140 U 
Anthracene - - UG/KG 1700 47% 4184.235 BENTHIC-CHRONIC 0 27 ! 58 1 110 jU 130 UJ - ---- - - 8 J 

. ----- -- --"""'-+---c-'.C"'C'"c=t-c-=c=,-,..,.,.,,=-----t---~ --- . -----+-,--+--- -- ~-- --Benzo(~)anthracene UG/KG L~~..Q 84% 50.8365 NYDEC HHB 261 4~~ --- ---.. -~!---- 12 J ..... _ 2__2 JJ . 23 J 
Benzo(~)!'}'~':~e -~G/K~ J-2]_~ _,,. 84% 50.8365 NYDEC HHB 26 1 49 i 58 1__ 14 iJ _ .. _. ____ 3_~_ !_ 2_6 J 
Be_n~<:>(b}fluoranthene UG/KG ! 4800 88% 50.8365 NYDEC HHB 35 1 51 ! 58 1 38 J 80 J __ _ ____ .3._~ ~J 
Benzo(ghi)perylene UG/KG I 3200 78% 1 DI 45 1 SB ! 15IJ 34 J 35[J 
Benzo(k_)~o_r.an(hj _ne 00KG 5700 43% ! 50.8365 NYDEC HHB 20 i .. ?.~_! ~~.) .. 110iUR ... ·- ... - !~~ !IJ.~ --_ 35-1j 

,Bi~(2-Ch~roetho'2'.)m~ thane UG/K~ ~- 0 0% 1 01 ol 58 1 110:u ____ __ 1_~_!!,tt,JJ _ _ 1~ j u 
Bis(2-Chloroethyl)ether __ UG/K~ 0 0% 0 0I 58 i 110!U 130 UJ _ _ 1~ ! ':/ 
Bis(2-Chloroisopropyl)ether UG/KG I 0 0% , 0 0 I 49 1 110 IU 130 UJ 140!U 

~s(2-Ethy!hexy-1)~-~th __ ~la~- UG/KG I 42000 40% ! 7801.4475 BENTHIC-CHRONIC 1 l 23 i 58 1 .. 110,U .. _2~9 j==- -.-.. -.. -- __ -- f -401 U. 
Butylbenzylphthalate UG/KG I 16 9% , 0 51 58 ! 8.6!J 15 J 16 J 
Carbazoi'i,' ..... UG/KG I 500 40°/4 01 23 1 ..... .. ss( 110!UJ ........ TT ·-·· ... 7.5 J 

Chrysene· UG/KG I 6200 90% ! 50.8365 NYDECHHB 34 52 1 58 i 26 IJ S4 J -- ·so J 
Di-n-butylphthalate UG/KG I 250 4 7% , 0 27 i 58 i 110 1 U - 130 UJ 140 UJ 
Di-n-octylphthalate i:fr;iKGT 46 5% ! o 31 SB !... 110 U 6.7 T 140 LJJ 
Dibenz(a-,h)anthracene UGIKGi 1200 50% 1 o ' 29 ! 58 i 7.3 J 12 J - 13 l~i-
Dibenzofuran - - UG/KG ; 230 17% 0 10 i 58 1 110•U 130 UJ ·-----· - -·1·4o)'ijj 
Diethyl phthalate UG/KG I 17 3% 0 21 58 i 110 U 17 J 140( UT 
Dimethylp_!l_thalate ~!KG ! 0 0% 0 Di 58 1 110U •.. ·==-·130 UJ ---=_-- ·-;4~[ U 
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iANAL YTE" -
! Fluoranthene ·· 
t'i=iuorene · 

Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

r ····· : ··· · ; s EAb-4 ······· rsEii1:s:4 ······ l sEA□-4 

J j j ,--- ·-----L !SD4-30 SD4-31 S04-32-_ 

-·-·-····-----+------------ - ~~_:=; -=-_:JE!~=-~t~-1=·':·!;~~ !"°'""' ·":r 
. i 12/9/1998 i 1219/1998 , 12/14/19981 i -- t ·····-·········i -- ---t-------t-- /s11 ... _. . - r ·· SA SA . ; 

f ·· ! NUMBER NUMBER !NUMBER !RI PHASE 1 STEP 1 i RI PHASE ·1·STEP i ........... 'i:i:i'PHASE 1 STEP 1f 
NYS SPECIFIC ABOVE OF i OF i ! ·- . --1 

1uNIT !MAX FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA DETECTS !ANALYSES !Value !Q Value 9 .... Value -· · Il a·:· 
UG/KG I 16000 93% 39887.1 BENTHIC-CHRONIC 0 , 54 1 58 [ 34 \J 64 J 85 J ! 
UG/KG 1 660 22% 312.84BENTHIC-CHRONIC 1i 13 ! 58 1 110 fU 13DTJJ... 140UJ ' 
UG/KG I 840 3% 5.86575NYDECHHB 2! 21 SB ! 110 iU 130U 140UJ I 

. UG/KG I O 0%1 Di 01 58 t 110!U 130 UJ 140 UJ ' 
[Hexachlorocyclope ntadiene- u'GiKG! 0 0%1 0 O; 58 ! 11DiUJ ............. ----· 130 UJ 140 UJ 

I Hexachlorobenzene 
iHexachlorobutadiene 

t Hexachloroethane UG/KG I O 0% 0 0 f 58 I 110 I U .... ·-i 3·o"iJj' 140 UJ • 
!lndeno(1 ,2,3-cd)pyrene UG/KG I 3100 74% 50.8365 NYDEC HHB 21 43 1 58 1 11 iJ 28 J . 27 J . 
i lsophorone ·--.. ··- -·- ·-··· UG/KG i o 0% 0 , O I 58 i 110 i U . 130 UJ 14.0 UJ i 

[N-N~trosodi.phenylami!:_: . UG/KGT" 760 2% Qi 1r::: _____ ?.~L - 110 [U -·-·· i ~QjQj ....•. 14~ .i..iJ.: 
iN-Nitrosodipropylamine UG/KG i 410 2% i Qi 1 I 58 1 11D IU 130 UJ 140 UJ 

;;;;;;~. ;.½e·l ·f :~=--·---~=-g:~;~~ : 1~ 1~~1 1173.1SBENTHIC-CHRONIC ~: ~J _;:.: ;;~;~ ___ ··1a~t ~-;:-·.;_:-.f~1·~~.j 
i_Pe_r:,_~~c~l.o_r~p!.1_:.~£1. UG/KG ! 0 0% 1564.2 BENTHIC-CHRONIC O O; ··-~·~L. 260 1U ____ ~-~~ .l,JJ 330 U_J ! 
!Phenanthrene UG/KG I 7900 88% 4692.6 BENTHIC-CHRONIC 1 • 51 i 58 1 19 !J 33 J 50 J , 
!Phenol ·•·--·- UG/KG ! 210 7% 19.5525 BENTHIC-CHRONIC 4 ; 41 58 1 110!U 130 UJ ·==~~~:.~}~-JQJ 
!?Y!.ene .. __ ......... UG/KG I 12000 93% 37579.905 BENTHIC-CHRONIC O 54 1. 58 1 22 IJ .... ~!. L . .. 6~.

1

J. 
!1,3,5-Trinitrobenzene UG/KG I O 0% 0 01 58 ; 12D !U 120 U 120 UJ ; , ............................. -....................... . ........ 1.. l 

'.!_,3;,?.Jni'.r~benzene _____ •UG/KG i o 0% 1 O! D! 58 1 12DIU ____ 120 U __ ___ .. 1.~~,LJ~ · 
2,4,6-Tnnitrotoluene UG/KG ! 0 0% o, O; 58 1 12D!U 120 U 120 UJ , 

'.i~~;~;;E_=- l~igL ,;: l~! :; t_ji_ i~ -~~~~i i[ -- ;j~r: 
!2-amino-4,6-Dinitroto\uene UG/KG i 200 2% 1 0i 1 ! 58 ! 120;U ___ _ .... ___ !~~IU._i _.. 1.~D.UJ . 

:3-Nitrotoluen: . . jl:!~!~.<3.J _. _ o 0%1 ~l .... ~! ~91 )~!:l j l,J 12~j U.. i 1201uJ 

[1~; ~!1

~.: J~[r:i~!~!uene 1ug;~fH-14~ ~~ I ~: ... . i" t ···· ....... ~:1 ······· ........ ·{mo .... _,, ____ 1~~jg .j1 

. ~-~~-fl~t 
;HMX !UG/KG I· 0 0% 1 Di DI 58 ) 120 !U 120 1U 120 UJ 1 

:~I ~~enzene l~ii!I~ __ :• ! ---- ~~ i ·!! •- !I-- •ill !!!!~ =- - ·--i!~fg r----~.:. · ·11~1t~: 
'f4'-DDD -- :~jlJ9~~ 90 22% 1 0.39105NYDECHHB 131 13 1. 58 1 5.4 !U ------· ~c~[Q~f--·-.·-·_ $;~j lJJ . 

!;:~:~~~ ·~6;~·~+ :: ~:~1 

~:;::~~ ~~~~g ~~= ::: ·· -i:1 ::~;1 Hlo· ~--·:--T-7 lY ::1l~~ , 
;Aldrin UG/KG ! 2.8 5%1 3.9105 NYDEC HHB Di 3 j 58 j 2.B!U 3.4 U 3.5 UJ . 

:6Ie.~..:..S.!:lt __ __ -·- uG,KG I o oo;, 01 01 5a : 2.a ,u ----~ - Is 1QJ . 

l~~~fif~6~ria~e -1~t~~ i ~6 1 ~~ ~:~;~!~! ~~~~g ~~: ~1 ··· ·· 5J · ;:! ····· ········· ······ ···· ?J!t · ·· J;f~ 3.6:1 ~~ 

[Aroclor-1221 UG/KG I O 0% 1 0.03128_4 NYDEC HHB Q , o, 58 1 11D;U 13ci lu 140 iUJ 
J\roc\or-1232 UG/KG ! 0 0% 0.031284 NYDEC HHB Di D! 58 1 54 iU 66 U- ·-· · _·_---_ --·- 69fUJ 
!Aroc\or-1242 UG/KG l O 0% 0.031284 NYDEC HHB Di Di 58 ; 54 IU 66 !U 69 UJ 
!Aroclor-1248 . UG/KG \ 0 0% 1 0.031284 NYDEC HHB o' .. ---~1. . ............ ?.~.L..... ·-~ j:g: · . ~~jQ .. ~~Jijj 
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ANALYTE 
Aroclor-1254 

· Aroclor-1260 
Beta-BHC -
Delta-::BHC 
Dieldrin 
Endosulfan I 

. Endosuiian ll -

Endos~lfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone -

• Gamma-BHCILTndane 
Gamma'.Chlordane 
Heptachlor · 
Heptachlor epoxide .. 
Metho;ychlor 
Toxaphene 
2.4.5-T __ _ 

· 2.4,5-TP/Silvex 
2.4-D 
2,4-DB 
Dalapon 
·oicamba 
Dichloropro-p 

Dinoseb 
MCPA 
MCPP 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
iron-
Lead 
Magnesium 

Seneca Ai ..__ ~pot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

; ! ! ' 1SD4-30 ! SD4-31 , 
ISEAD-4 

js.Q~-32 [--1~ : I • . • -{ - ' -isso:•:>~{f'"'N' ":ii 
.... - . -T- --··; I I ·-r_::-___ .J - - ls<'Ao,· =-=---'--~seAp_, - f 

!SEDIMENT 
41024 

0 
0.2 

12/14/1998 
1· 

' ! . 12/9/1998 ' I 1219/1998 ! 
SA 

I I 
1- _i___ l !NYS SPECIFIC 

NUMBER.TNUMBER 'NUMEfER ___ i Ri PHASE 1 STE-P 1-~ !31 PH~~E 1 ~_§!:_!_ i 
T -- !SA • e A - i 

R.I PHASE 1 STEP 1 
ABOVE iOF [OF i ___ . _ _ i 

UNIT !MAX FREQUENCY CRITERIA (1) CRITERIA (2) 
UGi KGr·- sao - 45°/, 1 0.031284 NYDEC HHS 

CRITERIA I DETECTS [ANALYSES !Value lO !Value lO Value :a 
40:J 2s 1 2s 1 58 1 <0l J 77 

UG/KG I 250 1 16%! 0.031284 /NYDEC HHB 9 1 9 j 58 ] 54 !U I 66 IU 
UG/KG ! 3.31 7°/o I Oj 41 58 ! 2 SIU 3.4 /U 
UG/KG j 0 0%1 

[ UG/KG ! 18 7%1 
jUG/KG j 1.9 2% 
UG/KG I 6.8 3% 
UG/KG 1 12 9% 
UG/KG j 0 0% 
UG/KG I 15 12% 
UG/KG I 62 7% 

IUG/KG I 0 0% 
jUG/KG I 40 17% 
UG/KG I 2.4 2% ! 

TUG/KG i 10 10%1 

---+-----+------+--------+-----0-+'i ___ D.,..i _ -~~ , 2.S!U ... ~ .411,J 
-· . 3.9105 NYDEC HHS 4 / 4 i 58 1 5.4 ;U ____ 6.6.[U .,_ 
- ·- 1.17315 BENTHIC-CHRONIC 1/ 1! 58! 2.8 !U 3.4 [t,!__, _ 

1.17315 /BENTHIC-CHRONIC j 2 : 2 : 58 ! 5.4 !U ~~~•--

ir ·- !r=:: t !li~ == Jt_ 
- -·· 0.039105NYDECHHB 1~ 1KI-- ·-m ···••· H1~· ·· !1fu 
__ ., 0.031284NYDECHHB 1i 1! 58 1 2.8 [U ·--·-· ·- i 4 U 

___ ,, 0.031284 NYDEC HHB 6 1 6 1 58 1 2.8 :U _,_ 

31 .284 /NYDEC W/H 

l~g~~l 68 3% i 
0 0•1, ! 

/UG/KG j 21 11% 

-------;-------+---DI 2 i 58 ! 28 [U . ·-· . ~1 ··· ········· .. ~] . ~~~r:: 2s0Tu I 34oiu 

jUG/KG I 0 0%1 

I UG/KG I O U'/o ! 

l~~;~GI -·- ~--- ~~ : 

Of Qj 9 ; 

- -· • ~:-- . --· 0i L I :: ----- - ---
o: 0 1 ------ 1 

O! O[ 9 j 
UG/KG ! 0 0%1 Di Di 9 j 
UG/KG i 0 0%1 
UG/KG I 0 U"/o 

. 0%! 

-=t-----1---------+--- _gL_ _ _P.L ..... .... ~.!-: -------+---+ 
L_ _._ g! 9 ; 
O! DI 9 ! 

69 IUJ 
35 UJ 
3.5 UJ 
6.9 UJ 
3.5 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
is UJ 
3.5 UJ 
3 5 UJ 
3.5 UJ 
35 UJ 

350 UJ 

IUGIKG I O 
!UG/KG j 0 0°/o i 
MG/KG ! 221 00 100%1 
MG/KG 1 . 82. 7 -----~ 

/MG/KG L- 37.7 ~llo/o ! 
I MG/KG_; 488 100'/o i 

Oj Di 9 ! 
o! 58 1 55 ; 

==;: : ~ 1 ~~~~~~ 1 ~~r ~;r :~,-;---------, 
01 58 ! 58 1 

794D J j - ·-moo -~ ,..,,j, 
9.J IJ 1 6 J 1.2:UR 

2 1J . ----·-· 1 - - 13,5,J 

62.7iJ 
---63 1, 99.3 J 

MG/KG ! 1.1 ... ·- 100%1 
MG/KG I 34.1 47% 0.6 /NYS LEL 
MG/KG j 140000 100% 
MG/KG 4800 100% ' 26/NYS LEL 

100%1 

Di 58 ! 
2-41- iii 
Di 581 

28 i 58 1 
0 1 

..•... 

58 j 

581 
58 ! 
58! 

0.35 !J 0.6 J 
j - ····-·· 

~ 
; 0.82 

102 69100 
12.7 /J 24 
7 7 ,J 11 .9 J MG/KG 28.4 

MGIKG 1 2640 100% 

58 ; 
--1 58 1 .'.!B 33.t 

58 ! ·--:::er----~~-----------,t--+---

MG/KG i 0 0% · -ol Di 
-

0.85 TiJ 1.1 o-·I ·-- ·-I ,olNY::;Lt:L I :,:,I --· -I 
- -· · - _, 58 ! 

MG/KG 87900 100%1 
MG/KG ! 374 95%1 
MG/KG ! 27900 100% 

20000INYS LEL 
31 INYS LEL 

45 j 58 / 
35 / 55 j 

0 1 58 1 

58 / 
58 [ £!.al_ 

58 j 

12900 J . a; :-,~," :· : 29900 J 

~ ':< _.'jt·~·-1: ' 145.J 
2590 ! 8050 

_ .... 

0.75 J 
0.51 J 

73300 J -:=-~-- 2_z,1 J 
14.8 J 
41.J J 
1.2 UJ · .. 46100 j -i 

·•.••' 48.5 J 
12400 J 
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Seneca Army Depot Acli\'ity 
SEAD-4 Remedial ln\'estigation 

Sediment Sa mple Results 

____ J _____ i : ~~~; ! !~!~\f- -;: f~{i~-; 
J-- -_-_-_-+;_-_-_-_-_-_-_-_;-_-_-_-_-_-_---~--~--_....,_;_-_-_-_-_-~ii ················· - !SEDIMENT ' SEDIMENT -~' ! jSEDIMENY 

~ I~ -_,_ ,._ - - ~!:~- ,,Ji 
1
: ::,t~itt 4i024 i 

0 
0.2 

1211411998 

NUMBER INUMBER NUMBER RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 Ri PHASE 1 STEP 1 1 
INYS l sPEC1F1c lABOVE IOF OF 

,__ --
' ANALYTE -· 1UNIT !MAX 
iManganese IMG/KG ! 5480 
I Mercury _ . _____ ... ______ _ 

..... -
MG/KG I 2.4 

FREQUENCY I CRITERIA (1) !CRITERIA (2) l r.RITFRIA lnFTFr.TS ANAi YSFS Value 0 

~ 100% 1 - -- - 460 NYS LEL :l!! ::>!! ! o!! J 44/ IJ 
59% 0.15 NYS LEL 16 34 1 58 ; 0.08 [U 

I I I 1-····-·····1--·--·-, .. _ --- ---- ,_ ,Value I° )Value -- -- --1 --1· __ 245 __ _ 

0.13 J 

-- -io 
373 [J 

o'.13 IJ •. ' -46fJ !Nickel MG/KG ! 453 100% 16 NYS LEL 
i Potassium-•·- MG/KG i 3460 100% 1 
!seienium 

,,,,,,,,,,,, 

MG/KG ! 6,1 - --41% 
...... ·-···· 

(~i~E:.': __ MG/KG I 45% 1 NYS LEL 1.7 
jSodium __ _ MG/KG I 1370 64% 

·•··----·· ............ 

[Tt:i_~lliu!!l .. _., MGIKG t 0 0% 
iVanadium MGIKG i 1140 100% 
[Zinc --·· ········ MGIKG j 1150 100% 120 NYS LEL 

Notes: 

(1) Cntena calculated using a TOC of 3.91%. This is a site wide TOC value . 

(2) NYSDEC HHB = NYS HUMAN HEAL TH BIOACCUMULA TION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NY DEC WIH = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

P:\Pi1 \1'· ·•s1Sencca\S4riltablcs\ncw _scd(3. 9 1 ).xis 

• 

58 58 1 58 1 •,. -, . ,· i ••l iiJ I'< • ··-1:. ' ,. ~ 37 

D 58 1 58 1 11DOIJ -- , 1950 

I u l £4 ! :>ts ! U,b:, IU -- ' - -- " 11 u 
4 26 1 58 ! o.36 IJ 0.28 IU 

I al 371 58 ! 118 IJ 

I u l U j :,0 1 1..::::: 1u 
- ----- _1_4~-J ____ ,, .... 

- - I - - • - " )j u 
DI 58 ! 

L __ 41[ _ _ 58 !_ 

Pag" '"" of &5 

58 1 16.5 1 

- ~ - -- -- - - ~~ 
31 .9 

.i. i - 164 

2470 IJ 

o.·

1

--3- :--1-~~ -!-113 J ! 
1.4 UJ I 

40:6 J ·· · 

·isii J 

1(1/ ~',2(1()0 



ANALYTE 
1, 1, 1-Trichloroethane 
1, 1,2.2-Tetrachloroethane 
1.1,2-Trichloroethane -
1, 1-Dichloroethane 
1, 1-Dichloroethene . 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 

· 1.2-Dichloropropane ·-· 
,Acetone 
'Benzene 

·-

' Bromodichloromethane 
-----

,Bromoform 
Carbon disulfide 

, Carbon tetrachloride -·- -
Chlorobenzene - -

· Chlorodibromomethane 
: Chloroethane · · 

·-· 
Chloroform 
Cis-1 ,3-Dichloropropene 
Ethyl benzene · 

~e~I bromide 
, Methyl ~utyl ket'?_!:! -
Methyl chloride 
Methyl ethyl ketarne · 
Methyl isobutyl ketone 
Methylenechloride 
Styrene · 

.. 

feiraciiici"roetiiene 
Toluene -

Total Xylenes 
Trans-1 ,3-Dichloropropene 

Seneca Arn,_ 1>0t Activity 

SEAD-4 Remedial Investigation 

Sediment Sam ple Results 

l ___ _j _ 'I ii l_ _ !SD4-33 i ISD4-34 __ _ _J t~~=~s. 
41028 

0 
0.2 · 

__ _ _ __ 1_ • · 1 I I I rsEAD-4 r· 1sEAD-4 _ ••. r _ ,~~-A~4_ 

t=~~I __ ---· ; 1-- -=----~L~~:~:~ __ A:~'".'_ "":I l"°'"~<~i j''"'""' 
-j ! ' I Q 2 i , Q 2 ! 

· ~ - -·- l - -- 12,9,1 99a 1 ____ 1_3i9,~ ~i , 121911998 

NUMBER !NUMBER 1NGMBER : ~~ PHASE 1 STEP 17 ~~PHASE-1 STEP_d _ ~Rf PHAS~ 1 ?TEP 1 i 
ABOVE !OF IOF ! I 
CRITERIA !DETECTS !ANALYSES JValue !0 Value ·--· . . - - IQ Value ,Q 

0 1 0 ! -~ L 12 1u _ _ 1_:1 1i_- - --- 1a 1u 
_ _,_ ___ ......._ _ _ ___ -- --.-. +-.-.. -.. ---- -.-.. -.. ---+---O~i- 0 1 58 ! 12 iU 14 UJ 18 tUJ 

0 1 ·----or-·--· 5a i 12 1u --- ___ ·14JL _:-_ 1~[u 

Pl oi _____ .... ?..~.l .. _ _ 12 1u _ ______ . _ .'.4 u I 1a 1u 

I I I ; I A.; A.;:~1 ... ,::.;:: '" .: I ~: ~ : ~~ : ~; ;~ --i~ ~-t .... -·· . -- 1¾1~ 
0 ! 0 ! 58 ! 12 iU 14 U "i 1ai u 

L---t I I 
l !NYS SPECIFIC 

1.9.:.t:J!.:i:_-I MAX FREQUENCY CRITERIA (1 ) CRITERIA (~l 
UG/KG 1 0 0% 

fUG/KG ! 01 0% ] 11 .f31o lNYUt:(.; HHt:! 
UG/KG ! · oT -- U"/o l 

IUG/KG 0 0% ! 
UG/KG 01 

---
0% , 0.7821 INYDEC HHB 

UGIKG 0 O°to ! ~/ .• H.l:::> INTUt:Li MMts 

UG/KG I 0 0% 
Ql 0 ! 58 , 12 iU 14 U j -·-· - 18[. al 15 1 · 5a , 4 1J ··--·· --1-4u·· - 1s u 

~: ~i !:1---- ~;;~ -·--- =-~~B=-i-- ~- -}~ ~ 
UG/KG !._ ___ 0 0% ! 
UG/KG I 210 -----·· 26%! 
UG/KG 0 0% 23.463 I NYDEC HHB 
UG/KG 0 0% 1 

al o1 5Bl 12 ju 
o1 5 i 58 1 12 1u 
oj al SB ! 12 !u 

UG/KG 0 0% 1 
UG/KG 18 9%' 
UG/KG 0 0% 23.4631NYDEC HHB 
UG/KG 0 0% 136.8675 I BENTHIC-CHRONIC 

14 UJ :~~" 14 U - ·--·-
18 U ~-----·•-·-- - ,a uJ or--o: 58 i 12 U 

UG/KG ! 0 0% 
UG/KG I 0 0% 
UG/KG 3%1 14 
UG/KG 0 0% i 

UG/KG J 0 0% 1 938.5? I RFNTHlr.-r.HRONlr. 

UG/KG I o[ __ U''lri l 

LJG/KG ! 0 U"/o j 

UG/KG i 5 2%' 
UG/KG I 49 2%1 

UG/KG ! ·-=□- QU/o l 

UG/KG i 11 
------ ~ 

IUG/KG 3 3% ! 

l~~~§.l 0 0% 1 31 .284INYDEC HHB 

[UG/KG ! 42 9% ! 1916.14:.ltst:N I Hl'-'·'-'HKUNI'-' 
UG/KG i 7 3'/, ! 3597.66 J BENTHIC-CHRONIC 
UG/KG I 0 0% 

OJ 1 j 58 1 12 iU 

----------------~al· 1 I 5B i 12 1u 
OI_ __ 0 I .. 58 1 - 12 !U 

0 I 3j ___ __ _ 5~.L _ _ll[U 
OJ 21 58 ! _ 12j U 

--
1 

~-- - I 0 l 0
1
1 12U 

· --··-· .. - -· ·--· .. - al s 1····· 12 u 
01 2 j 12 U 
0 I O 58 ! 12 !U 

· " isfu 

1a !u 

- 1~ u 
18 ,U 

14 UJ · 1:aJuJ . 
14 u- 1B IU 
14 U 

_1~~ 
14 U 

-···----
18 U 

14 u 18IU 
14 u ~ 

18l U . 14 u- 18 U -- - -14 u.( -· 18 iUJ 
14 U 

- - · := .: : -ill~~ 14 U 
14 UJ 

1B IU 

~I ~: ---- ·--··i:l-------- ~; ~ -- -
0 I 2 ! 58 i 12U 
0 i 0 j 58 i 12 U 

--- · +-··· ···--·· ·-···- I ~I ~1------· -;{I---- ~; ~ 1 ----· 
f----~+-----+--------1---+----,c.;· I 

0 1 OJ 58 j 12 U 

Trichloroeihene .. j l!_G/KG !__ 0 0% 78.21TNYDEC HHB 
Vinyl ch loride UG/KG I 2.73735INYDEC HHB 

O! 0 SB ! 12 iU al o 5a 1·- --- · - - --- ··· ·- 12Tu 14 U -- 1BIU 

1s [u 0 0% 
1,2,4-Trichlorobenzene UG/KG i 0 0%1 

1,2-Dichlorobenzene UG/KG ! 0 0'/,1 4692.6TBENTHIC-CHRONIC 
1,3-Dichlorobenzene - UG/KG I 0 0% 1 469.26 I BENTHIC-CHRONIC - ~ -

73 2% 1 469.ib I t:St:N I Hl<.;-<.;HKUNI<.; 1,4-Dichlorobenzene UG/KG 1 

2,2'-oxybis(1-Chloropropane) UG/KG I 0 0% 1 
2,4 ,5-:: Trichloro phenol UG/KG i 0 0% " 

o1 o 5a ! B4 iUJ 
----~-----------

=~ 1==.:.:.:::::::.:.:::::, ~I ~1-=-~~--~~l -- ~: 1 ~~ 
Oj O[ 5B i - --~ j UJ 

0 ! Oi 9 [ / 
OJ O[ . 58 ) 200 JUJ 

14 U 

::~11 
86 UJ 110 UJ 

210 UJ - 260 UJ ----- ··-
i.:4.6-Trichlorophenol UG/KG I 0 0% 
2,4-0ichlorophenoi- !uGtK<;T 0 0%! 

0] Oi 58 ! 84 !UJ 
OJ Oi 58 J 84 jUJ 

86 UJ 110 UJ 
86 UJ 

--•··• 
110 UJ 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

-----+-- -----i--------+-----+----·-L· 

SEAD-4 i!:°EAo:·4 . [ 'SEAD-4 
SD4-33 ! SD4-34 ····-1 SD4-35 

SEDIMENT .1 SEDIMENT j SEDIM.~NT . 

41026 i ······1.~□-?.?. i 41028 ( 
O! DL - Oj 

, 0.2 1 0.2: 0.2 1 

I . -! 
1 

........ + ... --: :1~; ·-·-----1219/19981 SA 13t9i)9.9.8 f · "" ,-2,911fi0 j 

1 - -1 ---J-----+-----+-------+-Noc-Uoc-Mc=B-=E-=R--!!ccN:-:U:-:M:-=B-=E=R-+,:-:N:-:UMBER !RI PHASE 1 STEP 1 ! RI PHASE 1STEP-1 1·- IRi PHASE 1 STEP-1 ] 
-·-·---------- NYS SPECIFIC ABOVE !OF !OF ! ... 

,ANALY-TE·-·---·- - . - UNIT !MAX FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA !DETECTS iANALYSES ,Value ____ !O Value Q Value ------·--.. Q 
i2.4-D1iiiiiiiiy1pherio1 uG11<ci .. 1 a a% 19.5525 BENTH1c-cHRoN1c 01 01 50 1 04 lfff 86 uJ ····- 110 uJ 
!2.4-Dinitrophenol .. UG/KG I o 0% DI Oi 58 1 200 UJ 210 LJ:j' -·-·· 260 UJ · 
i2,4-Dinitrotoluene UG/KG ! 0 0% 01 0! 58 [ 84 ,UJ 86UJ . 110UJ 
12,6-Dinitrotoluene -·--- UG/KG I O 0% Oi DI 58 ! 84 UJ 86 UJ --··-·---··-··--··-·-110 UJ 
!2:c"tiioron.aphtti'a'iene UG/KG, o· 0% Q, or 58 [" 84 UJ ·-ii'6 u/' 110 UJ , 
! 2-Chlorophenol UG/KG f O 0% 0 I O; 58 I 84 UJ 86 uJ'· .. i"i·o UJ 
[ 2-Methylnaphthalene UG/KG I 31 9% 1329.57 BENTHIC-CHRONIC O ! 5 i 58 ! 84 I UJ 86 UJ -· - -· - i'.frj jjj ' 
[2-Methylphenol UG/KG I O 0% o, O! 58 1 84 !UJ 86 UJ 110 UJ : 
:;;:N11roaiiiiirie - · ······· uGtKG I o · · a% a t §[ : 58 : 2001uJ ········· ···· I i~ 9.T .. _ -··- 25.0 uJ 
!2-Nitrophenol UG/KG ! 0 0% 19.5525 BENTHIC-CHRONIC O! DI 58 ! 84 UJ 1 86 UJ 110 UJ 
f3,3'-Dichlorobenzidine UG/KG I O 0% Oi O! 58 ! 84 !UJ 86 UJ - ·-··- -· --,,o UJ ' 
I 3-Nitroaniline UG/KG I O 0% 0 ! 0 I 58 ! 200 UJ 21 o UJ . 260 UJ : 

/4,6-Dinttro-2-methylphenol UG/KG I O 0% ol ·at_.... sa! 200 UJ 210 .. 9.T . . .... ?.6.D. UJ .: 
: 4-Bromophenyl phenyl ether UG/KG ! 0 0% 0 I O I 58 ! 84 UJ 86 UJ 1-1 o UJ ! 
!4-Chloro-3-methylphenol UG/KG I O 0% O! O[ 58 ! 84 .UJ 86 UJ 11o)uJ j 

:::g~:~;~;~~1
~;i .iihenyieiher - ~~ik~ i ~ ~~ ~; ···· 6\ ··· ~:! :: ~~ :: ~~ ---··- ¼~~ ~~-; 

!4-Methylphenoi' ·--·--··· .... ·········-. UG/KG I 140 10% 19.5525 BENTHIC-CHRONIC 21 sr--· . ····--·-··ssr-.-.. :,;",J.';1'."~ J 86 UJ . 110 UJ 
; 4-Nitroaniline UG/KG ! 0 0% 0 i O ! 58 ! 200 I U 210 U -·-- - · ·--·· ---· ·2"e;'6' UJ 

[~:lllitrc,p~enol .. _ - -- ~9.!!<~ I g 0% Di .. .... ~L ~8. ; 200 U . . 21~ U , ----260 UJ ' 
!Acenaphthene ~.9.!!<_~ i 610 ·····---· 19%1 5474 .. 7 BENTHIC-CHRONIC O! ·-- 1 ~L .~8. l. ..... 52 /J _ ... 86 UJ I 11 ~ UJ 
iAcenaphthylene __ . --·· UGIKG i 130 17% ; Di 10! 58 ! 84 ,UJ I 86 ,UJ 1.. . ......... _ 5,.9 J 
!Anthracene __ ·---· UGIKG ! 1700 47% 4184.235 BENTHIC-CHRONIC o: 271 ----~~:--··-· 9.5 !J ·-·----·--·-·--·~§_~~ !-.--.. --.-- .. -2:! J 

:: :~i~~:~-:~;:~~e~e~e rn~;~g I ·- ~~55 ::~ I ~~::;:~ ~~~~g ~~= ~:: m .. ~:1 .. ···••·•··•· -mj i ..... •·••····· ·••· · .. ~~ jj · -----~-~ j 
;sen'z'o(b)iiuoranthene · UG/KG ! 4800 88% 1 50 .. 8365 NYDECHHB 35 ! ··- -si j 58 ! 45 [T · + ·· _ •---¾t--- 180 J 

~enzo(ghQperylene ____ iUG/KG j 3200 78% ! O! __ 45 !_·-· 58 ! 16 iJ - ·-·----- -- .. _ .. ~3 J _ __ _ _ .... -·· ~_? J 

ii~1~f ~~:%1~:l~~~}fa~hane _!~~~!·! ~?~~ 4~~ i 50.8365 NYDEC HHB .. . ?~! ~ = ?~i . ... .. ... !:; ••· .••... ·. -:••:: :•= !11~I' ··•·· ...• :. ~~ ---- ifil; r . ~ 1 ~ ~.~ 
!Bis(2-Chloroisopropyl)ether UG/KG i O 0% [ Qi Di 49 : 84 !UJ ··· 86·1\ ff l.. ffci UJ 
!Bis(2-Ethylhexyl)phthalate UGIKG i 42000 40% [ 7801 .4475 BENTHIC-CHRONIC 1 i 23 ;-- ---- ·-•-sar--·-· • 16iJ ·- ·- ·--22 :T j - -- 34 iJ 

i:~~!~;~~r=~~~~~fe -- ... lgg;~gl s6~ --·- 4~~: ~:--· --- 2~r .·· -~~{:.L ... ~·- ... ::=~~~wj .. ··. ~;r~~: .~1~i~j . 
!Chrysene [UG/KG i 6200 90% ! 50.8365 NYDEC HHB 34 1 52 1 58 ! 30 !J 301J . . .. IIO[J 

r~::~:~~:1~~1~~:1: .. Jcidik~ f- 2!~ 4~~ ~ ~ : 
2

~: --· ~:r--------- - i11~J -------- --:fit ___ · -- --~ ~~~-~itj 
foibenz(a)ijanihracene . UG/KG ! 1200 50% Di 29 ! ... ss! 6.8 J ~=:.I~ L ~ -:·-~~~-~-~l uJ 
!D1benzofuran UGIKG i 230 17% o : 10 ! 58 , 4.6 !J 7 J 1101UJ · 

:g:~~r~~~;~~~;~ _.. . ...... ~~;.~~L 1
~ ~~ ~I ···· =JJ ___ :: Jil :_ ---·-· ::1~~ .:.;.~~ -- ·---- -~~-~j , 
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Seneca An. , epot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

~ --r- --- . -- ·-··-··· -r· -- .. ·-·rsEAD·4 SEAD-4 i ' SEAD·4 

r - i !SD4-33 SD4-34 1 j sD4·35 - --
1- I i !SEDIMENT SEDIMENT 1 .. SEDIMENT ·------· ..... ,_, ... "·------+----+-------+----+· ............... ' ...... +. 

l : ··--- I 410261 ~1-~?.?J . 
! I i O! Oi 
' I I 02 1 0.2! - •·--

41028 

a' 
0.2 

12/9/1998 ---t-... ---· 
1 

I ........... ,.. . ··l sA 121911998 : sA ·· · 1219119981·~ t·sA 

r- --t .. ·- 1 NUMBER 1NuMBEl'f 1NuMBER 1RI PHASE 1 sTEP 1 RI PHASE 1 sTEP 1 1 · liiT PHAsE 1 ·sTEP 1 

:ANALYTE 
- INYS SPECIFIC ABOVE !OF jOF I _, -· 

, Flu-oranthene 
UNIT ~ FREQUENCY CRITERIA(1) CRITERIA(2) CRITERIA DETECTS jANALYSES fValue [Q I - -'· ✓alue 

... IUG/KG I 16000 93% 39887.1 BENTHIC-CHRONIC O 54 1 58 ! 71 
!Fluorene IUG/KG I 660 22% 312.84 BENTHIC-CHRONIC 1 13 1 58 ! 5.: 

!J 
,5 

j Hexachlorobeni:ene I UG/KG I 840 3% 5.86575 NYDEC HHB 2 2 I 58 [ 84 uJ 
Oi 

---t 
01 

84 IUJ 
J 

IHexachlorobutadiene IUG/KG I 01 Oo/o t I t O 
i1·iexachlorocyclopentadiene ·:·1 UG/KG O __ _D!• ___ _,____ _ __ 0 
Hexachloroethane IUG/KG I OI 0% 1 I I O ------- - ,-------- --- -- - - - ---- ·-·--· · o1 fflfil lndeno(1 ,2,3:cd)pyrene _ [UG/KG j _.3_1QQL 74% 1 50.8365jNYDEC HHB I 21 ] 43 1 J 
lsophorone UG/KG O 0% 0 I 
N•Nfrrosodiphenylamine - UG/KG 760 2% 0 / 

jN-Nitrosodipropylamine UG/KG 410 2% al 
!Naphthalene UG/KG 13 12% 1173.15 BENTHIC-CHRONIC OI 

01 
~ 
_il 

_ _ 7_1 

~ J 

~ J 
0 I Nitrobenzene · - - UG/KG O 0% 0 j 

: Pentachlorophenoi- .. _ .. UG/KG O 0% 1564.2 BENTHIC-CHRONIC O 1·••·····.... ...... • -·• 

IPhenanthrene ---· UG/KG 7900 88% 4692.6 BENTHIC-CHRONIC 1 I .. 
· .... ~ 

84 jUJ 
200 UJ 

jPhenol _ __ _ UG/KG 210 7% 1 19.5525 BENTHIC-CHRONIC 41 
IPyrene UG/KG 12000 93% / 37579.905 BENTHIC-CHRONIC OI 
i1,3,5-Trinitrobenzene .. UG/KG O 0%1 OI 
' 1.3-Dinitrobenzene .... _ .... UG/KG O 0%! 01 
I2.4,6-Trinitrotoluene UG/KG O 0%1 OI 
I2.4•Dinitrotoluene 
'2~ -Dinitrotoluene 
2-Nitrotoluene 

UG/KG o 0°1, I oT 
- - UG/KG O Oo/o j 01·· 
-· .... UG/KG 450 2% I O I 

2•amino-4,6-Dinitrotoluene IUG/KG I 2001 2%1 I I OI 

3·Nitr~_oluene · IUG/KG I 01 0%1 I I OI 
4-Nitrotoluene UG/KG I O 0%, 0 

51 ! 
4 / 

54 i 
__EJ 

O' 
0 
0 
0 

--11 

1i 
oi 
01 

___ . 110 jUJ 
130lT" 

120 Iu 

120Iu 
120Iu 
120Iu 
120Iu 

4-amino-2,6-Dinitrotol<:_ene IUG/KG I 1401 2% j I I 01 . ' 
HMX UG/KG I O 0%; 0 

1i 
of 

Nitrobenzene 
ROX 
Tetryl 
4,4'-DDD 
4,4•:DDE 
4.4'·DDT 
Aldrin 
Alpha-BHC 

. Alpha-Chlordane 

(~~or.:_1~§ 
IAroclor-1221 
Aroclor-1232 
Aroclor-1242 

•-----• -
Aroclor-1248 

al 49 1 120 Iu 1 120Iu i_ . _____ - 1?'§1:V : 
o 58 1 120 Iu 1 120Iu I ..... 120Ju 

or-
;j'--·-
O· 

IUG/KG I O 0%1 01 o 58 ! 120IU I 120IU I 120 IU 01 0 / 
IUG/KG I 90 22%1 o.39105 NYDEC HHB 13! 13 58 i 4.2 /U I 4.3IU I SA] u ' 
UG/KG I 86 33% 1 0.39105 NYDEC HHB 191 19 58 ! 4.2 IU I 4.3 IU I 5.4 IU 

r ·-45 28°/, ! 0.391 05 NYDEC HHB 16 1 16 58 1 4.2 IU I 4.3IU I 8.8 

13! 13 ! 
19 j 791 -----·• 
16 1 161 

~I 31 
O! 

~I 8 
0 

01 ~a1 85 U 
01 oi 42 U 
01 of 

Oj ~ u - 54 fff I 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

!- [SEAD-4 ! f sEfio:4 [ isEAD:4 
, . l SD4-33 ! SD4-34 ! I SD4-35 

i 
' ' 1 

i 
41028 [ j ··• j··············•·: .... i ( . J § EDIMENT i SEDIMENT ... .l ... SEDl~fENT !------i--- --+----- --,1----+i ___ i i 41026 ! 41027 1 r- · ................. 1 . '. o.~ i . .~:: :~:~+ ,. o, 

02 : 
. --··· 12/9/1998 ! "" ' ._,, _ _ ,,_. ___ . 12/9/1998 ! ·12/9/1998 1 

SA ········ •••.... j 

--•·-··- ----·-·-
iANAL YTE··-

! Aroclor-1254 
!Aroclor-1260 
jBeta-BHC 
1Delta-BHC 

·-·· -···---···-
i.Dieldrin -·- .. .,-, .. ··-- " 
; Endosulfan I 
I Endosu~an II 
l,~_".,9osulfan sulfate 
[Endrin 
i Endrin aldehyde -···· ·-- --·•-•--.. i Endrin ketone 
l G..amma-BHC/Lindane ·- ·-· ...... 
I Gamma-Chlordane 
, Heptachlor 
Heptachlor epoxide 
Methoxychlor 

iToxaphene 
-······-· - . ···-· 

[2,4,5-T 
---·-···--· 

,2.4 ,5-TP/Si lvex 
2,4-D --·- ·--··· ·--·- -
2,4-DB 
'b"alapon ·---Dicamba 
!Dkhlor~prop· - - - ---

!Dinoseb 
!MCPA 
["MCPP ------

iAluminum · -·-
Antimony 
A·i-seniC 

..... 

-Barium 
Berylli~m 

:SA I SA 
1 

! NUMBER I NUMBER !NUMBER iRI PHASE 1 STEP 1 RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 J 

i NYS SPECIFIC ABOVE IOF iOF l 
UNIT iMAX FREQUENCY CRITERIA (1) CRITERIA (2) 
UG/KG I 580 ·45% 0.031284 NYDEC HHB 

CRITER~ DETECTS ANALYSES iValue ro-raiue~ - 1<:l- ~ lue - - - T'j 
26 26 1 58 1 42 u 43 j iJ I 94 J 

UG/KG i 250 16% 0.031284 NYDEC HHB 91 9) 58 \ 42 !U I 43 )U I 5410 
UG/KG I 3.3 7% 
UG/KG I n notn 1--.. -- · --1 · ··I I I -1 ·I 58 

2.2 Iu I 22
lu I 28 1~ ' ·,_.,,_I - M , ~ ~ : 58 2.2 U 2.2 U 2.8 U .. ~I 4 

0 
UG/KG I 18 -- - 7%[ - -3.91051NYDEC HHI:! 

UG/KG I 1.9 2% 1.17315 BENTHIC-CHRONIC 
. ' 58 4.2 )U ) 4.3 IU . 

- ·- .. .... . ---· ------ 58 ! 2.21U 2.2U ... 
41 --4, 

11 1:1(] 1 

UG/KG 1 6.8 3%1 : .::-::: ::·· --- -----·--- 58 i 4.2 U 4.3 U . 5.4 U 1.17315IBENTHIC-CHRONIC 
UGIKG I 12 9% .. - .. -- 58 ! 4.2 U 4.3 U 5.4 U -: 

ss! -----4-.2+-IU-4---- · 4.J(T -· 5.4 U 
~I 21 

SI 
UGIKG I 0 0%1 31.284INYDEC W/H 
UG/KG i ,~ u ·,, I 
UG/KG I 62 7% 1 

~, 58 i 4.2JU 4.3 iJ ' 5.4 U 
58 I 4.2 U 4.3 U . 5.4 U 

01 Qi 
I 

DI 7 i 
ol 4 i 

UG/KG 0 0%1 
UGIKG 40 17%1 0039105INYOEC HHB 

UG/KG 2.4 2o/, I o.o;,12114INYut1:; HHI:! 

58 i 2.2 U 2.2 U - 2.8 U 

--------,,5-c-+8 i 2.2 u 22 iT ·- 2.8 Li 
s8 : 2.2 u 2.2 u -· 2a u 

0 ' .... [ 
10 · 
1 

UGIKG 10 10%1 0.031284jNYDEC HHB 

UG/KG I-- 68 3%1 
0 0%i 

58 i 2.2 'U 2.2 U 2.8 °i:J 
58 i 22 U 22 U 
58 1 220 IU 220 U 

6 6 

~I 21 
···---- 28 IU 

UG/KG ; 
UG/KG I 21 11 °1, ! 
UG/KG 0 0%! 
UG/KG 0 0%1 
UG/KG ! 0 0%1 

·-:=·.::=
1 

-=~1-=: ::I - -I - -, --=1 - =-, _..~ I __ ;_ __ ~-----·-
. 1 ·g! · ---+--j~ L I 

O! 
01 1, 

~I ol o, 
ol I 

0 ! 
o! 

28ci lu 

UG/KG ! 0 
UGIKG I n 
UG/KG l u 
UGIKG ii 
UGIKG I D 

IUGIKG ! D 

1MGIKGJ .. 22100 
.MG/KG ! 82.7 
IMG/KG i 37.7 
MG/KGI 488 
MGIKG 1 1.1 

0%1 
0 0/n ~I Oi 

----' 
---, :: l I - t t 
u•;, 
0% 
0% 1 

U"/o [ 

100%1 
53%1 2 NYS LEL 
98%1 6 NYS LEL 

100%! 
100%! 

O i O! _ J.. .... 

01 oi 
01 Di 
o l -or 
DI 58 ! 

-••·" I· .............. +, 
20 ! 31 i 
191""" t, { i 

o! s8 ! 
al 58i---

~I 1 !---- I 1 
-i --..--J····· ···· 1l 

.. 9 : I I 1 
A i 9l j I __ !_..J .. 

~~I···· ........... !1f:~~1URI .............. ·12J~~11uRI 
- - · 58 : 441 I 4r 

58 j 57.2! l 79.2 

14800 
0.8 IUR 
24IJ ·ars 

-· a:s-aIJ 

Cadmium 
......... 

24 1 27! 

58 0.55 1J 
1 
_____ 0.49 J 

58 o.11 lu ·a :·13u ""7':'.'-:;,., 8.S MG/KG 34.1 47% 0.6 NYS LEL 
Calci~rri " MGIKG I 140000 100%! 

:chromium 
·---· ---

/KG ! 4800 100%1 26 NYS LEL 
icoban-- - /KG 26.4 100% 1 

i c opper .. /KG 2640 100%, 16INYS LEL 
i Cyanide __ ....... MG/KG 0 0% 

! Iron . _ __ -·- MG/KG 87900 100"/o 2llOlJO NY::S Ltl 
!Lead MG/KG ' 374 95%1 31 NYSLEL ,. _____ ., .. ... 
!Magnesium MG/KG 27900 100% 

Di 58 i 
28 ) 58 ! 
0 58 1 

55 58 
0 Oi 

45 ~ 
35 55 1 

0 58 [ 

58 53400 ! 64000 . 21900 
58 21 i 22.2 --- · 48 , 
s8 11 .67 12.9 J ,is r 

~"•'it' .:.,-,f•; .. ,.. .2-4;~ : ........ ""'7. 35-6 .. 
0.72 U 0.95 U 

l',ii ~~:...:,i_~jlOO J ,;, , 28300 J 
19.3 

58 U: i''',:;~,;i;:~a(, :i;,;n2 
58 ! 0.77 IU 

..... ----- .. ,,_. -· !>H I " ' '" ~ J 
1 l • • l"I 

58 , 18.9 
58 1 8250 

·~l ' · 1,11 •r s,,,,~s, 
13000 8510 .. 
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Seneca Ar. pot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

---·:··--·- :-·- ·-·-- J SEA D-4 i SEAD-4 __ ____ . ~!'-D-4 

I 

j 
' 

I - -1-~=:~~~~~-~-~- -- -i~~~;~ENT 41026 : ~~~;~ENf =;,-;~; ~~t~~~~t\NT 
: i _ --··+ 0 ~: I 0~ 1 I 

410281 
o, 

0.2 

I '------+--------+-------i-- - r ·- -·1 12/9/199B i - ! 12/9/1998 
·-·--· ·- ! ---r···--- r isA ... ··---,-----i SA --- ·-

NUMBERNUMBER iNO'MBER !RI PHASE 1 STEP 1 ! RI PH·A-SE 1 STEP-1 
. -···•·-·L ---------

t j NYS SPECIFIC 
UNIT7 MAX FREOUENCY ICRITERIA (1) CRITERIA (2) 

ABOVE !OF iOF 
CRITERIA DETECTS !ANALYSES !Value 

' ! 
10 ANALYTE 

Manganese 
iMercury 
"Nickel 
'Potassium 

L~ eniu_T 

MG1ifo i -· s4ao 100%1 460 Nvs LEL -
MG/KG i 2.4 59%j 0.15 NYS LEL 

28 SB i 58 ! ----~-~--.,..;'-+--"-"-~-_.::.~ 
16 ! 34 ! 58 1 

..... .... 10 1va1ue 
302 • 576 

o.12 JJ 
MG/KG i 453 100%1 16JNYS LEL SB ! ss1 SB ! 

3460 100% 1 MG/KG! 
MG/KG ' 6.1 4 1u/o 

Oi SB : 58 ! --+-1 - --. ---.+-1---+1-----+-1 --o-+1--24; ss i 
MG/KG 1.7 45% 1 NYS LEL 41 26 ! 58 1 
MG/KG ' 1370 64% 01 37 ! ss : 

I Silver 
' Sodium · 
Thallium 
Vanadium 
'zinc 

MG/KG 
MG/KG 

0 
1140 

0% I I I I 01 Oi 58 i ' -·- o, ss i ss i 100% 
MG/KG j 1150 100%1 120INYS LEL 

Notes 

(1) Cn1ena calculated usmg a TOC of 3 .91 % . This 1s a site wide TOC value. 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

P IPit\Projecrs\Scncca\S4 ri\tableslncw _sed(J . 91 ).xis 

41_j SB ! SB i 
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'"T :35.9j f.r ' 37.4 
15101 1430 
0.77 1U 0.94 U ---
0.21 'U ·o.26 U 

56 iU 68.2 U 

~ 9.4 U 
... ·····--- --

21 .4 i 22.8 
91.2 i ----· 1031 __ 

12/9/1998 1 
SA 
RI PH!'-SE 1 s~_EP 1 \ 

Value ;o 
324 ' 
o.oa lu 
52~5 

1930 

________ t{l~ 
1a=m 
0.93 IU 
26.2 

"292 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

1 : ~~~~: · ·: ~~~~:; ·. ; .. ls~~~; · 
r· 

--+-----+--------t---_j ! SEDIMENT i ..... !SEDIMENT ........ J .. I.§EDIMENT 

---- -----------1- --+-
1 
-----,.~---.-•. -...• --- 4102~ : j •• 4102~L . I · 

41030 
0 

H>•H • I• 
0.2 . 0.2[ 0.2 [ i 

12/14i 199ii j 1 1..... ~::1 . ............. 12/9/1998
1 

1 12/14/1998 c r 
I NUMBER :NUMBER :NUMBER i ~~ PHASE 1 STEP 1 ; l~~PHASE 1 STEP 1 : I ~~ PHASE 1 STEP 1 

! 
·1 --- - jNYS JSPECIFIC JABOVE JOF JOF ! I 

:ANALYTE 
'. 1, 1, 1 • Trichloroeiti°ane 

.. } ,I.NIT [rviA)C- FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA DETECTS !ANALYSES !Value iO Value ____ .. 1O.J '.Jalue 
uGtKG I o 0o/o o 01 58 15 !U i 18 lu 

! ;·:1~2.2'. Tetrachloroethane UG/KG I 0 0°/o! 11 .7315 NYDEC HHB 0 I 
[ 1, 1.2• Trichloroethane UG/KG ! 01 0o/o i I I 01 - - ---

UG/KG 01 0% ! I I 01 ! 1, 1 •Dichloroethane 
i ( 1.bichloroethene ~-H-~~~-~--
; 1,2·Dichloroethane 

UG/KG 0 I 0% ! 0. 7821 J NYDEC HHB J 0 I -- . 
UG/KG OI 0% 1 27.3735jNYDECHHB I 0 ! --- -"-------'-:+=- -- ---, 0 i 

[ 1,2•Dichloroethene (total) UG/KG J OJ 0%1 - I - -- --~-__Q_L 

!¾~~~~:~r?PE~e~~El ..... . .... .. , ~~;~~ I 21~J ___ =-:Jfil j j Ji 
Of 
of 

1S i 
Oi [Benzene JUG/KG ! DI 0% ! 23.463!NYDEC HHB I 0I ---c-+------=-!-------.,,.;..;--+-

UG/KG l_ __ 01 0% j I I Oj - ~~--- - --..,-,. [ Bromodichloromethane 0 ! 
o' !Bromoform 

[ Carbon disulfide 
! Carbon tetrachloride 
i Chlorobenzene 
: Chlorodibromomethane 
[ Chloroethane 

m 
Q! 

UG/KG i 01 0% 1 I I 01 

··· •o~i~gf 1~1 ~~ I 23.463INYDEC HHB 1 ~I ____ ,_ . 
UG/KG 0 0% 1 136.8675 BENTHIC-CHRONIC 0I O! 58 15 UJ I 

-~~~IS.~ L ...... 9.. 0% 01! ····· .. gL_ 58 15 UJ L 
UG/KG i 0 0% , 0 O! 58 15U i 

!'"1loroform IUG/KG I 14 3% 1 0 i 21 58 ! 15 iU 
!Cis•1 ,3•Dichloropropene !UG/KG ! 0 0%1 0 [ 0 58 [ . 15 iUJ 

l~'.;;y~;.~~;!;e. •· . :::-[Q~Ji~J~ J .. ~~ : 938.52 BENTHIC-CHRONIC ~i . 1 ~H ~~ ! ~~ 
1Meth}'I buty_ll<_eton:...... !UG/KG t _ _() _ ____()'lo__[ Di Oj 58 ! 15 ;U 
[Methyl chloride UG/KG i 5 2% f 0] ___ _ 1! 58 ! 15!U 

18 jU 
18 !U 
. ···! . 
18 :U 

·101u 
w iT. 

- ·•··-10 iu- •· 

···10 luJ 

10 l u::i 
······ ··· ··~ 

!~:.I~·~:~tf!it~te. ····1~~;~~ I 4

~ -· ~~ : ~J•·- ~l . ~u J~r~+···. . :;1q~ 
!Methylene chloride 1UG/KG ! 11 5%i Di 3 [ 58 ! 15 iU 18 !U 
!Styrene UG/KG i 3 3%[ 01 2! 58 ! 15 !UJ i 18 [U !°° 

[!etra~~l~r._o~~h.':'".e· ···- .... [UG/KG i Q. ... Oo/o i 31 .284 NYDEC HHB Q[ .. .. QJ . ..~.~L . 15!U ! ............... ~.~LIJ. .. 
!Toluene UG/KG : 42 9% ! 1916.145 BENTHIC-CHRONIC Qt 5! 58 ! 15,U ! 18 !U , 
'TotaiXyienes ..... UG/KG,I · -::; 3% f 3597.66 BENTHIC·CHRONIC O! .... ·2(· 58 ! 15!UJ ! iii fu i 
Trans•1 ,3•Dichloropropene UG/KG ! 0 0%i O! O! 58 [ 15 !UJ i · ····-· 18 JU i 
Trich loroethene---····· UG/KG ! O 0%! 78.21 NYDEC HHB DI 0 ' 58 t _____ 15 !UJ ! ·······-· 18 !U .. 

vinyl Ch.lor.ide ... 
Iq~~~<'3.: L ~:: ~ .... 0% ; 2.73735 NYDEC HHB o! at . sa t 1slt::i·t ····· ····· ·· ·· . ~~EL 

1,2,4•Trichlorobenzene. UG/KG i 0 0%! Di O' 58 1 840 iUJ ! 120 !U 
, {2-:bich lorobe~zene _ -··· UG/KG i 0 0% ! 4692.6 BENTHIC-CHRONIC O! o, 58 ! 840 ;UJ i ············· --120 [·ff· 
!f.3-0ichlorobenzene UG/KG , 0 0%! 469.26 BENTHIC-CHRONIC 01 O! saT 840 IUJ ! . ········ ··1":i°iiTiT 
I 1 ,4.6fchlorobenzene UGii<Gt ····•f3 2°/, ; 469.26 BENTHIC-CHRONIC 01 . i° ! 58 i 840 iUJ t .••• -·· ··1201Li 
iZ:2•:axybis{i:ci,1ciropropane) UG/KG ! 0 0% 01 0! 9 i i .................. , ........ ·1 

:2,4,5•Trichlorophenol ·• UG/KG I O 0% 0 I Ol° 58 ! 2000 iUJ i 300 iU +--._-• .. ~~· 

l ~t~i~~:~~~~~~~9.i . :=::: og*~l·····~ ~~ , iii· 6: ~:: ::~!~~ ! ~;~~g: 1 .. 
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a 
21 Iu 
2iTu 
21 IU 
21 IU 
21 Iu 

!~l~ 
21 iU 
2.1]u 

~rn~ 
21 Iu 
21 !u 

·~:t·! 
21 1u 
21 IU 

lil~ 
21 1UJ ; 
21 :u 

·~2\19 
21 U 
21 u 
21 t.i 
:ff u 
2i} u 
~1 iU , 

.?1 j!J. 

.21 1u 
21 IU 
21 \ .1 

120 u 
120 u 
120 U 
120 u 

til~ I 
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Seneca An .,o t Activity 
SEAD-4 Remearnl Investigation 

Sediment Sam ple Results 

-~i --r~=·:==r----- .. _ . -J~~-=;---- : : ~~~~~ 
_ : ----EJ _ _ _ --~~ED(ME_ts_T __ 41 029: :~ EDI~~: ~-- i!E_2~

1
-

-+I-----+---- - ---+---=::+- =··-! -- J ---- ---~ l-l - 0 . 

I ·· i - ' -- ·-~ ----- -12/9/1~9~1 I 121i4/ 19°g~ j 

•SEAD-4 
isD4-38 
iSEDIMENT 

41 030 
a, 

0.2 
12/14/1998 • 

I ······+ ......... ·: ... ····· ·rsA .. ···· · ·!··1 sA· _, ,SA 

j· _r __ - -- ·· 1 NUMBER !NuM-sER 1N'iJM-sER -)RiPHAsE 1 sTEP 1 1 IR1 PHAsE ·isTEP 1·; - 1.131-P~A~E 1 srEP 1 
1 jNYS SPECIFIC ABOVE !OF !OF I J 7 

ANAL YTE - UNIT IMAX FREOUENCY JCRITERIA (1) CRITERIA (2) CRITERIA I DETECTS !ANALYSES !Value jQ !Value -- --·--- fo- Value la 
2.4-D,methylphenol UG/KG )'--- 0 0% ! 19.5525 BENTHIC-CHRONIC 01 OJ ... 58 1 84Q iUJ :" .. _ .. _________ 12ofUJ 

'2,4: Dinit~o_µti"e~ UG/KGT 0 0%! 01 01 ss i__ 2000 1u J ! -·-- 3o~J~J 
2,4-Dinitrotoluene UG/KG ! 0 0%1 0! OJ 58 ! 840 jUJ ! 120!U 

1~:f~:~:~~~t~Ce tf~;~~-: 6 -~;I 6: · ·~~ ·· ---m-· : : 61~~ I ···· ~=~~~B 
2-Chiomphe~ - UG/KG i 0 0°/, ! a, 0! 58 i 840 iUJ I ---·- 126TU 
2-Methylnaphthalene - UG/KG I 31 9% ! 1329.57 BENTHIC-CHRONIC 0! Si 58 1 - 840 IUJ ! 120!U 
2-Methylph e~ --- · UG/KG I 0 0% I a I a I 58 ! 840 ! UJ ! 120 i u __ ,_ 
2-Nrtroaniline UG/KG I 0 -- 0% 1 Oi a(- -- -siiT-.... 2000 jUJ i ----·-·---- - -jooTu 

:2-~ 1ioPEEin~C ·oo,i<cfi a 0°1, 1 19.5s25 sENrn1c-cHRoN1c 01 ai ___ -· sat s40 /uJ i 120:u 
·3.3·-Dichlorobenzidine UG/KG I 0 0%1 0 i a; 58 ! 840 UJ ! 120 IU 

~ :~i~~~t;t1~met~~lphenol Q~F~~-, --- i --.. 6~: 6: 6 : m ~6~ : ~~ : --- -· ~~6/Q . 

120!UJ 
28D !UJ 
1·2o !u 
120IU 
i201u 
12O1u ------~i~ 
2so iu 
12o fu 
1201u 
280 !UJ 
2iiii 1u 

L~-Bromophenyl phenyl ether UG/KG I 0 0% i 0 I 0 I 58 ! 840 I UJ ! 120 I U I 
14-Chloro-3-methylphenol UG/KG I 0 0%1 al 0 / - -- - ---58 ( - 840 1UJ I 120 jU 

__ 1,~JU ' 

f4-Chloroaniline UG/KG I 0 0%1 0l 0 ! 58 1 840 !UJ i 120!U -
- 1_2Q !.~ ·1' 

120IUJ 
i4-Chloropheny.1p~~~yrether- U G/KG I 0 0%I 01· Q! .:~c ·----- 840 jUJ i 120 10 - . . ,,.___ _ !.2.~ U 
14-Methylphenol UG/KG I 140 10%! 19.5525 BENTHIC-CHRONIC 2! 6 ! 58 j 840 jUJ ! 120!U 12~ U 
14-Nitroaniline - - - UG/KG ! 0 0%1 0! 0 j SS j 2000 U I 300 jU ---··-- -280 U 

[;~~i;;;:,~;~
1
e [~~i~~-1- · s~ = 1~~ 1 5474.7 BENTHIC-CHRONIC ~: - _ 1ii

1

·- ··• •-······ ·· ~ll ······ ·· 2
: :~J : ·•······ -- fi6!(~-1 - f~~ ~ 

Acenaphthylene jUG/KG 130 17%1 0i 10 , SB ! 130IJ 120 jU 9~ j J 
"Anthracene .~- - UG/KG I 1700 47% ! 4184.235 BENTHIC·CHRONIC O! 27 1 58! 160 1J ! 120 jU --·~ -· _ - ~~~ 
Be~zo(a)anthracene j U~~KG L ... ~~~o_ __ 84% 1 50.8365 NYDEC HHB 26 1 49 1 __ ----·---~ ·----· . .• 3200 J ! __ !!j.-!_ 46 ' J 
Benzo(a)pyrene l UG/KG I 5100 84%1 50.8365 NYDEC HHB 26 1 49 i 58 · ·•~ '<i. , .'. 4200 J I 15:J S5 J 
Benzo(b)fluoranthene -UG/KG I 4800 88°/, ! 50.8365 NYDEC HHB 35 ! 51 I 58 '._ P T - _J,ou J ! 38 (J- ,__ 97 J 
Benzo(ghi)perylene·- UG/KG i 3200 78%1 0 I 45 i 58 1700 J i 120 i"!JJ 46 J 

~:~~~~~i~~~:~~:~~~ethane ~~+~¾I -~?~ . ·- - 4~~: 50.8365 NYDEC HHB 26 :-·- .. .. 3.~j-- ... .. - ~-~ ___ .:,; • ' . I 3::loj: ---~~~ lo~ '-· 1 g~ t ~ 
B~J.2:Chloroethyl)ether -·- UG/KG I 0 0%! al . __ 0L_ 581 8401UJ i 12011:T " -- _- _ .T.?~~ 
Bis(2-Chloroisopropyl)ether UG/KG I 0 0% i 0 i O i 49 ! 840 ! UJ i 120 I U 120 ! U 

Bis(2-§thyihexyl)phthalate l,)_~/KG j 42000 40%1 7801.4475 BENTHIC-CHRONIC 11 23 ! .. -- ........... . ~~l- ..... ----·· 180 jJ , ____ --- ...... __ .E.QJ, ~--
Butylbenzylphthalate UG/KG ! 16 9% • 0 I 5 ! 58; 840 I UJ i 120 U 
Carbazole ... -·-··· - UG/KG I 500 _ 40'/, L__ ____ __ _ 01 23 1 58; 
Ch,ysene UG/KG • 6200 90% ! -50.8365 NYDEC HHB 34 i 52 1 

Di-n:_-;;utylphthalate .l,!__~}S:~J - 250 47% j OJ_._ .. .. . ?.?:... -~- -
Di-n-octylphthalate UG/KG / 46 5% I 0 I 3, 

i ss l 

..... ss.1 .. 
58 1 

- -- UG/KG ! 1200 50%1 0i 29 i ~ i Dibenz(a,h)anthrace~_e 
Dibenzofuran UG/KG ! 2301 17%1 I I 01 101 -----58 ' 

120IU 
120 1u 
6.9!J 

-IUG/KG 11 171 3% 1 I I 01 21 -- ,-, 
UG/KG , 0 0% Oi 0 ! ...... -....... .. , 

i Diethyl phthalate 
. Dimethyl~th~~a!e 

ss l 
"sa 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

·i· - -
· · · ··· : sEAD-4 rsI~A□:4 , s EAD-4 

,SD4-36 i SD4-38-
. 7CCc-=+--i--i---~···· +-· ·• SEDIMENT 

4102sT 4i □3o i ········ ·············· ····· o: ·· a: 
-·-.1'. -- ! ·- ...... --------+-- - ---!---

.. -➔--- 1 ·- -- - ---- - ......... :t_:_:-.. --_-_-_-_-_-_"';_-~.-.. -... -..... -.... -.. --... -!.?-.. !1-..• ~-J.,l~l :-·1 ...... .. 12,,4,1! ~1 

t 
. ... - . ..... ! . I NUMBER NUMBER :NUMBER ::~ PHASE 1 STEP 1 ! ::~PHASE 1 STEP , + l!tPHASE 1 STEP 1 I 

ANA0 TE·-- -·::::::~ .:=::~ -'.· UNIT i MAX FREQUENCY: ~~;ERIA (1) ~:;~~II; (2) ~:~~~IA . ~:TECTS :~~AL YSES [ Value ! Q :Value _j_g +~~lue·· -:~~ ---.. : :-.t~-
Fluoranthene UG/KG i 16000 93%! 39887.1 BENTHIC-CHRONIC O 54 ! 58 ! 31 00 J I 24) j 96iJ 
··-···•··········· ·--······-····· -····· ---+--- +----+- - --+-----~-.-.. i -lC--C-H_R_O_N_I_C _ _ _ _ 1+---1-3+-l --~5-<8 , 840 UJ I 12o iu i . · ... 2~0~ 

I 

312.84IBENTI 

tB 2 2 [ 58 1 .. Ph'.:ei,' '•'Mil J ! 120 [U L-···--· 1201~ .. 5.86575INYDEC HHB I 
: Hexachlorobutad,ene I UGI~ __ _Qi 0% I I I ( I I I ) 

) t Hexachlorocyclopentadiene I UG/KG ! 0 I 0% I I I ( · · 
: rlexachloroethane UG/KG ! O 0% ( . . . . --- - - - - . ) 

50.83651NYDEC HHB I ilndeno(1 ,2,3-cd)pyrene UG/KG ! 3100 74% 50.8365 NYDEC HHB 211 43 ! 58T'; - , -·-,,:;:;:~":':1iioo1J T- 120 !U I 36 !J ! 
i lsophorone UG/KG I O 0% t · · ' · ' 

21 
) 

[jij:Nitrosodiphenylamine ··· -·· UG/KG i 760 2% I 

iN·Nitrosodipropyiaiiiine-·· ··- iTGIKG.! 410 2%, 0 
, .. 
,1 

[Naphthalene i uG/KG i 13 12%1 1173.15 BENTHIC-CHRONIC o--<i----7,-l ___ 5_8.,...i ------8-4□-;>-U-J~,------1-2-.-0 ! LT T -· --·- ·----- -120TiT l 1173.15 I BENTHIC-CHRONIC J 
.:.. 
Oj 

[Nitrobenzene UG/KG I O 0% O 
1564.21 BENTHIC-CHRONIC I i 

l~ent-actiioropherioi ..... UG/KG i O 0% 1564.2 BENTHIC-CHRONIC 01 _ al__ -- ~8 1 ?O()()JLJ.J j_ 300 :iT f . 2aOILi ~ 
4692.6 I BENTHIC-CHRONIC I 1l 

I lRONIC 1! 51 i 58 ! 330 !J I 13 :J __ L. _____ -3~.! . 
Phenol jUG/KG j 21 0 j 7%1 19.5525 BENTHIC-CHRONIC 4 ! 4 i 58 ! 840 IUJ i 120!U i 1201U 19.5525IBENTHIC-CHRONIC I __ _ 4J 

37579.905 I BENTHIC-CHRONIC 
l I 

,s BENTHIC-CHRONIC O I 54 i 58 i 3200 ! J _ _L _ . ?.~l~ . I 7Q[ J 
·, 1 : 1.3,5-Trinitrobenzene UG/KG O 0% O 

[ 1)-Dinitrobenzene ····- UG/KG i O 0% I 0 I 
.,..; 12.4,6-Trinitrotoluene UG/KG I O O%i O ··-·-··--·-- - - - ··· ···· ···-····-- ···-'l 

;2,4-Din ilrotoluene UG/KG I O 0%1 C · ,J 
I 2,6.ciinitrotoluene ..... "u"Gii<cf!·' ff .. 0% I O _ ,1 
• -··--•··· .... -··-···-·- ···+·. --········ ---·· . ·····•-·••I••·· .----- ··-······· ' ·· I ·· j .. 
,dlitrotoluene UG/KG 1 450 2%! O; 1 ! 49 ! 120IU I 120 :u L. __ !.?.O ,.lJ 
'2-amino-4,6·Dinitrotoluene UG/KG ! 200 2% ! O! 1 ! 58 [ 120!U ! 120 :u l._... ).?.~_!~ 

· ~i:~~t ·······~·~~ ~~ : ~! · ~l: __ J~~:: -- :1¾~j~l ---- ::J~~l~.j .i~~ ~ ' 3-Nitrotoluene 
4-Nitrotoluene 

·4-ami no~:s: o in itroioiuene 
/HMX 
; Nitrcibenzene 
.Rox° 
Teiry l 
4.4··-boo 

.4.4'-DDE 
i4.4'-DDT 
Aldrin . 
Aiptia-:BHC 

'Aipha-Chlordane 
!Arci.cia,-101s · 
!Aroclor-1221 
iAroclor-1232 
iAroclor-1242 
!ii,cic10,-1 24a 

UG/KG f O 0%1 O; 01 58 ! 120 :U - - -·- _. 1W !U_.J 120 U 

~~i~~1 _ ~ ·· · 6~1- - ---+---------1 ·· 61··· ··••··••· ···· ci. l ·· ·•• :~~:! _ .. __ . .. _ ..... -~~~: ~ L .. -····-· · ~J~l ~ i ·· ~ ~~ 0· 
UG/KG : 0 0%1 O! a : 58 , 120!U I 120 ,u i 120 U 
UG/KG f 90 22% i 0.39105 NYDEC HHB 13 i 13 i sa i ···-.. ••,-•--,;~s-:;'"'-:6:61J--T---··-·-·--- ... ...... -s:i"t"u ! . s".ii U 
uq,15~ J ... 86 33% 1 0.39105NYDEC.HHB 19! 19 !__ ..... ,. ?!IL-..;,..:..::'•:•:1 .. ,;:'>llL L 61 [!] -1" ~-·- s1. u 

,U~ !i5~ ··J··-···- ~5 28% 1 0.39105NYDECHHB 16 ! ____ 16 i 5a r ,' .i!l,~ce-••~•121} .... J _ .. ?.:1!U 6,2 
·UG/KG ; 2.8 5%: 3.9105 NYDEC HHB DI 3 i 58 ! 2.2 fU 3.1 [U 3 U 
UG/KG ! 0 0%! 01 Di 58 i 2.2iU ... jTi.J j iu 

. 14%1 0.039105 NYDEC HHB Bl a! ..... ~~ i 2.2iu i 3 1 ;u 3i u 
oo;.1 o.031284 NYDEC HHB 0 1 01 5a : 42 :u I s1 ,u sa lu . 
0%1 0.031284 NYDEC HHB Oi 01 -58 [ 85 IU -- -·-··· i20/iT 12oiu j 
0%1 0.031284 NYDECHHB Oi a : 58 ! 42 1U 61 11T· ,·- ------• .• ........ -·ss-lu-1 
oo;. 1 o.031284 NYDEC HHB o, ~~ - ~~ L 42 u 6)J~ _ . ?a u .7 
0%1 0.031284 NYDEC HHB 01 0; 58 !, 42 !U .~)J~ j .. .. ~B JU j 

UG/KG i 44 

UG/KG i u 
UG/KG I 0 
UG/KG j 0 

··· t G/KG i 0 
UG/KG 1 u 
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ANALYTE 
;Aroclor-1254 
· Aroclor-1260 
'seta:sHr 
Deiia:-BHC 

j Oieldrin .
Endosulfan I 

1 Endosulfan II 

I Endosulfa_ri sulf~te 
Endrin 
i Endrin aldehyde 
· Endrin ketone 
i Gamma-BHC/lindane 
I Gamma-Chlordane 
LHeptachlor 
, Heptachlor epoxide 
; Methoxychlor 
iToxaphene 
I 2,4:S-T··········· 

·2~4:5-TP/S~vex 
2,4-0 - -

2,4-08 
.Oalapon 
[oicamba 
: Dichloroprop 
'Oinoseb --

MCPA 

[~PP 
'Aluminum 
'Antimony 
Arsenic 
Barium 

1Beryllium 
:Cadrriium 
Calcium 

·chromium 
Cobalt 
Copper 
Cyanide 

il.r~~-~ 
Lead 

'Ma9-~esiufT1 

Seneca Ar spot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

! l SEAD-4 ! .SEAD-4 

r- -··-r· -~-- ! l I 1 -~--=- -1~------ : ~~~~~ENT -----·-r-r~~~~~E~·T 
I . _j I . . -···-+--· .... - .; ....... ···- f-··· -· ·-··+·-- · 

! 1 41029 1 i 41 025, 
J__ •c~ __ __ 1 __ : _____ :.:::=~ ···:·· ···_ oi 

t-----+-----+--------+--- ; 0.2! i 0.2 , 
i 

,SEAD-4 
:504:3s 

\s~Ol~ENT 
41030 

0 

0.2 
r ·-- - r· -- 1 -- ·-:i"2,9, 199s 1- i 12,14,19es i 

I 
1
SA 

12/14/1998 - -- - ·r r ··rsA ·· ····· -- r·1 sA ·· --- ······ · 
.L ------;- ----+--------+-N- U_M_ BER .. !t·..JLJMBE f-n ;;TuMsER . i RI PHA-SE 1 s i 'EP-1 t- 1Ri PHASE 1·sTEP 1 • 

i !NYS SPECIFIC ABOVE !OF jOF ! i . 
[~~ PHA~E_1 STEP 1 

! 

I
UNIT - T MAX FREQUENCY I CRITERIA (1) CRITERIA (2) CRITERIA !DETECTS iANAL YSES !Value . iO -;Value 
UGii<G r-·· sao 45%1 0.031284 NYDEC HHB 26 1 26 i ss l ... . 4·21ff i 

• .!.O IValue 

61] U f=-
IUG/KG [ __ 2~0 _ _ 16%1 o.031284 NYDEC HHB 9! 9 ! ss l · 42iu :· 

.~Bi -- ---· -~i j U UG/KG i 3.3 / 7%j -- - L _ J Di __il_ _ _ SSL -- -- 2.2!U 

-•~~;~~ f----··1~1 ~~ 3.9105!NYDEC HHB 

ssr···- -~1 u··, ·----
ss L 3c1JLn-

- --- 6 .1J ~ ! ~1 lU 1 UG/KG i 1.91 2% 1.17315 I BENTHIC-CHRONIC 
UG/KG J 6.81 3% 2! 2 : ss 1 • i ,~A. 3.l j J ! --- 6.1!U 

9%1 Dj _ ~L . ,-.~~I ... ·-· -- ...... ~?1:1.. .. L .... -- - 6 )j ~ 
0%1 31 .284 NYOECW/H O; Di 58 , 4.2 !U i 6.1!U 

·-··- .......... ·-··-·--·····1·-··-·· --··-···-- ···---··--·---··· -···-······ 
12%! Di 7! ss ; 15 IJ I --~~-· 
7% j Oj 4 ! SB ! 62 ! 6.1IU 

1.17315 I BENTHIC-CHRONIC 
UG/KG i 12 
UG/KG ! 0 

-··~ 
UG/KG ! 15 
UG/KG I 62 

,:::: '·"'""' '"°" ""' ,:: -.ll ::: ,,,,, . :;:~+ tU~ l 
- • 2%1 0.031284 NYDEC HHB 1 i 1 ! 58 ! 2.2!U 3.1 ;U 

10%1 0.031284 NYDEC HHB 6! 61 ssi-~:-.-·7:;:r◄ I J ! 3.1 !U -

UG/KG i 0 

uc;~ c; ~ 
UG/KG I 2.4 
UG/KG ! 10 

~~ : ~: -- ~~········· ~:1 2~~ 1 ~ -· -- .·~@~: I . 
11%1 Di 1! 91 i ___ .... __ ! __ L 
0%! Di O[ 9 j 

UG/KG ! 68 
UG/KG ! D 

_ J UG/KG_i-3]_ 
UG/KG f 0 
UG/KG j 0 
UG/KG 1 0 

0%1 I I Di . 9! .. ·-·~j 0%. Di Di 9 i 
1 

UG/KG I 0 
UG/KG I D 

0%! 0-i - --0-1 9 i ] 1 

O¾ i O Of 91 I i ' 
IUG/KG i DI 0%! 0 Di 91 ! [-,---· -
IUG/KG I 01· 0%! D Of ·····--· gr I -·--······· 1-
!UG/KG I OJ 0%/ 0 D! --·-···-gt···--··· i . -·-····-········-·-. ,_ 

UG/KG I Dj 0%/ j I DI 
MG/KG[_ 22100 _ 100%' 0 SB i SBJ -- - -- - - -

MG!KG I 82.7 53% 2 NYS LEL 20 31 i ss J 
MG/KG 37.7 98% 6 NYS LEL 19 57 ! 58 ! 

Di 91 
9280 1 i ··--········ ·······-··--··-- ·-·-· ··-······ . l -- -··-
o.72 J i .... 3.51 . 

. MG/KG I 488 100% D SB ! 58 ) 73.4 : 

~Qi_§J:: 1.1 100%1 0 . 5..~.1 581 - ,-..-- -------; ------
MG/KG ! 34.1 47%! 0.6 NYS LEL 24 27 i 58 !.f '.\l ! ! l ! le I 

Q 
SJ J 

ss 1u 

3'l u 
3 U 

se iu 
3,U 

s.a1u 
se :u 
s.s ·u 
s.s ;u 
s.s :u 

3;u 
3 U 

.?JU 
3 lU 

30 ,U 
3oo ' u 

8640 1 

0~81 ;J 
3.2 

MG/KG ! 14000D j 100%1 I I O 58 1 58 ! 
MG/KG I 4800 100% i 26 NYS LEL 28 58 i 58 I_ . .. . • 

'MG/KG i 28.4 100% 0 58 1 58 
MG/KG i 26401 100%1 16INYS LEL I 55 SB i 58 1, __...._,'"""':K,.;"" - -- . -------· 
MG/KG ! DI 0%! I I O 01 58 1 
MG/KG 87900 100% 20000 NYS LEL 45 58 1 581 
MG/KG! 374 95% 31 NYS LEL 35 55 1 58 .;:_,_,._ 
MG/KG 27900 100% DI 58 1 58 1 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

:SEAo"-4 
iSD4-36 

iSEAD-4 
iSD4-37 

i ISEAD-4. 
' ISD4-38 

i \SEDIMENT !SEDIMENT i SEDIMENT , iSEDI 

. J i 410:~ i ; _. ____ ----·-~,:~L- 410J! 
. iSA i iSA i SA :f:: · ! .. ·········' '-----+----- --+--- . I ·. ..... .... .. 121911998 i ..... L ..... 12,1411998 : . 12,1411998 ' 

. -i- .... - i NUMBER 1NUMBER. lNUMBER iRI PHASE 1 STEP 1 I !RI PHASE 1 STEP 1 J· .. Ri PHASE 1 STEPi i . --·-=--~==r INYS SPECIFIC ABOVE OF iOF , =~-=------·---::J ... 
[ANALYTE - · IUNIT iMAX FREQUENCY CRITERIA(1) CRITERIA(2) CRITERIA DETECTS IANALYSES !Value _ !O [Value .... ~.9 Value [O 
[ Manganese MG/KG l 5480 100% 460 NYS LEL 28 58 [ 58 , . ., ' ' 507 1 224 i 217 I 
......... .. ... .. - :Gi 2.4 59% 0.15NYSLEL 16 34 1 58 i 0.15J I ··~, .,.~,.....O:-i6fj "· ·· · c1·oa1u:i: 

;i 453 100% . 16 NYS LEL 58 58 ! 58 -'1'7i. 33.3 , , r,: ,"j-: ,,:11:••~ 15.sr ·: .. p .. -·,·-_-;·~···-i9.6 . 
MG/KG! 2.4 1 5· 
MG/KG ! 453 1 10, 

i i 3460 100%1 0 58 i 58 1170 ! 1840! ............... . .... 1.~) 0 j 
,, 6.1 41 % 0 24 i 58 0.8 U i 1..3 IU 0.64 jJ 1 

1.7 45%1 1 NYS LEL 4 26 1 58 0.34 J 1 0.49 iJ .. 0.26 IU 

1MG/KG J 346( 
MG/KG j s.-1 
MG/KG i 1.7 4 

l MG/KG l 1370 
MG/KG j 0 
MG/KGj 1140 
MG/KG! 11501 10, 

·o 64%1 01 37 58 ! 74.4 IJ I 950 ,u - - - - ~ l u _ 
31 0 0%1 0I 0 58 1 8!U ! ____ 1 3:U 094 U 

j 1140 100%1 01 ·sa 58 ,::~~::~~::::::::~ ~!r:: :F~,-,----!~~; ...... 19 2J 
! 1150 100%1 120 NYSLEL 41 [ 58 58 1 ' . -:',,:. :., ·• "· 3,87 ;, 2181 , 260iJ_ 

Noles: 

( 1) Critena calculated using a TOC of 3.91%. This is a site wide TOC value. 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYOEC WIH = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 
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Seneca Arm, ,,ot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

---+----+----- --1-----+-----~-·-·· Ts EAD:4 · ·· · -T ·· iSEAD-4 I_ ~§!'-9...:4 
i I i i SD4·39 1 1 SD4·4 SD4·4D 

SEAD·4 

T ··-- ··r-···--·-- 1SEDIMENT -- -- I !SEDIMENT - SEDIMENT ··--!-----'----- ·-t·. 1 !·-• • • .41039r- iSD4-4 -< ····- 41 040! 

- I ·- -·· . -~=.·!- -=· ··: _ -==~=·· ..... :.~~=:~:==~r-T·~~:· ·- 0 -··· 0 

; so4.41 

SEDIMENT 
41041 

0 
0 2 

12/18/1998 
SA 

I· 
__ .[ 

1

-..-: ••. _::J---··- -·-t~ ·12i181/si1r.j !3L1~ 1.is~l- 12,18119°~~ 

__ .__ _ __ : NuMBER· Jr:.;@ s ER !NuMBER l ~~ f'ij:i11sE·, s·rEP d· ·1~~1· · ·t -- 1~f: PHAsE 1 s TEP 1 RI PHASE 1 STEP 1 
i / INY_S___ ~ECIFIG_ ABOVE /OF /OF ' 

ANAL Y_!E ~!:l_l!_ j MAX FREQUENCYjCRITERIA (1) CRITERIA (2) CRITERIA I DETECTS iANAL YSES \Value -· ·1 0 !Value --·~-··· _9 /Value 
1,1,1•Trichloroethane UG/KG I O 0% 0 Di 58 ! 15 iU I 18 U 
1,1,2,2::'fetrachloroethane UG/KG I ·o 0% 11 .7315 NYDEC HHB Di o i 58 ;··· .. 15 !U i··-··-··- ---18 'Ci 
1,1,2-Trfchloroethane UG/KG O O%i O Di 58 1 ·---··---- 15 jU I 18 U --• -·-

ffDich~oethane 1:!..~~~-i --·--~ - _ 0% ·-~l _ _Qj.__ ..... ~~c ---··-- 15 IU . ·-!~~-•--
1,1-Dichloroethene UG/KG I O 0% 0.7821 NYDEC HHB o , O! 58 1 15 IU 1 18 U 

,:,2-Dichloroethane UG/KG O 0%! 27.3735 NYDEC HHB O . at· ·······saf· 15iU 18 U 
1,2-Dichloroethene (total) UG/KG O 0%i 0 1 Di 58 / 151u 18 u 

-~ 2-Dichloropropane UG/KG I O 0% / Di Di 58 1 15 /U 18 U 
Acetone - UGii<Gl - 210 ·- -- 26% . or ---- 1sT -·- sa' 15 jU i 18 ij 

Be~.:"~. _ -· . UG/KG O 0% 23.463 NYDEC HHB Di ··· --·· o(""· -~=--Jfil-=~ . 15 iU 18 U 
~~~dich~(O~':!_~ane ~ 0 0% 1 01 DI ~L--- 15 iU i 18 U 

_BromofoT1_ u.9_1~~ o 0% ' o -··· ~ i. .. ?~! ·-·-·- ~JY.;... 18 u 
Carbon disulfide UG/KG 18 9% O 51 58 1 15 iU : 18 u 
C-arbontetrachloride UG/KG o 0% 23.463 NY DEC HHB o I o ! 58 1 15 i U 18 U 

1Chlorobenzene UG/KG 1 0 0% 136.8675 BENTHIC-CHRONIC O O! 58 1 15IU 18 U 

;Chlo!o<!!_bromomethane ~~KG L __ Jl. -·-· 0%1 OI Ol •.•. ~~j 15iU _!_~ ~- •· 
1Chloroethane UG/KG I O 0% 01 Di 55 , 15 tU 18 U 
Chloroform . UG/KG I 14 3% 0 / 2 i 58 / 15IU 18 U 
Cis-1 ,3-Dichloropropene UG/KG O 0%1 O! Di 58 [ 15!U 18 U 

Ethyl be.nl.ene . - -- UG/~~l O 0% 938.52 BENTHIC-CHRONIC .gi -•-- DI. ?~! ...... _ ..... 1?.j~ J .!~ .. ~ 
Methyl bromide UG/KG_J O 0% / Oi Ot 58 / 151U i 18 U 
Methyl butyl ketone UG/KGI O 0%1 0 0 ! 58 / 15 iU 18 U 
rvfethylchloride - - UG/KG I 5 2%i 01 1 i 58 ! 15 iU i 18 U 

,Me~yl et~yl ~':!_on1:_ ~G/KGJ__ ~9 _ ···- 2%! O! 1.L_ -·- ~~I--• 15 1U -- -·· .~ .IJ. 
,Methyl iso~uty .. l k.:.~C:_ne ~UG/KGJ _ •.• .9. ____ 0%1 Oi Oj -·- •.•.. s~i- _ -·-···-· ... !:>LIJ. .. L .. -~~ 
Methylene chloride UG/KG 11 5% / O! 3 i 58 • 15 jU j 18 U 
Styrene - ... -· ·- UG/KG - - 3 3% / D! 21 58 ! 15!U i 18 U 

Tetrachloroethene luG.11~.G=--- . 0 0% / 31 .284 NYDEC HHB 01... ······· DJ. .?.~L .. !?. jY.JI . ·-··- 18 U 
Toluene IU_.9_L~ _ 42 9% / 1916.145 BENTHIC-CHRONIC o f Si 58 / ·····-~~~-.L ......... ~Y ... , .. . 
Total Xyl1:,nes E G/KG _- 7 3% i 3597.66 BENTHIC-CHRONIC O · · 
Trans-1,3-Dichloropropene UG/KG O 0% ! 0 i 
Trichloroethene ·- - UG/KGT O 0% j 78.21 JNYDEC HHB J Di 
Vinyl chloride IUG/KG f O 0%1 2.73735 NYDEC HHB oj----- - ····-· -· 

1,2,4-Trichlorobenzene UG/KG i O 0%1 0 ~ 
1,2-0ic:hlorotlerizerie" - -- - UG/KG I O 0% . 4692.6 BENTHIC-CHRONIC 0 
1,3-Dichlorobenzene UG/KG / 0 O%f 469.26 BENTHIC-CHRONIC 0 
1.4•Dichlorobenzene . UG/K·G·i 73. - 2% 469.26 BENTHIC-CHRONIC 0 
2foxybis(1 ::-Chloropropane)-· UGIKG·t- - 0 0% 0 

ol 
I 01 

1j 
01 
Oj 

Q Value 
19IU 

1_9 1U 
19 U 

191U 
19 U 
19IU 

~~H-; 
19 [U 
1ii ·u · 

iii jj 
19 U 
Hi ·u 
19 u 
19u :· 
w·u , 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 

19ill 
19IU , 

1~~u f 
19 U ' - _L 
1~L~_L_ 
19IU ' , I 

l~jD 
19 fU 
19l u 

-- -· ~~~12 
2,4:S::-Trichlorophenol UG/KG i O 0%1 01 

; ~~:~i:~~~~~~~~~9. I _l0~~~1 ··-·-l -· ~~I I -, · ~f I I I I -·- __ __ _ DI 
al 
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Q 
18 U 
18 UJ 
18 ·u 

18 U 
18 U 
18 U 
18 U 
18 U 
18 ·u 
18 ·u 

18 U 
18·· uJ 
18 ·u 

18 U 
1s ;uJ 
18 U 
18 U 
18 ·u 
18·u 

18 UJ 
18 U 
18 U 
18 U 
18 U 
18 U 
18· u 

18 UJ 
18 U 
18 U 
18 UJ 
18 U 
18 U 
18 U 

12o·u 
120·u 

120 U 
120_

1
u 

280 U 
12o; u 
12o·u 
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... !SEAD•4 

l SD4-39 
!SEDIMENT 

41039 f 
Di 

\ sEii□:4 T. \sEAo:,i 
i SD4•4 _ j SD4·40 
iSEDIMENT •• lsEDIMENT 
js54-4 

0 

..•. _..: 0.2 : 0.5 

41040 
0 

.. 0 .. 2 

12ii sffsga i 12/18/1998 ! 

TSEAD·4 
!so4:41 
:s·E·oiMENT 

41041 
0 

0 .. 2 
12/18/1998 

i ANAL YTE •.• 

l sA ·· SA 
____ __._ ___ -+-------+--N-U_M_B_E_R-+-N-U_M_B_ER-+iN_ U_M_ BE_R_ !RI PHASE 1 STEP 1 l ·-... RiPHASE .. i STEP 1 1'· .. j RI .. PHAS.E 1 STEP 1 

i I NYS SPECIFIC ABOVE I OF i OF j ! .. 

l sA 

, ..... .. ....... ·-··· •. ... UNIT !MAX- FREQUENCY"CRiTERIA (1) CRITERIA (2) CRITERIA1DETECTS [ANALYSES iValue IO !Value .9 . _Y.~1.ue .... . ........ i~· ·1 va1ue 
!2,4·Dimethylphenol UG/KG I O 0% 19 .. 5525 BENTHIC-CHRONIC O! Di 58 ! 100!UJ ! 580 U 130 UJ 
[f4:o;ii .. itrophenol UG/KG I O 0% 0 I O' 58 , 240 i U I 1400 u-· ........ ........ . . ... :ffo U .. 

)2.4·Dinitrotoluene UG/KG I O 0% 01 DI 58 ! 100 IU I 580 U 130 U 
i [.~.6·Dinitrotoluene UG/KG O 0% 0 Di 58 1 1001u 5801 .. l! ...... f. . )~~ 

j 2·Chloronaphthalene UG/KG O 0% 0 0 i 58 I 100 U 580 U 130 I U 
j2.Chlorophenol UG/KG i O 0% --~------~- 0 ___ __ OL_ ___ .. .. 58 ; 100 jU 
!2•Methylnaphthalene UG/KG I 31 9% 1329.57 BENTHIC-CHRONIC Di SI 58 ! ---7oo]TI7 
i?:~e!~Y.1e~.l:~.('.)1. UG/KG ! a a% 01 . g\ ............................ s~.1 100 ,u i 
2·Nitroaniline _ .... _ UG/KG ! 0 0% 01 .gJ SB : 240 IU i 
2•Nitroj)tl<an~----- _ UG/KGJ __ 0 0% 19.5525 BENTHIC-CHRONIC 01 O! SB i _______1_QQ_j_l j 
3,3'·Dichlorobenzidine UG/KG i O 0% Di Di 58 1 100 U l 
3•Nitroaniline UG/KG : 0 0% 0 \ a , 58 ! 240 U I 

SBO IU 
SBOIU 
580JU 

1400!U 
SBOIU 
5BO IU 

::~~It· 4,6-Dinitr0:2:niethylphenol UG/KG 1 •·· ·a 0% 01 al .... ... se l 240 u·r 
(4·:sromophenyl phenyieifier · UG/KG l O 0% 0 \ _ O: 58 j 100 ,U I SBO!U 

1 

[4•Chloro-3•methylphenol jUG/KG ! oj O¾ j I I o j o f 58 1 100IU ! 5BOIU 

130 IU 
130IU 
130 U 

·· 310 o· 
130 U 
130 U 
310 u 
:fro u 
i3ciff 
130IU 

i4-Chloroaniline UG/KG i O 0% O! Di 58 ! 1001U 580 U 

lt%~~~I~~~~\~phenyl el
h

er ~g;~g ; 14~ 1~~ 19.5525 BENTHIC-CHRONIC ~: ~[ ;:! ;~~ ! ~ ;:~ U t .. -- 130~ 130 U 

······· ~~~ .. ~ . ... i 4•Nitroaniline UG/KG : 0 0% 0 i a ! 58 : 240 ! U 1400 U 

, ~~~i~;:.~~I~ - ... ~~~~~-i -.. ~]~ -· 1~~ 5474.7 BENTHIC-CHRONIC ~:···· ·{ i· ···••·m ··-··· ~~~ : ~~ 1
:~~ Q .,. 3;~1~ 

;Acenaphthylene UG/KG , 130 17% Di 10 ! 58 1 1001U 580 U 130/U 
!Anthracene UG/KG i 1700 47% 4184.235 BENTHIC·CHRONIC O! 27 ! 58 j 100 iU 580 U ..... .............. 130[U _ • 
iBenzo(a)anthracene UG/KG i 5900 84% 50.8365 NYDEC HHB 26 ! 49 ! 58 ! 7.9 IJ 95 J 15[J 
[~~~~l'.l.(~eyrenT: .• - UG/KG ! 5100 84% 50.8365NYDECHHB ······ 261" : ~i3T . · sel 10IJ .• t40T 22 1J 
!Benzo(b)fluoranthene UG/KG : 4800 88% 50.8365 NYDEC HHB 35 ! 51 ! 58 j 14 iJ , ,,· 250 J •• ....... . •• 50.,J ... 
;Benzo(gh1)perylene UG/KG : 3200 78%! O! 45 ! 58 ! 100 !U I 65 J 130 U 
[Benzo(k)fl~~r~~!~eni:, ·-·•·· (,!!'.3!~('.3[ ..... 5?~.~. ..~~'.(~ ! 50.8365 NYDEC HHB ?.~! ....... 25 J . ~B l .:~l~ L, ... _, ..,_., _2~. J . • . . • .. ·1·:io UR 
j~i~! ~·ChloroethOxr)methane UGIKG i O 0%! Ot .0. i 5~j !9.0.JLJ i 580 .LJ 1.~9 U 
iBis(2·Chloroethyl)ether UG/KG , 0 0% Di O; 58 ! 100!U 580 U 130 U 
~ is.(2-Chloroisopropyl)ether UG/KG I O 0%! O! ··07·-- ·-·-·--·4g'j"....... 100 \U - .,.-+-- I ...... .. 

; Bis(2:Ethyiii'exyl)phthalate UG/KG ! 42000 40% I 7801 .4475 BENTHIC•CHRONIC 1 i 2:i:······ --··· sa!'"· .... 36 • J 500 J - .... . 

i~~;f::r~ii,~,~~la~e.::::·. ··· 1~~;~~1 ·· .. ···· ~~~ 4~~ ...... ~1··· .~n -•···· .. ••:: ~n ......................... ···· :~~lH•i ........ ~:~ ~· 
[eti~serie ·· ... ··-- UG/KG l 6200 90% 1 50.8365 NYDECHHB 34 ! 52 ! 58 1 13 IJ .. · .. .. ::;i"6ii F ... ··--·· 
jDi·~:.~.uY!e~t~~l~te: · •. UG/KG i 250 47% O; ?.!L. . ?..~l____ ... 1go.1LJ . §~g .LJ . .. ... . 
, Di·n•octylphthalate UG/KG : 46 5% I O i 3 I 58 I 100: U 580 U 
!Dibenz(a)i)anfrirac:'ene ..... UG/KG ; 1200 50% Oj 29 ; 58 ! ... .. . 100 !U 580 U 

iDibenzofuran UG/KG i 230 17%1 O! 10! 58 ! 100 jU 580 U 
!l:J~i:>t~x .. lphthalate IOG)KGT 111__:_:_ - - - 3%] DI .?. : 58 i 1001u i·-· -
jD1m1:_thx!P~.!~a.1~Ie - - (,!G/KG I ?.L 0% 01 a : 58 1 100 ;U ! 

I' :\Pi t\Projccts\Sencca\S4ri\tableslnew _scd(3 . 91 ). x Is Page 52 of 85 

a 
120·u 
280;U 
i2a:u 
12o iu 
120 'U 

!3.gl~ 
120 ,u 
120:u 
28o iu 
120 iu 
126\J 
2so ;u 
280 jU 
120iU 

· 120 :u 
,20'u 
120:u 

. 120;0 

2ao :u 
280:u 
120:U 
1ici ;u 

.i20 :u 
1 i'. J 
15' J 
33 ' J 

12ci ' uJ 
1201UR 
120 U 
120 .. u 
120 U 
120 U 
i20 ' u 
120:u 
2o·J 
38 ,J 

120:uJ ... 

1}g]O 
120:u 
12ol u 
12oj u 
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, --=-~~= .. :.Is.~§.=I ! ,SEAD-4 SEAD·4 . 

I I I ISD<39 I '"'" SOHO 
.J :=--==:=1-=- j i JsEDIMENT .• ..•. !SEDIMENT SEDIMENT 

' i ! 41039 ! !SD4·4 
-- , · - - ·- ··1 --·--·-----o~. l ____ a 

I 0.21 , 0.5 

' 
4104~ f 

0.2 

SEAD·4 
,SD4•41 
0

SEDIMENT 
41 041 

0 
02 r --=. r- --______ ! - . ·--· ~r-~ =.~.:=l?.]18/1998r ·r ;-2Tt4 /1993 1 1211811998 ! 12/1 8/1998 

I ! , !SA , !SA SA , 1SA 

-I NYS SPECIFIC ABOVE jOF !OF i ! ! [ 

__ UNI! [MA~ __ FREQUENCYiCRITERIA (1) CRITERIA (2) CRITERIA iDETEC!_~_! ANAL YSES iValue ···- ·--····_J<:;l _ _L~~'::.':... _._ .J 9. .. .J V~(ue 1 · 

UGIKG I 16000 93%1 39887.1 BENTHIC-CHRONIC Di 54 i 58 1 19 lJ I 190]J ] 32 

_ _ _ ___ 1-· -- ... -··· NUMBER I NUMBER [NUMBER !RI PHASE 1 STEP 1 I ' ESI ... RI-PHASE !. ~ §£'~11 ;~ 1 PHASE 1 STEP 1 

. - J -

J 
. J UG/KG i 660 22% 312.84 BENTHIC-CHRONIC 11__ ·······,5T 58 ! ······;·50)iTf 580 U _ __ ..• 13~t 

_ ·--------· UG/KG I B4D 3%1 5.86575 NYDEC HHB 21 21 sa , 1001u 1 580 u _!~l~ uu u 
Hexachlorobutadiene UG/KG i O O¾ i DI . . Di .. 58 1 1001U i 580 U . 13D tU 120 U 

ANALYTE 
Fluoranthene 
Fluorene-· 

Hexachlorobenzene 

'Hexachlorocyclopentadiene UGIKG I O ·- 0% 01··· ........ ·01·-- .. ·······--··sal •-···-- 100 !UJ I ·· sso· IT . ··· 130 UJ 120 u 
Hexachloroetiiari"e UGIKG i O 0% ! 0 I ······-··--o I 58 ! 100 i u ! 580 u ·- ··- - ·130 u -. 120 u 

j lndeno(1,2,3•cd)pyrene UGIKG I 3100 74% 50.8365 NYDEC HHB 21 I 43 ! 58 ! 1DD !U I 86 J 130 U . - 120 U 

i!SOJlhO.:_On!_ __ UG/KG i O 0% Di ._ci ! -· ···-····-?-8 i 1DO IU 580U - 130.. U 12o ·u 
:N·Nitrosodiphenylamine UG/KG i 760 2% Di 1 ! 58 i 100 jU 580 U 130 U 120 U 
'. r,,j :t,Jifrosodipropyiarii;ne - •.. UGii<i;T·-410 2%1 D! 1 I 58 1 1oo lu 580 u ·:13-w·•u I 120 ·u 
:Naphthalene ·-· ·- UG/KG i 13 12% 1173.15 BENTHIC·CHRONIC D! 71 58 ! 1DO!U 580 U _·- _ -· ·-i":Jo ~ ! 120 U 

Nitrobenzene _ l,JG/K~~ .• ----~ - 0% D! -·°- ·---··· ._.5..1?.L ... -- 100 !U 580 !L . !~O. U 120 U 
IPentachlorophenol UG/KG j O 0% 1564.2 BENTHIC-CHRONIC DI o i 58 [ 24D IU 1400 U 310 U 280 U 
' Pher,anthrene ·- UGIKG I 7900 88% 4692.6 BENTHIC-CHRONIC 1 ! °iii.! 58 i 9.2 !J 86 J -··15 J 
Phenol -- - UG/KG I 210 7% 19.5525 BENTHIC-CHRONIC 4J 4 ; 58 ! ,... • '.. · 461J 580 U - 130 U 

·Py rene-

, 1 ~:fs--frinitrobenzene 
1,3•Dinitrobenzene -
2,4,6• Trinitrotoluene 
2 ,4:--Dinitrotoluene 
2,6·Dinitrotoluene 
2·Nitrotoluene 

UG/KG I 12000 93% 37579.905 BENTHIC-CHRONIC Di 54 1 58 ! 17!J 180 J ·-- - 29 J- ' 
UG/KG I O 0% O! D! 58 ! .. 12D iU ······ 130 i:T. 120 U 
UG/KG ! 0 0%1 Di DI 58 ! 12D!U 130 U ·1·20 · U 
UG/KG I O 0% Di D! 58 [ 12D IU i 130 U --- -· i20 U 

-. u91KG 'I ·-·-0 0% O.L O.L ·••·•• .. sa t 12DJU ___ .!~_(l. l,J . 12ou 
UGIKG O O¾ j Di Di 58 ! 12D!U 130 U 120 U 

- UGti<GT - ·4so· . 2%[ O! i1 ........... 49r 12o lu 120 u 

2-amino-4-:-6-:-Di nit@~uene UGIKG I 200 2%1 01 1 i 58 j 12D iU 130 u._~· ---~··· -· 12 0 U 
3•Nitrotoluene UGIKG I O 0% 0 i D ! 49 i 120 i U ! 120 U 
4•Nitrotoluene UG/KG i ·-o ·· --- 0% DI ••···-··· -or -·-·· ·· 49 [ ·- -···· ·······-··-···;20[Ln--· ·····--- - 120 u 

;4-=-~ino: 2,6-0_i_n_!!r~toluE:_<1_: UGll<Gj 140 2%j or-- · ·-- ,r-- __ _5.i?_J__ __ . 120!U - 130 U- ~--:=- ·- 120 U 
HMX UGIKG I O O¾ j Oj Di 58 j 120IU 130 U 120 U 

1

Nitrobenzene UGIKG ! 0 0%1 Dt Di 49 ! 120 jU 1 ·120 U ! 
RDX - UG/K~ ---~-- ·-· 0% or ·-· ·· -01~ .. _ ·--ssr ·- 1201u ·-i":io o- -·· . _ 1_~0 U • 

Tetryl 
4.4•-:--000 
4~4'-DDE . 

4.4'·DDT 
0

Aldrin 
Alpha•BHC 
Alpha-Chlordane 
Aroclor-1016 
Aroclor-1221 
Aroclor• 1232 
Aroclor• 1242 
Aroclor- 1248 

UGIKG I O 0%1 Di D; 58 ! 12D iU I 130 U 120 U 

__ lu. GIKG j" 90 22%! o.39105 NYDECHHB 13! ~~!·-... - --fil.s -~ .. · .' ,~,- :14.JIJ f--=-.-=·s.,T _ .6.J ~ 
~~;~~ l ··~~:=~- ~~~ ! ~:;::~~~~~~g~~: ::: iciL·:::·:~~t· ·- ~ ; ~ 1' .. : ~; ~ .. t~ ~ L 
UGIKG [ 2.8 5%! 3.9105 NYDEC HHB DI 3! 58 i 2.6 !U i 2.9 U ·-- . ~~ ~ I 
UGIKG I O O¾i Di 0 ! 58 ! 2.6!U i 2.9 U _____ 3.3 U i 
UGIKG ! 44 14%1 0.039105 NYDEC HHB 81 8 1 . 58 1 2.6;U I. . 4.S J . 3.3 U I 
UGIKG ·r O O¾ i 0.031284 NYDEC HHB o , --··oT -· ·· ·-sar····· 50 iU 1 - ---g,; u·· .• --- . 63 U i 
UG/KG. -- O 0%1 0.031284 NYDEC HHB Di o ! ······-sa! 100:u ! 120 U -- ·· , 30 u· i 
UGIKG I O 0%! 0.031284 NYDEC HHB DJ D! 58 SD iU 57 U 63 U 
UGIKG i O 0% 0.031284 NYDEC HHB Di Di 58 SO [U ! 57 U 
UGIKG ! ····a 0%\ 0.031284 NYDEC HHB OJ OJ 58 SO jU 57 IU i~lo 

P·\l'it1Projects\Seneca\S4riltables\new _ sed(J. 91 ).xis Page 53 of 85 

26 J 

120 U 
21 J 

120 U 
120 ' u 
120 U 

120 U 
120 U 
120 U 
120 U 
120 U 
120:u 
12o·u 

120 U 
120 U 
120 U 
120 U 
5 8 U 
5.8 U 
J.2 · J 

3 U 
3 U 
3 U 

58 U 
120 U 
58 U 
58 1U 
sa ·u 
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l ~~!~~4 .. ··-··•·· -·-- I :~~!~-4 --- '~5f~:J-- I 

-----+---- - -+--- ----+-- -J _____ ____ r::·:~:--~=;~:~l:~:~-·- ·4103~ : : ~~~:~~: ·- : : DIMENT . 410~~1 

-+·- ----~- - - -+-------+-- --+-----<! 0.2 j 0.5 0.2 

:SE.AD-4 

L~4.:_~1 
•SEDIMENT 

41 041 
0 

0.2 
12/18/1998 

!SA 
·:= ::---- _____________ ______ c:-~::~-= t 12,1s,199s ! , 12,14,1993 :-f-:~ -·-- -,211a,1ssa 

I i i [SA ISA SA 
....... ! NUMBER !NUMBER INUMBER !RiFiHASE 1 STEP 1 i !ESI RI PHASE 1 STEP 1 .. i R.i PHASE 1 ·sTEP 1 

i -·----·---- INYS SPECIFIC ABOVE IOF iOF I ·; ----- ---
'. ANAL YTf ------~~-.:=:- -- UNIT IMAX .. FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA \~§!§~!§. IANALYSES [Value IQ !Value . 9- JV-~!~~ Q jvalue 
,Aroclor-1254 UGIKG i 580 45% 1 0.031284 NYDEC HHB 26 ! 26 ! 58 ! 50 U I ,, : J60IJ 63 U ' 
[Aroclor-1260 . . . . UG/KG I 250 16% 0.031284 NYDEC HHB 9 , 91 58 ! so 1u 57 U 
[Beta-BHC UG/KG ! 3.3 7% 01 ,f1 58 [ 2.6 IU i 2.9 U --· 3

6~~0 -
i Delta-BHC UG/KG 0 0% 0 , Q; 58 ! 2.61U : 2.9 U NI~ !-Dieicfrin --·· . UG/KG I 18 7% 1 3.9105 NYDEC HHB 41 4 ! 58 [ 5 U ! 5.7 U 
fEnci"osuitan 1······-- UG/KG I 1.9 2% 1 1.17315 BENTHIC-CHRONIC 11 1 ! 58 [ 2.6 U 2.9 U 3j jj i 
jEndosulfan II UGIKG i 6.8 3% ! 1.17315 BENTHIC-CHRONIC 2 ! 2! 58 : S!U ! 5.7 U ·~ U i 
i Endosulfan sulfate 
!Endrin 
t Endrin aldehyde 

UG/KG I 12 9% 01 s : 58 ! 5 u 5.7 u ........ ······- ·••· ... ~:.3 U j 
UG/KG i O 0% 31 .284NYDECW/H Oi 0 1 58 • SU 5.7U 6.3U i 
UG/KG ! 15 12%1 DI 7! 58 SIU 5.7 ff" -- 63 iJ [ ....... . 

Endrin ketone UG/KG i 62 7% 01 4 ! 58 5 U i 5.7 U ·· 6.3 U i 
Gamma-BHC/Lindane UG/KG O 0% Ot 01 58 2.6 U i 2.9 U ·- -·--· 3.3IU 
Gamma-Chlordane UG/KG 40 17% 0.039105 NYDEC HHB 10 ! 10 , 58 2.6 U r., •·1:;l, ,3.2 J 
Heptachlor UG/KG 2.4 2% 0.031284 NYDEC HHB 11 1 I 58 2.6 U j 2.9 U ~jlo 

:= ~~!roxide ____ ~ .. O~;~~ : ;~ 1~~ 0.031284 NYDEC HHB ~ J! ~: . ____ ~2;:~.J 22: ~.;... . .. :-.~:=~:. 33~1.~j 
!Toxaphene UG/KG I O 0% 0 0 : 58 260 IU 290 U 330 U 
/2:;( 5:T··-- ffGJKG! 21 11 % o 1 ! 9 ! , a.a U 
i 2,4,5-TP/Silvex-
[2:;i:'o 
•2.4-DB
iDalapon 
iDicamba 
i Dichloroprop 
'Dinoseb 
;MCPA .. 

UG/KG i__ 0 0% 0 0j 9 8.BIU 

1
UGIKG . ~ 0% 1 - - b! O 9 .l --~~rt,! 

,UG/KG O 0% 1 o: 0 9 I [ 88 U 
..... ,,UG/KG a -·- 0% 1 0 i 0 9 I 210 U 

iuG/KG o 0% ! o, o 9 I 8.8IU 

l~!:~~-l · ~=: -_~ j~l t __ J-··- ·····••· ~: -~ ~1 ~!1 +·-- -=-ct-

Q 
58 ,U 
58 1U 
-3!U 
3!u 

58 \U 
3iU 

fstu 
5.8iU 
5s !u 
5.8·u 

-- s.s :u 

i u 
3 1U 
3•U 
3[U 

30:u 
:iool u 

[MCPP 
i!ii"um iD~n::1- -
:Antimony 

-------- -:f ~21~~ 10~~ : - - - ~! ?.~ i -~;L 12600: L . ~~~~~ ~. :~-=-~:~~----~·~1~·ol ---, · 22100 
MG/KG i 82.7 53% 1 2 NYSLEL 20 : 31! 58 ' 1lJ 7.2 UJ 3 J 1.9 J 

! --

;A:~~~ic 
!Barium 
i seryilium 
' Cadmium 
;caicium· 
:chromi,im 
;c§.balt __ _ 

,Copper 

.~I ~~id! 
[!r_~~ 
;Lead 
lt:1a9nesium 

MG/KG l 37.7 98% 1 6 NvsLEL 19, · ·-.. --si i ........ sa l --.. ·---.. -- 4.4 : 4.5 __ ____ . -- ~ ~ L-.-~-- ... __ !~~ 
MG/KG ! 488 100% i Di 58 ! 58 : 98.5 i 121 101 106 , 
MG/KG l 1.1 100%1 _ _ _________ _,__ Q, 58 1 58 ! 0.73:J i 1 J . · a :71J 1.1 ' J 

MG/KG ! 34 ·1 ·--- 47%! 0.6NYSLEL -- -- -. ?~! -- ·--~?1-·-·-- sal · '•-~·• ,· ·o.1•v·r=:-~· -3:1 ··----.-~-- _J J ' 0 16:u 
IMGIKG I 140000 100% • o, 58 i 58 i 6060 i i 13600 8680 i 98300 
MG/KG i 4800 100% i 26 NYS LEL 28 f 58 ! 58 i 24.5 j l · ' . . 89.J J -~-,-~· -·- "---Jio _ j ~. _____ ., 46.4 

·1~~7~~f 2
2:4~ :~~~ ; 16NYSLEL s~ I · 1~1- ~~):T-':1[Js_~ ... k ,;;1~~~! T ~~•·c-c-fil J ... j ------- --~~~~!. 

iMG/KG : 0 0%! 0 ! Oi 58 [ 0.88i·u i 0.85 U 1.2 U ! 0.91 iU 
·- MG/KG ! 87900 100%1 20000 NYS LEL 45 1 58 1 58 r ': , :::;;i:i..r;;.t,'1'., :Zli'fCIOl F'.ffi;,ll'IM ,"~;"~~-'?;" 1· 20300 -- ~---- ;, _~:.=::=-~~! 

1

~2!~q /' . 374 95% 1 31 NYS LEL 35 i ......... ~.?! 58 1 29.1 ! ! 535 R . ·•. 36.S : 207.! 
... r.1_G/KG , 27900 100%1 OJ 58 ! 58 , 48201 9130 3620 27900 , 
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r· 
i iS.EAo :4 

!SD4-39 · i- iSD4-4- ··-t-. ~D4~4□-r· · TsElio-4 ,-sEA□-4 

_, __ - =:J·=~~~~~~I " 4103gt·--l~b~!t~T1 . ~_§Dl~_§NT 41 0401 
i ! O! j O I OJ ---·7··-·-----1- ·---- -· 02 1 1·- ·-as ·-i - 0.2 

T- ---t· -- i ·1211811 998 1 i -12114-11993 - -- 1211811998 ' 

'SEAD-4 
,SD4-41 
SEDIMENT 

41041 
0 

02 
12/18/1998 

t 
- 1 · --, 

---- ---- -- r- --, 
I I t-- !NYS SPECIFIC 

·-···-r ·--- 7 --rs11 ·-- - , !SA sA - 1 ·sA 
__ _._ _ __ ___,l ______ _,_IN_u_M_B_E_R__,INuMBER iNUMBER /RI PHASE 1 STEP 1 I iESI RI PHASE· 1·sTEP.1 ] i RIPHASE 1 STEP 1 

ANAL YTE UNIT MAX FREQUENCY 1CRITERIA (1) CRITERIA (2) 
• Manganese MG/KG 5480 100% I 460 NYS LEL 
0

Mercury MG/KG 2.4 59%1 0.15 NYS LEL 

ABOVE OF !OF I - --'~"------ .. -·--- _--r-·-·-
CRITERIA DETECTS !ANALYSES !Value !O !Value Q Value Q !Value 

28 58 ! 58 1 · ,~ molJ 299 ·101 J f- -__ 
16 34 ! 58 ! 0.06 !UJ i 0.07 J 0.08 UJ I 

<Nickel - MG/KG 453 100%/ 16 NYS LEL 58 I 58 i 58 / ·,""':':-'.1" 35.31 I 53.1 26 __ l 
i:iotassium MG/KG 3460 100% I 
Selenium MGii<GT 6.1 I 4 1 % I 

________ _,_ ______ ..._ ___ a ____ ??L _ ---- ~s,., 11401 1 2540 . ···-· ... _ 1400 J : 
0 24 1 58 1 0.95 IU i 0.93 J 1.6 J : 

. ····-. - · 4 26 ! 58 i 0.261U ! 1.4 u ''0"33 u l s'i1ver MG/KG T 1. 71 45% i 11 NYS LEL 

DI 37 1 58 i 89.61U i 184 J 116 J -,_i:,odlum_ =-=-·~ -- MG/KG 1370 64%! 
Thallium MG/KG I DI 0%1 
Vanadium MG/KGf 1140 ~ 
Zinc MG/KGJ 1150 100%/ 120 /NYS LEL 

---· ---------~j--- ----5~;-- -- -~~t. ·--=.=::_ .... -- ~38~ :uJ i ~J! u ... --- 2·1- ~.[i.JJ . 

_ _ ....,__ _ ___ ~-----~---4_1~/ ___ 5~8 ! _ __ _ _ 58 .. ~ •· llllr -·1~-...-667 --.:__::__:-=.... 18~ 

Notes 
( 1) Cn1ena calculated usmg a TOC of 3.91 % This 1s a site wide TOC value . 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCU MULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC WIH = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 
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Q 
1680 J 

0.08 J 
63.2 

2270 
1.2 U 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

... l SEAD:4 . ···-············ .... 

[SD4·42 
[SEAD·4 
l sD4.43 

iSEAD·4· 

SD4·44 
!SEDIMENT :SEDIMENT SEDIMENT I 

41043 

•-· ~ 

1"· 

··!-,----; 

f ;-·· ······- ·········i··· 
.... ······+ ----,-,-+---'----- :~ : ~ . 

·-····· \sA ____ __, ······12,i"§i1Jil¾I·· 

. i NUMBER NUMBER NUMBER .. !RI PHASE 1 STEP 1 ! !RI PHASE 1 STEP 1 i 

41044 1 
oi ......... 02! 

-·12i19hiles I 
SA ...... ; 

"RiPHASE 1 STEP 1 L 
! . jNYS SPECIFIC ABOVE OF OF I i . i 
i°ANAL'fTE- .. -·-··. UNIT jMAX FREQUENCY JCRITERIA (1) CRITERIA (2) CRITERIA DETECTS ANALYSES !Value Q ;Value -10- Vai'ue· ... .... .. ·ta 
r, : { 1.frichioroethane UG/KG I O 0% 0 0 58 ! 28 UJ I -·· .. ···;s:u·· ···•···· . - 18 l U 
t,-:·1·)2).Tetrachloroethane UG/KG ! 0 0% 11 .7315 NYDEC HHB O D 58 i 28 JUJ i -is]iJJ .............. _.. 18 (jj 
j 1,1,2•Trichloroethane· UG/KG l O 0% o , 0 58 ! 28 JUJ I 15 iU . 18 .U 
i 1,1·Dichloroethane UG/KG I O 0% 01 0 58 1 28 1UJ ! 15 !U 18 U 
!i .1•Dichloroethene UGIKG I O D'lo 0.7821 NYDEC HHB O ... Ot 58 i 28 UJ I 15!ff "is lJ 
i 1,2·Dichloroethane UG/KG I O 0% 27.3735 NYDEC HHB D or ······· 58 ; 28 IUJ ' 15 jU --········:·~:.t~ ~. 
! 1,2·Dichloroethene (total) UG/KG ! 0 0% 0 I O i 58 i 28 UJ ! 15 ! U 18 1 U 

flfi~~t!~(9Pra.p~~e. 0~;~~ : 21~ 2~~ ~! i~+ ~H ;:10~! ;~:u j ;:10 
isen·z·ene··· UG/KG i O 0% 23.463 NY DEC HHB O I O I ····- "sa ; 28 I UJ I ···- ·;s: iJ j 18 U 
jBromodichloromethan,i . UG/KG j O 0% ! 01 Oi 58 ' 28 fUJ ! 15 iU ... ,.ii°D 

r!:E~~:~~~~;;:~ =-==.: ~i:~i: 1
~ ~~ . 23.463 NYDEC HHB ~: !I m w~~ ! ~!:r,~ ·· 1~ ~J 

i Chlorobenzene UG/KG i O 0% 136.8675 BENTHIC·CHRONIC O, O ! 58 ! 28 UJ i 15 ! UJ 18 UJ 
jChlorodibromomethane UG/KG i O 0% Dl Oj 58 ! 2BUJ ! 15IU I . 1BU 
[Chloroethane ......... UG/KG ! O 0% O of"' ss i 2su'i'1 ······ 1sW 
!Chloroform UG/KG ! 14 3% D! 2 ! 58 ! 2~ UJ J 15 :°U 
!Cis•1,3•Dichloropropene UGIKG ! 0 0% 1 o[ D! SB ! 2B IUJ i 15 iU ! 
l§.t!:JyJ ~':_rl!:_en.e.. UGIKG ! ._ o 0% j 938.52 BENTHIC-CHRONIC DI oi·-.. -· ··-ssr- 28 UJ j ····-·~rnjr-· 
;Methyl bromide UG/KG ; 0 0% ! O! D! 58 ! 28 /UJ i 15 jU 1 

i Methyl butyl keiorie UG/KG , 0 0% I O I ........ "or· ....... siiT 28 I UJ ! . isTu·· ! .. 
!Methyl chloride UG/KG I 5 2% 1 D! 1 ! 58 ! 28 lUJ i 15 jU [ 

!~ ·~m~:.~~c;t~:~ne u~~~+ 4
~ ~~ : ~ :~:~ ·M· ·········· · m ;:10~: ~~ i 0 

[Methylenechloride liJGiKff l 11 5% i Di ····· 31······················· sr · 28 :UJr · i5 iu i·· 

:Styrene ........ IUG/KG i 3 3°/, i 01 2 i 58 ! 28 !UJ ! ······· - ;·sTi:ff 

[~![~:~:::e~·e·· -.---~]ii~lf. 4l !~i 1~!:}!~ ~i~!~:fl~:~~:g ·.:~:~I. .~.n:~ ... _ .i;;-.-.~- ---- !!1~~! ---·-·: ~ ;r~~ 
:Trans•1,3•Dichloropropene UG/KG , 0 0% ! o: Oi 58 ' 28 !UJ ! 1~ lu 
: Trichloroethene ·- . 'Y.'3l~.9L ._ .. o .... 0% I 78.21 NYDEC HHB g: 0 [ -·-·Jar··--·- ·-· .......... 2..8.l.':!.~.L .. :: i¥j U 
;Vinylchloride UG/KG J D 0% ' 2.73735 NYDECHHB 01 ........ .... . 9. i 58 1 28 iUJ i . 1~_:U ,i. 
\1,2.4•Trichlorobenzene UG/KG i O 0% 1 O! O! 58 i 130!UJ i 100 !UJ i 
i 1,2•Dichlorobenzene UG/KG i O 0% ! 4692.6BENTHIC-CHRONIC O! O! 58 ! 13DJUJ ! ········ ·······1oo]ffj"; 
\~.3·Dichlorobenzene .. - .. UG/KG ! 9 .. 0% ! 469.26 BENTHIC-CHRONIC O[ ... ~! .. ?.8. f 1301UJ ! ........ ~~ -~ .. 1g9. tUJ ! . 
i 1,4·Dichlorobenzene UG/KG 73 2% 1 469.26 BENTHIC·CHRONIC Oi 11 58 [ 1301UJ [ 100 \UJ ! 
;:i°: 2'•oxybis(1·Chloropropanef UG/KG O 0% j Ot O! ····· gr i __ j_ -···· 
:2.4 ,5•Trichlorophenol UG/KG O 0% 1 O! O!_····-· .. ~ .L.. 33D iUJ i 240 jUJ : 
[~.4,6•.~r~~!.?.P.~:nol .......... UG/KG O 0% 1 OJ. O! ...... 5~ L .. 13D IUJ ! !9~ iU~ ! 
[2.4·°-!~~!orop_l:1.:_001 UG/KG D 0% 1 O! D! 58 ! 13DJUJ i 1DD!UJ_J .. 

P·\Pit\Projecrs\Scncca\S4ril tableslnew _sed(J . 91 ).xis Page 56 of 85 

• 

1B IU 

~!·f~ 
iii uJ i 
18 i.J 
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Seneca Ar. epot Activity 

SEAD-4 Remedial Investigation 
Sed iment Sa mple Results 

l·· -
j ~

'-· -- . r ... - ··r -········ TsEAD•4 ISEAD·4 ·- •• l~ EAD·~ 
iSD4•42 iS04-43 ; SD4·44 

~L- ---, 1 _::i:-:-::-:f :'":"=•:M-: ~;''"':~ -«o<;j_ l'-'P'"'" 
I··· - ·--·i ··- ·+-· - r-····· l·· · 12,1a,1ie~1 1 ··· 12,1·911ie¾1 . 

41044
1 

0 
0.2 

12/19/1998 
i ! r· · rs:.. ----··-r 1sA· · -· ·····, !sA 

. ---·-·1-· - ....... I NUMBER !NUMBER !NUMBER IRI PHASE 1 STEP 1 i :RI PHASE.1STEP 1 ;- jRI PHASE 1 STEP 1 

__ !_ ·- __ INYS SPECIFIC ABOVE !OF !OF I i ' ... l.~L · _··• 
ANALYTE UNIT IMAX FREQUENCY CRITERIA(1) CRITERIA(2) CRITERIA iDETECTS iANALYSES IValue iQ !Value iQ !Value 
• 2.4·Dimethylphenol UG/KG r····:Ji: •. 0% 19.5525 BENTHIC·CHRONIC Oi ····-~: 01 58 1 ··-·· _i3-6.JQ~L._ . . ..... 1~N j 1 · .• 
2.4•Dinit:()Ph~nol UG/KG I O 0% Di Oi 58 1 330 jUJ I 240 iUR j 
2.4·01nitrotoluene UG/KG i O 0% OJ DI 58 1 130 IUJ I 100 IUJ ' 

~:~~:~;~t~:~ene _ !u~~~~+· ·-·~ · · ·~~, ·-·· .. ··51 
~: ;: I · ~;~ I ~~ : ... . ~~! gj 

2·Chlorophenol UG/KG I O 0% I O I O i 58 I 130 i UJ i 100 [ UJ 
2~Methylnaphthalene --··· UG/KG I 31 9% 1329.57 BENTHIC-CHRONIC Ol 51 58 1 130iUJ i 100JUJ 

~:~!~;=:~~;t ~~:;~1 ~ ~~ ; · IH · · · · ~l ···· ~:1 HBluj l· --- 1~:lltt~ I 

L2..:_N_itrophen~ - UG/KG I O 0%1 19.5525 BENTHIC-CHRONIC Di O! ~ l 130 iUJ ! ·- -· .~~j~ ] 
3,3'•Dichlorobenzidine UG/KG I O 0% O! Di 58 1 130 IUJ i _1001!:!:1.J 

;3•Nitr~ani!i_r:i~. .... . .... . .. UG/KG l O ..•• . •• _ g'.-".~j Oi Di 58 1 330 1UJ i . . ··.······. 2~0.j.l:!J..I 
4.6·Dinitro•2•methylphenol UG/KG i O 0% 1 01 01 58 1 330 ,UJ i 240 ,UJ f 
4'.aromciphenyl phenyTether UG/KG ! 0 0% i O i O i ····sat 130 i UJ I .......•..... ····· 1ooi UJ · ..... 
4·Chloro-3•methy~phenol --· UG/KG I O 0% Di Di 58 1 130 iUJ i 100!UJ 

:4~.Chloro~!lili~ lJ_GiKg_! 0 0% 1 Di DI .~~! 130 [UJ i ..... 1gg1LJ~ 
, 4·Chlorophenyl phenyl ether UG/KG I O 0% 0 i O ! 58 l 130 I UJ i 100 I UJ 
14:Methyiphenol - . u"Gii<c;·; 140 10°/, i 19.5525 BENTHIC-CHRONIC ·······:11··· ·········s-i- 58 1 130[UJ i 100IUJ 

Q 
11o;u 
270 ;UR 
11o ju 
110· u 
1101u 
1101u 

.~i_o;u 
1101u 
270 !U 
11o fu 
11o·uJ 

270j U 
270 U 
11oiu 
110JU 

· 11o iu 

1101u ' 

11_0 \u 
270 U ·4·Nitfoari;,frie uG,KG I o 0% 1 01 01 58 ! 33o JuJ 1 24o luJ 1 · 

~~:i~:f;i!;ie lt!1 •·· ·~~! •=···· ;~~l 5474.7 BENTHIC·CHRONIC ····! ! . - .•:~!1 ... ::til ··====:::•·• ·!!!1~~1· ·•-····· ·!!!j~tr · !~~ ; ~ 
Anthracene- - UG/KG ! 1700 47% 1 4184.235 BENTHIC-CHRONIC Di 271 58 ! 130iUJ i 100 JUJ . ·- 11olu 

t.8enzo. (a)anthracene - UG . .!l<_~ ll 5900 84% 50.8365 NYDEC HHS 261 ••....• ::.9-/. . .. ?.~l ··· - ······ ·· .... ?.?.H .. L .~ ____ 83J J 1· . - . 36.!J 
Benzo(a)pyrene UG/KG 5100 84% 50.8365 NYDEC HHS 26 49 ! 58 ! 31 !J r- • - .. 120JJ I 41 IJ 
s·enzo(b)fluoranthene _ UG/KG.I 4800 88% . 50.8365 NYDEC HHS 35 1 511· 58 ! 49 IJ I "• t60fJ - ·:· .-EE.[~ 
Benzo(ghi)perytene . UG/KG I 3200 78% ! 0 ! 45 ! 58 I 25 ! J ! 73 ! J 22 J 
Benzo(k)iluora_n th_'::le - --i l!_G!~Jr. ?.!.IJ.g 43°/ol 50.8365 NYDEC HHS . ?.0.i. 2.5·1····· ...•. ?.8 ! •. _ :3!3-1! ~ .. 1 __ _;__:_. ____ __l~OJJ . 11oj uR 1 

Bis(2·Chloroethoxy)methane UG/KG O 0%! Di O 58 1 130 UJ! 1cio]uJ 110 'U 
~is(2-~h!"!:9~tiy"iie1he: ···~ -OG7i<cq o 0%1 01 01 - ~ L--- 130JuJ ! ·-·-- ~o!u.:!.. ~ 10 :u 
Bis(2·Chloroisopropyl)ether UG/KG i O 0%1 O! Di 49 1 130JUJ ! 100 iUJ 110 U 

Bis(2•Ett,.ylhexyl)p~halate UG!~§:j .• ':?..IJ.IJ.g .. 40% 7801 .4475 BENTHIC-CHRONIC 1L-·-·········?.·3.·j ··· ·····=· .. ~8.1. 22 1J ! --- . 3~ iJ 110~U 
Butylbenzylphthatate JUG!~~! 1.6- 9%t g L •••..• 5L 5.8L •.. •·•·· .)3..0. ... l,Jn ... !0.0.ilJ..~ 11 0. U 
Carbazote J UG/KG I 500 40%1 Di 23 1 58 ! 130 IUJ ! 100 IUJ • _ _ 110 U 
Chrysene jUG/KG i 6200 90% 1' 50.8365 NYDEC HHS 34 ! 52 ! 58 I 41 IJ I - 1401 ··- _ 69 J 
o;::-n.butylphthatate ·1uG/KG I 250 47%1 o , 27 ! . 58 ! 30 iJ I 59 IJ 110 U 
Di•n•octylpht~~..!..e.. IQ.~!.'<~<3-I - 46 ··-· 5%1 Di 3! •.• ··sa[ 130 IUJ I · 100Tuj 1~)g U 
Oibenz(a,h)anthracene !UG/KG I 1200 50%! 0 29 ! 58 ! 130 IUJ I 30 jJ _ ··- .!_!~JU 

·oibenzofuran -·- . UG/KG I 230 17% 0 10! 58 ! 130 !UJ I 100!UJ 110 U 

·oiethyl_ehtha!~ e !l!:!..~'S...~ .. ·-~.?. ·- 3%1 0 2! 58 ! 130 jUJ I .!..~g; ~~.. ·- • 11 0. U 
Dimethylp_!l.thalate _UG/KG ! 0 0%J 0 , OJ 58 ! 1:30[lJJ L_ ___ ______!gQ[UJ I 110U 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

--1 , J . I I S~M i i ~ __ 7 : f------ ~c--'---+-----. 1,~~
31 

SEDIMENT 
41 0

~
4

: 

. ; -- ----1-
1 

__ .___ -======~:~+--- ---· -··al · oI 

! I ! iSEAD-4 !SEAb -4 [SEAb-4 

..... ;......... . . 12/18/1998 i . ··· ,2,19/1998!. i2i,91199"ii] 
. !SA ! ;SA ! SA ' 

I INuMBER INuMBER 1NuMBER 1R1 PHASE, sTEP, LJRi PHAsE· ; sTEi'' il -RiPHAsE i sTEP, ! 
- ··---- - - JNYS SPECIFIC ABOVE !OF [OF - .. -1 1 L------· .. L .. 

!ANAL YTE !UNIT MAX FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA DETECTS •ANALYSES !Value iO !Value !0 Value iO 
i f luoranthene - · ·· iJ"GiKG .. 16000 93% 39887.1 BENTHIC-CHRONIC OI 54 [ 58 ! 62 iJ 1i oU-··· 100Jj 
[Fiuorene- .. UG/KG l 660 22% 312.84 BENTHIC-CHRONIC 1 13 i 58 [ 130iUJ ! 100 [UJ ifo!u 
; Hexachlorobenzene UG/KG 840 3% 5.86575 NYDEC HHB 2 1 2 i 58 ! 130 ! UJ ! 100 i UJ . 110 i U 
l Hexachlorobutadiene UG/KG 0 0% 0 0 i 58 ! 130 i UJ 100 I UJ 11 OI U 
!Heicachlorocyclopentad iene UG/KG 0 0% 0 0 ' 58 1 130!UJ 100IUJ ·· - .. 1)§ lJJ j 
!Hexachloroethane UG/KG 0 0% 0 0 ! 58 i 1301UJ I 100 iUJ 110tU : 
ilndeno(1,2,3-cd)pyrene UG/KG 3100 74% 50.8365NYDECHHB 21 43 ! 58 1 24 !J ·.,_,. -:-c,, SSIJ --·----·--·22T·1 
!lsophorone ········- ·--·- . UG/KG o 0% 0 o.L.. 58 ; 1301UJ 100 ,uJ 11~1u .. j 
[t:-J...:.~!trosodiphenylamine UG/KG 760 2% OJ······--····· .... ~i 58 ! 130!UJ '····-- 100 •UJ .. . . ) 1_~iU , 
'N-Nitrosodipropylamine UG/KG i 410 2% 01 1 i 58 i 130!UJ i 100 !UJ ! 11o !u 
!Naphthalene ___ UG/KG ' 13 12% 1173.15 BENTHIC-CHRONIC 0 ! 7 i 58 \ 130 jUJ 100 [UJ I ... iicilu 
[Nitrobenzene UG/KG 0 0% 0 0 ! 58 i 130iUJ 100 'UJ ·-··· . ----·······-----,10"'1ff 
jPentachlorophenoi .... "i.iGiKif " 0 0% 1564.2 BENTHIC-CHRONIC OJ 01 58 [ 330 IUJ 240 !UJ . :i"io Li 
i Phenanthrene UG/KG 7900 88% 4692.6 BENTHIC-CHRONIC 1 1 si· I 58 ! 25 ! J 61 ! J .... ·----- ::~ ~~n 
[Phen~----· _ - -·- UG/KG 1 210 7% 19.5525 BENTHIC-CHRONIC 4 4 ! 58 ! 130 !UJ i 100 fUJ .. 2.!_0J IJ. .. 
!_Pyr_~ e UG/KG 12000 93% 37579.905 BENTHIC-CHRONIC 0! __ ······-·?.~L-... 58 ' 53 IJ .... !~qv ... .. . ~.~)J 
11,3,5-Trinitrobenzene UG/KG i 0 0%1 0! 0 [ 58 ! 120!UJ 1 120!U 120 'U 
i 1,3-Dinitrobenzene ······· .. . .. UG/KG ! 0 0%1 01 ···or 58~ 120!UJ I -· ,-20W ·1 ---- i":fo l u 

[2.4,6-Trinitrotoluene UGIKG ! 0 0%! Of 0 i 58 ) 120iUJ i 120 [U ,-· ·····- .... !~qj9. . 
;2,4-~initro!C>!.~~~e l!9!~9l g 0%1 o: O! ............ ~.~.L.. 1201uJ I .. . ).20l l! I 120

1
.u 

i2,?.•Qin!!J:':'!c,l~e.~e UGIKG ! 0 ...•.. g'.'f.,j 0_! 0 ! 58 j 120 iUJ ____ ........ 1?~JIJ. l. 120 U 
i2-Nitrotoluene UG/KG 450 2%! Q! 1 [ 49 ! 120 iUJ I ..... ~:~~(_l:!.: _1~~JU 
[2-amino--4,6-Dinitrotoluene UG/KG 200 ·2% 1 0! 1 ! 58 ! 120 iUJ ! 120 [U 120 iU 

· :~• :: !i- ~~1 :i:1~~1 ---~-:UiL--~-~- ]~ 
10 1 01 0 i 58 ! 120[UJ I 120 [U I 120 iU 

o/o i 01 ·· o : 49 1 120 :uJ , ·•··- i"20IiT"! 1201u , 

~: ~, ~: i1 ....... .. . ~tr ~!~;8~r --·- · :~~It(! •- ;~tiiQ 
105 NYDEC HHB 13,-- "" 13 [ 58 i 6.7!UJ !-·-·· ····· ..... --s;u T 5 s]i.J 

0' 
QC 
2'/o 
0% 
0% 
o•;; 
0% 

22%i 0.391 

:~~ ~~~:g ~~: I:1 .. ·--·· J~L..... JU __ -~:~::~~-_:: __ NloJi .. - --·- .. --] ~ ! ~~ I~ 
105 NYDEC HHB 0! 3 , 58 [ 3.5 \UJ i 2.6 iU ! i8"[ U 

•;. , 105NYDECHHB •-- -~: ...... ~; .. ;:L ~:~:~~:. ______ :-:HiB=r-·-- ·--- ·~-:1~ .. 
!84NYDECHHB o:_ ~i 581 67 1UJ ! ~9L~.l 5s1u 
!84 NYDEC HHB ot oi 58 , 140!UJ i 100 :u ' 11o !u 
!84NYDECHHB 0! o: 58 ! 67 !UJ i 5o iu-·•·········· -· -- 55 '1 u 

!84NYDECHHB 0! 0 j 58 ! 67 jUJ ! ·-- ~q!~. ··········· •- . 55U 
·· ·· -··- . _ -·- 184 NYDEC HHB 0 i o: 58 ! 67 ,UJ i 50 iU ~5 [U 

33%j 0.391 

28'1oj 0.391 
5%: 3.911 
0%, 

14%j 0.03911 
0%! 0.0312, 

0%J 
0% 
0% 
0%1 0.03121 
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ANALYTE 
Aroclor-1254 

, Aroclor-1260 
Beia-BHC 
Delta-BHC 
Dieldrin · 

i Endosulfan I 
' {ndos~li 
'Endosulfan sulfate __ _ 

Endrin 
Endrin aldehyde 
Endrin ketone 
-Gamma-BHC/Lindane -
Gamma-Chlordane 
He_e_tachlor 
Heptachlor epoxide 

i~l:!hoxych !or 
Toxaphene 

1
2,4,5-T 

· f 4,5-TP/Silvex 
2-:-4-:-15-· - . 

2,4-DB 
Dalapon 
Dicamba 

. Dichloroprop 
Dinoseb 
MCPA 
MCPP 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calci.;m 
Chromium 
Cobalt 
Copper 

.S:X~nid_e 
Iron 
Lead 

0

Magnesium 

Seneca Arm ot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

I ----;--- ---+-------+---- !SEAD-4 -····- - i !SEAD-4 SEAD-4 r -· 1 -- - -- iso4.42 -- - ·-- - ,---1so4~:i-·· s□4-44 

r:-_ : -l:~_---~- .:~r;=~ ::f r~'""' ~-~:11 ,"''"'"' .. :·i 
I I i ! 1211st1998! ! 1211911998 ! 1211911998 

·- ···· i i · · · 1sA ···-···· ··-·: i sA ---- . l sA 

NUMBER iNUMBER \NUMBER !RI PHASE 1 STEP 1 [ .... !RI PHASE 1·sffp 1 [ IRI PHASE 1 STEP 1 
1 

ABOVE loF !OF I ! ! ____ (" L_ _ ·- i 
I -~-__:· _- _,~'.I:-::: .. -.:::·: ~-, I CRITERIA ! DETECTS !.:":~.:":~.'.f5-f=..~ I.~.~I·~·" ·· !O \Value _____ 10

1
tva~.e : Q 

- 1 -·--·--r·--- .... - 1 26 1 ..• - ........ 26 1 ss , ...... 67 1uJ I. . ......... so.1_ u . ss1u 
. , ---·--· · ···--- .... - 91 9! 58 1 67 •UJ ! SO iU l 55 ~U 

Di 4 j 5s i 3.s iuJ i 2 6;u J _33 ~J 

---+------+--------+---~I ·················· ~I··· =~· ~~L- ---·----··~;~J~~L. ·----- .. ··· ~:~ ! ~ t ;~J~ 
1: 11 ss : 35 iUJ j 26 IU I·· 2.s t~-
21 2 \ 5s l 6.7IUJ ! s :u . ~}1!:! 
D! 5! 58 ! 6 7,UJ i 5 'U ! 5.5IU --- · -~l =~~F ·~:i ·- . -····· ·--- f;f~~l . -.- -_ --_· ~fu 1 ·- ;;'~ 
al 4 ! 58 \ 6.7!UJ ! SIU ~ 5.5 U 

D! DI 58 ! -···-··-.. 3.5\UJ '1 -· - - -- .?..6 [!:) I·. 2-:S u 
101 101 58 ! 3.5iUJ ......... ... ........... 2c~l !:!. .. : . 2_s u 
1l 1\ 58 ! 3.5!UJ i 2 6 \U ~--------· 2.S U 

~: ~L. __ ~:L. 33;l~~ i ==-~-:- ~;J~ i - ?2:1G 
~ D' oL__ 58! 35D jUJ 1 ··-···············??0.J!:!..j. 2so1u 

Qi 11 9i I 1 

D! DI 9 j I ! -----+--1-

---,,-t---- -=-,.;--- --t-------t----::6+1-.. -- ~[~.-~ .-] ~~-_-·----i -t :==~~~-= . i ~I 
01 DI 9 ! --1-- ~ -

-"+---f-----~ -+-----f--------- t----::0+1 _ _ ___,o,.-;-i _ __ ...,9,..,\ _________ _ 

~ --· -~:~ -~ ! -- ·-:t· ~~~~~~-:=-l==t-= .. ~~ -~=- -· =:~A _ I 

1 

--r .. -
-· I -

iNYS SPECIFIC 
UNIT _jMAX_ FREQUENCY1CRITERIA 111 ~RITt=RIA 1?1 

UG/KG [ 580 - -45%1 0 .031264 NYIJI::(,; HHt:I 
UG/KG I 250 16%1 0.031284 NYDEC HHB 
UG/KG I 3.3 7%! 

. UG!KG[ __ 0 0% 

UG/KG i 18 7%1 3.91DSINYDEC HHB 
UG/KG I 1.9 2%1 1.17315IBENTHIC-CHRONIC 
UG/KG I 6.8 3%1 1.17315 I BENTHIC-CHRONIC 
UG/KG i 12 9% 
UG/KGi -ii D%i 31 .2841 NYDE'C W/H 
UG/KG I 15 

---
12%! 

UG/KG [---62 7%i 
UG/KG I 0 0% 
UG/KG ! 40 17%, 0.039105INYDEC HHB 
UG/KG ! 2.4 2% 0.031284INYDEC HHB 
UG/KG ! 10 10% 0.031284INYDEC HHB 
UG/KG ! 68 3% 
UG/KG ! 0 0% 

] UG/KG I 21 11%i 
!UG/KG I D 0% 
IUG/KG \ 0 0% j 
[uc;i i<c[[ ...... • a . 0%1 
luG1KG ! ___ a 0%. 

UG/KG i 0 0 % 1 

F'~~l OJ_ U U/n l 

UG/KG I 0 u u/o 

!lJG/KG r -- ii ---- 0°/~ 

DL_ DI 9 ! - ----~ I UG/KG I 0 0%1 
MG/KG I 221 00 

··-· J.~0%j_ 

~~;~~F-f~; 53% ! ?INY~ I t=I 

98%1 l,;. I PI.JV-.: I 1-1 

~I. __ !:is l--- 58 \ 13soo l_L . i __ .__ 12306j ·· ··- 14500 ' 
-·· · ---- 20 , 311 58 1 _,j· 53 .. 4J I : 35.SIJ 1.7IJ 

,,. , ;:i 1;,-;;;;_~;_ 1 191 571' 58 1 •J,:- 7,JJ I _ 6.41 =:_:.:.____ .. _ 1,1 .. 

MG/KG! 488 100%1 
MG/KG I 1.1 100°/, j 
MG/KGI 34.1 47°1, I ni; II\JV~I t=I 

MG/KG i 140000 100%! 
MG/KG I 4800 100%1 ?E; INY~ I t=I 

MG/KGI 28.4 1 rnn¾i 
MG/KGT . -2640 100,0 1 IO INT.::> LC:.L 

MG/KG ! 0 Oo/o i 
MG/KG I 87900 100%I 20D001NYS LEL 
MG/KGI 374 95% -,<1 I.IV~ I C'.'.I 

MG/KG I 27900 100% 

Di 58 j 58 i 133 J I 81.4 1 1251 

01 5Bi ss i____ D.68 .J I o.5B IJ 1!J 
. .• , ___ ... _ ___ 2:n -· 2it· -··ssl -··a::J1lj_T_ ··· - 0 1· u 0.14 I u 

I • Ma, I I I al 58i 5s i sooo 1T"i . ·:,is·sol .... .. - 40so ' 

I --- , --1·· · ---- I 2a l 5s i 5s l· "" . 4800°J 1 . . m~l- ___ .---:.=-_·-~_ 9i!.1 
::::~ : 01 5s ! 58 ! 15.2 J i 11.2 1 14 IJ 

·~ ··"~ • ~· 55 1 5s 1 5s 1 ;-, ,, . ..,.. "J··--·r .,., :-- · s221 --· 6s1 
01 o : 58 ! 1.1 u f I o.ss ru o.s2 Iu 

45 1 58 ! 58 1 _,:;.~ J I , ,·.. · .2SJ00J . 31 2001 I ml "' \"'•Hl::L I 35 1 55 ! I\, .. ,• '' ,/ 34-91 I 24.8 
· ·--- · o 58 ! I 4970 , I 45Do 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

r ·rsEAo4 ·· -- r sEAD-4 

-~-
1 

j ...... ....... ! , SEDIMENT ... 1 . i ~~~;:ENT ........ 1· ] ~~fil~rnr . 
! ' i 41042 ! 41043 i 41044 ' ·+· -\ 1 

••••·•·•··• ·f ·-· ·· l··· -I o~i ----.~::~:i · j . ci~ 
· ;---- r- --····-.. ···1 -----·---··; 12,1a,199a I • ____ .. 12,191199a "' l -·· --- 1·2,191199a · 

1 ····· ! is,.; 1 lsA isA 

NUMBER INUMBER !NUMBER iR1 PHASE 1 STEP 1 ! fRI PHASE 1 STEPi T'"·· 
0

Ri PHASE 1 STEP 1 j 
1·· ·- NYS SPECIFIC ABOVE OF !OF . ' . 

/At:J!',LYTE- .. - _ ... _ .. . l:!.t.'!!T .. ...J~!'-.~ ....... FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA I DETECTS !ANALYSES IValue . fQ 1Value JO Value-· ...... -~--~~. Q 
!Manganese MGIKG I 5480 100% 460 NYS LEL 28 58 1 58 1 , '· "1,'"\~ \A !IL 90 J i 291 iJ 862 J 
,Mercury MG/KG ! 2.4 59% 0.15 NYS LEL 16 34 1 SB ! ·••~~,....;:· u Tt•·.: .,_ ~. 0.58IJ 0.08 i:JJ 
!Nickel MG/KG ! 453 100% 16 NYSLEL 58 58 1 sa ,·•:;:,,,,;,1,:;t-l:'i;,lfllail,,W J 7:.; .• ~::':ll/"' ·- 35,51 30.3 
!Potassium MGIKG I 3460 100% 0 , 58 1 58 , 2080 J l 1480 [ 1680 
..... _ ....... ..... · .... - 41% o 24 1 sa I 1.6 ,J , a:13T1T · ... 11u 6.1 

1.7 45% 1 NYSLEL 41 26 1 SB i 0.62 iJ a:23 jj" . 6:2s lu 
1370 64% 64°1, I Oi 37 1 58 1 128 UJ ! 68.B !U 98.3!U 

0% O! OJ 58 1 1.2 IUJ i 0.63 fU .... 0.9[U 

,_ -···-·. I I . _lCJ0~1 ~~o!NYSLEL I -•- :~~! .. ::~: ~~! ~:1-.. ·:~-;~;·~---.+~l~--- j--,--·~,~-·~-:::].j::~,: ... :·:::: .. •· ;r~l ····' 
0 

1140 
11501. . 100%1 

Notes. 

(1) Cnleria calculated using a TOC of 3.91% . This is a site wide TOC value. 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULA TION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 
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Seneca ArmJ JI Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

1 !SD4-45 I iSD4-46 i 7 SD4-47 1 __ _J _ __::_ -1--- 1 1 ,sEAb-4 ---- 1 ·rsEA□-4 1 1.:3~~E.~-

i i-.-~ -~ _ ! ... ;· --l !SEDIMENT 4104~ ! :SEDIMENT ~10.~b : -!SEDl~§NT 4103~ ! 

- -
1 
_ _ __ ....._ ______ _,____ ~] - --,I-- .. =c· =-~-1~ 1911~9.~=: j- -· 12,1; _;~~ .! 12,1s,19°9! 

i . !SA i !SA 1SA 
NUMBER iNUMBER7NUMBER !RI PHASE 1 STEP·1t -·:RiPHASE_i_S_TEP-, l i RI PHASE 1 STEP 1 l 
ABOVE !OF !OF . I ' ---·· ---~--j .. 

-,- ,,-····-····· ,-, 1CRITERIA 1DETECTS [ANALY_5_~~-0'.<!I"._': __ --······--- \Q IValu:_ . .. __ J.O [Value 

____ .J___ _ j NYS I SPECIFIC 
ANAL YTE UNIT IMAX FREQUENCY I CRITERIA 11\ r.RITFRIA I?\ ,Q 

23 IUJ 
23 [UJ . 

0 i OJ 58 ! 14 jU 12 :u ! 
-0-i - 0 I 58 ! 14 jUJ ; -- i2IU=J=-·- .. 
0 i Oj SB ! 14 !U i 12 [U 

1.1.1•Trichloroethane UG/KG 0 u•1, 1 
1.1,2.2•Tetrachloroethane UG/KG 0 ···- ~ 11 .7315INYDEC HHB 
1. 1-:-2. Trichloroethane UG/KG 0 0% i 
1~ 1:Dichloroethane - UG/KG 0 0% I 
1,l·Dichloroethene UG/KG 0 0%I 0.7821INYDECHHB 
1.2·Dichloroethane UG/KG ----0 0%1 27.J7J5 INYDEC HHB 
·1·.2-Dichloroethene (total) UG/KG 0 0%1 

~ _ __,_ _ _,_ ____ ._ _ __ ..... ____ -_________ _ _,__ __ ·~! l,...·· _···_·---_--_---__.~t H ~:I~ !·-··- --- -~1~j~:~! 
ol oJ 58 14 ju I ·- 12 Iu ; 

1.2-Dichloropropane UG/KG 0 0% 1 
Aceto~ -··- UG/KG I 210 26o/o j 
Benzene UG/KG I 0 0%1 23.463INYDEC HHB 
Bromodichloromethane UG/KG I 0 0% I 

Bromoform UG/KG I o. 0 % ! 
I Carbon disulfide -··· UG/KG 18 . !l"/o I 
[Carbon tetrachloride __ UG/KG O 0%! 23.4631NYDEC HHB 
Chlorobenzene . _ UG/KG 0 0%1 136.8675jBENTHIC'.CHRONIC 

Chlorodibromomethane- UG/KG_l ···-- __ o ···-·· • .. 0% i.1 
Chloroethane UG/KG o 0 % 

Chloroform UG/KG I 14 s •to ' 
Cis• 1.3·Dichloropro pene - UG/KG I 0 0% ! 
Ethyl be~ene -- . UG/KG.J_ 0 0%[ 938.52IBENTHIC-CHRONIC 
Methyl bromide UG/KG I 0 0% ! 

i Methyl butyl ketone _ _ ~ --- 0 0% i 
Methyl chloride UG/KG 5 2%: 

, Methyl ethyl ke_tone • - UG/KG I 49 2% ! 
:Met~_yl isobutyl ketone UG/KG I __ O. I_ u·1, I 
Methylene chloride UG/KG I 11 ~ 

· Styrene UG/KG ! 3 3°/, I 
'Tetrachloroethene UG/KG-l -··- o_ -·· _ 0%1 31 .284 INYDEC HHB 
Toluene UG/KG 42 9% [ 1916.145 IBt:NIHl{.;•{.;HKUNI{.; 
Total Xylenes 

0

UG/KGI . 7 3% [ 3597.SS!BENTHIC-CHRONIC 
Trans•1.3-Dichloropropene UG/KG _L 0 0%1 
Trichloroethene UG/KG J - 0 0¾ i 78.21 INYDEC HHB 

Vinyl cii lo~i~ l,)~/KGi_ -=:·oj ... -··· 0%/ 2.7J7J5 \NYDEC HHB 
1.2.4-Trichlorobenzene UG/KG I o1 0% ! 
1.2•Dichlorobenzene UG/KG I 0 0% I 46!!2.oiBt:N I Hlt;•t;HKUNlt; 

-..,.,.+-- ---+-------1----.,,..o!f--__ o""i_ ss j 14 IU I _.121u .j 
~L 151 58 ; 14 'I U _ )3 1U _,I 
0! 0[ 58 ! 14 _Ll 12 IU 1 
01 oi 58 ! 14 !U 12 Iu C-

.1 ... , I I 011 01... ss i 14 IUJ ! ____ . 12 1.u ___ . __ 

1

I __ 
· - -· · o, s l 58 ! 14 IU ' 12 Iu 

0; 0 i 58 1 14 IU i .. 12 ju ·- -
o i o i ss 1 14 IUJ ! 12 Iu I ···· 

=:: : ~1---·-- ~! · :--1it· ~:!~·!··•· ::::~~- - ~ ~, ~ 1 · 
oi oi 5B i · 14TO f 12 Iu I 

-------------------~,....f •_-__ .... _--·_·--~1 .... '. ___ · _-:_·i~1·_-· ~:1 ~J 1 .. _. ·-·=:- -m~ r 
0 i 01 .§.BL 1~LJ_J __ ., _.,., ~ _ _gjU l 

=: !!- ii- i - ill~; _: -: -~iih 
O! 2i 58 ! 14 \UJf ····-·-··- __ _12 IU_ 1

_ 

1---·----- -----···- 1 ... ~1.=.:::=:JL==:::~~~l~L:_ ··-··•·•- ·+1tu-! -···- ._ .. J~j9 J 
01 2i 58 ! 14 !UJ l__ __@l:!. .. l. 
0! 0 / 58 ! 14IU r 12 IU 

I · - I I 01 ... _C!.L. _____ ~8L. - .-. ....!~Ll:LJ_. - _ ~2JU. 
-·-·· 0 I 0 l 58 1 14 IU ! 12 IU ·---- ·---- - ~····-· ··~1 ·-·~:r····· ···• •·• ;:1~ ·--- - ;~ ~ 

1.3.Qichlorobenzene -- UG/KG i 0 0% j 469.26IBENTHIC-CHRONIC 
1.4•Dich loroben zene UG/KG j 73 2°/oi 469.26IBEN I Hl{.;·{.;HKUNI{.; 
2.2'•oxy.bis(i:Chloropropane) UG/KG I 0 0% I 

I ::.:.:::==:::.:::::= 1 ~ , .i~····-· ~-~1-·- ~: 1· ~- I···· -;w~ 
, I . , , 

0 I 0 j 91 ! ! 

f 4.5•Trichlorophenol UG/KG i 0 0%[ 0! o j 58 ] 190!U i 1B0 !U 
2,4.6--:Tr~c~loro.e_h~ol UG/K_2J__ 0 0%1 
2.4•Dichlorophenol lJG/KG j 0 0¾~_[ 

0-i - ~ -:_~ss j _ _ 79 !UJ _ ~- .. ~ 7~ U 
01 al 5~] 1sIu I 1s1u 
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~~tuJ 

.... rnt~ I 
- .3.~~l,)J 

23 'UJ 
-·---2:iruJ' 

23 IUJ 
·-z~j[uJ . 

23 I uJ 
23IUJ , 
23 IUJ 
23 IUJ 

··rnuj 
23/UJ I 
23 UJ 
23 IUJ 
23 IUJ 
23 IUJ 

_3.3 IUJ 
_33 jl!J 
~ I!-!} 
23 !UJ ; 
23 IUJ · 
3.3[ UJ 
23 IUJ 
23IUJ 
23 UJ 

·_~3.ju} 
. ~ JUJ 

23 IUJ 
23 IUJ 

1:?SJJUJ . 
170JUJ . 

_j~~ 
•. 420 j_l,J~ 

-_~;~J~~ 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

I ·-·-··-- . iSEA0:4 
I I I ' ' ......... J 

------- -+- - ----! . Iso4-47 ·--·----· , 
i !SEDIMENT ___ j . I~1::pi f:,11::l'JT ..... , 

----+-----+------- -+-- --! j 41045 ! 41046 ! .. I 4~0381 

; 
I 
.)...... ----!--- - --+----- --! 

I ! 0 i 0 ! 0 : 

·-· --······- ----+-------, -.-:- :--.r:-==::·=-·- i -·· --~:- + 12/19/1~9~1- i -.=:=:·--;-2;;~~;!~; - =::::. ---·-,211:i;~~~, 
I 

L-. ·-· .. --··-··-···-··----~i _ _ _____ _ _ _ __, _ _ _ ..... i __ - _ _j __ ~ l~!': ....... ' !SA · -·- ~!': - - - i 
"--·- ---· _ ·- --·-· ' NUMBER NUMBER iNUMBER !RI PHASE 1 STEP 1 I iRI PHASE 1 STEP 1 ! IRI PHASE 1 STEP 1.i._ 
. !NYS SPECIFIC ABOVE OF iOF i ! ! -----<--+-,----- i 
i~fiA.L Y.TE --:. ---- - ... UNIT iMAX FREQUENCY jCRITERIA (1) CRITERIA (2) CRITERIA DETECTS !ANALYSES :Value 'IQ !Value-- l9 Y.~I.ue ··-·--- --ra-
\2.,'.'_:~ i~ ~!hY.IP.h.~~c:>I LJG/KG ! 0 0%! 19.5525 BENTHIC-CHRONIC 0, OI 58 1 79 UJ i 75 !U ... 1 . .7..01LJJ 
:2.4-Dinitrophenol __ UG/KG i O O¾ i O O! 58 ; 190iUJ i 180 !U -··- 4201UJ. 
l2.4-Dinitrotoluene UG/KG i O 0%j _ Oi O! 58 ! 79 !U i 75 :U 170 UJ 
!2,6-Dinitrotoluene UGIKG I O O¾i O! Oj 58 79 jU 75 iU 
l2-c iiioi-onaiiiii t1aieiie · uG1KG o 0%1 o o 58 19 u - --·--- ·-· islu 
i2-Chlorop_henol UG/KG ! 0 00/ol ______________ __ll_L_______QJ 58 79 , U ---~ U 
!2-Methylnaphthalene IUG/KG ! 31 I 9%1 . 1329.57IBENTHIC~l-iRONICJ OI 5/ 58 ! 79 IU 75 !U 

[~: f:,l_~t~ylphenol . UG/KG : o o¾I 79 IU ?.~ jl! ·· I···· . 
i2-Nitroaniline UG/KG i O 0% ' 190:U 180 ,U 
i2~N_itropbel1_()I ____ UGIKG i O 0°,'o_ j_ _ ___ ~----- . - - __ __l!IJU ·1s1U T 
i3,3'-D ichlo!obe_nzi~ine ___ [l.JQIKG i DI 0%1 I I 01 O! 58 ! 79 iU ! · 75 !U 
!3-Nitroaniline . IUGIKG i 01 0%1 I I oi Di 58 ! 190IU ; 180 iU 
r(S:-oiii1iro~-m-ettiyiphenoi -: uG~KGl _ _Q 0%, o! o! 58 j 190 U J 1~o[u + --·--
!4-BromoJ)l'lenylp_henyl ~t~ IUGIKG i Ol--_ 0%! - r---- 7 _ __ o_[ __:-____ Q] __ =- _~ [ 79]U_J 75]U 
!4-Chloro-3-methylphenol UG/KG I 0-- 0%T ol 0] ___ 58! _____ - 791U ! 75 jU , 

!t g~icii~-~~~~0 ; h~enyieiher -Ogik~ l ~ ~~ ~: ················ 5/ ··· ~~i ;:10 !------·----- ;~lo I 
14-Methylphenol- UG/KG I 140 10%1 19.5525 BENTHIC-CHRONIC 2! 51· 58 [ 16IJ i 75 !u .T 

:~~}~~::
1
~~1 - ---- ~g;~~.! . -~ ~~ I ~i ............ ~L ---~;L ~:~10 ------·-........ ~;~ [ ~ . -----·--·· 

i!':~~~.~~!~.~ne .':!9.!.15_<3-L .... 610 19%1 5474.7BENTHIC-CHRONIC 01 ) 1L. ..... 5-8.L 79 1~ . i ?? [U .. I 
:Acenaphthylene UG/KG i 130 17%' 01 10 f 58 1 79 iU I 75 [U 

170 ILJJ 
1701UJ 
1101uJ 
170[_1:!~ j 
17D[UJ l 
420,u j \ 

........ 1 ... ; 

170 1UJ l 
11o luJ J 

lm~j1 
~ ;~ ~~~ i 
110ILJ : 
420fUJ! . ·••·· --,.... . 
420 !UJ I 

10 iJ . 

~~jJ 
iAriiiirace-ne·· UG/KG I 1700 47% 4184.235 BENTHIC-CHRONIC O! 27 ! 58 1 6 'J -··----·-- ···g fij"' ·-· 
[Benzo(a)anthrac ene-·· .. UG/KG i 5900 84% 50.8365 NYOEC HHB 26j 49 !°.. 58 :"°-- 79 IU ! ---=75cc-[r:-Uc--1--.-, -.. -.. ---23-JO j 

30!J 

iEienzo(ai pyrene·-·-··- - .... UGIKG ! 5100 84% 50.8365 NYOEC HHB 26 j 49 ! 58 1 79 jU ! 75 !U . 330 J 
isen·,o(b)iiuo"ranthene-- . UG/KG [ 4800 88%1 50.8365 NYDEC HHB 351 51 ! --·- "sin 79 iU 12 iJ 480 j 
[Benzo(ghi)perylene UG/KG j 3200 78%. O! 45 ! 58 i 79 !U 75 [U 180 J 
IBenzo(k)fluoranthene UG/KG i 5700 43%i 50.8365 NYDEC HHB 20 ! 251 58 ! 79 !U 75 [UR . ,,,. 330 J 

· t~1:~t2~l:~~1~~~~~~~=·6~::.ud;~g: ~ ~~ : ~1 ~i ~-~~} ;:10 ········ i~ 0J: :]~Jo~-
:_Bis(2-Chloroisopropyl)ether UG/KG i O 0%1 o:. ____ . __ , __ _o_j 49 1 79 !U ··- --· ··- ·- ___ ._ .. ZS. ~ -1 

·-- 1?9_j UJ 
!Bis(2-EthyLh.exyl)e~h_al~t<?_ LJ~'-~.9. ! 42000 40% 7801.4475 BENTHIC-CHRONIC ·- --··-·· - 11 2.3 j !!8. i 7~.l.':! . 7 5 U i --··-· 99jJ 
,B~ ty_l_l:>=.n._zY.!Ph~~a!~(<?_ UG/KG i 16 9% O!.._._ ?! _ ... _?8.L... 79 jU .. 75.j U I ____ 170JUJ , 
!Carbazole UG/KG i 500 40% O! 23 1 581 79 IU I 75 !U I 40 J , 
Chrys~~ ----- _- -- :UG/KG i 6200 90% 50.8365NYOECHHB 34[ 52i_:~--- 58 i 6,6 jJ ! _ ·-:::-= =:- - - 4-:-~:i-- !·-~_:::~~~- --'- -~~~J _, 
D, n-butylphthalate UGIKG ! 250 4 7% 0 i 27 ! 58 i 79 I U • 75 i U i 63 J ,.. .. .... . ... .... ······-··· ···••! - -+----=c-;------+---- ---+---···1 ............. · .... ,. . .............. ,.... --~cc!·········I ..... . ......................... , .. · ·· t · .. I 

i ci:~:%i;~:~i l ~{~i l~ene :og;~g: 12~~ 5;~ ~: 2~ : ~:1- ·· ;:10 I ·········• •·••············••· i;f 0 1 · · 
1 ~~ ~j 

i Dibenzofuran -·-······ --·-· UGIKG ! 230 17% O l 1 O i 58 l 79 i U ·-···-·-· 75 [ U ! ... -· .,.io UJ 

[~}~r~;i~~~:i~e -- :j u gik~ i 
1
~ ~~ ~: ~f-·-- ~:1 ;:10 I ·---~:-===.m~ L ~;~10~ 
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ANALYTE 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

Seneca A .>epot Activity 

SEAD-4 Remedial JnvestigHtion 
Sediment Sa mple Results 

__ L--1----- ...... i I ===r --~=~·, ___ =:=L-=-- _ _IsE.iio:4··--==--- iSEAD-4 ls~~ D-4 

i· ~~i- -- ~- --· -- I § --1·~=- .:.;~--~~- i ~~~~~ENT 41:::~Ei~~~~:ENT 41;~~:- ~ ~6i~ENT 

' · , ; ·· ··; ·- · {---------·- ·o ~[ -! o ~: 
41038 

0 

02 t·-- -7--· - - 1 12/1 9/1998 1 1 12/18/1998! 

_ ___ ..._ ____ ..._ ______ ,_N_U_M_B_E_R~-r~~~BER· i ~~:~E~ !!~PHASE 1 STE; ··;-; ;!f PHASE=~ ~T~P·~_; 1:f PHASE 1 STEP 1 

- -+~ 
I 
I 

___ .L I 
I 

I I 

12/18/1998 

--1-----
l sPEc1F1c ABOVE 10 F iOF i i i ! s-· --- -I !NYS 

CRITERIA I DETECTS !ANALYSES !Value !O !Value ___ :..... .... _! 0 _ _JValue .. . :O 

I ·::: ~: 1::: :.:.:::: ::::.:: :::: I ~i ~~ : ~:i 8-T~ll-·1-- ·· · •· -- _ 
71'~1-b+_ _ ~;~-~J 

2: 2i SBi 79 iU i 75 iU I 170 iUJ 
Di Oi 58 1 79 !U i ·•-----75'u - r 170 'UJ 

UNIT iMAX FREQUENCY I CRITERIA (1) !CRITERIA (2) .• 
UG/KG I 16000 93% I 39887.1 IBENTHIC-CHRONIC 
UG/KG ! 660 22%1 3U.t14 I tl t:N I Hlv ·vHKUNI(.; 
UG/KG 1 840 3% I 5.8657SINYDEC HHB 
UG/KG i 0 0% 

------+-----+--------+--- ~r-----~,-- ~~ :--- ----- ---- ---;:18 r- -- - ;!:~ f ~;~ I ~~ Hexachlorocyclo·pen·tadiEi°ne 
---···-.. +--· 

UG/KG l 0 0% 
Hexachloroetharie- - UG/KG ! 0 0% 

---~;L_ 4~l sa : --~~l~.J. ---- -------- ;~i~ f --. - - . 11;~1~J . 

Di 1 i 79 !U l 75 '. U ( 170 UJ 
. ----.~. - ----+-------+---0:-;1 ·---- ,r· 791iT1 · 1s ,u ·· 110 · uJ 

I · ·-- -~:~~::~: ::~ ~: :~~:::~ : ~l:=·:=·=_j i := :~= }.~L .. ___ _____ !m~1~=~~~~-=- -·111;~ r :~~ : ~~ . 
.. I· . . . . . I 1 I 51 i SB i 6 iJ , .. _ 75 1U j 190 J 

.f-C-c..._..:..+---+---- =-c+---.cc_-,,cc,-=-_,=-i-=~=-.,.,. ,=~•'"'•'"'•~,-~=-,cc,~=--=-c.,,-,,~c-it-----:--l41-- 4 / 58 [ 79 !U ! •• · ··---· - - ?5lU"" 170 iUJ 

Oi S4 i 58 f 6.BiJ ! - --- -- 5B !J I 420 IJ 

-·· , ~r::::: ··%1: -- ~i1 ;~~:~·1 _: __ =H-I J i~~f ~~ 
-'-- +--__, ____ _,_ ____ _,_ ______ -+-___ 0-<1_ _ 01 saJ 1201~-L ____ _ __g~ l 120 uJ 

- -•• ' O! Di 58 ! 120 ,U I 120iU i 120 UJ _ __ - ~r- -~r------- ~:: ------ -----;I~:Bl- --- - - ~~~r~ : ~~~ : ~~ 
. ... Oi 1 I 58 1 120 :u i . ·------ - 12ofu 1 120 ·uJ or--- 01 -49! 120lu i --- -----· -- 120Tu I i20 'uJ 

+---- _,c{ _ _ __ -~9.J _ ··= J~!-~~-::·-- ·· 120W L ~=- 120:~ : 120 :uJ 
Oi 1 i ~~ I__ 120iU I ____ ______ 120-0:l_ j 120 UJ ,__ -+ __ _,_ _ ___ _,_ ___ --<1--------1-----0~

1
- 01 ss1 1201u 120 u 1 12o 'uJ 

of ____ oT _________ 49 i ---- --- 126Tu 12oi:T , 120 1uJ 

_ ---, ~r-- -~1::=:·:_= ~t!-~--:~-~- --:I~:~ -=~=:~ Jt~t~i ;~~ I ~~ 
- 1 1 - ··' - _____ 1. ___ ___ · .. ·- 1 131 13 1 58 ! 4 iu 37 ;u I a.1 1uJ · 

191 191 58 1 4 1U - --·- -·- 3.7l"Ci- i 8.1:uJ 
"f51··-- -,·s;-·- · -)a.! -- ~~Iii._ -.=:. 37Ju t=-~-- __ '!:7iJ 

· ··· - ····---· ··- 01 3! ___ ssL_____ 2[u ______ !_:~ I _4s]uJ 
_ O! Oi 58 j 2 IU 1 9!U I 4.5 jUJ 

i I •· 1 - ------1 .... ___ · .. ·- I 8 ! a! sa 1 2:u , 1.91U I 4.s ' uJ 

:;::.1: :, .=== .... = 1 -~r ~I · ~:l ----- ----~~,Bl- -- --- i~;G. f 1:~!~~ 
01 O! 58 \ 40!U • - 37 !U r·-=- -~! j l!J i 

I = == ::: r:.:::: :: :: I ~[_ _____ ~L__ -~=~~t-== .. :~:~.L~::~=-~-=··_ :mu-J -- :;,~j ! 

lndeno(1.2,3-cd)pyrene UG/KG ! 3100 74°1,I 50.836S !NYDEC HHB 
, lsoph_orone · UG/KG f 0 0% 
N-Nitrosodiphenylamine 

·-
UG/KC;"l -·750 2% ; 

N-Nitrosodipropylamine - UG/KGT 410 I L"lo 
Naphthalene ___ - UG/KG ! 13 12% ; l l /.l . l::> l t3i~N I M IV•L,HKUNIL, 

I NitrOb-erlZene· --· 
~~-L- 0 O¾ I 

Pentachlorophenol __ UG/KG_j ·· ···- ·o· - 0%1 1564.l I tlt:N I Hlv·vHKUNlv 
Phenanthrene I UG/KG ! 7900 88% 1 4692.6 I BENTHIC-CHRONIC 

'Phenoi ___ . -- UG/KG ! 210 7% n:1,:,::u :, tn :N I NIL,-L,Ml"<UNII..., 

lPyrene UG/KG i 12000 93% 37579.905 BENTHIC-CHRONIC 
1,3,5-Trinitrobenzene ·uG,KG i 0 0 % 

i 1 :3-Dinitro benzene UG/KG i u U"/o 

'"2.4 ,6: Trinitrotoluene UG/KG I 0 0% 
2.~Dinitrotoluene · ~~y~g f- -~1- ~~ I 2.6-Dinitrotoluene 
2-Nitrotoluene _ _JI.JG/KG I 450 ?¾ i 
2-amino-4.6-Dinitrotoluene IUG/KG 2UU £"lo 

· 3-Nitroioluene UG/KG ! 0 0% 
4-Nitrotoluene UG/KG !- o · 0% 
4-amino-2.-6-0initrotoluene UG/KG i 140 2% 

0 HMX •. - - - ----
UG,KG 1 0% ! 

Nitrobenzene rgg;~~L -~J __ - 0% 
ROX ~ i 

Tetryl JUG/KG i o U"/o i 

4.4":QDD UG/KG ' 90 2l"/o l U.3l11U!> NYUt:v HHl:l 
4.4'-DDE UG/KG j" 86 33% 0.391 05 NYDEC HHS 
4,4'-DDT UG/KG i "45 " 28% 0.39105 NYDEC HHB 
Aldrin UG/KG ! 2.8 s01, I 3.910!:>INYUt:t; HHtl 
Alpha-BHC 

-·--
UG/KG I 0 0% 

'i1lpha-Chlordane 1UG/KGJ_ 44 .......... 14·1,1 U.U3lilU!>INYUt:(.; HHl:l 
Aroclor-1016 UG/KG \._ ___ 0 0%1 0.031284 NYDEC HHB 
Aroc"ior-1221 UG/KG ! 0 0°1,l O.Q:,1Lt141NT Ut:v HHtl 
-Arocior-1232 

~---·· 
UG/KG ! 0 0°1, I 0.031284INYDEC HHB 

'Aroclor-1242 
·- ·--

UG/KG ; 0 0°1, I n 0'.'11?R4INYnFr. HHR 

Aroclor-1248 l~Gi~J DI 0°1, 1 0.0312B4 INYUt:t; HHtl 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

··=F-~- I I .~ • c::~~:· · ] ! ~~;:NT ··· T" l ~~~::N~ ·~ ·· · ··'.· ·f !~~:1NT · 

. 41045 ! 41046 : , l 1 ·-· 41038 
0 

0.2 
12/18/1998 i 

--·-L - _ o~i .......................... ~~ri•··. 
Is,.: .. 12,1911998 ( ·!sA ... . !~~. .. . .. . .. 

NUMBER I NUMBER 1NUMBER iRI PHASE 1 STEP 1 ! __ iRI PHASE 1 STEP 1 i IRI PHASE 1 STEP 1 

i·-·· ·1 ·· ...•.. -.. - -;...-- - 1-------l--___J.._-

j ! 

-·--·· 1·· 

! 

:ANAL YTE UNIT IMAX FREQUENCY 'CRITERIA (1) CRITERIA (2) CRITERIA !DETECTS iANALY-SES! Value Q Value !Q Value Q 
NYS !SPECIFIC !ABOVE !OF JOF I 

1Aroclor•1254 . UG/KG I 580 45%; 0.031284 NYDEC HHB 26 1 26 ! 58 ! 40 U 37 !U - -48 J 

,Aroclor•126D UG/KG I 250 16% 0.031284 NYDEC HHB 9 9 i 58 ! 40 U 37 !U ··-········-·· ···- ........ 87. UJ j 
!Beta•BHC UG/KG l 3.3 7% DI 4 i 58 1 2 U 1.9 !U 4.5 UJ i 
;Delta•BHC UG/KG ! 0 0% 0 Di 58 ! 2 U 1.9 iU 4.5 UJ I 
iDieiii"rin····· --····- . UG/KG I 18 7% 3.9105 NYDECHHB 4 4 i . 58 ! 4 U 37iU t ..... a.i UJ ' 
iEndosulfan i ·-••··- ··- .... .. UG/KG I 1.9 2% i 1.17315 BENTHIC-CHRONIC 1 1 i 58 ! 2 U ····,~glu --i ·· 4.5 UJ j 

!Endosu~an II UG/KG i 6.8 3% 1 1.17315 BENTHIC-CHRONIC 2 · 21 58 ! 4 U 3.7 !U 8.7 UJ I 

[.~!:.~.'?sultan sulfate UG/KG I 12 9% DI ........ ..5 ! . 5a j 4 u ... ~.:?.!~) I ..... --····· .. 8.7 UJ I 
!~11~ri n_ .•... _ ···- --· UG/KG I D 0% • 31 .284 NYDECW/H 01 0 ! 58 t 4 U .. ~JJLJ .. ~ ... __ ···- 87 UJ j 
Endrin aldehyde UG/KG ! 15 12% ! DI 7 ; 58 ! 4 U 3.7,U 1 8.7 UJ ! 
Endrin ketone UG/KG i 62 7% 1 D 41 58 i 4 U 3.7 !U 8.7 UJ l 
Gamma-BHC/Lindane UG/KG I o 0% ! D Di 58 [ 2 U I 1.9!U. ··-·· 4.5 UJ ! 

Gamma•Chlordane ... : UG/KG I 40 17% 0.03~1D5 NYDEC HHB 10 10 ! 58 ! 2 U i 1~iilu·· .~:.? y~J 
,Heptachlor UG/KG I 2.4 2% i 0.031284 NYDEC HHB 1 i 1 i 58 i 21U 1.9 !U 4.5 UJ I 
!Heptachlorepoxide UG/KG ! 10 1D% 1 0.031284 NYDECHHB GI GI 58 ! 2 jU ! 1.9 !U 4.5 UJ l 

11.~~:;~~~~or ··::: Q~i.~~:! ~5 ~~ ~, ~j · ~:1 2~~10 I 1~§J9 _ 4~b 0~ 
i2.4 ,5·T UG/KG I 21 11%! D! 1! 9! . ! ' 

:~:: :~T_P/Sil~ ~ 0~;~~ : ~ ~~ ; .~i ~: ;.1 -----< . .. J.. ·· ·- .. , .. 

~'1i!~n ·-··--·· . 10~;~~ : ~ ~~ : ~:-....... ·-·6j· -··:+·· I . . 
foicambii.. uG,KG I o oo;. 1 01 o : 9 l 1 · ·· ··· •-··· 
iDi ~~lc:>r.~P! OP - --- jLJg,'__~~J •-·-g D%1 DJ. ........... D! .. ~L ·-·•·•· -·- · ··· ··· 
[Cl.in.oseb jl!~'.~~j D 0%t D! D! 9! i ! 
jMCPA jUG/KG i D D% ! Di D! 9, 

l:!1£.•::; ·.::-:_ ·1~~ih~~ _ ':ffii , msm -iii ~i :::---- .J,"~ ---~= ~,~J=--~ ~_:!'~:'~ 
Ar_!'~.n~c MG/KG : 37.7 98% ! 6 NYS LEL 19! 571 58 ! 5.9 ! "' ,. 8 ...... f .... . .. . . ....... ~ .. ~. J 
Barium MG/KG i 488 100% ! D! 58 i 58 ! 57 ! ! 86 Bi 1 107 J 

;seiyllium -_-- MG/KG ! 1.1 10D% i Di ·s af"· 58 1 0.36 !J D.86 jJ- j .. . ... ·ci66 J 

[c~.d~iur.r:i - MGIKGT 34 1 .. 47%! 0.GNYSLEL 24 ! ~?L ... } .~i .. o.11 1U i :~9}f!u . ---·~w J 
!Calcium MG/KG ! 140000 100% ! D; 58 1 58 ! 3660D j ! 3260 ! 25000 J 
[ChrcimTtim IMG/KG ! 4800 10D% ! 26 NYS LEL 28 ! 58 ! 58 1 -,·-.,·::;;;;····,-m >----r-·:··:·•,•-,,·r•c,·--·,-is.s1·· .. ··--· . , ... ·· ··-183 J 

l 
i 

-T 

,Cobalt- MG/KG I 28.4 100%1 0 t 58 ! 58 i 11 J i 18.4 ! 11 .6 j 
[c~pper ·=~:::::_ !".1.'3-~~J__ 2640 100%1 16 NYS LEL 55 1 58 1 55 j '1t'://_;·, i!t9 :::Oi i ,'id'.·:,, , 35.7 i .137 J . 
!Cyan ide MG/KG i D 0% 1 Dt Di 58 ! 0.68 U ! 0.63 jU 1.4 (JJ 
:iroo . . ···- MG/KG I 87900 10D% ! 20000 NYS LEL 45 · 58 1 58 1'>, w ) a1uo l ··;, 401001 17400 j . 
i i-ead MG/KG I 374 95% 1 31 NYS LEL 35 ' 55 1 58 1 12 1J ! 14 ! '·~ / . 
[M!lgne~ur,n MG/KG i 279D0 ·· 100% o! .... ~~ l 58 l 14100[ I 660D ! 5510 j ·· 
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.ANALYTE 
Manganese 
Mercury •· 

'Nickel 
Potassium 
Seleniu-m 
Silver 

·s-oiiium 

Thallium 
Va.nad1um 
'zinC 

Notes 

Seneca Arm. JI Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

l. .~-···-·-· I I T ·· ·7 · ···;,,..,., ... 7 ,eAo., L'~~ 
. L_._ ·-·- i 1so4.45 :so4.45 --··-·-- JSD4·~ 

:L ~~= I • . • t:=~l;_~~~'~' ·.,::: t ~ - :=:i I''°'"'" 41 038 
0 

r 
0.2• 

12/18/1998 ··- J ..... ·············i .•. ...... ) ~.1~/.)~9.8. j___ [ .• .. !.2/18/1~9.~i ! 
. , ! !SA ! ;SA i \SA 

J
I - ·1 ..... ............. NUMBER \NUMBER 1NUMBER iRI P.HASE 1 STEP 1 i !RI PHAS·e:···1 STEP 1 ! iRI PHASE 1 STEP 1i 

- I NYS SPECIFIC ABOVE iOF !OF i i i 1 .... 1 

~JQr::J~'.~. IMAX FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA 'DETECTS \ANALYSES !Value !O \Value ---- - J 9 .. Vaiue - - - ;a 
MG/KGI 5480 100% 460 NYS LEL 28 ! 58 \ 58 \ ·563 I I soil J 651]J 
MG/KG! 2.4 59% 0.15 NYS LEL 16 1 __ _:,_4J _ 58 j 0.08 IJ 1 0.06 (::i- · -- o.16JJ 
MG/KGJ - 453I 100%! 16JNYS LEL J 58 [ 58 [ 58 L ~--,~~L~~,_;yj L_ ,.,-~,_;_ ~ 49.t J I 33\J 

· ~~:~~ : 3466~ 1~~~ : ~: ~~1 ·--~:+ ~1.;~i~ - ~~~i!u-+:== -== ~:l~J~ 
MG/KG! 1.7 45%\ 1 NYS LEL 4 ! 26 \ 58 j 0.23 iU 0.22 !U I ~.:.~~ J J 

MG/KG ' 1370 64%\ Oi 37 1 58 1 65.21J 73 IU I 311 IJ , 

MG/KG L_ _·.·--_ Q 0%I .. QL. __ .. .QL .~8.1 ·· ··-- 0.71 !U . 0.§7_1.U ·- •. Ts!i:JJ 1 
MG/KG I 1140 100%\ O! 581 58 19 ! 24.8 \ 22.S !J 
MGtKGr- 1150 100%! 120 NYS LEL 41 i 58 1 58 13alJ -· ·- -=~::..:.. _. i!lli.. L m [~ 

( 1) Cmena calculated using a TOC of 3 91 %. This is a s11e wide TOC value. 

(2) NYSOEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC•CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYOEC WIH = NYS WILD/HUMAN BIOACCU M CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 
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Seneca Army Depot Activll)• 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

)SEAD:4 " """ !SEAD-4 _i SEAD-4 .... L .. 
+-- -+----+-----+-------+-----t- .. - ·- -·-- 1SD4-48 fSD4-49 .... _[ ~-~ -~.:.~_. __ ..[ 

;SEDIMENT i iSEOIMENT . ,SEDIMENT 

-- ···· ·· -!---=--=--=--=--=--:-=--=--=--=--=--=--=--=-:-=--=--=--=--=--=--=--=--=--=--=--=--:- ·· .: .. .... --- :~ ~~:ii :::f : - . --=~::iL: :~fj~:s:: o ~ 
- ----+----+-------t--- -······-·· -- ,~· ·-· 

I • 
12/14/19981··- i 

SA ' iSA 

,2,i1, 1gs·ar T 12,1 4,1993 
l SA 

SEAD·4 
s"t'J4:·so 

SEDiMENT 
41033 

0 

0.2 
12/16/1998 

l Du 
.. I NUMBER. fNUMBER !NUMBER RI PHASE 1 sTEP 1r ···r RiPHAsE istEP 1 LJEs1 ··-············ 

! 
i RI PHASE 1 STEP 1 

NYS !SPECIFIC !ABOVE fbT - --7 0F 

'ANALYTE-·:·· .. . UNIT l~.~:X.: ... FREQUENCY CRITERIA(1) CRITERIA(2l ... ... CRITERIATDETECTS !~i'i~~Y.~~~ :Vafue IQ ':!~(~~ 
1.1,1-Trichloroethane UG/KG i O 0% OI OI 58 ' 20 !U 
1,1.2,2~Tetrachloroethane UG/KG i O 0% 11.7315 NYDEC HHB 01 Oi 58 1 20 IUJ 

[1,1,2-Trichloroethane UG/KG i O 0% O! Oi 58 i 20 [U 

;1.):P.iC.hlo.~e>~!~~ne .. lJ.<'.3-!!<_<:,. L .. 9 0% OJ O 58 L 20 iU 

11, 1-Dichloroethene UG/KG i O 0% 0 0 58 ! 20 ' U ' 
i 1,2-Dichloroethane UG/KG ! 0 0% 01······ 0 sil l 20 :U 
i 1,2-Dichloroethene (total) jUG/KG l o f - 0°1,L____ O_I ___ Oj ___ 58i-20[U 

15 10 Value ·· ;;re !Value 

i~.19:: .. 
15 [U ' 
15 iU 
1s!u 
15 iu 
15 iU 

17 U i 
1i ·u· ·-:· 
17 U 
17 U 

.. ii u 
171U 

[1,2:.1:J.i~~l".(9.P.E~P..'3.ne . UG/KG-,--o --- - Oo/o - 01 0 .~ 20 U ---- 1?,j !) J 17 U 
[Acetone UG/KG ! 210 26% OI 15 58 ! 20 U 15 !U I 17 U 
[Benzene -·· UG/KG ! o 0% 23.463 NYDEC HHB at O 58 1 20 U ·········•······ .. is!tT"' . 1f U 
!Bromodichloromethane UG/KG i O 0% Qi O 58 ! 20 U i 15 iU 17 Cr 
[Bromoform . ·-···· UG/KG t o 0% ~.i o 58 1 20 UJ i 15;u. 17 U 
!Carbon disulfide UG/KG ! 18 9% Oi 5 58 [ 20 U i 15 iU 17 U 
! Carbon tetrachloride UG/KG i O 0% 23.463 NYDEC HHB O i _ 0 58 i 20 U i 15 j U . 17 U · 
,Chlorobenzene UG/KG i O 0% 136.8675 BENTHIC-CHRONIC QI Oi 58 i 20 iUJ I 15 iU i 17 U i. 
!.Chlorodibromomethane UG/KG ; 0 0% Ol .oL. ................... ?~ : 20 iU . 15j !J .j..... . ... 17 !J ; 
iChloroethane UG/KG i O 0% OI Of 58 · 20 ,U i 15 !UJ i 17 U I 
tchloroform ...... • .. UG/KG i 14 3% OI 2! 58 1 20 !U ·15:(T·' .! .. ? ~. j 
iCis-1 ,3-Dichloropropene UG/KG i O 0% OI Of 58 1 20 IU 15 iU 17t'U 
[Ethyl benzene UG/KG i O 0% 938.52 BENTHIC-CHRONIC OI Qi 58 [ 20 !UJ ! 15 jU ·· :17 U 

1
~:m~:~~~~-1::tone :~=~: g~~gl ··••·• •··~· ~~ ~J_ ~l ~~F ----~~LuJ=~·-=--_ -~~l~ "- -~rn~ 

tMethyl chloride ·uG/KG ! 5 2% O! 1 i 58 ! 20 iU 15:U f-~- ~ fu7-· 

1 ~·::~~:~~~~~~~:~f1~~= ... ~!:~!: :~ · ~~ :~·············~:· ···: .. · .... :•·:· .·:~[ .. :-.-.:i:1···· ~~ ! ~ :········~:-..:: : ~ i11r , :. :::::;JI~ 
:Styrene UG/KG ! 3 3% O! 2 f ·--5~ 20 :UJ ! 15!U -· . ... ··-~i 
[Te.!r,~~~l()r,oe.thene UG/KG I O 0% 31.284 NYDEC HHB O[ . Oj ................... ~~[ 20 !!:J J . 15 ;1:J. . ! . ........ 17[U . 
,Toluene UG/KG i 42 9% 1916.145 BENTHIC-CHRONIC Oi 5! 58 ! 20 iU l ____ 15 jU I 17JU 
1Totaix y1e·iies ····· ciGiKGf 7 3% 3597.66 BENTHIC-CHRONIC 01 :c·- 58 1 20 iUJ ! · isTiTi 'r !T 
iTrans-1 ,3-Dichloropropene UG/KG ! 0 0% 1 oi ••· O! 58 j 20 \U ········ ··15T(j ···; 17 iU 
1Trichloroethene .... UG/KG i O 0% i 78.21 NYDEC HHB O! Oi 58 i 20 :u - - - ···-· - ··· ..... ·····,sTu·· ·! - i7 iJ 
: Vinyl chloricie .... •• : Q~{~~L .. ~. 0% 2. 73735 NYDEC HHB . . o i . '.~~! . ~~r ····- .. ·2ciTu ! . . . .• . - . 15 JU 17 iJ 
i 1.2,4•Trichlorobenzene UG/KG ! 0 0% 1 01 O! 58 ! 130 !U I 630 U 

: 1,2-Dichlorobenzene ··- ·· UG/KG l O 0% . 4692.6 BENTHIC-CHRONIC O! .. ·~r 58 i ·-- · 130 !U · ·- ·:~ ::~~·.:. _ .:· ~~~ "Q. 
1,3.:Dichl().:.'?'.'~~ze.~': UG/KG i ....... ~ . 0% 469.26 BENTHIC-CHRONIC . q[ gJ .. . .. ?~i 1301!:J j 153.o. U 

' 1.4-Dichlorobenzene UG/KG I 73 2% i 469.26 BENTHIC-CHRONIC O I 1 i 58 I 130 i U t 630 U 
:2 .. 2'-oxybis(1-Chloropropane) UG/KG , ·······-···o· 0% 01 ················01 ...... ·····g: ············ - ........... , ... ·I -~~ .... 630 ij 
!2,4.5-Trichlorophenol UG/KG i O 0% O! o i 58 ! 320 IU ___ 1500 U 
[2.4.,s.:Trichlorophenol UGIKG ! O 0% OI Ol 58 !. 130 !U i .... ........ . ... §.3.g LT 
j2,~:Di::~l().:.()!'.~:n~L. .. . _ !J.~!~Qj O 0% QI .~i 58 1 130!U 1,3.~ll! 
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Q 
23 '. UJ 
23 \uJ 
23'.uJ 
2:i:uJ 
23 ' UJ 
2:i :uJ 

·23 :uJ 
··2:i i uJ 

23 '. uJ 
23 °UJ 
23 juJ 
23 :uJ 

§}i0~ 
25'.iJJ 

·n 1uJ 
. 23 tuJ . 
23 ' UJ 
23 :uJ 
23 tl)J 
23 UJ 
23 ;UJ 
2:i iuj 
23'uJ 
23°UJ 
23°UJ 
23 UJ 
23 ' UJ 
23 UJ 
23 .UJ 
23 ;UJ 
friJJ 
231UJ 

1so·uJ 
15o·uJ 

150 UJ 
150,UJ 

3so :uJ ' 
15o iuJ 

1 

15o)uJ 

10/25/20011 



Seneca Am ,ot Activil)· 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

r r·- ...... r- ... ·· ·-fs EAif.4 I ,S.EAD·4 ···· SEAD·4 ' SEAD·4 
- i ,-- ---· -,- !SD4·48 ISD4·49 ·· --·- - -7s D4·S · 1 -\s04.so 
··i - --··· r· -·-· 1s ED1MENT isEDIMENT ·--·- · - 1-7s rn1MENi l - i sEoiMENT 

l -I - ,------+-------+-- ···- ! --· ·-· 41031 ! ;· -·- · 41Q34r·1 so~ s · ' 41033 
· L. ··· ·--1-- ----t--------ti-- ·•···········+···· - ············· ··1···•- ··········· • -· ·•·• · ····•·-···· ···-··········J. -'· ············ J__._L. ---+-----+--------t----··i--·· _ .. ; _____ 1 ______ 0_1 _1___ - _ _ OJ__:_._. ~ - 0 
~ 1-----+-----+--------t---- 0.2 i ! 0.2 i i 0.5 0.2 

_'.I_-- - --·--- --··-------+--------+- -·• ===·· ~~ .. ~ .. ~~~~:]~~ •·-• 12114/19981 · [s~- .. 12:=~7!.!~~I}~;.! ~ !19~31 !Du . 1211511998 

I NUMBER NUMBER !NUMBER !RI PHASE 1 STEP 1 i iRI PHASE 1 STEP 1 ! IESI !RI PHASE 1 STEP 1 
I NYS SPECIFIC ABOVE OF !OF I I ! I -- -i--· -

ANALYTE UNIT !MAX FREQUENCY CRITERIA(1) CRITERIA(2) CRITERIA jDETECTS !ANALYSES iValue !O iValue !0 !Value Q !Value Q 
2,4•Dimethylphenol UG/KG I O 0% 19.5525 BENTHIC-CHRONIC 0 . O! 58 ! ········130 jUJ ! ········ 1·1·oruT ....... 630 Lr ! ··• 150 .UJ 
2,4-Dinitrophenol UG/KG I O 0%! o !" Q i 58 1 ·-·-- 320 IUJ I 260 !UJ r· 1500 u I 360. UJ 
2,4•Dinitrotoluene UG/KG I O O%i OI Di 58 ! 130 IU 1101u i - - 630U i 1S0°UJ 
2,6·Dinitrotoluene UG/KG I O O'lo i OJ Di 58 ! 13D IU ! 110!U . ! - 630 u·r . 150 UJ 
2·Chioronaphihaierie UG/KG I O 0%1 or·····- o! 58 j 130lu i- . --· iiolCi T 630 U i 150 UJ 

_2.ch·1oroiiiieno1·- uG/KG I a □% 1 01 01 s8 1 1301u -··11oiuT ·· s:ia t:i 1so uJ 
2•Methylnaphthalene·---· UG/KG j 31 9% 1329.57 BENTHIC·CHRONIC Di Si 58 ! 130 jU I 110!U 1- - 630 U t 150,UJ 
2:Meth~lp~nol ·- UG/KG I O 0% 1 DI ____ ._1?.l ··-· -~~j 1301U 1~ JY.. l·--- §3.~ u ! 1sa:uJ 
2•Nitroaniline UG/KG I O 0%! Di DI 58 ! 320 1U 2601U t 1500 U 360 UJ 
2•Nitrophenol ·uGiK·G·I O 0% 19.5525 BENTHIC•CHRONIC O[ ··01 58 1 130!U I ... -· 1··1·oh1·r 630 u 150 .UJ 
3,3'-0ichiorotienzidine - UG/KG I O 0%. DI 01 58 1 1301U 110!U i " s:iciu , 150.UJ . 

3·NJ!r~a. ni.!i:1e __ . !:!~~~L O 0%1 □ 1---· OJ __ ·--5.~ l 3201UJ !__ __ .. ·-- 3§.~JU ...• L 1~~ 0·1 -- 360 UJ 
,4,6.·Din~~'::3:_methr.lphenol UG/KGj O 0%1 O Di 58 ! 32□ . u j _ _ ... 3~.9.]L!. .. L.. !~DO IJ .! 360 UJ 
4·Bromophenyl phenyl ether UG/KG I O 0%I O DI 58 ! 130 U i 110 IU ! 630 U , 150 UJ 
4-Chloro-3-methylphenol UG/KG I O 0%1 o ' DI 58 1 130IU i 11D !U I - ·--6 30 i::i" f- 150 ,UJ 
4•Chloroaniline UG/KG ! 0 0% Di DI 58 \ 130iUJ j 11D iU J ··-· 630 .I U 150.UJ 
4-Chlorophenylphenylether UG/KG I O 0% 01 DI 58 1 130 jU l ··-·· 110: u r···· . 630 U r· 150 °UJ 
-::Methylph<:_n~ :~=·=~~- UG/KG ! 140 10%! 19.5525BENTHIC·CHRONIC 2! 6 ! 58 [ 130!U ·---~ J.iL.c··· ~i)Ju .,. 1so:uJ 
4-Nitroan iline UG/KG ! 0 0% 1 01 Di 58 ! 320 !U i 260 jU I 1500 U 360 UJ 
4-Nitrophenol UG/KG I O 0%1 01 01 58 ! 320 l u ! ·-·-2GOTu-r-· 1scio U 360 UJ 
Acenaphthene UG/i<G["°.s io 19% 5474.7 BENTHIC-CHRONIC 01 11 ! ··sai iiolu 1 ···11oliT f 630 u 12 J 
Acenaphthylene . UG/KG I 130,__ 17%1 o : 10! ·sar···· 130 iuT· ·-· -·- -· iiolOT 630 u 150 UJ 
Anth-r"acene-· UG/KG I 1700 47%1 4184.235 BENTHIC·CHRONIC Q , 27 ! 58 ! 130 !U --?~!JI-· - .. 630 U 19 J 

'senzo(a)anitirai ene - LJ.G./KG i 5900 84% 1 50.8365 NYDEC HHS 261 ............. 49 L ........ - ....•. ~~.~. ········ _ SO jJ i.. .. . ......... 2§.JJ [ . 6.~0. u-... [:.:~--"-.·. -.-.• _ . l ~ J 
BenzoJa)ey!ene _l:JS,!~~ I 5100 84% 50.8365 NYDEC HHS 261 49 ! .. .. .?.!lJ SO !J -· ~ .J. L 6:J.~ lJ __ _ _ _!_~ J 
Benzo(b)fluoranthene UG/KG I 4800 88% ! 50.8365 NYDEC HHS 35 ! 51 I 58l ~ :: 811J 35 iJ ! 630 U · 210 .J 
Benzo(ghi)pe-rylene-- UG/KG I 3200 78%1 O, 45 ! 58 ! 41 iJ , ·-- .. 36 !J ! . .. 630 U 1 -- ·- - 110· J 

Benzo(k)f.l!:'~ ~.nthe. ne . !UG/t<~.[ 5700 43% 1 50.8365 NYDEC HHS . ~~~-- .. ~SI .=:_s.~L ~. , 74IJ r-·:-=:~-·--.-~jT .. r.: 630 U r -- . .. . 140 J 
Bis(2·Chloroethoxy)methane UG/KG , 0 0%1 Q I DI 58 1 130_ U ! 1101U i 630 U ' 150 UJ 
Bis(2-Chloroethyl)eitie"r ... UG/KG i O ·-·-···- 0% 1 O; O! 58 1 130 .U . 1·ioTUT 630 u r 150 UJ 

~~~J~oisopropyl)eth~.: UG/KG I O 0°/, Ci Di 49 1 130 jU -·-·- 1_!.0 :U " _ 150,UJ 
Bis(2•Ethylhexyl)phthalate UG/KG I 42000 40% i 7801.4475 BENTHIC·CHRONIC 1 I ..3.~.1-........ ..:i.~L- _ .. __ -·-·· ~3~).Y ··~-· .. _.] .. 10 U 630 U 150 ,UJ 
Butylb.l:i:1D'-1P_~th~~e UG/KG I 16 9% 0 SI 58 1 ···-·· 1301-U I. . -··- .. . ..!!~W '_ _ 6-3_0. U 150 UJ 
Carbazole UG/KG ! 500 40°/, 1 Oj 23 ! 58 ! 130 ,UJ ! 6.8;J j . 630 jl} 1 22 J 
Chrysene-- - - - UG/KG ! 6200 90°/, 1 50.8365 NYDECHHB 34 1 52 i 58 1 ··1,:·•· : 63 jJ __ _.:38!J L_ 630 U j 170°J 

D1-n-:ti~ylphthalate ·· - UG/KG I 250 47% ! 01 2Ji.... . ...... 5..~.L 28 1J L ·-!~.9.LIJ L_ 13_~ U ! 7.5 J 
Di-n-octylphthalate UGIKG ! 46 5% . Di 31 58 ! 130 ,U ! 1101.u .L 630 u ! 150 'UJ 

,Dibenz(a}i)ariiiiracene UG/KG j 1200 50% 1 Ci 29 ! 58 ! 130 /U 12 iJ i ... -· -~!,!_ . ]?_O,UJ 
Dibenzofuran UG/KG I 230 17%1 0 10 i 58 \ 130 jU i 110!U I 630 U i 150 UJ 
Diethyl phthalate UG/KG i 17 3% Oj 2i 58 ; 8.6iJ 110 jU i_.~ - .. 6_3.0. .IJ ~ 1·so juJ 
Dimethylp~~~~e UG/KG ! 0 0% 0 Di 58 ; 130iU 110J_l:JJ_ . 6.~0 U 

1 
150 UJ 
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Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

iSEAD-4 [SEAD:4 ; i SEAD-4 
,SD4-48 jSD4-5 . i 1SD4-50 

--- -·· -~--- - ---t-----+------- 1 !SEDIMENT iSEDIMENTt~ -TSEDiMENT 

...................... ·········----~ ~@4 !~~4:5 · · l - , 41033 
01 

- · ·J 1 --C= --·· : ... -:-::::·:+-----~c---c-'----- ··· ·a~~·:•:;.•~ ___ .. _c>.~ 
I : : 12/14/1998 : 12/17/1998 : 12/14/1993! 

.. .. ! TsA ;SA " .... J.5..A. . ] : DIJ. .... .. . .. 
I NUMBER \NUMBER iNUMBER iRI PHASE 1 STEP 1 : iRI PHASE 1 STEP 1 i !ESI !RI PHASE 1 STEP 1 

0.2 
12/16/1998 , 

-· NYS SPECIFIC ABOVE IOF !OF ! . ·-- ........ -····-·· 
UNIT 'MAX 1FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA I DETECTS !ANALYSES jValue lO iValue .. ... !9 .. :_\/'31.~.': .. o - p a1ue 
UG/KG i 160001 93% 39887.1 BENTHIC-CHRONIC 01 54 ! 59 ! 82 !J i 68 !J i 630 U i 
UG/KG ! 660 J 22% 312.84 BENTHIC-CHRONIC _ 11 131 58 : 130!U ! 11·01u·1 630 U 1 ··· 

:a 
260 :J 
i1'j 

!Hexachloro_benzene_____ IUG/KG i 8401 3%L 5.86575jNYDEC HHB I 2 f ______& 58 ! 130 jU_j 110JU 630 IU 
\Hexachlorobutadiene ... ... . UG/KG l 0 0% 01 0 I 58 i 130 I U l ........... ! .!gJIJ.. 630 U . · 1 sar uJ ! 

1so:uJ 

i Hexachlorocyclopentadiene UG/KG I 0 0% 0 I 0 i 58 : 130 l UJ , .... _.).!?.LIJ. .... L..... 630 U .15.? LlJ.J 
!Hexachloroethane UG/KG I 0 0% 0 I 0 i 58 ! 130!U ! 110 [U ' 630 U 150!UJ · 
pndeno(1 ,2,3-cd)pyrene UG/KG i 3100 74% 50.8365 NYDEC HHB 21 i 43 ! 58 ! 42 !J l 25 IJ 630 U I -·--·-·-·lJfilL 
j lsophorone UG/KG ! 0 0% Ql Di 58 1 130!U I 110 iU i 630 U i 150 !UJ , 

[ t--i'.Nitrosodiphenylamine UG/KG i 760 2% ?L :: : .!l ·····-··-···-··-~~ ! 130,1,J..J _ _ ._ .... _ !1gJQ: r . I 5jl~ QJ 1soJuJ , 
iN•Nitrosodipropylamine UG/KG ! 410 2% Of 1 i 58 ! 13D!U 110 !U · 630 U , 150 :UJ 
!Naphthalene UG/KG ! 13 12%1 1173.15 BENTHIC-CHRONIC DI 71 58 , 130:U ! 110 !U 630 U 1··· isii )UJ 
!Nitrobenzene ..... UG/KG l 0 0% 0 ; 0 ! 58 ! 130lU i 110 iU 6~.Q .u .... .. 150[ UJ . 
fPentachlorophenol UG/KG ' 0 0% 1564.2 BENTHIC-CHRONIC 0! 0 ; 58 ! 320 !U ! 260 !U .. ~.?.9_() lJ. J. 3.60 !UJ . 
iPhenanthrene UG/KG I 7900 88% 4692.6 BENTHIC-CHRONIC 1; 51 , 58 ! 25 lJ ! 34 !J 630 U ! 130!J 
!Phenol UG/KG i 210 7% 19.5525 BENTHIC-CHRONIC 4 ! 4 ! 58 1~-;-;;:°k":;,;: ::Jit:~:itlll301J 110 [U 630 U ··•-··-· .. 15OtUJ 
[pyrerie------- ·-·-·- UG/KG i 12000 93% 37579.905 BENTHIC-CHRONIC 0! 54 ! 58 ! 56 !J i _____ 52:J i 630 u · ·r·-· ··2·1o;J 
t 1,3,5•Trinitrobenzene-· UG/KG i 0 0% 0i 0 ! 58 ; 120,u 126lu ·i ·,Jou ; 126'. uJ 
l 1,3·Dinitrobenzene UG/KG [ o 0% 01 Qi 58 : 120!U 120!U .. ···············,3ou-·!-- ,·26l uJ 
12,4,6-Trinitrotoluene UG/KG I o 0% 0I OJ 58 i 1201u I 12o ;u . 130 U i 120;UJ 

!tte::~~~~; ····· ~i:~;; 45~ ~~ n.. .~;. ii: !~~ : ~ ! .• :==tm~.l-_ :.}~~l~:~L ;~~i~~ 
!2•amino-4,6-Dinitrotoluene UG/KG ! 200 2% 0; 1 i 58 \ 200 !J 120 [U · 130 IU ' 120 'UJ 
i3•Nitrotoluene UG/KG i 0 0% 0i 0 j 49 ! 120 tU i 120 !U j --·-[-·•;· 120i UJ 
t4:·Nitrotoiuen1i" -· ·-·-- T:JG/KG ! 0 0% or--· :§l ~~L- 120 :u r · -·· }~~]Yr .. ····• . j 12o !uJ 

!4•amino•2,6•Dinitrotoluene UG/KG j 140 2% 0i 1 i 58 ! 120 \U I ···-··-!?QJ~ j ___ ····_ ... .. ~~~jl! J .. 120! lJJ 
•HMX UG/KG j 0 0% OJ 0 i 58 [ 120!U 120 [U ' 130 U [ 120 lUJ 
INitrcibenzene ··. . UG/KG ! 0 0% 0i o i 49 : 120:u ! 120:u ··- . ····· - ···- 1 120 'UJ 

~~~i _ =~~ii :r E~ ::::::::~:=: ~~it ;i: =ii ,.::ii~ L- =~ tm~--!H 1,~i 
\".'}~!':'..... UG/KG j 2.8 5% 3.9105 NYDEC HHB O! 3! ·-··-·~~L 3.4 iU ·-··- -~~.!,!- l. .. ·-·····~·~1t L 3.8 'UJ 
!Alpha·BHC !UG/KG j 0 0% 0i 0 ! 58 ! 3.4 IU 2.8 !U : 3.3IU ! 3.8 UJ 

l6~;.~~~f~:;~~~:-. ·- ... ~~;~~ ! 4
~ 

1
~~

1 ~:~~~~~! ~~~~g ~~: 61 ·-~~~F ·m 3s: 1
~ ! ······· ····· ........ . ~~n~··, ] ~-~l~j. ~7; ~~~ 

\Aroclor•1221 UG/KG 0 0% 0.031284 NYDEC HHB 0! 0 i 58 ! 130 U I 110 jU 130 U i 150 UJ 
jAroclor•1232 UG/KG 0 0% 0.031284 NYDEC HHB 0i 0 j 58 ! 66 U 55 iU i 63 U J°. 73 'UJ 

jAr~~l~(:1242 .. ······· .~G/KG O 0% 0.031284 NYDEC HHB Oj 0 j ....... .......... 5.~L . 66 U [_ ..... ?.5 i lJ i :·~ '.~ i:,~v r···'. . 7:i ju J 
!Aroclor-1248 UG/KG 0 0% 0.031284 NYDEC HHB __ -~O_L 0[ .. ?.~!..... 66 U i 55 iU ! 63 U i 73 'UJ 
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ANALYTE 
Aroclor-1254 
Aroclor-1260 
Beta-BHC 

·o e11a-=-si=ic -
Dieldrin 

I Endosulfan I 
I Endosulfan II 

Endosulfan sulfate 
Endrin 
Endrin aldehyde 
'Ericirin ketone-
. Gamma-BHC/Lindane 
Gamma:c hiordane
Heptachlor · · 

. Heplachlor ep-oxide 
· Methoxychlor ___ _ 

'Toxaphene 
2,i,°5-T-
2,4,5-TP/Silvex 
2.~D -
2,4-DB 
Daiapon 
Dicamba 

. Dichloroprop 
ioinos-eb -
.MCPA 

MCPP 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Coball . 
Copper 
_Cya~1de 
Iron 
Lead 

: Mag_:1e.~ium 

Seneca An. , pot Activ ity 

SEAD-4 Remedial Investigation 
Sed iment Sample Results 

__ c _- ·1· -···--·-----11 I I r~= --- i__ .... ·;sEAD:4 - ... ""TsEAD:4 .. . ___ t,EAE_·.~ - .. S~A_D-4 

·· ~ 1 i= -~ r~· ~ ~~~,~ -<i§,f 1::::~,,~~-;~f 11::-~~;;1 i::,::,,, .. :: 
=f -- 1

1
~: .l - ·=.--!3']_~1~~~~ .. L== 1211?11.·g_ef .=! 1:2, ,~,199-~ . ,2, ,s,1 998 I 

> -
; __ ......,.__ 1SA ; •SA : 1SA DU 

. NUMBER-iNUMBER jNUMBER !RI PHASE 1 STEP 1 I lRI PHASE-1 STE-P 1 : -- i ESI ____ '.£<.!.~~SE 1 STEP 1 
jNYS SPECIFIC ABOVE !OF iOF I I I I 

+--
!:!_!'JI.!_ .L~~ - FREQUENCY i CRITERIA (1) CRITERIA (2) CRITERIA i DETECTS i ANALYSES f ''..~.l~_E_! i .9 J'✓-~.1~~.. _ •.• . jq_~ __ Q I Value 
UG/KG ! 580 45% 1 0.031284 NYDEC HHB 26 ! 26 ! ···· ~-~j. 66 jU ·-···· -~-~!~ I,__._ 130 J 
UG/KG I 250 16%1 0.031284 NYDEC HHB 9 j 9 j 58 1 66 jU i 55 !U I _ -~ t,! _

0 

UG/KG ! 3.3 7% 1 OI 41 58 1 3.4 jU 2.B!U I 3.3 U 
. - U G/KG i O 0% 1 Oj 01 58 1 3.4 IU i 2.BIU 3.3 Li" • 

... UG/KG 18 7%! 3.9105 NYDEC HHB 41 41 58 ! 6.GIU r....... "s .'s i'u ! 6.3 "t:J i 
UG/KG i 1.9 2% 1 1.17315 BENTHIC-CHRONIC 1 I 11 58 1 3.4 IU . . . 2.8 jU I .. _ 3.3 LJ 1 

UG/KG I 6.8 3% 1 1.17315 BENTHIC-CHRONIC 21 21 58 ! 6.GIU i 5.SjU i 6.3 U . 
UG/KG I 12 9% 1 O! SI 58 1 6.6 jU 5.5 jU I --· 6.3 U "j 

·• uG/KG i O 0%1 31 .284 NYDECW/H 01 Oj 58 1 6.6 !U ............ 55f u•·r 6.3 U 
· uGiKGl ___ is 12% ! oi ----·.n· 58 1 6.6 iu ss 1·u T 6.3 U 
'UG/KGJ 62 7% 1 01-----··4 r -·· .. ··- sa7· --- --- 6.6 jU ·s-:-stu ~ ?·3 U 

UG/KG O 0%1 Di DI SB ! 3.4 IU 2 8 iU 1 3.3 U 
uc;ii<G··········· 40 ,1o;.1 o.o391osNvoEcHHs ,a, ·,o! ··· sar 3.4 1u -=-:: Ia.JQT 3.3u 
UG/KG 2.4 2%1 0.031284 NYDEC HHB 1 ! 1 i 58 j 3.4 1U 2.8 jU , 3.3 U 
UG/KG 10 10% ! 0.031284 NYDEC HHB Gi 6! 58 i 3.4 !U --·---2.B[ffT- 3.3 U i 

~~~t-=~~~ ~~ : ~,-------:~!=:: __ ~:m ____ :=-=~-~--- 3!~:~ ______ -~~==: _ ~6J~1~~=~g. ~--
UG/KG I . 21 11 '/, i Oj 1J•----- ____ 91_____ I I --· ---- _ j_ I _ _ ?c.§. U 
UG/KG I O 0%1 O! 01 91 : : 9.6 U 

- UG/KGT o O¾ ! oi o i ----~ --- i · ------- -· •·· - ·•- - - 96 u 

uGii<cff a a%! oi or --- ··sr -----+----;----- iis u 
UG/KG ! 0 0°/o j Di Oi 9 \ i )ioJL:J 

+----o+i 9! I 9 ~ 
~ Oi ______ "'g]_ ___ ! _ -·- _____ __ _, .·1

1
·_· ??. ~~ 

,j O! 9 ! i ____ I , 48 U ,i o; g T____ . I 9600 u , 

o i 9 ! , i -~--- 9600 u 

0 
0 
0 
0 
O! 

-----f---~-ci:f--_ ss 1 58 ! 192oi 1540· -r ,s200 
HEL I 20 J 3iT - ·· ::: ~~8 1 ,IS,5jJ ·i -.... ~c~P ;____zlJ 

19 i 57 : 58 , 2.81J , 2.3 jJ ' 5.2 

al 
21NYS LEL 
6 NYS LEL 

i 58 1___ 58 1 70 ! 1---· - · ·-- - . Gs°} :·--' 130 

MG/KGI - 1.1 100%1 --+---- O! 58 ! 58 \ 0.11 !J 1· ---·- 037 :J T 099 IJ 
24F------~m:.::.: ----~~ 1-- -- i~d~~rL:F--· 3~3~w F-,98~ 

I 28 1 SB ! 58 I ' 23401 i ---- ·---:: ,291-·c--59~~ -- -

I 01 58 ! 58 ! 7 iJ i .. . B1 IJ I 1s.1 ! 
I 55 1__ _ 58 1 58 1 ··- 3591 i-----··--=-=-~1~L. :1 33J [ ___ _ 

_ ~ _ _ lL ___ Ol__ 58 j , ,u i 091 !U I 0.99 U j__ --
1 45 1 s8T ss 1 143001 I 14400 ! I . moo 1 

~YS LEL J 35 ! 55 [ 58 1 __ 21 .8 [ ! 16.9 ! i 236 URi 

Di 
ol 

0.6 INYS LEL I 
.... 

24 
0 

26INYS LEL I 21 
( 

16INYS LEL I 55 
0 

20000 ,NYS LEL 
31 NYS LEL 

I _ 1 . --- 1 I I I 11 58 ! ss 1 2880 ! 1 74201 i 77so 1 

58 ! 58 7 'J 

5s J 58 3591 
O! 58 , j u 

581 58 14300! 
55 ! 58 218 1 
58 1 58 2880 ! 

Q 
73 ' uJ 
73 UJ 

3.8.UJ 
3.8 °UJ 
7 3 UJ 
3.8 UJ 
7.3 UJ 
7.3.UJ 
7.3 UJ 
1 3'uJ 
7 3 UJ 
3 8 UJ 
3.s ' uJ 
3.8 UJ 
3.8.UJ 
38 .UJ 

380 . UJ 

8560 J 
1 2 UJ 
2 8 J 

86 J 

0 42 J 

0.08 UJ 
46800 J 

15.3 J 
9.1 J 

· io.s J 

U ' UJ 
16900 J 
18.7.J 

9900 ' J 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

'"'! 
:~~:~: ··r ·· : ~~~~: .. --· - • j~g~:1 ~. ! ···· ·.1~g~~t 

t [SEDIMENT . !SEDIMENT ........... [ .! ~.§D.lfv.1.ENTr · · SEDiMENT 
41031 ! 41034 ! SD4-5 1 

•- : - -·---- -+·-·-··--• - --!-------+---------,-,----'--- .L·--·-·········---·L--.. -. .. Oj -- ··-- ___ or __ ~~. 
41033 

0 
0.2 0.2 : 0.2 ' 0.5, 

.. L --·--12,1411998 ! 12ti1iissa1 i?.i141199·31 . 12,1s,1998 

---1 NUMBER INuM'tiIR INuMsER ·l:~ PHASE 1 sTEP 1 , :~i\0i=ii'is-E1··sre::i>·1 l · i~§i J !~~PHASE 1 srEP 1 
jNYS SPECIFIC ABOVE IOF iOF i i : , f . I 

!ANALYTE .. 

'. Manganese 
:Mercury 
~ 
,Potassium 
1-o<MrnH_H .. •-•"•• 

1Selenium 
jSilver 
!Sod ium 
ir hallium 
!Vanadium 

UJ::l!T .... fMAx"7FREoLJENCY CRITERIA (1) CRITERIA (2) CRITERIA I DETECTS 'ANALYSES , Value ! Q •Value Q , V~lue ·-

1 

a··-~V~lue 
MG/KG l 54801 100% 460 NYSLEL 28 1 58 ; 58 1. ,' ·-. -t. 10801 I 246 1J : 337 : 
MG/KG j 2.41 59% 0.15 NYSLEL 16 i 34 ! 58 1 .. ---;-·:;L.tu 008 .U , 004 u I 

100% 16 Nvs LEL 58 1 58 : 581- • ,.'!-ri'.fOO;.~ . , ,. :_ ~~ "". , 20.1.1 r ~ 
1ooo;, 01 5~ i 58 l 2017 1140LJ. · 15~g

1 
..... 

41% 1 0 i 24 ! 58 ! 1.3 J 0.57 !U 0.53 J 
45% 1 1INYSLEL I 4 [ 2s ! 58 L ___ ~ 028 !U 121u 

100% 

1370 64% 64% 1 I I 0 I 37 ! 58 ! 87.4 iU 74.1[U 127IJ 
--------

0 
1140 

Toc 1150 
1o~~ j __ ! 1 _____ ~-__ ~~: -~--;::_.__ 1/~ iu 1dlLJ~ I t2i u 

·--- --·--- -·-·--- ---· 100% ! 120NYSLEL 41 1 58 1 58 .. ~.-.-,;,;-;:::r 389J 75.9 [ 674 

Notes: 

(1) Criteria calculated using a TOC of 3.91 %. Th is is a site wide TOC value. 

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 
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Seneca A. .Jepot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

I I ·r -··· J TsEA0:4 - . -i--1 SEAD:4 ' 1SEAD·4 

1- ----- +-------+----- 1 ___ ._ 1___ 1s04.so 1s04.s1 -- --· - r Tso<i.s2· 

L -- ii~ --1 :- ~l~::J"':;~ ~;:~';' ~::ir ) [EDIMENT 

- 1 -r--·---··1 -- ( 12,161199s i T 12,, s,,eiis 
-1•---- ····· ---+----+--------!--- ,..... ' ........ •· ----··------------' ··,-·····---· --········· . 

+••·· ·+· : NUM13ER :NUMBER 1NuMBER . ::~PHASE 1 STEP 1 l 1:~PHASE\STEP 1 ;:;\HASE 1 STEP 1 

41036 
0 

0:2 
12/1811998 

I iNYS SPECIFIC ABOVE - f OF _ __ !0F i i . 
ANALYTE _ . lJ_NJ!., .. iMAX FREQUENCY I CRITERIA (1) . CRITERIA (2) CRITERIA DETECTS iANALYSES iValue IQ iValue ·-·-ra 1 value 

.1.1.1·"!:':ich~ oetha!:_e UG/KG ! 0 O%J ol Di 58 1... 23 IUJ i -- 13 fu · 1 

, 1.1.2,2•Tetrachloroethane UG/KG I O 0%I 11 .7315NYDECHHB Di O! 58 1 23 iUJ i 13 fu ··•--
·1,1.2.Trichloroethane UG/KG i O 0%I Di o i SB t 23 iUJ i 13 !U-
1,1:Di~ oroethane ·- - UG/KG 1 0 O¾ i 01 0 ! 58 ! 23 jUJ i 13 iU_ , 

·1.1.Qichloroethene UG/KG i O 0%1 0.7821 NYDECHHB Oi O! SB ! 23 !UJ i ··- 1·3iLJ ·· • 
!1,2·Dichloroethane UG/KG I O 0% 1 27.3735 NYDEC HHB Di O! 58 ! 23 iUJ i 13 fu I 

"1}.:-oichloroethene (Iola!) _ UG/KG I O 0°/, j OJ Di ss j 23 !UJ i 13 iU 1 
1,2-Dichloropropane UG/KG !_ 0 0% 1 O! Qi 58 ] 23 lUJ 13 tU --

·Acetone - .. °uGIKG·; ···. 210 26% 1 O! 15 1 ····--·--· ss i 23 :UJ i --i:37u 
'§enzen..: UG/KG I O 0% 1 23.463 NYDEC HHB O! o! ...... siiT ... ................ 23 (ui l . i3'u 

Bromodichloromethane UG/KG I O O%i 01 O! 58 ; -·--· 23 IUJ i ··-·•·-··-13ji} 
Bromciiai-m" -- . UG/KG I O O¾ i Qi o i 58 1 23 iUJ i 13 !U 
Carbon disulfide UGIKG! --18 9% 1 o f ...... 5 f-· ·-·sa j ......... -··-··231ujr·· 13!U -; 

- - - - . ~~r-----c-1r------,--,-+--~....,..,,+= ~ ...,,.-,--~r---~---·····----·· --"· ... ·--··---·-·• ----··- - I -- ... ... -····--·· ., 
Carbon tetrachloride UG/KG I O 0% ! 23.463 NYDEC HHB O ! 0 i 58 i 23 I UJ ! 13 i U : 
Chlorobenzene ·-- UG/KG ! 0 0%i 136.8675 BENTHIC•CHR0NIC Di Oi 58 i 23 !UJ i 13JU . 

! c;:]11oro~bi:9._momethane -- UG/fS~. L._ . ..Q •... ... 0% i O i O ! . .. ·•··-~1... ...... 23 ! UJ i -·---· - ··-~:fl! u . 
Chloroethane UG/KG I O 0%: DI Di 58 1 23 IUJ i 13 UJ ' 
Chloroform- - UGtKGi ___ i"4 3% 1 o i 2 i ss 1·-·-· - 23 iUJ i ·-····--13!(T I 
C~:)0 3•Dich_!?_:o_P.roJJene UG/KG I O O¾ i O! Oj__ ___ ~ 23 jUJ i ----~ ~. 
Ethy~b.en:,ene UC,.!KC,_ 1·· . 0 .. 0% ! 938.52 BENTHIC·CHR0NIC 01. . .... OJ s.~L 23 JUJ i _. -· .. _ .1~JlJ 

· ~~~~: ~~~01

;1one j u~:~aj_· -5 -·- ~~ : ~: ~: m ;~: ~~ i ·- · - _.±HQ 
,~ ~thylchloride . -· UG/KG I 5 2% [ Ol 11 _____ ~ 23 !UJ i 13 [.i:!_ 
Methylethylketone ~~KG [ j~·-· 2% 1 Ol··-·-··_!L, ____ . ___ ~_!!J ... 23 !UJ i 13 1[!_:! I 

~~:~~:~~b~~;re _ ~~;~ j --~~:I-· ~~ : 1 ~: ···--· ·5·L~- ··· ~!t-~:~:--·-·- ;;i~H··· ... ·~jf~ 
Styrene UGIKG I 3 3% i DI 2 i SB ! 23 1UJ i 13 1U 

~~:~:~~oroe
th

ene ii;;]r·~-~~.: ~~ : 19~~:~:~ ~~~~31~.~~RONIC ·--·· ·-6! -·--1--:~~r~r--=-~.~~ -~ H· -- --;~;~ 
Total! _r!enes UG/KG l_ . __ 7 _ 3% 1 3597.66 BENTHIC-CHR0NIC O 2J ·-· - ~~L -·. 23 IUJ I .. _. 1~;U 
Trans•1 .3·Dichloropropene UGIKG t-, 0 O¾ j O DI SB ! 23 iUJ I 13 ,U 

~:~cy~~~~=-:i~:ne-. . - - ~~;~~i ... ~ ~~ : 2. ;3
87~~ ~~~~g ~~= ~ I -gl ·m ;; I (jj ! ·-··- . - ~ ~ IB 

12 ,4•Trichlo·robenzene UG/KG ]··-· ·-a··-- 0%1 0 1 or-·-··--·---sar 130IUJ I •. si 1u 
1.2~Dichlorobenzene .• UG/KG I O 0%! 4692.6 BENTHIC·CHR0NIC o· Di 5B i 13DIUJ ! --· - --a·iTLJ . 

: ~ :!:·~:~~~~~:~~:~ ~&~~ f ~·· ~~ i ::~:;: =~~~~:g:g~:~~:g ~1-- ~I ···· {~I ··-·-· ~;~ l ~~ l ~=-~-:1 lr 
,2,2'•oxybis{1-:C tiiorcipropane) UG/K~t-. 0 O%i O. - ···-·01 gj i . .... . r ; 
'2 .4.5~Trichlorophenol . UG/KG I O 0%1 0 01 58 ! 320 IUJ ! ·- 2oo[uT 
2,4,6: T!~ h,!_orop..'.1.!.n.oJ -· UG/KG i O 0%1 0 DI 58 [ 130 IUJ ! --··---8.!!.9..l:~ · __ ·--
2.4•Dichlorophenol UG/KG I O 0%! O DI 58 ! 130IUJ I ··-·~~JQ_[ __ -· 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

····· · 1sEAci:4- !SEAD-4 \SEAD·4 

··---··'----'SD4•50 SD4-51 - · •• L .. lSD4-52 
iSEDIMENT ................. ..! SEDIMENT ...... i \SEDIMENT 

41032 ! ~.1~?5! , 

. a: ... oL_J 

i 
41036 '. .. 

.~-F--;-------t----, a: 
0.21 ----:i~~ ~:=: 1?'.)~/1909~ ! SA 12/18/19o9: ! :t~ . -··12118/1998!° 

NUMBER !NUMBER fNUMBER iRI PHASE 1 STEP 1 i RI PHASE 1 STEP 1 j ··· j RfPHAi;E 1·sTEP.1J • 
!NYS SPECIFIC ABOVE !OF !OF ! . i 

[ANAL YTE .. ·- -- ··-·-- UNIT MAX FREQUENCY iCRITERIA (1) CRITERIA (2) CRITERIA DETECTS iANAL YSES 1Value IQ Value iO lValue - ··7cf 
i2:4-Dimeihylpheno1·· UGiKG 0 0o/o i 19.5525 BENTHIC-CHRONIC 0 o; · ·sa! 13o luJ a1 lu l . ·160TuJ 
i 2.4:oTriTtrophenoT " UG/KG 0 0% I 0 0 i 58 i 320 I UJ 26o !uJ i - . 380 !UJ 
l2.4-Dinitrotoluene UG/KG 0 0%I 0 0 j 58 , 130IUJ 81 !U ! 160 jUJ 

:2.,~Dinitrotolu~ne ........... UG/KG ! 0 0%! DI gi ......................... ?.~.L. 130iUJ j ...... ~1 !1! .1.15D !U.J j 
! 2-Chloronaphthalene UG/KG 1 0 0% I 0 i 0 ; 58 ! 130 i UJ i 81 ! U 160 i UJ ' 
f2:Chlorophenol UG/KG ! 0 0%! 01 Of 58 ! 130IUJ I 81 iU !-- ···-- . ···· 1so1u:iJ 
!2•Methylnaphthalene UG/KG I 31 9% 1 1329.57 BENTHIC-CHRONIC 0! Sj 58 ! _ ~0i UJ i 8.9 ,J 160iUJ i 

i.?.:.~E:!~Y'P.~~.~.<?1. ~~!'S~L g 0°/o l 01 gJ SB i 130 UJ i B) IY L 160!1::IJ 
i 2•Nitroaniline UG/KG i 0 0% I 0 i 0 ! 58 ; 320 UJ ! 200 l U i 380 i UJ 
i2.Nitrophenol ·-······· UG/KG ! 0 0%1 19.5525 BENTHIC-CHRONIC Oi o f· ··. ····ssi··· 130 UJ i ···a·1··1u ! . .. - ·1so[UJ 

13,3'-Dichlorobenzidine UG/KG i 0 0o/o i 0 i 0 i SB i 130 UJ i 81 iU l 160 ,UJ 
\3•NrtroanilinE: . . ........ UG/KG i 0 0o/o f DI oi SS L_ 32D IUJ i 29.g [I,! j · 38.D_J~J 
i4,6-Dinitro•2-methylphenol UG/KG 1 0 0%1 01 0, 58 ! 320 UJ . 200 !U i 380 iUJ 
f4-Bromophenyl phenyl ether UG/KG I 0 0%' 0 ! 01 58 1 130 UJ 81 ffr·· •- .. . ....... ······ 1·60\ jj 
i4-Chloro•3-methytphenot UG/KG ! 0 0%I 0 ! Di SB ! 130 UJ 81 iU i 160 iUJ 

L~.:,S:hloroaniline UG/KG i 0 0%! DI 0 i 58 ! 130 UJ 81 jU i .. 16.0..Ll!.J l 
! 4-Chloropheny! .. Phenyl ether UG/KG I 0 0% I 0 i 0 ! 58 i 130 UJ 81 i U i ...... 16,D_:~.i . 
i4-Methylphenol UG/KG 1 140 10%I 19.5525 BENTHIC-CHRONIC 2! 6 ! 58 ! 130 UJ I 81 !U ! 16D !UJ f 
! 4·Nitroaniline UG/KG 1 0 0% I 0 i 0 ! 58 I 320 UJ I 200 I U l 380 ! UJ 1 

14.Nitrophenol UG/KG ! o 0%1 0 I 01 58 f 320 UJ ' 200 !U I 380 !UJ I 
f.iicenaphtt1ene .•... !:JGIKG I 610 19% 1 5474.7 BENTHIC-CHRONIC 01 11 ! se r· 10 TI ·· ........ 9:i lJ.. 160[UJ i 
fAcenaphthylene UG/KG i 130 17%! Qi 101 58 i 130 UJ 2B !J 11'J ; 
!Anthracene ·--·- UG/KG i 1700 47% I 4184.235 BENTHIC-CHRONIC 0i 27 ! 58 ! 19 J 46 iJ ········22'J-1 
!Benzo(a)anthracene UG/KG i 5900 84%1 50.8365 NYDEC HHB 261 49 i 58 ! , ,q· .:'." ~ J , i'" • 1901 I ., 130Jr 1 

[§~.n~\~}r.iii:r.ie~::~-- UG/KG i 5100 84% 1 50.8365 NYDEC HHB 26 ! 49 1 . .::~~~L.;.... __ ~:Y,~pil;~t,1,3G }~~: J;· J, . :,!,, "'• 1sor ·· I :, • I· 1501.L l 
1Benzo(b)fluoranthene !UG/KG I 4800 88%! 50.8365 NYDEC HHB 35 ! 51 : 58 1 , , · ·',,'.''·I'.' ,.,50 J · 'c , 190I I ... , 1i•" · lOOIJ ' 
jBenzo(ghi)perylene IUG/KG :· 3200 78% 1 0! 45 : 58 1 94 J ! 100! · : es ,T 
!s ~riz§(k)fl~~~~~h.E:~e 1UG/KG ' 5700 43%! 50.8365 NYDEC HHB 201 25 : 58 1_ ...... :L.2J.:'.m ·~·-···~ ~~;:;;;.-"-.!?!!.L] ... . '. t90 jJ I 
!~!~.( 2.:Ch.loroethoxy)methane i'::'9.~~c:;J _. 0 0%; 0 :_ ..................... O.; .... ~~i 130 UJ 1 81 ;u ... .L 1 .. ~0.JUJ • 
. Bis(2·Chloroethyl)ether I UG/KG ! 0 0% i . 0 J 0 ! 58 ! 130 ! UJ , 81 i U ! 160 i UJ , 
fsis(2·Chloroisopropyl)ether UG/KG ! 0 0°(o i 0 i Qi 49 ; 130 IUJ ! -·-···-·--·ii'iTtT :-··--· - ·•·. ·,so iu:i 
•·-----~~~---+----,....--;-----~+-----+--------+----+-- - - . -------+-~---·- ··-···--··---·-··-+····· I • •.• ·--•·· 
:s;:i3-Et~r.~."~11.e~~."-1"-1_" . ~<?.!.K..2.l 42000 40%1 1801 .4415 BENTH1c-cHRoN1c 1, ..•. ?~: .?~J ··--·--·-· 1301uJ I --· s1 y · 160:uJ 
[§~!Yl~." ny lph.t~':'I':'!" UG/KG ! 16 9% 1 O! ···········-·-······?L ... ?~.l _)~~ j!:J! l .~1 : ~.J I 160 iUJ 
iCarbazole UG/KG i 500 40%! 0! 23 : 58 1 21 1J I i2 JJ' 1 ···1·4 i j' 

LChrysene UG/KG i 6200 90%! 50.8365 NYDEC HHB 34 l 52 1 58 1 "-~~:.... .• L....i, ' l!'Oj J I r, ~"l~":--iiM--·t ·:_-·-, ;·~-~:. i ~JI.·1 
i Di-n-butylphthalate UG/KG I 250 4 7% I 0 I 27 ! 58 ! 130 I UJ , 81 l U . 160 ; UJ ' 
'Di•n-octylphthalate - UGiKG·! .. .. 46 ···- . 5%' 0 : - . ·51 ··· ··•·· sat""· -. 130 i UJ i 81 ru 1601 UJ . 
!Dibenz(a,h)anthracene ··uG/KG ! 1200 50%1 o ! ·291 .. ··· sar· 130!UJ i ....... ........... 54.i j 35 iJ 

iDibenzofuran UG/KG i 230 17% [ 0 ! 10! 58 i 130lUJ ! -·14\ j ··i ······- 160:u/ 
'Diethyl phthalate UG/KG ! 17 3% 1 D1 2 i 58 ! 1301UJ ! 81 !U i 1601UJ 1 

Li:J.i,:i:ie!hylph.t~:3_lat~. --··::uGiKG! ·--- 0 0%! D! D! 58 1 130 UJ ! 81 Ju ! 1ri.o.Juj.] 
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Seneca Army " JI Activity 
SEAD-4 Remedial Investiga tion 

Sediment Sample Results 

--F-- = ··i--- ! I I ! ----=-1-------~::1~~~~;·- -·· ·· -·-r : ~~~~-: - -r•·~~~~-; 
r =:~ I~ • • - .. --=~=r-:::::.: __ , --I =-.~~IM.' "' ' " ' ~ f ':'''" •.10.~~1. 1~~DIM~NT 

- -- . --l--- ---+- - - ---- -+-- -- i ---- - - ·r-- ----- 02 ! ' -- ---·-·- 021· · -- -- ··r--- 1 T-- --· , 2,1611998 1 1- - - ,211ai 1ws; , 

41036 
0 

0.2 
12/18/1998 

l l . - 1 
1 r TsA - t"s11-- ··· · ·-·- i · sA 

NUMBER I NUMBER !NUMBER !RI PHASE 1 STEP 1 I !RI PHASE1 STEP1 ·i iRI PHASE 1 ST~~ ! .!. 
. 

1
. _. . 

I
ABOVE [OF !OF i I ! I ! ! 

I - ·---·· ,., --·- - -·· ·-·cRITERIA IDETECTS iANALYSES iValue . IO !Value . la !Value a 
. + -~~I _ _ L INYS !SPECIFIC 

ANALYTE !UNIT jMAX FREQUENCY ICt<1 1 t::t<IA P J <.,t<I lt::KIA \-') 
a l 54 1 - ---·-· ss1- -- -- 240 !J ) ?a.:_-,_ · 34a ;J . 

1 -· --· I--··-· " - ;. .. ___ ,. ;. i 11 13 ! 5a! 1o [J 1a1J T 160 IuJ 
Fluoranth~ne jUGIKG.!16000 93% 1 39887.1 BENTHIC-CHRONIC 
Fluorene UGIKG 660 22% ., I.<.o"+ ct::N I nI<.,·<.,nt<uNI<., 

- , - -- 1 ----- - - ,· ·· -· ·· I 2 , 2 j 58 ! 130 JUJ ! a1 Iu i _!§.9 '. ~J . 
ON,_ ' " nn, ' a l 01 58 ! 130 IUJ i 81 iU I 160 UJ 

o i a l ______ ?_~i 13o luJ I -ii, i(T-t~=---- !~@ 

H-ex achlorobenzene UGIKG 840 3% I 5.86575 NYDEC HHR 

Hexachlorobutadiene UG/KG I 0 0% i 

01 Di 58 [ 130 UJ ! 81 !U ! 160 UJ 

1· •-P• 

'. Hexachlorocyclopen_~~iene -··· UGIKG 0 0% I 
Hexachloroethane UGIKG 0 0% i 
lndeno(1,2,3-cd)pyrene UG/KG 3100 74% 1 50.83651NYDEC HHB 21 i 43 ! 58 "\s ;91 J 140 IOO j:!.._ , 

,__ ....... __ _,_ _ ___ ..,__ _ _ _ ___..__ ___ ___ .__ __ ~0! --- __9.j____ ~~ I 130 IUJ i ··- ---· .. , _8_!~.YJ __ . 160[UJ 
0! 1 i 58 1 130 IUJ i 81 ,u I 160 UJ 

IJ sophorone UG/KG 1 0 0% ! 
. N-Nitrosodiphenylamine UG/KGT - . 760 2% I or -- --·1r- 58 j 130!UJ ! -----·· aD u r- . 1ifo ' uJ 

OJ 7 ' 58 ! 13oiuJ ! ____ 12 !Ji __ ··-- iso iuJ 
N-Nitrosodipropylamine UGIKGI 410 2% 1 
Naphthalene ----- .. UG/KG I 13 12%! 1173.1 5 IBENTHIC-CHRONIC 
Nitrobenzene - - UG/KG 0 0% i -rii - ----6/------ -;::-- ~~ri l ~~ I - -------·- --- 2~~ : ~ + ~:ri:~~ 

--· ·- · ·· - - ----· ·· - ·1··,1: 51 1 58 1 120 IJ 1 .. 140 1. 1 __ .. 1·i6,J 
! . l I I ·---· ----- ' . ··-·· 

- -----
1
-- ... - - -- . -

1 
41 4 ! 5a i 130 IUJ i a1 1u I 160 .uJ 

Pe niachlorophenol - UG/KG 0 0%1 1564.2IBENTHIC-CHRONIC 
Phenanthrene !UGIKG -7900 ~ . 88% ! 4692.6IBt:NlHIC·CHKUNIC 
Phenol - - --- !UG/KG 210 7% i 195525IBENTHIC-CHRONIC 

----- --- --··-.. ·-_ .. ___ .. _ ~--·········· -JJ ~~ri:~J : :_=--=-.::~Ql~- ---- f~ril~J 
Di Di 58 ! 120 !UJ ! 120 !U I 120 UJ 

Pyrene UGIKG 12000 93%i 'lt ::>1~.w::,Ic1::NInI<.,-<.,Ht<UNI<., 
' 1,3,5-Trinitrobenzene ·uGIKG 0 0% ' 
. 1 _j:"Dinitrobenzene UG/KG , ·--() - 0% i 

_j --· • I I ril ril 58 1 ~~ri l ~~ ! ·-· --- -- ~~riifH- ~;§!~~ 
. o-r ··--------o l 1201u~l - --=: -- · 3~~i9 __ '. _ 129 uJ 

;2,4,6-Trin~rotoluene -- UG/KG I 01 0% i 

2,-:.·l:l inl_!i"ot~e~e IIJ.GIKG \ u j u% , 
2,6-Dinitrotoluene UGIKG j DI LI% ! 
2:Nilroto iuene- UG/KG~-·45u Clo , ""' ' Di 1 ! 120 iUJ l 120 !U I 12D ;UJ 
2-amino-4,6-Dinitrotoluene UG/KG 200 2% o , 1 i 58 ! 12D!UJ ! 120iU i . . 120 UJ 

I-=..::;.;__:_::c.----=·-l---- 0 ! DI 49 1 120 IUJ ! -·- 120IU I - --· - 120\Jj 
I .o.t ::_::=:·=~r ....... -~-~L- ' 120 iuJ I - .... !1§.i~_[ -- - 12_oi uJ 

' 3-N~rotoluene -- UG/KG 0 0% 
'4-N itro'§_~u,.:ne - -- - j.QGIKG I 01 U"l• i 

i..=-:"-'-'-::......--'-'-'-+--- - ::..;..;.!--- ---+-- ------+-----;OI_ 1 j 58 ! 120 jUJ i . __ _ 1201U ; 12_0 UJ 
-· · • o , 01 5a f 120 ,uJ 1 120 :u ! 120 uJ 

4-amino-2,6-Dinitrotoluene UGIKG I 140 2% i 
"i=iMx - - - UG/KG I u U"/o l 

_. -~--- 49 1 120 iUJ ! 12D!U ! ·- -- 120 UJ 
··01 58 [ 120 iUJ I -··- ····126 jU , 120 UJ -~~~r--~:: ~2~ : ~~ :- ~==:~~---~=-~~~j _ 172~ -~~ 
19 ! 58 ! 6.6iUJ i 4. 1 !U 7.8 UJ 

- 1sr -· ·- sa j -- -·· 6 6 jUJ j° . - -· ~~i] u _i _ 7(UJ 

31 58 ! 3.4 IUJ ! 2.1 IU I 4 UJ 

' i-.Jiirobenzen-e - - UGIKG 0 0% i 
RDX UG/KG O ~ 
Tetryl IUGIKG . 0 0%1 
4;,i--DDD [ UG/KG I 90 22% 1 0.39105 NYDEC HHB 
f 4'-DDE ! UGIKGj -·· 86 ... __ 33% 0.39105 NYDEC HHB 
4.4'-DDT UG/KG I 45 28% ! 0.39105 NYDEC HHB 
Aldrin UG/KG I 2.8 5%1 3.9105 NYDEC HHB 

0 t 

l -
13 [ 
191 
16 j 
OJ 
D! at 58 1 3.4 IUJ I __ 2.!J_~_j_ 

_________ _,_ ______ _,_ _ _ _ Bi a l 581 3.4 IUJ ! 2.1iU ! 

I I . 1:: === - I ri! ~=::·::=~r ~:: ~~~ i ~~ j ~:~~-: ~1t~r 
Alpha-BHC UGIKG 0 0% i 
Alpha-Ch.lordane IUG/KG 44 14% ! 0.039105 INYDEC HHB 
Aroclor-1016 !UGIKG I o \ 0%1 0.031284INYDEC HHB 

-4,UJ 

4 ,UJ 
1a

1
·uJ 

160 UJ Aroclor-1221 UGIKG 0 0% 0.031284 NYDEC HHB 
Arocior-1232 UG/KG ' 0 0%[ 0.031284 NYDEC HHB 
Aroclor-1242 ·- UGIKG I 0 0% 1 0031284 NYDEC HHB 

Aroc'ior-1248 !UG/KG I DI 0%1 U.U:01:lH4 INYUt::C HHC 

Di 0 58 66 jUJ 41 [U l 
I I I ·- · -·-- ·--r ·--- ..... I Di O 58 66 IUJ 41i lJ. __ j 
I I t ·: : ------: ,-:·:::: · ·· ·- I 0 ! 0 58 66 IUJ 41 1U i ___ __ __ _ 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sedi ment Sample Results 

i i .. :SEAD-4 !SEAD-4 
i • . isD4-50 1SD4-51 

0.2 

!SEAD-4 
. t504:52 

isEDIMENT 
41036 

O· 
0.2 ' 

' ,. ¥ i . SSD(~~- ~'J ~:,MeNO 

i--- -+--- - -----l ---·---- i ------ -12i16/1998 i i-- - - 12/18/1998 ; j .. 12/18/1998 

·i l - NUMBERINUMBER l ~UMBER ~i°PHASE 1 STEP 1 : :~~PHASE 1-ST~P; [_ . ~r_l'~ASE 1 S;E; ; _ 
!NYS SPECIFIC ABOVE !OF 1OF i i ! i . 

_ANALYTE UNIT MAX FREQUENCY CRITERIA{1) CRITERIA{2) CRITERIA jDETECTS iANALYSES tValue iO !Value J o i,\/alue _1 0 

l 
f .. t 

_J_ 

+ 

'Aroclor-1254 UG/KG 580 45% 0.031284 NYDEC HHS 26 ! 26 ! 58 : 66 JUJ i 41 :u : 78: UJ 
:Aroclor-1260 .. UG/KG 250 16% 0.031284 NYDEC HHS 9 ! 9 j 58 ! 66 1UJ J ·····-41 !u . 
;seia~BHC- -· - UG/KG 3.3 7% 01 4 ! 58 ; 3.4 iUJ i 2.1 !U UG/KG 

,/KG O 0% 01 o: 58 i 3.4 IUJ I 2. 1 :u 
/KG 18 7% 3.9105 NYDEC HHS 4! 4 i 58 ! 6.61UJ ! 4.1 jU 

1.9 2% 1.17315 BENTHIC-CHRONIC 1J 1! 58 i ____ :3,4 jUJ \ _ 2._1_ 1U 
6.flj__ _ 3%1 1.17315IBENTHIC-CHRONIC I 21 2! 58 ! 6.6 IUJ I 41 !U 

UG/KG J 
UG/KG 
UG/KG 
UG/KG T 
UG/KG 12 9% 0 5 58 6.61UJ 2.9 ;J l 
UG/KG 
UG/KG 

r<_G_._! _ _ o!---___ O_ o/c_, ___ 3_1_.2_8_41-N_Y_D_E_C_W_/_H _ _____ o,_J ___ o~ ____ 5_8+--_____ 6_.6+1U_J~ - ............ . {i i~ .J 
<G ! 15 12% OI 7 58 6.6 iUJ 3.2iJ . 

UG/KG ! 
UG/KG 
UG/KG 
UG/KG 
UG/KG I 
UG/KG 
UG/KG 
UG/KG t 

621 7% 1 I I 01 4: 58 f 6.6 iUJ I 28 iJ L .. 
0 0% 01 0 : 58 i 3.4 1UJ ! 2.1 !U 

40 17% 0.039105 NYDEC HHS 10, .... ·····10] 58 j". 3.4 !UJ 2i i u 
: __ 2.4 ___ 2% 0.031284NYDECHHB 1! -··-1-r·· .... 58 1 3.4aUJ 2.1!0 1 

101 10%1 0.031284INYDEC HHB I Si Si 58 1 3.4JUJ 2 1 iU • -··· ·-- -

l 68 3% 1 O! _2! 58 ! 34 lUJ L .... . ...... ········ 21 ilJ 
/KG i 0 0% DI 0i 58 ! 340 !UJ !____ 210 !U 
/KG t 21 11% O! 1; 9 ; · ' .................. +···••: 

UG/KG t -= 'UG/KG i 
UG/KG T 
UG/KG l 
UG/KG 
UG/KG 
UG/KG 
MG/KG , 
MG/KG ] 
MG/KG 
MG/KG '. 
MG/KG 

. .. ,MG/KG 

0 0% O[ 0i 9! 
,/KG ! 0 0% 0[ 0 ; 9i ··~gr :t ~~ . . 61 . ~: ··········· :r 

:G [ D 0% 0l Di 9••.-:-----
0 0o/o J Di 0 ! 9[ 

::~ ~ ~~ ~l. ········· t ·· :1!· -·--·-· -· ;··1· 
22100 100% ol 58 ! 58 i 7840U !i24Ci:---·•- · -- - - - ----------- - --+---....... ,.. . ............... ,..... ................ .. -·· _;_.::..;_:~-i ----- ......... . . . 

82.7 53% 2 NYSLEL 20 [ 31 ! 58 ' 1iUJ i _____ ~ 0.75 ;UJ 

37.7 98% s Nvs LEL -··--·-~ L- ·-- -·~L. __ . __ .:i~.L . 2 s iJ j · .~ · ,· ,:s[.~ 
488 100%1 01 58 ! 58 : 81.4:J · 55 ' 

IMG/KG;-Ll --- 100%1 0i - ··s8 ! 58 ' 0.38iJ : 0.36iJ 

l~~!Ciu·~ ·-· - l~~~~ r~·:~~~~ 1~~~ · 0.6 NYS LEL 2~r .... :~[:: : :n ···:.::.~~;gi11~r. -~=~----~~~09~~1~. l 

78 jUJ 
4 iUJ i 
4 'UJ , 

7.8!UJ : 
4 :uJ · 

_____ ,._,,_ .. , ___ _ , ··----·---- ~ 

7.8 iUJ : 

7.~juJ · 
7.8 jUJ 
i.iil uJ 
7.8!UJ 
. 4\ IJ 

4 !UJ : 
-i luJ 

. ·-4iUJ 

40 jUJ 
4C>O fUJ 

9140 , 
1.3 ,J 
3 1 :J 

90.9:J 
039 '. J 
009 .UJ 

53500 :J 
· i's.8 ;J :Chromium !MG/KG : 4800 100% i 26 NYS LEL 28 ! 58 : 58 ! 14.51J i 17.7! i 

l g~~~~~ ... I ~~;~~ : ::~~ :~~~ , 16 NYSLEL s~I ~~t ~:r-~1;~-~ j+ .... 1~~~rr T --- 2o.~~ 
,cyanide MG/KG i o 0% ol o: 58 ! 1.1 IUJ I 0.65 iU ! 1.2:uJ ! 

8.3:J 

Jiron--•--·-•-... -.. - ---··-- MG/KG \ 87900 100%! 20000 NYS LEL 451 58 i 58 1 15800IJ I ". 260001 ! . - -·- ··- ·1iio67T -
'Lead ·- ----·--" ·-- --- MG/KG , 374 95% 31 NYS LEL 35 ! 55 ! 58 , 17.3 iJ 20.61 .. 21}':i" 

fMagne_siu111_ __ ··· MG/KG ! 27900 100% ·· ··-- ··01 · 58 ) 58 l ---· ·· :··1iaooiJ ...... :~fz.~] i ssio'j 
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.ANALYTE. 

Manganese 
Mercury 

.Nickei 
Potassium 
Seienium 
i(fflver 

·sodium -
Thallium -
Vanadium 
'zinc 

Notes 

Seneca ArmJ ,,ot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

t 
! -··; .... • • ••.... I ... jSEAD-4 ! SEAD-4 

--· --+--- ---+-------+-----+- i !SD4-50 !SD4-51 .... · ~:=.- i i" ---.'.I. isEDIMENT !SEDIMENT ···-· .• , 

l- ---~-=! : -- -l~:=-~---~:J ·-~:.:.~----~ ~--1 ·- ·· · _'.'?~
3i1 

!SEAD-4 
!SD4-52 
isEOIMENT 

41036 
0 

0.2 
12/18/1998 -t i --i - - ---1·- ... .. r 12/16/19°s! i ; 12iT811Js~ i 

1 J - - , ______ :=I.:_ ··rsA i i"sA -··T J~:°-- ... .. 
I I NUMBER !NUMBER iNUMBER !RI PHASE 1 STEP 1 I !RI PHASE 1 STEP 1 i !RI PHASE 1 STEP 1 ' 

I !NYS SPECIFIC ABOVE IOF iOF ! I 
UNIT! ~ FREQUENCY I CRITERIA (1) CRITERIA (2) CRITERIA I DETECTS !ANALYSES jva·lue !O !Value lQ[Value Q 

·- MG!KG I 5480 100%! 460 NYS LEL 28 1 SB! 58 1 290 !J ~~~]LT''' ~o.7.> 
IMG/KG I 2.4 59%1 0.15 NYS LEL 16) 34 ! 58 ! 0.09 jUJ ! 0.06 fUJ ! 0 15 .J 
MG/KG J 453 100%\ 16 NYS LEL 58 1 58 ; 58 I_ , ,~., :23:!i J I •·~-c~-. -- 15,21 I --· ·• .!l!/T 
1~-6i@~Lr: ~1Y ... 1

~ ~ : ~: ~:t---· -~~!-· i!~·~} •·- ........... 1~~i1t L 1~m~J 
MG/KG 1.7 45%1 1 NYS LEL 4; 26 ! 58 i 0.33 UJ ! 0.24 iU ! 0.471J 
MG/KG j 1370 64°/o l DI 37 1 58 1 87.3 UJ I 63.3 jU !___ ---~ ~ 11 ~i.Y.:! 

1
M_C,.!~§.1 a ..... 0%, q; ___ g1 .. ..?.~L 1.2. UJ , q,~.n ~JI 1 s : UJ 

1f:'1G/K~ '.- _1140 100%I 0! 58 I. ···-·· ?.~J 17.2IJ i 17.8 ; I 17.8_J 
J MGIK.0.__ ~ _ 100%1 120 NYS LEL 41 : 58 1 58 1 86.SjJ I 1751 I 137\J 

(1) Cntena calculated using a TOC of 3 91 % This is a site wide TOC value . 

(2) NYSDEC HHS = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AOUA TIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 
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Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

-· . l SEAD~4 .. - ... : · r sEAo:4 _ - - l~ E.!,_D-~ 
1 SD4-53 ! SD4-54 SD4-55 

----- ~----- : l ......... [:.~~·_ } SEDl~~~~-- : ~~~~ :::= ; ;;~~N~-:~.; ~~i.JJSEDIMENT 41 0~~ : 

i ] 0.2 ! 02 ! ; 0.21 
..... . -.. ·-- - -'---- ---1---- - - -1 -- - ! -~·:~ :~:c· .---- 12,17/1998 ; 12,19/1998 ' .. 1

1 

1211 9,199ar 

--.--- - - -+-- - ---- +,.,.,""""=-=:-i' ----1 !SA SA (J.LJ .... ........ .... I 
_ __ _ _ _ NUMBER j t-lUMB_§R ]NUMBER ! RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 I RI PHASE 1 STEP 1 I 

/NYS SPECIFIC ABOVE jOF ;OF i ! I .. , 

1Ar-.J ('.:~ Y_T.§.. .... . ..... .UNIT MAX FREQUENCY I CRITERIA (1) CRITERIA (2) CRITERIA., DETECTS !ANALYSES I Value Q Value .............. 9 ..... '1.~.l~e ....... "tlcj : 
' 1,1,1-Trichloroethane UG/KG O 0% 1 O! Oi 58 ! 1B IU 16 U 16 U , 
: ;~·1,2,2:'fetrachioroeihan"'e"'··. UG/KG O 0% 1 11 .7315 NYDEC HHB Oi 01 58 ! 1s1uJ ---·;-s UT ............ ·:· .. !~ILJF<J 
11,1,2-Trichloroethane UG/KG O 0% j 01 OI SB ! 18 UJ 16 U 16 UJ , 
11,1-Dichloroethane UG/KG O 0% 1 0 OI SB ! 18 U 16 U 16 U 
i 1j : oichloroethene ............. UG/KG ... . 0 0% ! 0.7821 NYDEC HHB O Q, 58 1 18 U 16 '(j'. 16 U 
/1,2-Dichloroethane UG/KG O 0% 1 27.3735 NYDEC HHB O O SB ! 18 U 16 U... ..................... ···· 16 ·u 

: :;:~:~:;.;;;~;.; ; ;~total) ..... ~~;;~L 6 6~: 61 6 . ;;: :::~J :: ~ ' . ··::.. ... ::.1.~J 
Acetone UG/KG i 210 26°/, 1 OI 15 58 18 IU 16 U 16 U 
. siin"'iene . .......... ..... . UG/KG i O 0% I 23.463 NY DEC HHB O I O 58 18 ! UJ 16 U .. 1..::: ... . .~ : ... . . ... 1 .. ~1 ~~- ; 
:Bromod1chloromethane UG/KG ! O 0% I O O 58 18 UJ 16 U j 161UJ ) 

!~.':~!!)?..f?._(r:11 . .... .... . .......... UG/KG I O 0%1 Oi Oi SB ! 1B IUJ 16 UJ . 16j LJR : 
!Carbon disulfide UG/KG ' 18 9%1 01 51 58 ! 1B IU 16 U 16/U 1 
icarbon tetrachloride UG/KG I O 0% ! 23.463 NYDEC HHB OJ O! 58 [ 18 IU 16 U ·,s ij : 
iChlorobenzene UG/KG l O 0% 1 136.8675 BENTHIC-CHRONIC Oi Oi 58 ! 18 IUJ 16 UJ 16[ R i 

!@~(~;~~:~;n:ome
th

ane ~~;~~ '. 6 6~ I 61 l - :: : : : / ~J ; : 0 · :-:::::.::: :11 f i 
I Chloroform UG/KG ! 14 3% 1 01 2 ! 58 ; 18 JU 16 U 16 U · 
[Cis-1 ,3-Dichloropropene UG/KG i O 0% ! O; O! 58 1 181UJ 16 U . 16 iUJ 
j Ethyl benzene UG/KG j O 0% ! 938.52 BENTHIC-CHRONIC O 1 0 I 58 ! 18 1 UJ 16 UJ .... ·151 UR. , ........................ - .... -- -· , _ __,___,~--'-- - +------+- - I• ..................... . ..... --~c.+- .. ························· ···· ......... I 
i~:=:tcine -~ o~fi~f-- ·-~---- 6~: 6! ················ ~i ········· ·m --··· :: :~ ---- 1-~tl- ·•·• ___ _;~!0. 
iMethyl chloride UG/KG i 5 2% ! 01 1 i 58 1 18 JU. 16 U 161U 

1~ ::~~: ~~~~~ti ~i:n~ -- · ~~;~~ : 4
~ ~~ ; b! ci! ::::~H· :::~ .. _ +~Joj :·::= ·--- --:~rn 

;Methylenechlonde ----- - UG/KG t 11 5% 1 01 3: 58 ! 18 !U 161U , ..... !.~.
1

1':) , 
1Styrene . UG/KG ! 3 3% ! O! 2 [ 58 ! 1B !UJ 16 IUJ . 16 UR ; 

:~~f~~::he~ci~~: .. ---· l~ii~gl. 4~ ~~ : 1;!:~~:~ :i~~~:g:g~:g~:g ~: ii ii i" · ---------- --iii~j =~::~:~_:::m[ .~~-~~~. -- --- m~R' 
'Trans-1,3-Dichloropropene UG/KG l O 0% ! Qi O! SB ! 1B iUJ 16 1U 16!UJ , 

:~;~c;i1~;!;;;;:~ .. :--·=::.= .·~g;~~ i 6 ---- 6~: 2.:3
81;! ~~g~g ~~: 6: §[··- :m .:~::...... -1~,~~ . . ... _: :---·~:1;1~~ / ,__ -- .. .· ~:r~J i 

11,2,4-Tnchlorobenzene UG/KG i O 0% ! 01 o , 58 1 210 !U 1001u 11oj u 
[1,2-Dichlorobenzene UG/KG [ 0 0% 1 4692.6 BENTHIC-CHRONIC O!__. O[ SB ! 210 1U 100 !U --·---- -· _ 1.)0. lJ 
;1,3-Dichlo!~!J~n~ene -·- .... l,!.<3!.~~.L... .... ...... 0. -- 0% 1 469.26 BENTHIC-CHRONIC .O.l Oj ·-~-8. L,__ 210 l u .... -- )_OO!U 110j U 
L1,,~:.'?i~.~.1.().r.().~~~.~~~~ •. UG/KG ! 73 2°/o i 469.26 BENTHIC-CHRONIC Oi ........ 1.1.. 58 ! 210 jU )00. LlJ . -·· ...... 11o;u 
[2,2'-oxybis(1-Chloropropane) UG/KG I o 0% [ ol O[ 9 ! i i i 
f2,4,5-Trichlorophenol UG/KG I O 0% j Oi Qi 58 1 520 iU 250 U ..... 260j'U 
f2,4,6-Trichlorophenol UG/KG ! 0 0% ! Oi O! 58 [ 210 :u 100 U 1 . 11o fu 
:?,~-pich!orophenol UG/KG ! o ___ _ 0% 1 O' o : ssr · 210 Ll,J ::~5§§ Q~J ~ )foiu 
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Seneca Arn. . pot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

T --·--- r SE.<\0 :4 . f SEA°D-4 I I EAD-4 
, -i --- ! jSD4-53 ! SD4-54 r- SD4-55 

-t- \ r-·--·-·· -;- --·-- 1SEDIMENT . SEDIMENT -j-- SEDIMENT 

i _ ·-. =~f=:::: ·_, -_ : __ :;:_~=:-:~-~--~:~~-:~;=:: ···-- ---- - 41004~ ! :- 41 00} 

I I· . f : · ·----+ . -· +:: - l sA -- -:::_
12h?.0!3..~r SA -: ] 2/~~'2?!3..~ !- fDu 12/19/19981 

,.. ~f---- _ . . . - -t ·--·- \ NUMBER i NUMBER !NUMBER i RI PHASE 1 STEP 1 RI PHASE·°f-STEP ··,t·· I RI PHASE iJ,TE f'. 1 . 

I \NYS SPECIFIC ABOVE IOF !OF I I I 
'ANALYTE UNIT IMAX FREQUENCY iCRITERIA(1) CRITERIA(2) CRITERIA \DETECTS !ANALYSES iValue IQ Value --- Q- \Vaiue .• 'a 
2,4_ -Din::ie_!!l_y~p_h_~_r_,ol _ . UG/KG r--···-· o 0%I 19.5525 BENTHIC-CHRONIC OI Oi S8 i 210 !UJ -·-····--· --· _._100 UJ 1······_··-- 1. 10.JUJ 
2,4-Dinitrophenol UG/KG ! 0 0%1 Oj Oj 58 ! 520 jU 250 UR 260 U 
2~4--Dinitrotoluene .• - ·- UG/KG ! 0 O% i O! O! 58 1 210 iU 100 U 110 U 

2,~:l:_}initrotoluene --~ _l:!~~~ i O 0% 1 Di ______ O/ 58 ! 210 iU _____ _!~,!,!_ / ·- iw U 
12-Chloronaphthalene UG/KG I O 0%\ o ! O, 58 \ 210 U 1001U 110 U 
'2-Chlorophenol UG/KG ! 0 0%\ OI Oi 58 ! 210 !U 100 U ..... 110 U 
.1 2-Methylnaphthalene ·-- UG/KG I 31 9%1 1329.57 BENTHIC-CHRONIC OI Si 58 ! 210 iU 100 U . ;Tc) U 

2-Methx_!e~_!!..':'_01 - !::!§~~~\ 0 0%1 Oi _QL ...... ~8. ' 210 1u -·- !00 _I:!_ 110 u 
2-Nitroaniline UG/KG ·1 0 0% , 0 i O i 58 ! 520 i U I 250 U 260 U 

-~~ophenol -·- • UG/KG \ 0 -· 0%! 19.5525BENTHIC-CHRONIC _E_! ·-----.-~!-·-·--- 581 210 !U ·- _:~_=j]-oy_:J_ 1:~U 
r3,3'-Dichlorobenzidine UG/KG i O 0%i or 0 \ 58 \ 210 !U 1ooJ u 110 U 

:~:~-
1
~~~t~~'.~~methylphenol ·· ~&/~~ , - -K-·-- 6~ : 61- -··· il l- --{:!- · ·---~~5i~· - ~~6!~J ~ - · ~~6 ~ 

~Bromophenyl-phenyl ether·- UG/KG I ·---□ 0%1 O\ --· oi. ·-sii l 210 ,u I -·- . ·1·ooiiT ~~J u 
4-Chloro-3-methylphenol UG/KG I O 0% i Oi O! 58 \ 210 \U 100 U 110 U 
4-:Chloroani~ --- .•. UG/KG \ 0 0%1 01 -0! -- ···ss:· 210 IU 100IU ·ffo U 

::~:~r:i]~:~-~: e_henyl eJh~r ~ l···-Jo •·-- 16~ ; 19.5525 BENTHIC-CHRONIC ----·~; ··~!:._ ·- =~tl-·- ·-- ~:6 :0 --· - .=:-~= ·~510 ;;6 ~ 
4:Nitroaniline - -- - UG/KG ! 0 0%! Q I of . ---·sar 520 U -- 2so !u 2§ u 

::~1t:~:~1

e - 0·~~r 616 1~~ : 5474.7 BENTHIC-CHRONIC 61 - -1{1 --}!I-· ·-1~61~-··- -·- f6tir · ~i6
1~ 

Acenaphthyiene UG/KG-r 130 17%1 01-·--· -· ,or- .. -sar ·· 210 \U ·1oof-o-- 110 U 
Anthracene -- UG/KG \ 1700 47%! 4184.235 BENTHIC-CHRONIC OI 27 j 58 ! 21o ·u 100 U 110 U 
Benzo(a)anthracene-· UG/KG I 5900 84%1 50.8365 NYDEC HHB 26 ; 49 \ 58 ;., , IJO J - 37 J ·---~ J 

_B~nZo(aie:~~ _ UG/KG i 5100 ··-· 84%! 50.8365 NYDECHHB 261 49°!__ __ ··--··-·5! _ ,\/{.,.\~. 13!1 ~- · ··----- 44 J ·- .~~ J 
Benzo(b)fluoranthene jUG/KG i 4800 88%! 50.8365 NYDEC HHB 35 1 51 i 58 . ·,:.;,~ .,. ,: ~00 J 46 J 160 J 

·' Benzo(ghi)perylene · ~ 3200 78%i Oi 45 ! 58 96 !J ·-25 j - ------~J 
Benzo(k)!'_uoranthene •. i 0&/~~ t- _5_?.Q9. _ 43%i 50.8365 NYDECHHB ?.9J __ ?.? I ..... ~.~L- 210 1~~ ""---•.::.:..... ____ §_! J I -- 116 UR 

.: ::;~:~~:~:::1:~~j~~e~
th

a~e 10~:~~ 

1 

6 -- 6~ : 6 ! -~I·- --- m ·- - ;;6 i0 ··-··· · -·- -· +66l~ I ; ;6 ~ 
Bis(2-Chloroisopropyl)ether jUG/KG · -· O 0%1 O! DI 49 1 210 \U ·-woju-l 1 io U 

~~I~~~~- ~:;~p~-~~;;;a1ate l'~~;ir~~~r: 4~~ : 7801.4475 BENTHIC-CHRONIC -=3l:_~~~-~:::L~ :=~:1-~=~ !i.-ii6tu- ··-. . -_ Wa'~ 1~-~-i ~ 

Carbazole UG/KG I 500 40%\ Oj 23 ! 58 i 15 iJ 100 U 8 91J 
C~.ry3ene· • UG/KG I 6200 90%! 50.8365 NYDEC HHB 34 ! 52 i 58 __ , l7QIJ , •---·52 T:- -.~ ~ J1_51J 

_i_~gJ _3~~ __ 47%! 0( ······- __ ?.7.,_.. 58 ! 210 !U 100 U 110 U 
:QJ _. 46 S% i 01 31 58 ! 210 :u I 1001u I 110 \u 
:G ! 1200 50%1 Q I 29 1 58 ! 210 /U I 13 \J \ 21 IJ 

UG/KG 
··•·· t UG11<if 

iJG7KG 
--- ----- i 230 17%! 01 10 1 58 1 210]u 1 1001u --\--· 1~~1u 

/KG I 17 3°/o / 01 2! 58 1 210 :u I 100T[J 1101u 

-··--· ---· ·-·-- _ I o 0%1 01 01 58 ! ·· 2101u I 100Ju I ... 1101u , 

UG/KG i 
UG/KG ] 
UG/KG 
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Seneca Army Depot Activi ty 
SEAD-4 Remedial Investigation 

Sediment Sa mple Results 

,_ __ ] s~AD~ ~ ____ [ iSEAD-4 
!SD4-53 SD4-54 I F ... 
!SEDIMENT SEDIMENT ..... ---,

1 

.~EDIMENT . , 
--+-- 41037 i 41047 J 41049 t 

--!-· -+ - --+---+-- ---jc--------+---...J.--

i 
!· 

· I I ! : 0 i 0 I i 0 \ 

---- !---- c::::·==~· r:= . -· a.21 ···- -- ··---~=~:~9.:n i . . ..... a 21 
----

12/17/1998 ! ...... 12/19/1998 [ J . 12/19/1998 j 

i NUMBER INUMBER.1NUMBER · l ~f PHASE"i STEP 1 : ~~ PHASE i STEP f : H~f PHASE 1 STEP ·, I 
!NYS SPECIFIC ABOVE !OF ,OF i I 1 

LJ.~.1! .J ~ ""~· ~~§!:lUENCYICRITERIA (1) CRITERIA (2) CRITERIA !DETECTS !ANALYSES !Y~IU.:. IO Value ().······· j.\/·a·lu ... E:. .. (0 , 
~!~?~~~~.~ UG/KG ! 16000 93% 1 39887.1 BENTHIC-CHRONIC 0 I 54 : 58 i 270 ! 77 _J _ .... ······•········· 14_Q_[. l 
Fluorene UG/KG ! 660 22% 1 312.84 BENTHIC-CHRONIC 11 13 ! 58 : 21 0 IU 100 U 110 [U 

ANALYTE 

Hexachlorobenzene UG/KG i 840 3% 1 5.86575 NYDEC HHB 2 i 2 i 5: 
Hexachlorobutadiene UG/KG i 0 0%1 0 ! 0 i 5: . . . . 
Hexachlorocyclopentadiene UG/KG ' 0 0% ! 0 t 0 i 51 

! i 
~ 

9 100 UJ 
Hexachloroethane UG/KG . 0 0% 0 0! 5: 

[indeno(1,i3-cdjpyren-e UG/KG i 3100 74% I 50.8365 NYDEC HHB 21 I 43 1 58 1 
! I 

3 
1;:~ 

jlsophorone UG/KG I 0 0% 0 I 0 : 51 
i N-Nitrosodiphenylamine ··-· UG/KG i 760 2% 0 I 1 i --5 - - · - - --- - ------ -

iN-Nitrosodipropylamine · ·-- UG/KG ! 410 2% 1 0 I 1 i 51 

! ! 
TT 

91 
! ! ;Naphthalene UG/KG ! 13 12°/, 1 1173.15 BENTHIC-CHRONIC 0I 7; 51 .. 

iNitrobenzene UG/KG ! 0 0%1 0! 0 i 51 
!Pentachlorophenol ............... "iJG/KG 1 0 0%1 1564.2 BENTHIC-CHRONIC 0I 0 l 51 

3i 
i1 I 

,Phenanthrene UG/KG ! 7900 88%! 4692.6 BENTHIC-CHRONIC 11 51 i 51 ! I 
iPhenol UG/KG I 210 7% 19,5525 BENTHIC-CHRONIC 41 4 i 51 ! [ 
/Pyrene UG/KG ! 12000 93% 37579.905 BENTHIC-CHRONIC 0 i 54 1 51 
i ;·:3:5-Trinitrobenzene • UG/KG I 0 0% or · .... ··01 51 
["i ,3-Dinitrobenzene ···• UG/KG I 0 0% a, o! 51 

! ( 

u 
3: 

I r 
!2,4,6-Trinitrotoluene UG/KG ! 0 0% 1 0! 0 j 51 · · l i 

! i /2,4-Dinitrotoluene UG/KG I 0 0% 1 0i a, 51 • · · · • --- ···-··--··- -
-

!2,6-Dinitrololuene UG/KG I 0 0%1 0, 0; 5; 
i2-Nitrotoluene UG/KG I 450 2% 1 0I 1 i 4! 
· UG/KG ! 2001 2% 1 j I al 1: 51 
!3-Nitrotoluene UG/KG i 0 0%1 0i 0 i 4! 
!4-Nitroioiu.erie ......... UGIKG I 0 0%i al .......... . ·o: 4! 

'. 2-amino-4,6-Dinitrotoluene 

! i 
9 :" 

I 

l! 
~ 

3[ 
120 U 

,4-amino-2,6-Dinitrotoluene UG/KG i 140 2%: 0! 1 I 51 l i. 
! l lHMX UG/KG I · 0 0% ! 0i a: 51 

[Nltr.~benZ-i;ne -- - ----- -. LJ~,~~-l -·••· ........ ~ 0%! . ~i oi ... 1.!!.L . 120iU " 12oru-· r - " " - - •• 12ci7u 

: ~~~I ~ _ - ~~:~~ : ~ ~~ : ~: 61 ~:: __ .... :.:~~~:: __ :~1~ ::~·~: :~bl~. l - .Jl~J~ 
-~·.'.'.':~l:2_D ---- -- ;UGIKG i 90 22%1 0.39105 NYDEC HHB 13 1 13 , 58 I . --;... J "'lrn= - ---·····---- ·?c.~'LJ_ L_ --- --- 3ffis L! 
!4,~:DDE LJG_!.~<3. L .•. ~~ ·--·- 33% ! o.39105 NYDEC HHB 19L.. __ )!!.L ...... ?.~L !' ··_· '~'.i, H'!!,17 __ ---· .. ____ .... ?. .21u __ l- ~-~~ ~~~ J. 
'.~,.'.:::DDT UGIKG I 45 28%1 0.39105 NYDEC HHB 16 ! 16i saf""7'-· ·,"';\'• ''·'•201 ..•.•... , ______ _?. 21LJ .. ! .. .. ~.cs U 
\Aldrin lLJGIKG ! 2.8 5% 1 3.9105 NYDEC HHB 0 ! 3! 58 ! 3 iU 2.71U 2.s 1u 
'. lile[,~-BHC .. UG/KG i 0 0o/o i 0 !___ __ 0 ! 58 j 3JU 2.7 p~: .... . . ___ t~1Q 
;; ;~f;;f~~r;an~ ... IQ~~~~J 1~·· 

1~~1 ~:~~~~~! ~~~:~~~: ~:: _. __ ;: · ·~:i .... ····························· s!!u 1----- \~ Q. ······· ~:I~ 
!Aroclor-1221 UG/KG i 0 0%1 0.031284 NYDEC HHB Q l o , 58 i 1201U 110 U 
)\rocior::-i232··· ···· ··· ··-·· -·- -- UG/KG ! 0 0%1 0.031284 NYDEC HHB 0 j o i 58 : 59 iU 52 U r· 
,Aroclor-1242--·- - - UG/KG I 0 0%! 0.031284 NYDEC HHB 0 i 0 j 58 l 59 1U 52 U 
!Aroclor-.i.248--··· UG/KG ! 0 0% 1 0.031284 NYDEC HHB or 0 i 58 1 59 iU 52 U 
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ANALYTE 
· Aroclor-1254 
· Aroclor-1260 
Beia:BHC 

.Delta-BHC . --- -

Dieldri n · 
Endosulfan I 
Endosuiiari 11 
Endosulfan sulfate 
Endrin ... 

'Endrin-aldehyde 
Endrin ketone 

: Gamma-BHC/Lindane 
'Gamma•Chlordane 
· He_e_tachlor 
Heptachlor epoxide 
Methoxychlor 

· Toxaphene .. 
· 2.4-:-s:f ··· 
. 2.4 ,S·TP/Silvex-
2.4·D • ·---

2.4·DB 
Dalapon 

1Dicamba. 
Dichloroprop 
Dinoseb 
MCPA

',1,1cpp . 

Aluminum 
Antimony 
Arsiflic-
1B3riurTI 
' seryllium 
Cadmium 
Calci .:;-m 
Chromium 
Cobalt-
Copper 
Cyanide 
'iron -
Cead 
Magnesium 

Seneca Arn,, - <pot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

~F · -· -·-· i t -··--·· i · ····· -· ···i sE110.,i- - ·· · ·- ·r·-· stii:o.,i •• - , s EAD·4 

·! ··· 1--· I I I 11. . -i- ::~~,:;,,, ___ l ;~;~•,., . 1\:.:;;:;,,, 
---··- ·-i , I ··········· l•···· : ...... 4103~ : ._ '.'.'.94~!.T . 4104~ 

1-·-· I j . • j -i·---·--~·· 02 ! I --- - 021-;· .. 02 

r---··i-· ·-····-r· 12,11,19981 - ·---, 2m1199ar ; 12,i9,199s! 
i ... J ~ . .... : =~· · .. I ······ ! ······ I ···· TsA ······ ······ ·· ·· ········· ·········, ··· ••·· · sA ·· ••· ···· · : : ==: :] _ °-~ ....... . '. 

t · ! NUMBER I NUMBER iNUMBER iRI PHASE 1 STEP 1 I RI PHASE 1 STEP 1 RI PHASE 1 STEP 1 ! 
• . I jNYS SPECIFIC ABOVE !OF IOF I ·1 
- UNIT \MAX FREQUENCY !CRITERIA(1) CRITERIA(2) CRITERIA \DETECTSIANALYSES !Value !O Value Q Value ..... ---·-1 0 

UG/KG.I 580 45°/, : 0.031284 NYDEC HHS 26 1 26 ! 58 1 ", ◄7 1 J 52 U -- --J. i J 
j ~ GIKG I 250 16°/, ! 0.031284 NYDEC HHB 91 9 ! SB ! 59 lLT... 52 U ---·· . ~_:i ~U 
UG/KG I 3.3 7% ! Oi 41 SB i 31U 2.7 U 2.4 IJ 
uG,KGl a 0%1 01 al s8 1 3 ju 2.1lu - · -2sju 
!!.9~~~1. 18 7°/, ! 3.9105 NYDEC HHS 41 4 58 ! 5.9IU s.2 Q= - ..... :?.~ .u 
UG/KG i 1.9 2°/, j 1.17315 BENTHIC-CHRONIC 11 1: 58 \ 3!U 2.7 U 2.8 \U 
UGIKG I 6.8 3%1 1.17315 BENTHIC-CHRONIC 21 2! 58 ! 5.9!U 5.2 U --·-·-~ u 
uG1KG 1 12 9%! 01 s , ss • s.91u s.2 u - - · .s .s· u 
uc;ii<c;·i o 0%1 31 .284 NYDEC w,H 01 01 sa1.. s.9IU s.2 u s.s u 
UG/KGr ··· --;s 12°/, i 0 \ 11· SB i 59 IU . . ··· sz" u . 

1 
- . 55 U 

UGIKG I 62 7%i OJ 41 58 i 5.9 \U 5.2IU . •·• . - S:s U 
UGIKG I O 0%1 01 0 j 58 ! 3l U 2.71U . . . 2.8 u 
UGIKG i 40 17% ! 0.039105 NYDEC HHB 1ci j 101 58 ! 3IU 2.7 U 2.8 U 
UGIKG I 2.4 2% ! 0.031284 NYDEC HHB 1 i 11 SB j 3!U 2.7 U .. ........ ·2.ii 1i.J 

UG/KG ! 10 10%1 0.031284 NYDEC HHB 61 ~ - -- ...:i!L.. 3IU 2.7 ~- -·- :--I1!1.i. 
~~;.~~+ .. 6..i .. -····· ~~ : ~L . . ..... ~! ···=••···· ........ =${! . 3~~ : ~ .. ,._ ······ }~ 0-1 - .. 2~~ l~ 

a: 1 i 91 
QL__ .QL __ ... 9 ! i . • · ' 

01 -· -· o1 91_ .................. .. . L .. . 
O! O! 91 . I I 
al ········ · ol ····· · g;-···· I ·---··•J·•· ,-- ·-

..:..i...- --::..:.0..__ _ __ -+-------+--- ~o+-1 - -~o+-1 - - 91 ' I 
Of OJ 9i - ----" - ---- ··1--

j ' ' ~ _:_ .... :::·%r== .... :=:~r.~ .. I --- -· .. ·:~=:::::_:_ _=J · -.:_._ -. 
I ·-- .. I I ~: s~ j s: i 13300! 149001-- I-· - 11600; 

• ..... · -· 20 1 31 J 58 i 1.1 •UR __ 12[LJ.~ r···· ...... 1.2j UR 
19! 57i 58 1 5.1 ! ---- ·- -···-- '.1.:4~ . ... .• _41 1 
0! 5B i 58; 80.7! 90.6 , 64 3, 

·•uc;,KG 1 21 11% ! 
UGIKG I 0 O% j 
UGIKG 0 0% j 

1.92-~G-r=~ -·l --~ ,UGIKG • 0 0% ! 

- !UGIKG ! 0 U"/o ! 

JUG/KG I·- -- 0 0%1 

jUGIKG .............. o 0%! 
UG/KG I 0 0°/, i 
UGIKG I 0 0%! 
r.A~IKG[ 221001 100% 1 

MG/KG 82.7 53%1 2 NY::i Lt::L 

~GIK~ . 37.7 98% 1 6 NYS LEL 
MG/KG ! 488 100%! 
MG/KG ! 1.1 100°/, ; 
MGIKG i' 34.1 47%1 0.6 /NYS LEL 
MG/KG I 140000 100% 
MGIKG i 4800 100%1 26 lNYS LEL 
MG/KG 28.4 1000/n 

MG/KG I 264~1 100% 1 11:i!NY::i Lt::L 

MG/KG 0%i 
MG/KG 87900 100%1 20000 NYS Lt:L 

I 

1·-

a, ____ .. ..5..~l. ..... - ·-- 58 . . ··--- -· =·t?.:_~f~ ·r· -·o:-12
1
J 

~ ···- -~~! ·;: l ,., • . . •• . • s°1ii LJ.. 2306~~ r U 

28 1 58 ! 58 . ., , . ·--·-----·- 2s - - - · ffs l 
·-~::1 ·+"··-· I 5~ ~: : ----~~h ... _ ... , .. itii -·-... 11 .BJ -=-.-=: :_ __ --i ~7]J 

- --~,+·--~~f--.:.......!.4 . I, f:. ~~ .i- .. . ' . , . 

0 0 i 58 1 0.98 U , _ 
----- ... ·• · -· 45 ss I 58 21100 · - --·-- - ... .:~~ · 

- - ~---~-~~-~ ~-: , 24.8 I -- 0.96 U 
... ...-~-- r . 17500 

MGIKG 374 95%1 31 NYS LEL 35 55 ; 58 , . .• ,,,.~ ,. ;,Jilli I 28.2 J .l . t . 
MGIKG 27900 100% 0! 58; 58 ! 94401 I 5670 
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Seneca Army Depot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

iSEA0-4 "" " """ jSEAD:4 i jSEAD-4 
I SD4-53 S04-54 l i 504-55 . .. . 
!SEDIMENT SEDIMENT --- SEDIMENT--

i \ ··•·· 

.. _--:. ... ··-·.~ ==-t===:+-=- -----t----•------
-- --- --------• 

41037 ! ---- 41 6'47 1 "l""'"''""'"' 410491 

1----------o~i I ------ ~~ir~:J .. ~J: 
: ··••·••••·••···· 12,rn19s8 i 12,19/iswf _J. .. -- __ 12/1s_,1998 'I ! . 1-- ---r-------+---

/ jNUMBER !NUMBER jNUMBER 
IM i SA DU 
iRI PHASE 1 STEP 1 l RI PHASE 1 STEP 1 RI Pi:fASE 1 STEP 1 i 

TNYS SPECIFIC ABOVE l5F-70F ' I ; 
·ANALYTE ____ ____ .. --·-·- .. -- UNff jMAX ... . FREQUENCY CRITERIA(1) CRITERIA(2) CRITERIA /DETECTS !ANALYSES IValue iO Value Q Value ..... ----- -· -p:i 
!Mai:i_~a_ri_~s_-~.. MG/KG ! 5480 100% 460 NYS LEL 28 ! 58 ! 58 1 325 jJ .... ?).~. .... . .... ~.~.7_.f! ,_ 
iMercury MG/KG i 2.4 59% 0.15 NYS LEL 161 34 ! 58 ! 0.09 IUJ 0.11 J 0.08 UJ ! 
fNic'i,ei--- ........ MG1KG1 453 100% 16 Nvs LEL 58 / 58 ! 58 /. '."i'llj}1~ 1 · :;.-."": 32.1 , .. ---0:. .. ,.... ...39JI ·-··1 
l ~c:>t<J.~5.ium ~-- MG/KG ! 3460 100% Oi ·--~~-ji 58 ! 15701 1690 · 1610 
!Selenium MG/KG! 6.1 41% , Di 24 SB ! 1.2 jJ 1.1 U 
isii,er - - MG/KG' 1.7 45% 1 Nvs LEL 4 ! 2s1 s8 t o.28 1u o.31 u ·a::iliT: 

1.1 IJ 

!Sodium-- ______ MG/KGi 1370 64% OI 37 i 58 i 126 IJ 81 U ______ __ _ ___ _!_!g[L 
i!._hal!iU_T ....... MG/KGi O 0% ....... _,Di O! SB i,,,, 0.87_!UJ O 9.§. -~ o,_93 jU 
!Vanadium MG/KG! 1140 100% Di 58 ! 58 ! 40 ! 31 .1 28.5 
tzinc~:~~ - MG/KG! 1150 100% 120 NYS LEL 41 l 58 ! ""-sat°""'.:.::_,'·:'.· ,,::,t1 m1 ---~· · i.. 159 J ! ... 1.~~.i 

Notes: 

( 1) Criteria calcula ted using a TOC of 3.91 %. This is a site wide TOC value. 

12) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

f>:\Pi t\Proj.:c ts\Seneca\S4ri\tablcs\new _scd(3 . 9 1 ).xis 
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Seneca An. pot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

1_· ....... ·····.·· ····. T I I I T.········-.· . . - -- r'seA04 rs-EAD-< .. r·· . SEAD-4 . . SEAD-4 

T t ~-t= = I ___ ..., _____ -_-~>---- ~1 - i =--T :••~f ii'":: :m;~,,:f ;~;~-:f !~},~ 

I 
-----'- -·---- .. ; ... -· ! . - .. •- - ---l..·-·· l •. ·- .. :--! .. - ' . 

! I t I 0.2! I 0.5! I o.s : , 0.5 0.5 

_ __ : i __ :·:=:=::-+-- _ JsA· 12!1911998 : ' ~;1141:9~:J~;:~~~99~__1~~':4!~993 : :~~11411993 J 
l NUMBER !NUMBER !NUMBER iRl PHASE 1 STEP 1 I ES! ! lESI I f ESI IESI 

-+ . !NYS SPECIFIC ABOVE !OF !OF I i-- -_-~:.::_:--r- .. - _ 
UNIT IMAX ..•.. FREQUENCYICRITERIA(1) CRITERIA (2) CRITERIA IDETECTS !ANALYSES iValue IQ Value IO !Value Q Value jQ ,Value ,Q ANALYTE 
UG/KG I o 0%1 a: 01 58 , 16!UJ 18 IUJ 1····-·· ---··14 tT- ·-···· s6 i uJ ·-· 31 i uJ 

1.1.2,2-Tetrachloroethane-· UG/KG ·-□ 0%! 11.7315 NYDEC HHB Oi O! 58 ! 16 jUR 18 IUJ i°·-·-- 14 U ·s6 iUJ . 
1, 1, 1-Trichloroethane 

1.1.2:frichloroeth-ane- UG/KG O 0% 1 0 1 DI 58 \ 161UJ 18 UJ j 14 U -s"6"fuj 
I 1,1-Dichloroethane UG/KG O 0%! O! 01 58 1 16 IUJ 18 IUJ I 14 U I --56 IUJ 1 

' 1,1-Dichloroethene UG/KG O 0%! 0,7821 NYDEC HHB O! 0 ! -···sar·---- 16IUJ 18 UJ I 14 u ·· ssTu J . 
1,2-Dichloroethane UG/KG O 0%1 27.3735 NYDEC HHB O! QI 58 j 16!UJ 18 UJ 1····· ·--··;-,f u·· .... 55]uj" 1 

0

1,2-Dichloroethene(total) UG/KG O 0%1 Di O! 58 ! 16!UJ 18 IUJ I 14 U ~ 
1,2-Dichloropropane UG/KG I O 0%! O! Di 58 • 16 IUJ 18IUJ I 14 U , 56 IU/ 

-- --- uG,KG i :ffo -- 26% 1 --·-or ·--- -1sr - ·· } ~1 16 !UJ Taru:n- __ 2,~.QJ 1~g iL Acetone 
Benzene 
Bromodich loromeihane 
Bromoform 
Carbon disulfide 
Carbon tetra-chloride 

· Chlorobenzene 
Chlorodibromomethane 

UG/KG I O 0%! 23.463 NYDEC HHB 01 01 58 1 16 IUJ 18 jUJ ! __ llil1_ 1 ·- _ S6 ;UJ _ 

1~~;~.1 
_ ~ __ ~~ : ~L- ~:.. _;;;____ ;::~~ ;:,~~ : __ ;MP.::l

1
1- ~Qj j· -

[UG/KG 18 9%! - _OL ·--- SL_ ···-··2~L-. 16 IUJ 18 UJ I _!;tlJ ! ~§JI,!~ : 
UG/KG O 0%1 136,8675 BENTHIC-CHRONIC 0 1-·-----·--- □ ! 58 :"" 16 !UR 18 UJ I - 14 U ·· ssl uJ i" 

Chloroethane 
Chloroform 

UG/KG O 0%1 23.463 NYDEC HHB o, O! 58 1 16!UJ 18!UJ ! 1~ U+ 56 jUJ I 

.u..~1~~
1
I. ---·-°- -- □% : ~1 ___ -_ ~i.. 58

1 
16 IUJ 18 /UJ ! - 14 t1

1
• ~ .. IJJ. r 

UG/KG O 0%! Di Di 58 , 16 /UJ 18 IUJ ! 14 U 1 56 :UJ 
.. UG/KG I 14 3% I O 1 ·· ·-· . ---__ ff ·-- ·ssl"-· 16 I UJ 18 I UJ ! _14 U---1-·- 5~ @j ! 

Ci~ 1,3-Dic~ro['rop~~ UG/KG O 0%! DI _____ ~-----~ ---- _ ____ 16 jUJ 18 jUJ I _ 1]°Q_ _ ·- .~~l.Y.:J_ 
Ethyl benzene UG/KG O 0%! 938.52 BENTHIC-CHRONIC O! al 58 1 16 IUR 18 IUJ I 14 U ! S6 !UJ , 
Methyl bromide UG/KG O 0%1 oi--···- ....... or···--···-· sar··- 16IUJ ·····-· · ···1a tu:/ · - ... ·· 14 U j S6 i uJ · 

!vlethyl b.;-tyl keto~~- luG/KG O 0%1 01 61 58 ! ·- --·- 16IUJ -·,a m+_~--==--=-1{ Q=-! sii i~ : 
Methyl chloride UG/KG I 5 2%1 Di 1 i 58 ! 16IUJ 18 .UJ I 14 U i 56JUJ I 
Methyl .ethy_l ~~.t.one ·· = UG/K~l 49 --- 2%j .... .□. l ... ___ !L._. ~L- ________ _! ~JU_:!_ I ___ 18UJ ! .-=F_1T Iijtpf 
Methyl .i~-Cl_~UtY,I ~.<:_t<:>n~_ _ UG/KG I .~. ----·- 0%1 O! O! 58 1 16IUJ 18 !UJ i ... ~.~.lt,J .. j 5.6 iLJ_J 
Methylene chloride UG/KG I 11 5%1 O! 3! SB ! 16!UJ 

1 

18 !UJ I 2]J I 11 IJ 1 

-~~!'..'~e =- -_-- UG/KG 3 3%! o, 2! SB !_=-_:___ 16 jUR 3IJ I _ :_1__~fLJ_ ,- ~~!.UJ 

~-~:~:~~oroe
th

ene J~~~ _ -· ~i . - ~~ : 19~~~:: ~~~~~l~-~~RONIC ---~f ~j ··--· m-- --+~1-0+1 ::==: : ~u9~f: ___ j ~[Q 1 ~~:g~: 
!'?.!.~~ Yl':."_e~ _ _ JUG/K_~ 7 3%1 3597.66 BENTHIC-CHRONIC O; 2! SB ! 16!UR j _ 4!J ! . ---~-· LJ_. J 5§.l l!} 

.T~a~-1,3-D1chloropr9pe~~-- IUG/KQJ _ _ g __ _ 0%j O, DI 58 1 16;UJ i 18 JUJ 1 __ _14 LJ_ I ~ jLJ_J , 
Tnchloroethene ju_G~_<_, ! o 0%1 78.21 NYDEC HHB ....•• ··-- ~; □ L-.. sa l . ~§.[ L!_LL . ·- ~8jUJL_ 14 U I 56;UJ 

31 UJ 
31 UJ 
31i UJ 
31 ' uJ · 
- I· 
31 iUJ 
31 1UJ i 
31 1UJ 
36 ;J 
31 UJ 
31 i uJ : 
31 10:i-
1a jJ 
31 IUJ 
31 i i.JJ 
31 p:.i:i ! 
31 IUJ 1 

31 'UJ 
31 1UJ 
31 iuJ 
31 ,UJ 
31 ' UJ 
31 ,UJ 
31 iuJ 
31 ,uJ 
31 \iJ . 
31 UJ 
31 ·uJ 
31 UJ 
31 UJ 
31 ·uJ 
31 UJ 
31 ,UJ 

28001UJ 
Vinyl chl~ de i' L!9.'.15~] ___ g __ _ 0%1 2.73735 NYDEC HHB __ Di DI ...... 5.~I--- __ ___ 16 JUJ 18 ,UJ '. - •.• _!~ U.. .J 5~ !- UJ 
1,2,4-Trichlorobenzene UG/KG.i O 0%1 Di O! 58 i 110 !U 780 IUJ ; 1000 UJ 3900 IUJ 
1,2-Dichlorobenzene - UG/KG I O 0%1' 4692.6 BENTHIC-CHRONIC DI Di 58 1 110 fU 780JUJ ! 1000 UJ .. 3900!UJ i 2flOO ;UJ 
1,3-Dichlorobenzene IUG'.15~J ............ ~ 0%! 469.26 BENTHIC-CHRONIC 01 .~l 58 !____ 110!U 780 IUJ I ~~~~ LJ_~ - - 39.go] L.1!1 2"@o't.i J 
1,4-Dichlorobenzene UGiKG [ 73 2%! 469.26BENTHIC-CHRONIC O• 11 SB ! 11DIU 780UJ ! 1000UJ __ .3900 !UJ i 28oo !UJ • 

12,f-oxyiiis{1 :chi"oropropane) UG/KG I O 0%1 Di DI 91 I 780 UJ , 1000 UJ 3900 !UJ I _I~OO I~ 
·2,4,S-Trichlorophenol UG/KG i O 0%i DI O! 58 1 270 !U 1900 UJ I 2500 UJ 9400 JUJ i 6700 !UJ 
'2,4,6-Trichlorophenol UG/KG ! 0 0%1 Of OJ 58 1 110!U 7BO !UJ ! 1000 UJ 3900 IUJ ! 2800 !Uj 
:2,4::0ictl_lCJ_f9p_h~ol ... UG/KG I O 0%1 DI O! 58 1 --- 11 0 jU 780 UJ ! 1000 UJ . ~.§1-~gj u._~J 2~go[ uJ 
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Seneca Army Depot Acth•ity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

- i fsEAo:4 SEA6:4 i s EAD-4 i · !sEAD:4 · ; s EAD-4 
- -'----+-----+i-----+-------+-------,:-- ----1---- !SD4-55 SD4-6 !SD4-7 i SD4-8 :so4:·g 

~... ·: :~. i , -·::~:§:;-=~ ;,,~~:,,,1f ~~::i1!:~ ~ ~!!,'.~! l~=~~i 
I i ! !SA i SA ' iSA · SA ;SA 

- -· ' I NUMBER !NUMBER· 1·NUMBER \RI PHASE 1 STEP 1j __ ESI ! 1Eiff . j ..... ESI !ESI 

-- ----· .. ABOVE !OF iOF ' ' I I I ' . 
- . , -· .. ·-···· . ,., , -· ... - · .... ,-, ICRITERIA IDETECTSj ANALYSES !value iavalue iO ' ':'."'.l'c'.~ ...... _ .... ,9. ,Y." I·~·" ···· fO :Value lo 

.-A,..,,..,,..,,. ......... , ..... ,.,,...,,..,,,,...,...,.._.,,..., "' "' ' ~n ; ,.,.,.. UJ I tOU j UJ _i 1uuu 1uJ I .J::,~U \ UJ .! . ,. £_OVV ) UJ l 

)!U 1900 iUJ j 2500 UJ 9400 !UJ! iiiooiuJ! 
1:u 780 fUJ i 1000 UJ I 39DD !UJ i 2aoo fuJ 1 

·- --- _ JlO r · --7BOHJJi -- --rnooTOJT-- - 3900 !UJ ,·· - ·2aoo luj-! 
'-'-"-------------'-li"'.-"--' .. -' __ :...ilf-----_11 - - --,-,--,---- ---+------- +---c+----_::+----::-:c+--------,-. -:-:ci., 

::~ I ;~f~~I ;~~l~n---1§66!0J ) ~~b6]o~ ! 

NYS I SPECIFIC 
ANALYTE. ·-

jUNIT !MAX FREQUENr.Y ir.RITl=RIA 11\ Jr.RITl=RIA /?\ 

2,4-Dimethylphenol UG/KG j 0 0% 1 l ~ .OOLO [ Cl:.N I n11.,;-\.,nN:UNII.,; 

2,4-Dinitrop.henol UG/KG ! 0 0%1 
! 2,4-Dinitrotoluene UG/KG ! 0 0%1 
l 2,6-Dinttrotoluene \IC'.;/K(:; ! n 0%I 
2-Chloronaphthalene Uc;/Kc; : u U% 

! 2-Chlorophenol UG/KG 0 0% 

!O I 
11ufiJi. 

27DjU 
1101U 
110 :u 
11DIU 
110 [~ 

2-Methylnaphthalene UG/KG I 31 9% 1329.57 BENTHIC-CHRONIC 

12-Methytphenol UG/KG I n n°/n 
[ 2_-_Nitr_oanilirl_e __ ]UG/KG ! 01 0 11/n 

-···- -

! 2-Nitrophenol UGiKG i 0 0%1 1ll.:>:>l:>lt:St:N I Hll,;-1,;HKUNII,; 
13,3'-Dichlorobenzidine UG/KG ! 0 0% 
, 3-Nitroaniline UG/KG , 0 0% 
i4,6-Dinttro-2-methylphenol UG/KG ! 0 0%7 
! 4-Bromophenyl phenyl ether UG/KG ! 0 0% 
i 4-Chloro-3-methylphenol UG/KG i 0 0% 

liU I 780 [UJ ! 10DDIUJ I 3900 iUJ i 28DD IUJ , 
_ - ·--~~ .. Dill I 7B0 !lJJ i 10oo lu.1 1 3900 ilJJ , ?800 llij 

- _t --U !LJ I H:IUUIUJ ! L~UU IUJ I ~4UU !UJ 1 b /UU fUJ 

I - I - ·:! ·- ---- 1--··-.. · - - .. --... - I ··························c+ ······················•··•~;; ! ~~ -l[ U /0U IUJ i lUUU UJ J'='UU fUJ ! L0UU !UJ 

IJ U 780 iUJ I 1000 UJ 3900 [UJ i--· 28DD IUJ 
l jU 19DO IUJ I 2500 UJ 9400 \UJ ! 67DO]UJ 
iTu 1900iUJ i 2500 UJ ···g4oo jOjT sioo1uJ 
l iU 780 [UJ i 1000 UJ 3900 \UJ , 2800 IUJ 
l jU 780 \UJ i 1000 UJ 39DO IUJ i 28Do luJ 

11D i 
110h 
nO [U 
no [D 

1~ 
270 1 

~ 
110 1 

--t--
110j 

! 4-Chloroaniline UG/KG ! 0 0% 
i4-Chlorophenyl phenyl ether UG/KG ! 0 0% 
i 4-Methylphenol UG/KG ! 140 10% I 19.5525 j BENTHIC-CHRONIC 
j4-Nitroaniline UG/KG j 0 0% 

j 4-Nilrophenol ........ UG/KG 1 0 0% 
[Acenaphthene 

- UG/KG ! 610 19% \ 547 4. 71 BENTHIC-CHRONIC 
i Acenaphthylene UG/KG i 130 17% 
i Anthracene UG/KG ! 1700 47%i 4184.2351 BENTHIC-CHRONIC 

I Benzo(a)anthracene ... UG/KG i 5900 84% 50.8365INYDEC HHB 

i Benzo(a)pyrene ... ··-·· UG/KG i 5100 84% 1 508365INYDEC HHS 

i Benzo(b)fluoranthene UG/KG 1 4800 00"/o l OU.0JOOINTUt:v HHtl 

l !U 78D IUJ I 1000 UJ 3900 1UJ ! 2800 [UJ 

~ u 78D iUJ ! 1000 UJ 39oo i UJ.J 38..0.0. IU.~ 
l [U 780 [UJ ! 1000 UJ 3900 !UJ ! 2800 :UJ 

_ ~ ~ , 1------+-----+--------+----1------.----~· l jU 1900[UJ i 2500 UJ 9400 [UJ i 6700 IUJ 
.. - .. · - M • ' - · - · -~~ . 1900 ,u.J..1 .............. ?.~.O.~U.J. 94DD!UJ ' 6709 !uJ : 

HU 780 1UJ 1 56 J 390D jUJ : 2800 [UJ i 
i! U 780 :UJ I 1000 UJ 3900 :UJ ! ·- ··· 280D JUJ i 

l [J 780 jUJ i 170 J 39DO IUJ ! 2BOO iUJ 

2sr -· 49 i .......... _. sat . ' ti .•. ' 53; ~ . -;moj· J . ~: ~ ;igg1 ~~ : -~:g:a ~~ 
-- - -----' ~ ~cl-- --=-- -cc.-c-, f-, --=--c-c-__ cc_cc_+.cc,.-c,_cc_cc_,--c-,,,cc.,cc-_---+---3cc5c+j---=51-;!----cc5c-a l--1-..-;,0'1r:~:i1olJ 780 \UJ I , . · 330 J 39DO iUJ J .... iiob -

110 
110 

116T 
2701 
270f 
110 i 

110! 
9.4 1 
49[ 

i Benzo(ghi)perylene UG/KG j 3200 78% 
! Benzo(k)fluoranthene UG/KG : 5700 43%1 50.8365JNYDEC HHB 
!Bis(:f: Chloroethoxy)methane .. UG/KG i 0 ·-··~ 

i Bis(2-Chloroethyl)ether UG/KG i 0 0% 
i Bis(2-Chloroisopropyl)ether UG/KG , 0 0% 
i.Bis(2-Ethylhexyl)phthalate 1 UG/KG [ 42000 40%i /0Ul .44/:> l t:St:N I Hll,;-1,;HKUNlv 

i!?.':'.tylbenzylphthalate UG/KG i 16 9% 
iCarbazole UG/KG i 500 40% 
,Chrysene 

··•-· .. ·•• 

UG/KG , 6200 90% i 50.8365 INYDEC HHB 

[c:>i:D: ~.l:IIY!ehthalate ................ UG/KG ! 250 47% 
! Di-n-octylphthalate UG/KG : 46 5%: 

: Dibenz(a,h)anthracene UG/KL> ! lLUU ::,u•,, i 

Oj 45 i 58 [ 28 [J 780 :UJ ! 79 J 3900 !UJ i 28QQ ILJJ 1 

261 -- ?6! ... . . .. ~:+ : : 61 ~R ......... - i::Huj f '-·-··----·-1·lJ~· Qj ~ij6ri l ~~ i · ~:661 oJ : 
or--- .. -01 5e i 110 1u 78D iUJ ! 1000 UJ 3 9-ool u J ; .. 2aoo1u j ' 

:~::;; : :::, :;::: ....... L·-····-· ., ~~0~1r ~~.~-~i!-~J~t~i'~~,~-·~}i~;j 
, Dibenzofuran UG/KG i 230 17% 
i Diethyl phthalate UG/KG j 17 3% 
LDimethylphthalate UG/KG ! 0 0% 

Di 10 i 58 i 110 !U 78D iUJ i 63 J 3900 iUJ i 2800 :UJ 

•------~--~- ~~---~----~--- - --~--JL:··· M ·········· ~:! · -~ · HB ! □ ···················· ~:61~~ 1 :666 ~~ ~: .J~~§.t9l i- ·· ~~-6.~l~3j 
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'ANALYTE 
· Ftuoranthene 

Seneca Arn._ ,,ot Activity 
SEAD-4 Remedial Investigation 

Sedimen t Sample Results 

- -' . ----,~ I ------+-- - --+------ - -+--·- -~--J i SEA[i°:4 ·. . SEAD:4-- TSEAD-4 T ISEAD-4 _SEAD::_4 -r __ . --~- . ISD4-55 ! SD4-6 i iSD4-7 SD4-B _ _j_ -~-~ 

J~- =1.~=~-~. --+------------;--- -···=F-~-~~=J .. ~:~= '-~~1~=;~~ _41~~t -:.~:~~:l .J~~] -j ~~~~;EN:1 -! ~~~~~EN: 

I ! 1 1 ! I 0.2! I 0.5 ~ I 0.5 i I 0.51 0.5 

b.-.~r. ~-=:~- ~-- NUM:~~~L ~ M~~R r~:~~~~1 ~~PHAS~1 :,::~ - ~~:14/~ :- • ~r~4/~m.[_ _· i~~ 4~1993 j_ ; ~~:14/1993 

- --- I NYS SPECIFIC ABOVE !OF !OF ! I I -·;· ;·--
UNIT MAX FREQUENCY CRITERIA (1) CRITERIA (2) CRITERIA !DETECTS !ANALYSES !Value . IO I Value !O !Value ci- Value - . ·-10 ;value Q 
UGJKG 16000 93%1 39887.1 BENTHtc-d1RoN1c o,······· 54 1 58 ! ··· 1101J 7B0 IUJ i 5so T .. ···· ·· 33o iJ ' 31o ·J 

:~luoren~ _ ____ UG/KG 660 22%1 312.84 BENTHIC-CHRONIC 1! 13 ! 58 1 ____ 110 iU 780 fUJ ! 85 J 39O0t UJ 1 2~ UJ 
Hexachlorobenzene UG/KG 840 3% i 5.86575 NYDEC HHB 2 i 2 ! 58 i 110 ! U 780 I UJ i 1000 UJ 3900 ! UJ i 2800 1 UJ 
Hexachlorobutadiene UG/KG 0 0%1 0i 0 ! 58 1 110 jU 780 1UJ I 1000UJ 3900 iUJ I 280QILJJ' 

jHex achlorocyciopentadier:e. UG/KG 0 0%1 a, __ .::~:~7 __ - -·-sar ------- 1101UJ 780 jUJ ! 1000 UJ -39□oTOJ i 2a~: uJ • 
·Hexachloroethane UG/KG 0 0%1 01 01 5B i 1101U 780 JUJ I 1000UJ 3900 jUJ I 2BOO IUJ 
:1ndeno(1.2,3-cd)pyrene UG/KG 3100 74%i 50.8365 NYDEC HHB 21 ! 43 1 58 1 26 lJ 780 JUJ I 1UO J 3900 !UJ ! - 2800,UJ : 
psophor~ _______ UG/~G I ___ 0 0%1 _J l_l ____ gi 5B j _ __ ___ ~'. '?.\!:! - _______ I!l.~i l,!:J j __ 1-Q_0O l_!J ~~~~:!. j 2_!3.90 [UJ i 
N-Nitrosodiphenylamine _UGIKGTI ___ 760 2%1 DI _1L... ?.~J... 110,U ... ?_!lgJl!~..l ___ .... .2?9 .. ~ :

1 
~~.9..~Jl.:!:1.1 2.8.00 (UJ ; 

'N-N~rosodipropylamine UGIKG 410 2%! 0! 1 i 58 1 110IU 780 jUJ i 1000 UJ 39001UJ 28001UJ 
•Naphthalene -- UG/KG I 13 12%i 1173.15 BENTHIC-CHRONIC 0! 71 SB ! 110 iU 780 jUJ i 1000 UJ 3900 !UJ r 28001UJ : 

jNitrobenzene IUG/KG I 0 0%! 
~ox UG/KG - --0 ·- ·-· ~ ~ 

Tetryl UG/KG 0 
·-·· --

Uo/o \ 
~4°.·000 -

UG/KG l . -~~ 22%1 0.3910S INYDEC HHB 
4,4'-DDE ~Gl~G , ~~1- 33% ! 0.391u:, 1NYUt:L HHt, 

4,4'-DDT UG.!_KG •. 45 28%1 0.39105 NYDEC HHB 
Aldrin- UG/KG 1---~ - 5%1 ~ 910!, I NYIJf-C : HHH 

Alpha-BHC UG/KG 0 OU/n ! 

Alpha-Chlordane-
--

UG/KG [ 44 j 14% ! U ,UJ~lU~ ! NYUl:'::L: HHt'i 
I ·-·· .... -,. 

I G~~~ ~- - ~ -
0%1 0 .031LH4 1NYUl:'::L HHt:i Aroclor- 1016 

Aroclor-1221 0% ! U.U;J1Zts4 NYUt:L HHt, 

e-Nitrob~_nzen_i,,_ !:!_(;JKG+ 1 .. _ 0 0%1 _ QJ o: __ 5_8. L_ ---- 110iU 7B0 IUJ J __ 1_1?.l?_Q.!:!.-:1. _ ~~1?.Q l!:!.:J j 2iioo] uj: 
.__P':".!~!orop_ti_i,,_n--9_1__ _ _ __ UG/KG __ 0 0%1 1564.2 BENTHIC-CHRONIC 01 .. Qi ... ~J..__ .......... 270 !U 1900,UJ ! 2500 !:):!_ _ _fl~Q_[!:!_J ! 6700 __ IUJ 
•. Phenanthrene UG/KG 7900 BB¾ i 4692.6 BENTHIC-CHRONIC 11 51 i_ 58 1 57 iJ ·1 780 !UJ l 490 J 3900 !UJ I 22~ } 
/Phenol --- UG/KG 210 7%! 19.5525 BENTHIC-CHRONIC 4! 41 58 j 1101u . 780 jUJ i_ - ~.!:!::I. - 3900 !UJ_[ 2ao91uJ 

:;i~~l,1~ troben z~=- Q~ik~ ,_- ''°"1 ___ _ ':~: ""''°' BENTH,c-CHSO"C . .JL ~:L -Jlj ..... ,::1~ I (Jl_l~ij_ _ -~§ 9_ K_6_~j ~~~ [~J 
,]2 Din_itrobenzene - -- UG/KG r __ _E - - 0%1 OI __ O! ·------~ - - ·- -- - 120 !U --- 130IUJ I 130 !:! I_ - .. :~..l?.J !:JJ ! 130!UJ 

i::~;~:;~~;:~~~:ne_ ! ~~;~~~] -3 --- -;;]__________ -~-~-- _--- 6L- J~l -- --= -~~~~V} -... -~ ;J~~r. -- -]forgJ - ~~6~~+ ~~~ ! ~~ 
1~;~;~~o~~en~ - -- ~~TK* . 45*~--- -~1---------- --- -- ··---6f--- -- -~1--~ J1i . --- -rnh0 -- !=f~l ... - ~: 11~ -l ~- ~3?J 130 UJ 
2-amino-4,6-Dinitrotoluene UG/KG 200 2% I Di 1 ! 58 ! 120:u 130 IUJ I 130 U 1 130!UJ 130 UJ 
3-Nitrotoluene-- - -- OOKGi---~af- 0% ! ---or-- or- - --··497 - -- 120IU ---T-;- --·---1-- . - -r 

~~;.~:~.,~, .. ,. ~=-«:~-!m , ~:c-1 =~i ~~~ :i:1~ 1 = :i j· ~k-- :~~ 
_ .. 5!·---- ~i ~; · - ··· 1-~~-:::J. 13ofuJ ; 1301u • 1301uJ · 130 :uJ 

• 01 o1· _ sa 1 12o ju I 13oluJ ! 1:io·~ _ _f ··- · ,:ioi uJ i 1:io iuJ 
. . --- _ 13! 13L ___ 58 i 57 IU ____ L_~ UJ _.....2.:.! :!_ ___ 2_0 J 14 iUJ 
·--

1
------- .... - I _1_~L 19L_ 58J ~---'--~!,!JJ .. ~?.Jt,JJ 9.8 J ---~ !J 14 UJ 

- --+-----+-------+----16_,! ___ 16_.1 __________ 58 ! 5.7IU _ -- - 79 !UJ j --·--~2.!:!. -·--- .~! [ L!_J , 14 UJ 
. :: : :·.-_ _ :: .. ·- 01 3! SB ! 2.9 jU 4 iUJ i 2.7 U I 2.5LJ 7 1 UJ 

. - ·· · 01 -o1--- 5a 1 2.91u 41uJ 1 2.7 u -s ·1 u]1 7.1 uJ 
>-l--- -+-I ----·::'::··:::::::::: I 81 a,·-· 58 ! 2.9 iU 4 !UJ I . 7.SJ I · 12 j J j - 1sfJ 

__ __ :: 1::··:::: :::::: I at -o ! ss! 57 1U 79/uj r-··•·-·52 i.J r-~----97IUJ ' 140 'UJ 
I - -----. 1··· ·--- ... ·- I al ··-51 ·-·· ··--ssr ··- 1201u -i-soru:n·· ----,,a u - r - -200JuJ i 280I UJ 

130 ,UJ 

130 ,UJ 

IAroclor-1232 
--- --

UG/KG I 0 0%! 0.031284 NYDEC HHB 
Aroclor-1242 

··-
u-9~-~ l 0 0% 0.031284 NYDEC HHB 

0

Aroclor-1 248 UG/KG I __ oL__ 0%! 0.031Zts4 1NY Ut:L HHt, 

0 i 0 ! 58 ! 57 !U 79 !UJ ! 52 U 97 !UJ I 140IUJ : 

- - 1· - - I 01 __ 9. L... 58 1 
- ·- 57 iU 79 IUJ I 52 u 97 1!:J~J -@@ . 

--- . .. , ___ .... - o : 01 .~!l.L 57 iU I 79 IUJ i 52 u _ _fl?Ll:l:!.l 14Ci l uJ . 
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' 

·- c::·1-=-~~=:~J· 
.1=~······1 __ ._=: · ........ . ... -....... ·•·-··• .. -·•r· .. -·-··i_. ___ .. _ .. _ . 

•- l 

Seneca Army Depot Activity 

SEAD-4 Remedial Investigation 
Sediment Sample Results 

i 
iSEAD-4 
l s □4-7 

!···· 

--- - r T--+ - ,:~<;; , ':~°. .. 
- - ! l ~= -- !-- ~~1-f '"'":.,::~! '.~~:1: , _ ----__ _ I SEDIMENT 

I !SD4-7 
0 

0.5 

·-· . .. ·--- ' 12/14/1993 
' ·_ !SA I SA l l"'A l r-- A i l"'A 

--t-lN_U_M_B_E_R-,!NUMBER iNUMBER--IB!_PHASE 1 STEP 1 1 ESI . ~ 
~· SA 

ESI 
; , jNYS JSPECIFIC ABOVE OF !OF i 
[~~.~L-0.::§.. ___ ·· --...... _ .. UNIT IMAX . ff3~.Cl.1,J.~~g?.:JCRITERIA(1) !CRITERIA (?) CRITERIA DETECTS JANALYSES iValue Q Value Q Value _1 0 Value iO !Value ,9 
iAroclor•1254 UG/KG i 580 .. 45%, 0.031284 iNYDEC HHB 2~. 26 J 58 r , ~~·, 'I, ' 2 J 79 UJ · ':.,'!'._ ;,'~1-- '.. '.~ J ~. 7◄ .i 
[~o~or•1260 UG/KG L 2~ _ ___ 16°1, i _0.031284Jf'!'r'[lEf_ljt-i~_ _ _ _ ____ 9L ___ 9J ___ 58 I 57 IU 79 IUJ ,I~,~~ . .r;fl: '.46 J !'{)~•:~ 130 J 140 UJ 
!Beta•BHC jUG/KG I 3.31 7% ! l I o j 4 j 58 1 2.5 jJ I 4 jUJ I 2.7IU I 5!UJ I 7.1 IUJ 

[!J.elta-BHC UG/KG 0 0% · .. .. . ··t ........... ·gl· Qi 58 2.9 U 4 UJ · 2.7 U . 5 UJ i ... .!.:.~Jl}.·~j 
iDieldrin UG/KG ' 18 7% 3.9105 NYDEC HHB ................. ~.

1 

4 . 58 5.7 U 7.9 UJ 5.2 U ·•:' ~:6 J._l 14 UJ 
JEndosulfan I UG/KG 1 1.9 2% 1.17315 BENTHIC-CHRONIC 1, 1 j 58 

I i!I~ !Endosulfan II IUG/KG ! 6.8 j 3%i 1.17315JBENTHtC-CHBOf'.JIC: [_ __ ___3.l _ ___ ---3_[ __ ~ ! 

~~~~~ulfansulfate ii½I 31 .284~~ W/H l ~I ~: ;:: -~,.,,..~---~ ·-----
Endrin aldehy_de 15 12% I 0 i 7J 58 , 5.7 jU 

5.7 'U [Endrin ketone IUG/KG i 62 j 7%) l _____ _____l Of 4 i 58 i 
iGamma-BHC/Llndane UG/KG 0 0% 01 01 58 ! 
-:amma•Chlordane UG/KG 40 17% 0.039105 NYDEC HHB 10 . 1·0,r, -----=:58°'1-----~::-11~+1- - - ,+.=,=-r,,C"''"__,,,_.:::.:,.il -t-,-,,,,,.,-,~-1 

iHep_tachlor UG/KG J 2.4 2% 0.031284 .NYDEC HHB 1 I__ 1j__ -~ i 
•Heptachlorepoxide jUG/KG 10[ 10°1,j ___ 0~1284 jNYDEC HHB I Si 61 58 1 

I ~ :~I~ 
2.9jU 2.r 29 U 

290 U 
I 

Methoxychlor UG/KG 68 ~:.'.~ .. i J _______ , ................... 0 j .................. ~ j 58 i 
Toxaphene UG/KG I 0 0%1 ! Di Di 58 i 
2,4,5-T UG/KC,_ j 21 11% f O! 11 _ _!; ~_ 

12,4.5-TP/Silvex UG/KG 0 0%1 _ ___ - or - or 9! I 12 IUJ j 8 U 15JUJ i 21 UJ 
i2,4-D UG/KG O ---·-·- 0 i o, 91 120 UJ I 80 U 150!UJ ! 210 UJ 
ff4:os- ········ uG,KG . a···.. _ ············ .. · ······ al · ··············· o l ···· · · ·91 120 uJ , 80 u 15o!uJT ·210 uJ1 

!Dalapon UG/KG I O OJ Oi 9 i i 290 UJ ! 190 U 360 jUJ ! 500 UJ 
jDicamba UG/KG ! 0 0% ' ____ __ ____ 1_ __ ------~ __ 0L_ __ _ _(lj_ 9 j I 12 UJ I 8 U 15 !UJ I 21 IUJ 

:!i~~~~P!£P -·· ~~:~~ : ~ _Jfil~·~·.=:=.:1 --- ~~=~J=:~~~~l ~·~----~-- 12~~~ 1 ~~ : 80~~ ~ 15~~r ~~ i 2;~mg~ 
!MCPP UG/KG ! 0 0%' 0 [ 0 [ 9 ! ! 12000 jUJ i 8000 U 15000!UJ ! 210D0 iUJ 

jAluminum MG/KG ! 22100 ..... 1og.01,; ... _ ..... , .... ...... _ ... .. . .g[ ...... .5_~j.. ..:i.~L ........... _ 124001 165001~... 9720 13000iJ L. . .~g~O.O.J~. , 
)Antimony ............... ....... MG/KG ! 82.7 53% ' 21NYSLEL ... . ......... ........... ?.O.,l . ~.1.i .... 58 ! 1.4 !J '$2:7J 36.lJ c 14.IL.Tl. 149j UJ ! 
!Arsenic MG/KG! 37.7 98%: 6 ,NYS LEL 19 i 57 i 58 ! 4.21 5.6 J I 5.9 4.9 IJ '· 8 J I 
!Barium MG/KG ! 488 100°/, i ! ·o!'... 58 i 58 ; 65.5IJ 120!J I 311 121 J ! 150IJ' .. i 
\Beryllium MG/KG i 1.1 100%1 ~=-c-=--- . 0 ! 58 ! 58 , 0.75 !J 0.82 iJ i 0.91 J 0.87 JJ i 0.66 J I 
!Cadmium MG/KG! 34.1 47% ! 0.6 iNYS LEL ... 24 )" .... 2ir -· ......... ... ser ·... 0.17JU 0.78 UJ ," ., "4.1 ·-·· · 8.3 J 8.6 j·-·1 
!Calcium ... MG/KG i 140000 100%1 ............. Di 58 ! 58 ! 24900 ! 7720 J ! 127000 15500!J 33700 T l 
\Chromium MG/KG [ 4800 100% ! 26 !NYS LEL 28 J·-··-.. 58 ! 58 ! 23.8 ' • '4J70 J - ' • 61.3 ◄!1:7 J •,:19_9 J 

l~£.~.~!'.. .. ........ MG/KG ! 28.4 . _ _ )0.0.°'.'?.l ._ I ....................................... 01 58 ! 58 ! .. ·. 12.4 ·~ - .· .. 11 .3 L _.! ··• 14J 12.2[L_i . 11 .6 .~ 
\Copper MG/KG ! 2640 .. ~.0.0.'.:1~.;.. 16 !NYS LEL 55 f .................... ~~ ! 58 j;_..,_ __ ~~a±•·,;;,• '1:! ...... ......1f~1n:L .. , · ',:· i lll ,,151 J . , .... 94 ~ .. . 
!Cyanide MG/KG j 0 0%! i 0 ; 0 ! 58 ! 1 U 1.2 UJ 0.75 U 1.5 UJ 1.9 UJ 
i Iron MG/KG! 87900 100% ! 20000 i NYS LEL 45 i 58 i 58 I~ ti,;,.~ 2~ i;,'f,1tr,l0l1111 J •-~, 23300 " ,;,~: :z;f,oo J r,,.- ' 27t)!l0 J J 
:.~~~.~ .... .... ... MG/KG: 374 95% ! 31 :Nvs LEL ... 3..5l ....... ?.?. i 58 1 ,,,, •··.\''i',;/;·•"•u 30.7 JR 1::'~:i:·;1•1n5,4 ... _ . ~ -.. n1• ~. ... . ,,. -u, .J ··! 
! Magnesium MG/KG i 27900 .......... ! .. 0.0.:.'.o,i ............. L .. ______ .,__ . O.L 58 I 58 1 8470 4420 J 4220 5080 J I ... ~~~~ L .. 
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L ·-F-. ~ -.. --r-T -1-•-
t_·_ ~i ._(. 

l 

Seneca Arr, ,>ot Activity 
SEAD-4 Remedial Investigation 

Sediment Sample Results 

.L - ... . . ·- -r········· ··-·-;sEAD·4 i SEAD·4 : ··-Ts.EAD·4 SEAD-::4 ··· T r SEAD:4 

__ _ L. ····- --·-· ·- -·---·- ·- ; tSD4·55 SD4·6 iSD4·7 SD4·8 ISD4·9 
._.[· --.. · .. . ...... ···· •········--··•··.!·····-·•·····•··•.! SEDIMENT ·-· ! SEDIMENT ! !SEDIMENT SEDIMENT ! iSEDIMEN! ; _•, 

I i : 41048 1 SD4·6 1 1SD4·7 SD4·8 1 :sD4·9 I 

.]-. --~:--.. ··- -~ -· ·-·=...::=:x OI Oj i O _Qj_j__ __ _:::::__~ [ 
i . ! , 0.2! 0.5! 0.5 0.5! i 0.5 ·---r-= - ·--------· · - i ____ T ______ ] - 12,1911998 ! 1211411993: 11211411993 12,1411993! 112! 1.~~1..?-~ 

r ··-·-··-+- ·--- --· NuMaE·R INuMs·ER -! NuMsER ::~PHAsE1sTEP1 1 ~~1 :~~1 ~~1 : i~~1 -- -1 ! 
==·_::___ _______ ___ ! INYS \SPECIFIC ABOVE !OF iOF ! i I ; . _j .. 7 
1~~!-_!,_YTE _ -··- -· UNIT iMAX FREOUENCY iCRITERIA (1) iCRITERIA (2.) CRITERIA IDETECTS !ANALYSES jVa\ue jO Value iO !Value O Va lue 10 IValue _ 10 j 
!Manganese _ __ MGIKG I 5480 100%1 460 jNYS LEL 28 1 58 j _ ____ ~ _ 
!Mercury MGIKG I 2.4 59%) 0.15INYSLE.L I_ 16 \ 34 i 5, _ 
!Nickel IMG/KG I 4531 100%J ~-- -16[NYS LE.L_ I__ . 58T 58 ) - ---58"'1- --,---.,,.,, ..,.,,.,.,,- +l _=,.....,.-,;lf-,-+ 

3; 

ii 0.27IJ 

l l Potassium IMG/KG ! 34601 100% I O 58 5_, +---- - - - --+---+----+---+--- - --+- •---....; 
41 % I o 24 58 ! 1.2 u o.58 J 2.1 2.2iJ i ... _2.5IJ J 

;•;. 1 NYS LEL I 4 26 58 1 0.34 !U 1.7 J 1.2 U 1.9LUJ i . _2y] LJ_J j 
MG/KG i 6.1 41 % i i ----- -·. ____ ,._ .. _ ____ ____ --1- ~ 
MG/KG I 1.7 45%1 58 1 
MG/KG 1370 I _ _ 64%1 _ ___ ! Oi 37 ! 58 ! 115IU 96.3IJ I 575 J 183 jJ 225 IJ 

r-- .. 9-~.~J. ! g! ·······-· 9.L.. .. _ 58 , 1.1IUJ 0.55 IUJ ! 0.35 U 054 iUJ _o.~ J. ~ J 

sa1 
sai MG/KG i 0 

MG/KG ! 11401 _!.5!9-•1. j .!.5!9-".'.~L. ! _ 01 58 ! 58 , 32 ! 351 iJ I 29.6 49.9;J ·-~~ J ~ 
MG/KG I 115~L._ 10, __ !~~J. 120!NYS LEL ·--- ·-- __ . .. ~.! 58 1 58 i 111 I 330!J I 685 484JJ :)63 ~ -58 ! 

Notes 

( 1) Cnlena calculated using a TOC of 3 91 % This 1s a site w,de TOC value 

(2) NYSDEC HHB = NYS HU MAN HEALTH BIOACCUMULATION CRITERIA 

BENTHIC•CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA 

NYDEC W/H = NYS WILD/HUMAN BIOACCUM CRITERIA 

NYS LEL = NYS LOWEST EFFECT LEVEL 

P:\Pit\Projects\Seneca\S4ril tablcs\new _ scd(J. 91 ).xis Page 85 of 85 10/25/2000 





Soil Analysis Results from Pond Area - June 28, 1990 



'\ 



TABLE A-4 

SOIL ANALYSIS RESULTS 
FROM POND AREA 

JUNE 28, 1990 
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TABLE A-4 
SOIL ANALYSIS RESULTS FROM POND AREA 

Explosives 

Sample Number . Units -
2,4,6-TNT 2,4-DNT 2,6-DNT 

1 ug/g u u u 

2 ug/g u u u 
3 ug/g u u u 
4 ug/g u u u 
5 ug/g u u u 
6 ug/g u u u 
7 ug/g u u u 

8 ug/g u u u 

9 ug/g u u u 
10 ug/g u u u 
11 ug/g u u u 

12 ug/g u u u 
13 ug/g u u u 
14 ug/g u u u 
15 ug/g u u u 
16 ug/g u u u 
17 ug/g u u u 
18 ug/g u u u 
19 ug/g u u u I 
20 ug/g u u u 
21 ug/g u u u 
22 ug/g u u u 
23 ug/g u u u 
24 ug/g u u u 

25 ug/g u u u 
I 

26 I ug/g u u u I 

27 ug/g u u u 

28 ug/g u u u 

29 ug/g u u u 

30 ug/g u u u 
31 ug/g u u u 
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TABLE A-4 (CONTINUED) 
SOIL ANALYSIS RESULTS FROM POND AREA 

Explosives 

Sample Number Units 

I 
2,4,6-TNT 2,4-DNT 2,6-DNT 

-
32 ug/g u u u 

36 ug/g u u u 
(surface) 

34 ug/g i u u u 

35 ug/g I u u u 
36 ugig I u u u 

(surface to 6") 

37 ug/g u u u 

38 ug/g u u u 

39 ug/g u u u 
I 

40 ug/g u u u 
41 ugig I u u u 
42 ug/g u u u 
43 ug/g u u u 

' 
44 ug/g u u u I 

I 

45 ug/g u u u 
46 ugig u u u I 
47 ugi g I u u u ! 
48 ug/g u u u 

49 ug/g u u u 

50 ug/g u u u 

51 ug/g u u u 

52 ugig I u u u 

53 ug/g I u u u 

54 ug/g u u u 

55 ug/g u u u 

56 ug/g u u u 

57 ug/g u u u 

58 ugig u u u 
(surface to 1 0") 

58 . ug/g u u 
i 

u 
(surface) 
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TABLE A-4 (CONTINUED) 
SOIL ANALYSIS RESULTS FROM POND AREA 

Explosives 

Sample Number Units 

2.4,6-TNT 2,4-DNT 2,6-DNT 

60 ug/g u u u 
61 ug/g u u u 
62 ug/g u u u 
63 ug/g u u u 
64 ug/g u u u 
65 ug/g u u u 
66 ug/g u u u 
67 ug/g u u u 
68 ug/g u u u 
69 ug/g u u u 
70 ug/g u u u 

NOTES : 
1. U = analyzed, not detected 
2. Samples collected June 28, 1990. 

A4 - 10 



SEDA Soil Background Data 





BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: B-8-91 B-8-91 B-8-91 B-8-91 B-9-91 B-9-91 

QC CODE: SA SA SA SA SA SA 

STUDY ID: RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 

TOP: 

BOTTOM: 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 11/5/1991 11/5/1991 11/5/1991 11/5/1991 11/5/1991 11/5/1991 

SAMP ID: OF ABOVE OF OF S1105-24SOIL 1 S1105-25SOIL 1 S1105-26(1 )SOIL 1 S 1105-27SOIL 1 S1105-28SOIL 1 S1105-29SOIL 1 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 19200 L._ 1@500. 17700 12700 14800 8880 

Anlimony MG/KG 6.8 18% 6 2 10 57 10.3 UJ 8.8 UJ 8.2 UJ 8.4 UJ 9.9 UJ 9.9 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 5.1 J 6.1 J 6 J 4.2 J 4.3 J :i.8 J 

Barium MG/KG 159 100% 300 0 57 57 136 J 98.9 J 86.7 J 56.2 J 101 J 110 J 

Beryllium MG/KG 1.4 100% 1.13 2 57 
57 L 

1.4 l .. 1 1 0.78 J 1.1 0.76 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 ul _!.,1 2.4 1.9 2.3 1.7 

Calcium MG/KG 293000 100% 125300 2 57 57 5390 4870 3560 85900 45600 104000 

Chrom ium MG/KG 32.7 100% 30 2 57 57 27.4 J ~ J 26.9 J 19.8 J 22.5 J 13.8 J 

Cobalt MG/KG 29.1 100% 30 0 57 57 13.8 18.4 14 14.2 13.7 10.7 

Copper MG/KG 62.8 100% 33 3 57 57 22.3 27.6 26 16.2 22.6 21 .6 

Cyanide MG/KG 0 0% 0.35 0 0 51 0.6 U 0.63 U 0.67 U 0.58 U 0.7 U 0.63 U 

Iron MG/KG 38600 100% 37410 2 57 57 37200 36100 32500 27400 31000 19600 

Lead MG/KG 266 95% 24.4 3 54 57 14.5 11 .4 13.6 10.1 10.8 10.1 

Magnesium MG/KG 29100 100% 21700 2 54 54 5850 7300 6490 6720 8860 17000 

Manganese MG/KG 2380 95% 1100 2 54 57 IHQ 956 832 926 903 532 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.09 0.06 J 0.06 J 0.05 J 0.08 J 0.04 J 

Nickel MG/KG 62.3 98% 50 2 56 57 42.3 48.7 44.4 30.4 38.4 23.8 

Potassium MG/KG 3160 100% 2623 2 57 57 1910 2110 1760 1430 1320 1080 

Selenium MG/KG 1.7 40% 2 0 23 57 0.17 UJ 0.21 UJ 0.2 UJ 0.61 UJ 0.21 UJ 0.65 UJ 

Silver MG/KG 0.87 4% 0.8 1 2 54 1.6 U 1.3 U 1.2 U 1.3 U 1.5 U 1.5 U 

Sodium MG/KG 269 82% 188 2 47 57 79.2 U 67.5 U 62.6 U 75.3 J 84.2 J 112 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 0.47 U 0.58 U 0.57 U 0.34 U 0 59 U 0.36 U 

Vanadium MG/KG 32.7 100% 150 0 57 57 32.2 25.4 26.4 15.7 19.7 19.5 

Zinc MG/KG 126 95% 115 2 54 57 85.1 J 94.2 J 85 J 75 J f 126 J 84.3 J 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: 8-9-91 BK-1 BK-2 GB35 GB35 GB35 

QC CODE: SA SA SA SA SA DU 

STUDY ID: RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 

TOP: 

BOTTOM: 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 11/5/1991 12/16/1992 12/16/1992 1/20/1993 1/20/1993 1/20/1993 

SAMP ID: OF ABOVE OF OF S1105-30RESOIL 1 BK-1SOIL3 BK-2RESOIL3 GB35-1GRID GB35-2GRID GB35-6DUGRID 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 7160 19400 14400 18000 17600 16200 

Antimony MG/KG 6.8 18% 6 2 10 57 7 UJ 7 9 U 7.2 U 5.8 UJ l_.J,!JJ L_ ~ .,J 
Arsenic MG/KG 21 .5 95% 8.9 2 54 57 4.4 J 3 2.7 6.2 7.7 5.3 

Barium MG/KG 159 100% 300 0 57 57 39.9 J 159 106 93.6 61 .7 61 .7 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.52 J 1.1 0.81 0.85 0.74 0.77 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 1.5 0.45 U 0.41 U 0.33 U 0.31 U 0.35 U 

Calcium MG/KG 293000 100% 125300 2 57 57 101000 4590 22500 1590 17700 1370 

Chromium MG/KG 32.7 100% 30 2 57 57 11 .2 J 30 22.3 23.5 29.3 25.1 

Cobalt MG/KG 29.1 100% 30 0 57 57 6.1 14.4 12.3 9.4 16.3 10.3 

Copper MG/KG 62.8 100% 33 3 57 57 19.3 26.9 18.6 17.5 24.5 17.2 

Cyanide MG/KG 0 0% 0.35 0 0 51 0.62 U 0.57 U 0.61 U 0.78 U 0.71 U 0.62 U 

Iron MG/KG 38600 100% 37410 2 57 57 17300 I 3~ 26600 25200 34200 30800 

Lead MG/KG 266 95% 24.4 3 54 57 7.8 15.8 18.9 14.4 5.4 19.1 

Magnesium MG/KG 29100 100% 21700 2 54 54 12600 5980 7910 3850 7790 4490 

Manganese MG/KG 2380 95% 1100 2 54 57 514 l. 2380J 600 701 646 775 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.05 J _o,p]J L _:..!,llj 0.06 J 0.03 U 0.07 J 

Nickel MG/KG 62.3 98% 50 2 56 57 19 47.7 31 26.3 46.7 28.3 

Potassium MG/KG 3160 100% 2623 2 57 57 1050 1720 1210 1110 1110 975 

Selenium MG/KG 1.7 40% 2 0 23 57 0.21 UJ 073 J 0.94 0.23 UJ 0.23 UJ 0.21 UJ 

Silver MG/KG 0.67 4% 0.6 1 2 54 1.1 U 0.47 U 0.43 U 0.34 U 0.32 U 0.36 U 

Sodium MG/KG 269 82% 188 2 47 57 116 J 49.1 J 61 .1 J 35.6 J 77.5 J 34.6 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 0.6 U 0.42 U 0.38 U 0.55 U 0.54 U 0.5 U 

Vanadium MG/KG 32.7 100% 150 0 57 57 12.9 28 22.4 27.1 22.3 26.1 

Zinc MG/KG 126 95% 115 2 54 57 74.6 J 98.6 63.7 55 83.4 53.1 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: GB36 GB36 MW-36 MW-34 SB24-5 SB24-5 

QC CODE: SA SA SA SA SA SA 

STUDY ID: RI PHASE1 RI PHASE1 RI Phase 1 Step 1 RI PHASE1 ESI ESI 

TOP: -1 -1 -1 

BOTTOM: -1 -1 -1 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 112011993 112011993 11 -Jan-93 11 12011991 12/02193 12102193 

SAMP ID: OF ABOVE OF OF GB36-1GRID GB36-2GRID MW36-3GRID S2011121MW34GRID SB24-5-1 SB24-5-3 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 18100 16200 12700 16100 16200 10100 

Antimony MG/KG 6.8 18% 6 2 10 57 5.9 J 5.8 UJ 5.7 UJ 5.7 J 12.5 UJ 5.8 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 4.6 L _ , ,1. 2.9 J 6.3 U 4.2 33 

Barium MG/KG 159 100% 300 0 57 57 74.8 50.8 46.9 J 67.5 117 58.3 

Beryll ium MG/KG 1.4 100% 1.13 2 57 57 0.77 0.65 0.59 0.86 0.98 J 0.48 J 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.3 U 0.33 U 0.33 U 2.3 0.78 U 0.36 U 

Calcium MG/KG 293000 100% 125300 2 57 57 1660 22900 4170 28600 4540 74200 

Chromium MG/KG 32.7 100% 30 2 57 57 24.8 27.4 23.3 J 26.6 24.5 16.9 

Cobalt MG/KG 29.1 100% 30 0 57 57 20.4 13.2 18.6 17 16 8.2 

Copper MG/KG 62.8 100% 33 3 57 57 17.7 17.5 19.2 J 32.7 28.4 20.9 

Cyanide MG/KG 0 0% 0.35 0 0 51 0.7 U 0.68 U 0.56 U 0.54 U 0.6 U 0.51 U 

Iron MG/KG 38600 100% 37410 2 57 57 26100 30700 27500 35000 33600 21300 

Lead MG/KG 266 95% 24.4 3 54 57 12.7 6.2 20.2 11 .9 ~ J 8.7 J 

Magnesium MG/KG 29100 100% 21700 2 54 54 4490 7150 5750 6850 5150 12100 

Manganese MG/KG 2380 95% 1100 2 54 57 426 507 540 803 1080 400 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.02 J 0.02 J 0.02 J 0.07 R 0.07 JR 0.06 JR 

Nickel MG/KG 62.3 98% 50 2 56 57 28.3 42.8 43.3 J 49.3 J 37.3 26.4 

Potassium MG/KG 3160 100% 2623 2 57 57 1400 1100 754 1290 1170 J 993 

Selenium MG/KG 1.7 40% 2 0 23 57 0.2 UJ 0.18 UJ 0.19 UJ 0.18 UJ 0.15 UJ 0.23 UJ 

Silver MG/KG 0.87 4% 0.8 1 2 54 0.31 U 0.34 U 0.34 U [ - 0,!1 J 1.6 U 0.73 U 

Sodium MG/KG 269 82% 188 2 47 57 46.6 J 97.6 J 31 .6 U 55.2 J 50.9 J 153 J 

Thall ium MG/KG 1.2 17% 0.855 3 9 54 0.46 U 0.43 U 0.45 U 0.51 U 0.16 U 0.25 U 

Vanadium MG/KG 32.7 100% 150 0 57 57 27.8 19.7 16.2 J 22.3 29.9 14 4 

Zinc MG/KG 126 95% 115 2 54 57 59.2 74.1 34.7 J 95.7 85.7 62.8 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: SB24-5 MW25-1 MW25-1 MW25-6 MW25-6 MW25-6 

QC CODE: SA SA SA SA SA SA 

STUDY ID: ESI ESI ESI RI ROUND1 RI ROUND1 RI ROUND1 

TOP: -1 0 2 0 4 6 

BOTTOM: -1 2 4 0.17 6 8 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 12/02/93 12/3/1993 12/3/1993 9/25/1995 9/25/1995 9/25/1995 

SAMP ID: OF ABOVE OF OF SB24-5-5 SB25-6-01 SB25-6-02 SB25-7-00 SB25-7-03 SB25-7-04 

. COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 13700 10600 7070 12500 8020 7550 

Antimony MG/KG 6.8 18% 6 2 10 57 11 .3 UJ 4.2 U 3 U 0.4 0.42 UJ 0.44 U 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 5 8.3 4.8 4.3 4.1 3.4 

Barium MG/KG 159 100% 300 0 57 57 67.2 59.1 35 71 .3 58 52 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.62 J 0.48 J 0.35 J 0.56 0.43 0.39 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.7 U 0.41 U 0.29 U 0.05 U 0.06 U 0.06 U 

Calcium MG/KG 293000 100% 125300 2 57 57 49000 82500 122000 47400 J 120000 J L-iMJ 
Chromium MG/KG 32.7 100% 30 2 57 57 23.1 16.9 11 .3 16.9 J ·13_7 J 12.4 J 

Cobalt MG/KG 29.1 100% 30 0 57 57 12 11 .2 6.6 J 8 8.2 6.9 

Copper MG/KG 62.8 100% 33 3 57 57 22.2 20.2 J 12 J 15.7 17.7 16.4 

Cyanide MG/KG 0 0% 0.35 0 0 51 0.57 U 0.58 U 0.64 U 0.44 U 0.57 U 0.51 U 

Iron MG/KG 38600 100% 37410 2 57 57 26700 21400 15800 20500 18900 15400 

Lead MG/KG 266 95% 24.4 3 54 57 7.9 J 9.5 13.8 11 .1 7 6.5 

Magnesium MG/KG 29100 100% 21700 2 54 54 11400 19600 l~, 22~ 11700 17400 20700 

Manganese MG/KG 2380 95% 1100 2 54 57 450 722 J 610 J 452 735 402 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.04 JR 0.03 J 0.04 U 0.03 0.02 0.01 

Nickel MG/KG 62 .3 98% 50 2 56 57 35.2 26.8 18 22.3 26.4 22.4 

Potassium MG/KG 3160 100% 2623 2 57 57 1660 1480 1060 1110 1280 1430 

Selenium MG/KG 1.7 40% 2 0 23 57 0.22 UJ 0.97 J 0.63 J 0.63 U 0.7 U 0.74 U 

Silver MG/KG 0.87 4% 0.8 1 2 54 1.4 U 0.82 U 0.59 U 0.89 U 0.98 U 1 U 

Sodium MG/KG 269 82% 188 2 47 57 139 J L- ..}§~JJ 186 J 59.9 89.1 110 

Thallium MG/KG 1.2 17% 0.855 3 9 54 0.24 U 0.24 UJ 0.21 UJ L.. ~ •st C -~•J.. 0.6 U 

Vanadium MG/KG 32 .7 100% 150 0 57 57 19.5 18.5 12 21 13.4 13.7 

Zinc MG/KG 126 95% 115 2 54 57 63.2 71.6 J 40.6 J 54.1 64.9 65.1 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: MW25-6 MW64A-1 MW64A-1 MW64A-1 MW64B-1 MW64B-1 

QC CODE: DU SA SA SA SA SA 

STUDY ID: RI ROUND1 ESI ESI ESI ESI ESI 

TOP: 0 0 2 4 0 4 

BOTTOM: 017 0.2 4 6 0.2 6 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 9/25/1995 4/2/1994 4/2/1994 4/2/1994 5/13/1994 5113/1994 

SAMP ID: OF ABOVE OF OF SB25-7-10 MW64A-1-1 MW64A-1 -2 MW64A-1-3 MW64B-1 -1 MW64B-1-2 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 12500 16100 .~ 12600 13400 8870 

Anlimony MG/KG 6.8 18% 6 2 10 57 0.4 UJ 0.23 J 0.2 UJ 0.2 UJ 0.3 J 0.15 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 4.3 7.1 8.2 5 5.5 4.3 

Barium MG/KG 159 100% 300 0 57 57 71 .3 83.7 91 .2 62.3 75.5 70.8 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.56 0.68 J 0.74 J 0.53 J 0.56 J 0.43 J 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.05 U 0.11 J 0.Q2 U 0.12 J 0.63 J 0.64 J 

Calcium MG/KG 293000 100% 125300 2 57 57 47400 J 7210 4300 72400 5530 70000 

Chromium MG/KG 32.7 100% 30 2 57 57 16.9 J 23 25 19 17.5 14.1 

Cobalt MG/KG 29.1 100% 30 0 57 57 8 11 .8 11 .3 9.1 J 7.2 J 10 

Copper MG/KG 62.8 100% 33 3 57 57 15.7 25.5 21 23.7 18.9 20.2 

Cyanide MG/KG 0 0% 0.35 0 0 51 0.444 U 0.66 U 0.56 U 0.55 U 0.6 U 0.5 U 

Iron MG/KG 38600 100% 37410 2 57 57 20500 28500 28000 22600 20900 18400 

Lead MG/KG 266 95% 24.4 3 54 57 11 .1 21 .6 13.6 15.4 21.4 8.8 

Magnesium MG/KG 29100 100% 21700 2 54 54 11700 5480 5010 14800 3720 18900 

Manganese MG/KG 2380 95% 1100 2 54 57 452 558 604 402 207 434 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.03 0.05 J 0.03 J 0.02 J 0.05 J 0.02 J 

Nickel MG/KG 62.3 98% 50 2 56 57 22.3 32.2 28.6 26.7 19.8 28.2 

Potassium MG/KG 3160 100% 2623 2 57 57 1110 2590 J 2260 J i.. !JGC! J 1700 1630 

Selenium MG/KG 1.7 40% 2 0 23 57 0.66 U 0.96 1.7 0.34 U 0.99 J 0.26 U 

Silver MG/KG 0.87 4% 0.8 1 2 54 0.92 U 0.12 U 0.14 U 0.14 U 0.16 UJ 0.11 UJ 

Sodium MG/KG 269 82% 188 2 47 57 57 .5 27.5 U 31 .8 U 92.1 J 35.9 U 96.8 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 q J 0.42 J 0.32 U 0.32 U 0.41 J 0.24 U 

Vanadium MG/KG 32.7 100% 150 0 57 57 21 27.6 32.2 22.8 23.3 14.8 

Zinc MG/KG 126 95% 115 2 54 57 54.1 104 87 1 64.9 72.2 59 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: MW64B-1 MW64B-1 MW67-2 M\1\/67-2 M\1\/67-2 MW70-1 

QC CODE: SA SA SA SA SA SA 

STUDY ID: ESI ESI ESI ESI ESI ESI 

TOP: 6 6 0 2 4 0 

BOTTOM: 8 8 0.2 4 5 0.2 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 5/13/1994 13-May-94 3/30/1994 3/30/1994 3/30/1994 5/11/1994 

$AMP ID: OF ABOVE OF OF MW64B-1-3 MW64B-1 -04 MW67-2-1 M\N67-2-2 M\N67-2-3 MW?0-1-1 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 7620 7620 16700 14900 9460 12200 

Antimony MG/KG 6.8 18% 6 2 10 57 0.15 UJ 0.15 UJ 0.27 J 0.22 J 0.2 UJ 0.2,3 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 5.5 5.5 4.4 4.5 4.2 5.4 

Barium MG/KG 159 100% 300 0 57 57 76.7 76.7 114 105 80.8 67.5 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.37 J 0.37 J 0.67 J 0.61 J 0.4 J 0.44 J 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.54 J 0.54 J 0.2 J 0.11 J 0.12 J 0.57 J 

Calcium MG/KG 293000 100% 125300 2 57 57 75900 75900 3580 79000 77800 3600 

Chromium MG/KG 32.7 100% 30 2 57 57 13.5 13.5 19.5 22.5 14.8 13.7 

Cobalt MG/KG 29.1 100% 30 0 57 57 7.4 J 7.4 J 7.5 J 10.4 J 9.7 J 5.5 J 
Copper MG/KG 62.8 100% 33 3 57 57 17.6 17.6 16.5 20.3 20.5 12.4 

Cyanide MG/KG 0 0% 0.35 0 0 51 0.48 U 0.48 U 0.64 U 0.5 U 0.54 U 

Iron MG/KG 38600 100% 37410 2 57 57 17100 17100 20500 24400 18700 17700 

Lead MG/KG 266 95% 24.4 3 54 57 8.3 8.3 17.5 9.3 8.5 20.7 

Magnesium MG/KG 29100 100% 21700 2 54 54 21500 21500 2830 

Manganese MG/KG 2380 95% 1100 2 54 57 389 389 438 528 411 233 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.01 U 0.01 U 0.04 0.01 J 0.02 J 0.1 J 

Nickel MG/KG 62.3 98% 50 2 56 57 22.6 22.6 18.7 32.3 25.9 12.3 

Potassium MG/KG 3160 100% 2623 2 57 57 1650 1650 1780 J Ll!~ JJ 1970 J 982 J 

Selenium MG/KG 1.7 40% 2 0 23 57 0.57 J 0.57 J 0.81 0.36 U 0.34 U 1 J 

Silver MG/KG 0.87 4% 0.8 1 2 54 0.11 UJ 0.11 UJ 0.11 U 0.15 U 0.14 U 

Sodium MG/KG 269 82% 188 2 47 57 79.6 J 79.6 J 251 U 112 J 107 J 36.4 U 

Thall ium MG/KG 1.2 17% 0.855 3 9 54 0.24 U 0.24 U 0.48 J 0.34 U 0.32 U 

Vanadium MG/KG 32.7 100% 150 0 57 57 14.2 14.2 28.2 24 .8 16.5 23.3 

Zinc MG/KG 126 95% 115 2 54 57 45.6 45.600 64.8 62 60.1 55.4 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Anny Depot Activity 

LOC_ID: MW?0-1 MW?0-1 SB11-3 SB11-3 SB11-3 SB13-1 

QC CODE: SA SA SA SA SA SA 

STUDY ID: ESI ESI ESI ESI ESI ESI 

TOP: 2 4 0 2 10 0 

BOTTOM: 4 6 2 4 12 2 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 5/11/1994 5/11/1994 11/2/1993 11/2/1993 11/3/1993 12/8/1993 

SAMP ID: OF ABOVE OF OF MW?0-1-2 MW?0-1-3 SB11-3-1 SB11-3-2 SB11-3-6 SB13-1-1 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 9480 11000 17600 6330 10900 18300 

Ant imony MG/KG 6.8 18% 6 2 10 57 0.21 UJ 0.19 UJ 10.8 UJ 8 UJ 7.6 UJ 5.1 J 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 4.1 57 5.6 0 0 7 

Barium MG/KG 159 100% 300 0 57 57 56.6 79.9 113 57.4 62.7 106 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.41 J 0.54 J 0.85 J 0.34 J 0.47 J 0.92 J 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.43 J 0.8 J 0.67 U 0.5 U 0.48 U 0.45 U 

Calcium MG/KG 293000 100% 125300 2 57 57 51600 48600 4950 91300 48600 3570 

Chromium MG/KG 32.7 100% 30 2 57 57 14.7 17.8 24 11 .1 18.6 29.4 

Cobalt MG/KG 29.1 100% 30 0 57 57 7.1 J 21 11 .3 6.5 J 10.1 12 

Copper MG/KG 62.8 100% 33 3 57 57 19.7 I 33.S 20 12 2 21 .7 11 .6 -
Cyanide MG/KG 0 0% 0.35 0 0 51 0.57 U 0.47 U 0.53 U 0.61 U 

Iron MG/KG 38600 100% 37410 2 57 57 16000 26400 27200 13200 28300 32500 

Lead MG/KG 266 95% 24.4 3 54 57 9.1 13.6 1-..!7•9_ 11.4 10.1 15 

Magnesium MG/KG 29100 100% 21700 2 54 54 13600 7980 4160 12900 10100 5890 

Manganese MG/KG 2380 95% 1100 2 54 57 470 1040 674 356 434 451 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.03 J 0.02 J 0.05 J 0.04 U 0.03 U 0.03 J 

Nickel MG/KG 62.3 98% 50 2 56 57 17.6 L -™1 28.3 16.7 29.5 34.9 

Potassium MG/KG 3160 100% 2623 2 57 57 1590 1350 2110 1110 1230 2190 

Selenium MG/KG 1.7 40% 2 0 23 57 0.64 J 0.32 U 0.24 J 0.13 UJ 0.21 UJ 0.26 J 

Silver MG/KG 0.87 4% 0.8 1 2 54 1.4 UJ 1 UJ 0.97 UJ 0.9 U 

Sodium MG/KG 269 82% 188 2 47 57 126 J 165 J 66.3 J 136 J 146 J 80.6 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 0.19 U 1.5 U 0.23 U 0.43 J 

Vanadium MG/KG 32.7 100% 150 0 57 57 17.2 17.6 31 .8 13.3 17 32.7 

Zinc MG/KG 126 95% 115 2 54 57 42.4 j 11, 83.2 0 0 81 .9 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: SB13-1 SB13-1 MW13-6 MW13-6 MW13-6 SB17-1 

QC CODE: SA SA SA SA SA SA 

STUDY ID: ESI ESI ESI ESI ESI ESI 

TOP: 6 0 4 6 0 

BOTTOM: 8 2 6 8 2 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 12/8/1993 15-Dec-93 15-Dec-93 15-Dec-93 12/1/1993 

SAMP ID: OF ABOVE OF OF SB13-1-2 SB13-1-3 SB13-6-1 SB13-6-3 SB13-6-4 SB17-1-1 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALU E Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 8250 11700 16000 13500 10200 13700 

Antimony MG/KG 6.8 18% 6 2 10 57 3.7 UJ 2.8 UJ 3.2 UJ 2.5 UJ 2.9 UJ 11 .7 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 6.2 5.7 4.6 2.7 2.3 4.3 

Barium MG/KG 159 100% 300 0 57 57 88.1 33.9 103 60.4 56.8 107 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.42 J 0.54 J 0.92 0.71 0.58 J 0.7 J 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.36 U 0.27 U 0.31 U 0.25 U 0.28 U 0.73 U 

Calcium MG/KG 293000 100% 125300 2 57 57 87700 50300 5140 31800 45200 2870 

Chromium MG/KG 32.7 100% 30 2 57 57 13.3 19.6 21 .5 23.5 17.8 17.6 

Cobalt MG/KG 29.1 100% 30 0 57 57 7.2 J 11.1 10.6 15 11 .3 9.9 J 

Copper MG/KG 62.8 100% 33 3 57 57 18.4 17.6 16 27.4 14.5 r..__,_.,., 
Cyanide MG/KG 0 0% 0.35 0 0 51 0.5 U 0.53 U 0.6 U 0.53 U 0.51 U 0 NA 

Iron MG/KG 38600 100% 37410 2 57 57 17400 24700 25300 26900 20700 25100 

Lead MG/KG 266 95% 24.4 3 54 57 0 0 13.8 11 .6 11.7 L_2~ 
Magnesium MG/KG 29100 100% 21700 2 54 54 20800 12600 3750 6640 5220 3330 

Manganese MG/KG 2380 95% 1100 2 54 57 517 404 934 508 556 547 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.07 J 0.02 U 0.03 J 0.01 U 0.01 U 0.05 J 

Nickel MG/KG 62.3 98% 50 2 56 57 24 33.1 22.7 41 .9 33 19.1 

Potassium MG/KG 3160 100% 2623 2 57 57 1390 1270 1330 1120 1000 628 J 

Selenium MG/KG 1.7 40% 2 0 23 57 0.56 J 0.51 J 1.2 0.11 J 0.24 J 0.25 UJ 

Silver MG/KG 0.87 4% 0.8 1 2 54 0.71 U 0.54 U 0.62 U 0.49 U 0.56 U 1.5 U 

Sodium MG/KG 269 82% 188 2 47 57 155 J 134 J 61 .9 J 116 J 141 J 46.2 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 0.43 J 0.64 J 0.18 U 0.14 U 0.23 U 0.28 UJ 

Vanadium MG/KG 32.7 100% 150 0 57 57 13.3 16.3 29.9 18.5 13.8 23.1 

Zinc MG/KG 126 95% 115 2 54 57 56.2 45.8 62.5 64.7 39.3 93.4 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: SB17-1 SB17-1 SB26-1 SB26-1 SB4-1 SB4-1 

QC CODE: SA SA SA SA SA DU 

STUDY ID: ESI ESI ESI ESI ESI ESI 

TOP: 2 4 0 2 0 0 

BOTTOM: 4 6 2 4 2 2 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE:· FREQUENCY NUMBER NUMBER NUMBER 12/1/1993 12/1/1993 11/17/1993 11/17/1993 12/6/1993 12/6/1993 

SAMP ID: OF ABOVE OF OF SB17-1-2 SB17-1 -3 SB26-1-1 SB26-1-2 SB4-1-1 SB4-1-10 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 

Alum inum MG/KG 21000 100% 19520 3 57 57 18100 8700 5560 9040 14800 1 11000 
Antimony MG/KG 6.8 18% 6 2 10 57 11 .8 UJ 9 UJ 7.3 UJ 6.7 UJ 4.8 UJ 3.8 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 5.2 3.4 3.2 5.3 6.2 4.2 

Barium MG/KG 159 100% 300 0 57 57 114 59.4 73.2 43.7 72 97.7 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.9 J 0.42 J 0 35 J 0.41 J 0.73 J 0.64 J 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.74 U 0.56 U 0.46 U 0.42 U 0.47 U 0.37 U 

Calcium MG/KG 293000 100% 125300 2 57 57 20900 72800 - 29~ 47300 4280 2460 

Chromium MG/KG 32.7 100% 30 2 57 57 25.1 13.9 10.3 15.7 23.2 27.9 

Cobalt MG/KG 29.1 100% 30 0 57 57 13.3 8.8 5.9 J 9.5 11 .3 5.9 J 

Copper MG/KG 62.8 100% 33 3 57 57 26.9 20 9.7 14.3 14.1 15.1 

Cyanide MG/KG 0 0% 0.35 0 0 51 0 NA 0 NA 0.48 U 0.57 U 0.52 U 0.53 U 

Iron MG/KG 38600 100% 37410 2 57 57 29900 18800 8770 19100 27500 19500 

Lead MG/KG 266 95% 24.4 3 54 57 11.4 J 7.5 J 6.33 8.5 0 J 9.8 J 

Magnesium MG/KG 29100 100% 21700 2 54 54 8490 18100 I 29100 9160 4270 4460 

Manganese MG/KG 2380 95% 1100 2 54 57 487 391 309 551 615 J 0 J 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.06 J 0.03 UJ 0.02 U 0.02 U 0.05 J 0.04 J 

Nickel MG/KG 62.3 98% 50 2 56 57 42 25.2 31 .6 R 23.9 27 .8 25.1 

Potassium MG/KG 3160 100% 2623 2 57 57 1560 1090 1710 901 1250 2490 

Selenium MG/KG 1.7 40% 2 0 23 57 0.24 UJ 0.14 UJ 0.13 UJ 0.26 J 0.4 J 0.23 J 

Silver MG/KG 0.87 4% 0.8 1 2 54 1.5 U 11 U 0.92 UJ 0.85 UJ 0.93 U 0.74 U 

Sodium MG/KG 269 82% 188 2 47 57 74.6 J 137 J l 192 J 108 J 43.8 U 39.2 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 0.26 UJ 0.15 UJ 0.73 U 0.17 U 0.23 U 0.23 U 

Vanadium MG/KG 32.7 100% 150 0 57 57 27 13.9 12.7 14.4 28.6 31 

Zinc MG/KG 126 95% 115 2 54 57 80.2 57.1 283 R 90.6 79.6 72.1 
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BACKGROUND SOIL DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

LOC_ID: SB4-1 SB4-1 TP57-11 

QC CODE: SA SA SA 

STUDY ID: ESI ESI ESI 

TOP: 4 8 3 

BOTTOM: 6 10 3 

MATRIX: SOIL SOIL SOIL 

SAMPLE DATE: FREQUENCY NUMBER NUMBER NUMBER 12/6/1993 12/6/1993 11/8/1993 

SAMP ID: OF ABOVE OF OF SB4-1-2 SB4-1-3 TP57-11 

COMPOUND UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES VALUE Q VALUE Q VALUE Q 

METALS 

Aluminum MG/KG 21000 100% 19520 3 57 57 15300 19200 14600 

Antimony MG/KG 6.8 18% 6 2 10 57 5 UJ 2.8 UJ 11 .3 UJ 

Arsenic MG/KG 21 .5 95% 8.9 2 54 57 3.9 ( . 11J 1 5.9 

Barium MG/KG 159 100% 300 0 57 57 40.4 J 81 .2 120 

Beryllium MG/KG 1.4 100% 1.13 2 57 57 0.74 J 1 0.81 J 

Cadmium MG/KG 2.9 35% 2.46 2 20 57 0.49 U 0.27 U 0.71 U 

Calcium MG/KG 293000 100% 125300 2 57 57 30900 14400 22300 

Chromium MG/KG 32.7 100% 30 2 57 57 27.6 l ~ i 20.1 

Cobalt MG/KG 29.1 100% 30 0 57 57 16.5 29.1 8.8 J 

Copper MG/KG 62.8 100% 33 3 57 57 L.....t;iJ 21 .6 21 .7 

Cyanide MG/KG 0 0% 0.35 0 0 51 0.53 U 0.47 U 0.54 U 

Iron MG/KG 38600 100% 37410 2 57 57 34300 I.. 37,00 _ 24900 

Lead MG/KG 266 95% 24.4 3 54 57 7.5 J 9.1 J 11 .3 

Magnesium MG/KG 29100 100% 21700 2 54 54 7130 8040 5360 

Manganese MG/KG 2380 95% 1100 2 54 57 0 0 329 

Mercury MG/KG 0.13 72% 0.1 2 41 57 0.04 J 0.04 J 0.04 J 

Nickel MG/KG 62.3 98% 50 2 56 57 47.6 t 62-~ I 25.7 

Potassium MG/KG 3160 100% 2623 2 57 57 1300 2030 1430 

Selenium MG/KG 1.7 40% 2 0 23 57 0.09 U 0.14 U 0.46 J 

Silver MG/KG 0.87 4% 0.8 1 2 54 0.98 U 0.64 J 1.4 UJ 

Sodium MG/KG 269 82% 188 2 47 57 105 J 91 .6 J 93 J 

Thallium MG/KG 1.2 17% 0.855 3 9 54 0.16 U 0.24 U 0.17 U 

Vanadium MG/KG 32.7 100% 150 0 57 57 22.2 29.3 27.8 

Zinc MG/KG 126 95% 115 2 54 57 102 115 57.9 
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SEDA Groundwater Background Data 





BACKGROUND GROUND WATER DATA 
SEAD-4 Remedial Investigation 

Seneca Anny Depot Activity 

STUDY ID. 3093 RI PHASE ESI ESI ESI RI ROUND 
LOC ID: MW-35 MW-35 MW11 -1 MW13-1 MW13-6 MW16-1 
QC CODE: SA SA SA SA SA SA 
SAMP. DETH TOP: NONE NONE NONE NONE NONE 3.3 
SAMP. DEPTH BOT: NONE NONE NONE NONE NONE 5.3 
MATRIX: GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP ID: FREQUENCY NUMBER NUMBER NUMBER MW35OB3 MW-35GW MW11-1-1 MW13-1 -1 MW13-6-1 16101 

OF NYAWQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 
Aluminum UG/L 42400 87% 0 27 31 207 7550 J 53.7 J 42400 2810 1850 
Anl imony UG/L 52.7 13% 0 4 31 16.8 U 55.5 U 21.4 U 33.9 J 52.7 J 2 U 
Arsenic UG/L 10 13% 25 0 4 31 1 B 3.5 U 0.8 U 9.3 J 1.4 U 2.7 U 
Barium UG/L 337 94% 1000 0 29 31 97 .3 B 103 J 25.2 J 337 34.3 J 74.2 
Beryllium UG/L 2.2 13% 0 4 31 0.3 U 1.8 R 0.4 U 2.2 J 0.4 U 0.23 
Cadmium UG/L 0 0% 10 0 0 31 2.4 U 2.9 U 2.1 U 2.1 U 2.1 U 0.3 U 
Calcium UG/L 181 000 100% 0 31 31 108000 94700 97500 181000 81500 157000 
Chromium UG/L 69.4 48% 50 1 15 31 3.3 U 15.3 R 2.6 U -U.'.i] 6.1 J 2.7 
Cobalt UG/L 34.6 45% 0 14 31 2.7 U 19.9 J 4.4 U 34.6 J 4.4 U 2.1 
Copper UG/L 32.5 48% 200 0 15 31 2.1 U 14.4 U 3.1 U 23.3 J 3.1 U 4.9 
Cyanide UG/L 2.8 3% 100 0 1 31 2.8 B 10 UJ 5 U 5 U 5 U 5 U 
Iron UG/L 69400 100% 300 22 31 31 . ~llll :__1050j!J 41.4 J 69400J -_ill9) ._ 1400; J 
Lead UG/L 34.8 32% 25 1 10 31 2.8 B 3.3 1 1 J I ~· 1.5 J 1.7 U 
Magnesium UG/L 58200 100% 0 31 31 15600 14600 29700 50300 51500 23300 
Manganese UG/L 1120 97% 300 8 30 31 23.4 557 J 278 'I!... ...QJ - ~,, 210 
Mercury UG/L 0.06 23% 0.7 0 7 31 0.1 U 0.18 R 0.04 U 0.05 J 0.04 U 0.1 U 
Nickel UG/L 99.8 61% 100 0 19 31 8.3 U 15.9 U 4 U 99.8 8.6 J 4.7 
Potassium UG/L 10200 94% 0 29 31 1400 B 4180 J 7100 10100 6780 J 1670 
Selenium UG/L 3.6 19% 10 0 6 31 1.2 B 1.1 J 0.7 U 3.6 J 2.3 J 2.4 U 
Silver UG/L 0.98 6% 50 0 2 31 2.6 U 9 U 4.2 U 4.2 U 4.2 U 1.3 U 
Sodium UG/L 59400 97% 20000 7 30 31 13400 L '!IJ!!!l 4860 J 9350 7880 8750 
Thallium UG/L 4.7 13% 0 4 31 1.2 U 3.2 U 12 U 1.2 U 1.2 U 4.2 U 
Vanadium UG/L 70.8 52% 0 16 31 3 U 30.3 U 3.7 U 70.8 5,9 J 3.3 
Zinc UG/L 143 84% 300 0 26 31 72 7 58.2 21.4 143 50.6 15.6 R 
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BACKGROUND GROUND WATER DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY ID: RI ROUND RI ROUND RI ROUND RI ROUND RI ROUND ESI 

LOC ID: MW16-1 MW17-1 MW17-1 MW25-6 MW25-6 MW26-1 

QC CODE: SA SA SA SA SA SA 

SAMP. DETH TOP: 731.5 3.4 731 .1 NONE NONE NONE 

$AMP. DEPTH BOT: 728.4 7.4 727.1 NONE NONE NONE 

MATRIX: GROUND GROUND GROUND GROUND GROUND GROUND 

SAMP ID: FREQUENCY NUMBER NUMBER NUMBER 16152 16108 16171 MW25-6 25008 MW26-1-1 

OF NYAWQS ABOVE OF OF 

PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

METALS 
Aluminum UG/L 42400 87% 0 27 31 143 U 90.4 386 162 529 188 J 

Antimony UG/L 52.7 13% 0 4 31 3 U 2U 3 U 2.2 U 2.3 U 21 .5 U 

Arsenic UGIL 10 13% 25 0 4 31 4.4 U 2.7 U 4.4 U 2.1 U 3.5 U 0.8 U 

Barium UG/L 337 94% 1000 0 29 31 48.2 U 85 90.4 U 85.6 72.3 31 .9 J 

Beryllium UG/L 2.2 13% 0 4 31 0.2 U 0.26 0.2 U 0.27 U 0.13 U 0.4 U 

Cadmium UG/L 0 0% 10 0 0 31 0.6 U 0.3 U 0.6 U 0.3 U 0.32 U 2.1 U 

Calcium UG/L 181000 100% 0 31 31 116000 108000 104000 133000 118000 115000 

Chromium UG/L 69.4 48% 50 1 · 15 31 1 U 1 U 1 U 2.2 1.3 U 2.6 U 

Cobalt UG/L 34.6 45% 0 14 31 1.3 U 1.2 U 2 U 1.3 1.1 U 4.4 U 

Copper UG/L 32.5 48% 200 0 15 31 1.9 U 3.1 1.1 U 0.99 1.1 3.1 U 

Cyanide UG/L 2.8 3% 100 0 1 31 5 UJ 5 U 5 UJ 5 U 5 UJ 5 U 

Iron UG/L 69400 100% 300 22 31 31 296 119 .:~ ~ J ~.:!11.!l i:..-!~ 286 

Lead UG/L 34.8 32% 25 1 10 31 1.5 U 1.7 U 1.5 U 4.4 1.1 U 0.5 U 

Magnesium UGIL 58200 100% 0 31 31 17600 22600 22900 35900 32900 16700 

Manganese UG/L 1120 97% 300 8 30 31 64.2 21.3 9.7 U 56 22 529 
Mercury UG/L 0.06 23% 0.7 0 7 31 0.1 U 0.1 U 0.1 U 0.02 U 0.1 U 0.05 J 

Nickel UG/L 99.8 61% 100 0 19 31 2.5 U 1.8 2.5 U 2.6 1.7 U 4U 

Potassium UG/L 10200 94% 0 29 31 998 U 472 843 U 1840 J 1420 10200 

Selenium UG/L 3.6 19% 10 0 6 31 4.7 UJ 2.4 U 4.7 UJ 3.7 U 3.4 U 0.7 U 

Silver UG/L 0.98 6% 50 0 2 31 1.5 U 1.3 U 1.5 U 0.8 U 1.1 U 4.2 U 

Sodium UG/L 59400 97% 20000 7 30 31 3870 U 9290 8190 t_· _ J ~ J 16500 

Thallium UG/L 4.7 13% 0 4 31 5.9 U 4.4 4.1 U 3 U 3.5 U 

Vanadium UG/L 70.8 52% 0 16 31 1.6 U 1.2 U 1.6 U 1.4 1.2 U 

Zinc UG/L 143 84% 300 0 26 31 5.8 U 2.5 R 14.4 U 7.5 2.2 26.7 
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BACKGROUND GROUND WATER DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY ID: RI ROUND RI ROUND ESI ESI ESI ESI 

LOC ID: MW26-1 MW26-1 MW4-1 MW44A-1 MW44B-1 MW57-1 

QC CODE: SA SA SA SA SA SA 
$AMP. DETH TOP: NONE NONE NONE NONE NONE NONE 

SAMP. DEPTH BOT: NONE NONE NONE NONE NONE NONE 

MATRIX: GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP ID: FREQUENCY NUMBER NUMBER NUMBER MW26-1 26001 MW4-1-1 MW44A-1- MW44B-1- MW57-1-1 

OF NYAWQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 
Aluminum UG/L 42400 87% 0 27 31 457 38.7 41 .9 U 69 J 288 J 4200 
Antimony UG/L 52.7 13% 0 4 31 2.2 U 1.4 21 .6 U 1.3 U 1.3 U 44.7 J 
Arsenic UG/L 10 13% 25 0 4 31 2.1 U 4 U 2.2 J 2 U 2 U 1,4 U 

Barium UG/L 337 94% 1000 0 29 31 33.2 29.9 19.6 J 102 J 72.6 J 36.5 J 
Beryllium UG/L 2.2 13% 0 4 31 0.27 U 0.1 U 0.4 U 0.1 U 0,1 U 0.4 U 
Cadmium UG/L 0 0% 10 0 0 31 0.3 U 0.3 U 2.1 U 0.2 U 0.2 U 2.1 U 
Calcium UG/L 181000 100% 0 31 31 121000 110000 137000 92200 120000 82000 
Chromium UG/L 69,4 48% 50 1 15 31 4.7 0.73 2.6 U 0.4 U 0.4 U 7.7 J 
Cobalt UG/L 34.6 45% 0 14 31 1.1 0.9 U 4.6 J 0.5 U 0.91 J 4.4 U 

Copper UG/L 32.5 48% 200 0 15 31 5.7 1 U 3.1 U 0,5 U 0.5 U 3.1 U 
Cyanide UG/L 2,8 3% 100 0 1 31 5 U s u SU SU s u s u 
Iron UG/L 69400 100% 300 22 31 31 -!§1J 58.4 J _ Jnj 114 J - ~ :._ ~ 1 
Lead UG/L 34.8 32% 25 1 10 31 7.8 1.9 U 0.5 U 0.9 U 0.9 U 2.1 J 
Magnesium UG/L 58200 100% 0 31 31 16600 15500 57600 19000 31800 11400 

Manganese UG/L 1120 97% 300 8 30 31 27.S 2.5 - ~ I 18.2 219 245 

Mercury UG/L 0.06 23% 0.7 0 7 31 0.02 U 0.2 U 0.04 U 0.04 U 0.04 U 0,04 U 

Nickel UG/L 99.8 61% 100 0 19 31 6.2 1.6 U 4U 0.7 U 073 J 8.2 J 
Potassium UG/L 10200 94% 0 29 31 3620 3860 J 7380 1050 J 2150 J 3860 J 
Selenium UG/L 3.6 19% 10 0 6 31 3.7 U 3.4 U 2.1 J 2.7 U 2.7 U 0,69 U 

Silver UG/L 0.98 6% 50 0 2 31 0.8 U 1.3 U 4.2 U 0.5 U 0,68 J 4.2 U 

Sodium UG/L 59400 97% 20000 7 30 31 24to..Cl.J I . 34800 11700 2310 J 7190 4080 J 

Thall ium UG/L 4.7 13% 0 4 31 4,3 4.7 U 1.2 U 1,9 U 4,7 J 1.2 U 

Vanadium UG/L 70.8 52% 0 16 31 1.3 J 1.1 U 3.7 U 0.5 U 0.5 U 7.6 J 

Zinc UG/L 143 84% 300 0 26 31 20.S 3.1 J 19.1 J 3.8 J 2.2 U 57.4 
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BACKGROUND GROUND WATER DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY ID: ESI ESI ESI ESI ESI RI PHASE 

LOG ID: MW58-1 MW64A-1 MW64B-1 MW64C-9 MW64D-1 PT-10 

QC CODE: SA SA SA SA SA SA 
SAMP. DETH TOP: NONE NONE NONE NONE NONE NONE 
SAMP. DEPTH BOT: NONE NONE NONE NONE NONE NONE 
MATRIX: GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP ID: FREQUENCY NUMBER NUMBER NUMBER MW58-1-1 MW64A-1- MW64B-1- MW64C-9- MW64D-1- PT10GW1 

OF NYAWQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

· METALS 
Alum inum UG/L 42400 87% 0 27 31 440 398 198 J 38.2 J 177 J 72 U 
Antimony UG/L 52.7 13% 0 4 31 1.3 U 1.3 U 1 3 U 1.3 U 1.3 U 49.5 UJ 
Arsenic UG/L 10 13% 25 0 4 31 2 U 2 U 2 U 2 U 2 U 1.4 UJ 
Barium UG/L 337 94% 1000 0 29 31 71 .9 J 42 J 104 J 20.4 J 88.6 J 193 J 
Beryllium UG/L 2.2 13% 0 4 31 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.89 U 
Cadmium UG/L 0 0% 10 0 0 31 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2.8 U 
Calcium UG/L 181000 100% 0 31 31 113000 109000 138000 121000 142000 79100 
Chromium UG/L 69.4 48% 50 1 15 31 0.82 J 0.49 J 0.41 J 0.4 U 0.4 U 2.7 UJ 
Cobalt UG/L 34.6 45% 0 14 31 0.64 J 0.5 U 1.1 J 0.5 U 0.69 J 5.4 U 
Copper UG/L 32.5 48% 200 0 15 31 1.5 J 0.61 J 1 J 0.55 J 0.5 U 4.7 U 
Cyanide UG/L 2.8 3% 100 0 1 31 5 U 5 U 5 U 5 U 5 U 10 UJ 
Iron UG/L 69400 100% 300 22 31 31 .,_ ~ 1!) t_,11aj J ~ ~ jJ ~ 85.6 J 
Lead UG/L 34.8 32% 25 1 10 31 0.89 U 0.89 U 0.9 U 0.9 U 0.9 U 0.79 U 
Magnesium UG/L 58200 100% 0 31 31 17300 16800 45600 49400 14800 34200 
Manganese UG/L 1120 97% 300 8 30 31 84 28.3 98.9 96 223 124 
Mercury UG/L 0.06 23% 0.7 0 7 31 0.04 U 0.04 J 0.04 U 0.04 U 0.04 U 0.09 UJ 
Nickel UG/L 99.8 61% 100 0 19 31 1.6 J 1 J 1.4 J 1.2 J 1.4 J 7.4 UJ 
Potassium UG/L 10200 94% 0 29 31 1460 J 1790 J 4780 J 1670 J 3340 J 2870 J 
Selenium UG/L 3.6 19% 10 0 6 31 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 0.99 UJ 
Silver UG/L 0.98 6% so 0 2 31 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.4 U 
Sodium UG/L 59400 97% 20000 7 30 31 4180 J 2180 J 8140 6420 12300 L . ..il!.!.IO~ 
Thall ium UG/L 4.7 13% 0 4 31 1.9 U 1.9 U 1.9 U 1.9 U 2.2 J 
Vanadium UG/L 70.8 52% 0 16 31 0.81 J 1.3 J 0.73 J 0.61 J 0.69 J 6.7 UJ 
Zinc UGIL 143 84% 300 0 26 31 7.1 J 3.9 J 3.9 J 3.9 J 3.8 J 8.8 J 
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BACKGROUND GROUND WATER DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY ID ESI QUARTER ESI ESI ESI ESI 
LDC ID: MW24-1 MW45-4 MW60-1 MW62-1 MW63-1 MW67-1 
QC CODE: SA SA SA SA SA SA 
$AMP DETH TOP: NONE NONE NONE NONE NONE NONE 
SAMP DEPTH BOT: NONE NONE NONE NONE NONE NONE 
MATRIX: GROUND GROUND GROUND GROUND GROUND GROUND 
SAMP ID: FREQUENCY NUMBER NUMBER NUMBER MW24-1 OB108 MW60-1 MW62-1 MW63-1 MW67-2 

OF NYAWQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
METALS 
Aluminum UG/L 42400 87% 0 27 31 19100 36.8 U 348 499 747 1240 
Antimony UG/L 52.7 13% 0 4 31 21 .5 U 2.8 U 1.3 U 1.3 U 1.3 U 1.3 U 
Arsenic UG/L 10 13% 25 0 4 31 10 3.6 U 2 U 2 U 2 U 2 U 
Barium UG/L 337 94% 1000 0 29 31 156 J 23.4 88.7 J 68.1 J 72 .6 J 100 J 
Beryllium UG/L 2.2 13% 0 4 31 0.89 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Cadmium UG/L 0 0% 10 0 0 31 2.1 U 0.4 U 0.2 U 0.2 U 0.2 U 0.2 U 
Calcium UG/L 181000 100% 0 31 31 180000 112000 95100 91700 89400 11 9000 
Chromium UG/L 69.4 48% so 1 15 31 29.8 1.3 U 0.56 J 1.4 J 1.1 J 2 J 
Cobalt UG/L 34.6 45% 0 14 31 18.7 J 1.4 U 0.5 U 2.5 J 6.2 J 1.4 J 
Copper UG/L 32.5 48% 200 0 15 31 32.5 1.5 0.5 U 0.54 J 21 J 1.5 J 
Cyanide UG/L 2.8 3% 100 0 1 31 5 U 5 U 5 UJ 5 U 5 U 
Iron UG/L 69400 100% 300 22 31 31 _ J~ 62.8 r 1190 

. 
.197.J J [ moJ ' 2270 

Lead UG/L 34.8 32% 25 1 10 31 7 2 U 0.9 U 0.89 U 1.1 J 0.9 U 
Magnesium UG/L 58200 100% 0 31 31 39800 24200 31100 58200 16400 24200 
Manganese UG/L 1120 97% 300 8 30 31 ..m 5 J - ~ 271 [ s.lj 153 
Mercury UG/L 0.06 23% 0.7 0 7 31 0.06 J 0.2 U 0.05 J 0.05 J 0.04 U 0.04 U 
Nickel UG/L 99.8 61% 100 0 19 31 41.4 2.2 0.7 U 3.9 J 9.7 J 2.9 J 
Potassium UG/L 10200 94% 0 29 31 9220 2180 8760 7470 J 3870 J 1870 J 
Selenium UG/L 3.6 19% 10 0 6 31 2.5 J 3.1 U 2.7 U 2.7 U 2.7 U 2.7 U 
Silver UG/L 0.98 6% so 0 2 31 4.2 U 0.98 0.5 U 0.5 U 0.5 U 0.5 U 
Sodium UG/L 59400 97% 20000 7 30 31 5950 10600 I 59400 18100 5710 13700 
Thall ium UG/L 4.7 13% 0 4 31 1.2 U 4 U 1.9 U 1.9 U 1.9 U 1.9 U 
Vanadium UG/L 70.8 52% 0 16 31 30.9 J 1.2 U 1 J 1.8 J 1.5 J 2.1 J 
Zinc UG/L 143 84% 300 0 26 31 107 6.8 6.9 J 4.2 J 7.1 J 6.5 J 
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BACKGROUND GROUND WATER DATA 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

STUDY ID: ESI 
LOG ID: MW70-1 
QC CODE: SA 
SAMP. DETH TOP: NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUND 
SAMP ID: FREQUENCY NUMBER NUMBER NUMBER MW70-1 

OF NYAWQS ABOVE OF OF 
PARAMETER UNIT MAXIMUM DETECTION CLASS GA CRITERIA DETECTS ANALYSES VALUE Q 
METALS 
Aluminum UG/L 42400 87% 0 27 31 88.2 J 
Antimony UG/L 52.7 13% 0 4 31 1.3 U 
Arsenic UG/L 10 13% 25 0 4 31 2 U 
Barium UG/L 337 94% 1000 0 29 31 86.5 J 
Beryllium UG/L 2.2 13% 0 4 31 0.1 U 
Cadmium UG/L 0 0% 10 0 0 31 0.2 U 
Calcium UG/L 181000 100% 0 31 31 119000 
Chromium UG/L 69.4 48% 50 1 15 31 0.4 U 
Coball UG/L 34.6 45% 0 14 31 0.5 U 
Copper UG/L 32.5 48% 200 0 15 31 0.5 U 
Cyanide UG/L 2.8 3% 100 0 1 31 SU 
Iron UG/L 69400 100% 300 22 31 31 213 
Lead UG/L 34.8 32% 25 1 10 31 0.9 U 
Magnesium UG/L 58200 100% 0 31 31 28100 
Manganese UG/L 1120 97% 300 8 30 31 107 
Mercury UG/L 0.06 23% 0.7 0 7 31 0.06 J 
Nickel UG/L 99.8 61% 100 0 19 31 1.5 J 
Potassium UG/L 10200 94% 0 29 31 1540 J 
Selenium UG/L 3.6 19% 10 0 6 31 2.7 U 
Silver UG/L 0.98 6% 50 0 2 31 0.5 U 
Sodium UG/L 59400 97% 20000 7 30 31 5220 
Thallium UG/L 4.7 13% 0 4 31 1.9 U 
Vanadium UG/L 70.8 52% 0 16 31 0.5 U 
Zinc UG/L 143 84% 300 0 26 31 3.5 J 
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Statistical Comparison of SEAD-4 Inorganics in Soil and Groundwater 





Compound 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 
Chromium, Hexavalent 

Statistical Comparison ofSEAD-4 lnorganics (mg/kg) in Soils 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Number of Number of Minimum Maximum Average Standard 
Analyses Detects Soils Soils Soils Deviation 

162 162 3510.000 21000.000 12299.608 3119.964 
162 55 0.230 148.000 8.629 20.417 
162 162 2.500 21 .500 5.266 2.333 
162 162 24.400 278.000 74.498 35.824 
162 161 0.010 1.800 0.558 0.206 
162 14 0.015 2.300 0.170 0.337 
162 162 1050.000 196000.000 25604.118 34394.875 
162 147 8.900 18600.000 621.764 2093.578 
162 162 3.400 29.100 11.193 3.525 
162 162 9.800 7330.000 306.106 1026.923 
162 2 0.225 0.870 0.335 0.089 
162 162 9900.000 64600.000 25366.667 6933.929 
162 155 4.700 7360.000 83 .777 610.183 
162 162 1750.000 35300.000 6807.712 4795 .930 
162 145 133.000 2100.000 530.854 272.890 
162 79 0.005 1.200 0.066 0.123 
162 162 11 .600 228.000 31.910 19.010 
162 162 429.000 2490.000 "1359.627 373.266 
162 45 0.045 3.400 0.364 0.325 
162 11 0.070 1.700 0.233 0.239 
162 75 15.900 1270.000 63 .970 105.656 
162 19 0.065 5.400 0.862 1.210 
162 162 9.000 1250.000 29.308 99.472 
162 162 45 .500 2020.000 171.202 273 .006 

15 4 2.900 16.500 7.671 4.166 

95th Upper 
Confidence Limit 

12793.977 
12.480 
5.636 

80.175 
0.590 
0.223 

31054.105 
969.804 

11.752 
468.826 

0.350 
26465.372 

182.753 
7567.644 

576.550 
0.085 

34.922 
1418.773 

0.415 
0.271 

80.712 
1.060 

45.070 
214.461 

9.854 

Notes: For statistical calculations, all detections ( no qual ifier or J qualifier) were taken at full value, and all non-detections 

(U or UJ qualifiers) were taken at half value. · Samples and duplicates were averaged. 
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Median 

12100.000 
1.925 
4.900 

69.800 
0.530 
0.050 

8880.000 
24.400 
10.600 
23 .700 

0.315 
24100.000 

15.850 
5370.000 

455.000 
0.030 

28.500 
1310.000 

0.340 
0.115 

37.600 
0.343 

21.300 
83.400 
6.450 
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Compound 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Statistical Comparison of SEAD-4 lnorganics (ug/1) in Groundwater 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Number of Number of Minimum Maximum Average Standard 

Anaylses Detects Groundwater Groundwater Groundwater Deviation 

30 27 5.200 3820.000 630.967 867.937 

30 7 1.100 39.300 5.448 9.148 
30 5 0.400 6.500 1.933 1.592 

30 30 18.600 121.000 42.890 26.510 
30 3 0.050 6.300 0.351 1.126 

30 2 0.150 5.600 0.575 0.994 

30 30 26400.000 147000.000 92796.667 31139.735 
30 18 0.350 260.000 11.988 47.155 
30 5 0.750 8.200 l.835 l.648 
30 9 0.500 37.600 3.533 6.782 
30 27 7.450 6900.000 859.820 1342.389 

30 4 0.250 2.200 0.547 0.428 
30 30 5420.000 57600.000 21569.667 14193.704 
30 28 0.200 855.000 168.860 189.396 
30 2 0.020 0.050 0.046 0.009 
30 12 0.700 9.900 2.598 2.050 
30 30 260.000 14400.000 3396.333 3227.000 
30 l l 0.350 24.000 3.050 4.864 
30 5 0.450 6.700 1.308 l .182 
30 30 2030.000 82600.000 15625.000 17624.018 
30 3 0.600 4.900 1.400 0.957 

30 9 0.800 11.400 2.208 2.344 
30 26 1.500 95.000 19.507 25.486 

95th Upper 

Confidence 

Limit Median 

941.548 269.000 
8.722 1.850 
2.503 0.900 

52.376 36.55.0 
0.754 0.200 
0.931 0.450 

103939.656 95250.000 
28.862 1.500 

2.425 1.700 
5.960 1.450 

1340.178 308.500 
0.700 0.450 

26648.717 20000.000 
236.633 116.500 

0.050 0.050 
3.332 2.000 

4551.078 2100.000 
4.790 l.450 
l .731 1.250 

21931.549 10065.000 
1.743 1.025 
3.047 1.250 

28.626 9.150 

Notes: For statistical calculations, all detections ( no qualifier or J qualifier) were taken at full value, and all non-detections 

(U or UJ qualifiers) were taken at half value. Samples and duplicates were averaged. 
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Appendix G 

Human Heath Risk Assessment Calculation Tables 
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Appendix G 

Human Heath Risk Assessment Calculation Tables 

Ambient Air Exposure Point Concentrations 
Calculation of Intake and Risk from the Inhalation of Dust in Ambient Air - RME 
Calculation oflntake and Risk from the Inhalation of Dust in Ambient Air - CT 
Indoor Air Exposure Point Concentrations 
Calculation of Intake and Risk from the Inhalation of Dust in Indoor Air - RME 
Calculation of Intake and Risk from the Inhalation of Dust in Indoor Air - CT 
Calculation of Intake and Risk from the Ingestion of Indoor Dust/Dirt - RME 
Calculation of Intake and Risk from the Ingestion of Indoor Dust/Dirt - CT 
Calculation of Absorbed Dose and Risk from Dermal Contact to Indoor Dust/Dirt -
RME 
Calculation of Absorbed Dose and Risk from Dermal Contact to Indoor Dust/Dirt - CT 
Calculation oflntake and Risk from the Ingestion of Soil - RME 
Calculation of Intake and Risk from the Ingestion of Soil - CT 
Calculation of Absorbed Dose and Risk from Dermal Contact to Soil - RME 
Calculation of Absorbed Dose and Risk from Dermal Contact to Soil - CT 
Calculation of Air Concentration in Shower from Volatilization of Groundwater -
RME 
Calculation of Air Concentration in Shower from Volatilization of Groundwater - CT 
Calculation oflntake and Risk from Inhalation of Groundwater (while showering) -
RME 
Calculation of Intake and Risk from Inhalation of Groundwater (while showering) -
CT 
Calculation of Intake and Risk from the Ingestion of Groundwater - RME 
Calculation of Intake and Risk from the Ingestion of Groundwater - CT 
Calculation of Absorbed Dose and Risk from Dermal Contact to Groundwater 
(while showering) - RME 
Calculation of Absorbed Dose and Risk from Dermal Contact to Groundwater 
(while showering) - CT 
Calculation of Absorbed Dose and Risk from Dermal Contact to Surface Water - RME 
Calculation of Absorbed Dose and Risk from Dermal Contact to Surface Water - CT 
Calculation of Intake and Risk from the Ingestion of Sediment - RME 
Calculation of Intake and Risk from the Ingestion of Sediment - CT 
Calculation of Absorbed Dose and Risk from Dermal Contact to Sediment - RME 
Calculation of Absorbed Dose and Risk from Dermal Contact to Sediment - CT 



TABLE G-1 
AM BI ENT AIR EX POSURE POINT CONCENTRATIONS· SEAD-4 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activi ty 

Equation for Air EPC from Surface Soil (mg/ml) -CS,urfX PM 10 x CF 

\larrahl<>.c 
CS,un= Chemical Concentration in Surface Soil , from EPC data (mg/kg) 
PM io = Average Measured PM10 Concentration= 17 ug!mJ 

CF= Conversion Factor= I E-9 kg/ug 

Analyte 

Volatile Organics 
I , 1-Dichloroethane 
1,2-Dichloroethene (total) 
Acetone 
Benzene 
Chloroform 
Ethyl benzene 
Methyl buty l ketone 
Methylene chlo ride 
Toluene 
Total Xylenes 
Trichloroethene 

Se mivo latile Organics 
2-Methylnaph!ha1ene 
Acenaphthene 
Acenaphthylene 

•Anthracene 
Benzo( a)anthracene 

'Benzo(a)pyrene 
· Benzo(b)fluoranthene 
Benzo(gh i )perylene 
Benz.o(k)fluoranthene 
Bis(2-Ethy lhexyl)phthalate 
Butyl ben zy I ph th al ate 
Carbazole 
Chrysene 
Di-n-butylphtha1ate 
Di-n-octylphthalate 
Dibenz( a,h )anth racene 
Dibenz.ofuran 
Diethyl ph1halate 
Fluoranthene 
Fluorene 
Indeno( 1.2,J-cd)pyrene 
N-Nitrosodiphenylamine 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor- 1248 
Aroclor- 1254 
Aroclor- 1260 
Beta-BHC 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehvde 
Endrin keton~ 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 

Herbicides 
Dicamba 

Nitroaromatics 
I ,J,5-Trinitrobenzene 
2,4,6-Trini trotoluene 
2,4-Dinitrotoluene 
2-amino-4,6-Dinitrotoluene 
4-Nitrotoluene 

Metals 
Antimony 

·Ch romium 
Chromium. Hexavalent 
Copper 
Cyanide 
Lead 
Mercury 
Thall ium 
Zinc 

ND = Compound was not detected. 

EPC Data for 
Surface Soil 

2.00E-OJ 
4.00E-OJ 
l.l9E-02 
I.ODE-OJ 

ND 
ND 

S. 19E-OJ 
J .OOE-OJ 
7.00E-OJ 

ND 
J .OOE-OJ 

J .50E-02 
7.49E-02 
5. II E-02 
7.54E-02 
S.40E-02 
S.56E-02 
1.1 5E-Ol 
S.56E-02 
S.2JE-02 
4. 19E-Ol 
9.52E-02 
S. 12E-02 
9.49E-02 
S.74E-02 
5.2SE-02 
7.97E-02 
5. 76E-02 
2.20E-02 
l.09E-Ol 
7.25E-02 
S.6JE-02 
l.90E-02 
7.J7E-02 
9.51 E-02 
1.70E-02 
I.ISE-01 

4.52E-OJ 
5.66E-OJ 
7. 12E-OJ 
l.l2E-OJ 
USE-OJ 
l.41E-OJ 

ND 
J .96E-02 
2.71E-02 
1.60E-OJ 

ND 
2.79E-OJ 
l.l2E-OJ 
2.62E-OJ 
2.57E-OJ 
2.SOE-OJ 
2.9JE-OJ 
2.56E-OJ 
1.61E-OJ 
l.l6E-OJ 
l. 40E-OJ 

ND 

6.SSE-02 
6.SIE-02 
6.95E-02 
6.SJE-02 
7.JOE-02 

9. 1 IE+OO 
l.19E+OJ 
1.02E+oi 
J.87E+02 
4.JOE-01 
6.85E+oi 
I.OOE-01 
1.40E+o0 
2.44E+o2 

Equation for Air EPC rrom Total Soils (mg/ml) = 
I 

Yacialtl...: 

CSw1 X PM10 X CF 

CS101 = Chemical Concentration in Total Soi ls. from EPC data (mg/kg) 
PM10 = PM10 Concentration Calculated for Construction Worker= 167 ug/ml 

,CF= Conversion Factor = I E-9 kg/ug 

EPC Data fo r Calculated Air EPC Calculated Air EPC 
Total Soils Surface Soi l Total Soils 

mg/kg) {mg/m') {m m' 

2.00E-OJ J.40E-l l J.34E- IO 
4.0DE-OJ 6.SOE-11 6.6SE-IO 
9.52E-OJ 2.J6E-IO 1.59E-09 
I.ODE-OJ 1.70E-l l 1.67E-IO 
6.7JE-OJ ND l.12E-09 
I.ODE-OJ ND 1.67E-IO 
6.64E-OJ U9E- 10 l. llE-09 
J .OOE-OJ 5. IOE- 11 5.0IE-10 
6.45E-OJ l.1 9E-IO l.OSE-09 
6.64E-OJ ND I. I IE-09 
J .OOE-OJ 5. IOE-11 5.0 IE-10 

l.lOE-0 1 5.95E-10 l.84E-OS 
8.SOE-02 1.27E-09 1.47E-08 
1.0 IE-0 1 8.69E-10 l.69E-08 
1.02E-OI 1.28E-09 1.70E-OS 
1.27E-O I l.4JE-09 2. 12E-OS 
UOE-0 1 1.46E-09 2.00E-OS 
USE-0 1 l.96E-09 2.09E-08 
I. IOE-0 1 1.46E-09 I.S4E-OS 
l.06E-0 1 1.40E-09 l.77E-08 
2.59E-0 1 7. 12E-09 4.JJE-08 
I. IOE-0 1 l. 62E-09 1.S4E-08 
1.04E-OI I.JSE-09 l.74E-OS 
l.25E-O I l.6 1E-09 2.09E-OS 
8. ISE-02 I 49E-09 l.36E-08 
4.40E-02 S.98E- 10 7.JSE-09 
l.02E-OI I JS E-09 l.70E-08 
5.SOE-02 9.79E- 10 9.69E-09 
2.20E-02 J .74E-10 J .67E-09 
l.28E-Ol l.85E-09 2. 14E-08 
9.94E-02 UJE-09 l.66E-08 
l.12E-Ol 1.47E-09 1.87E-08 
1.90E-02 J .2JE-IO J .17E-09 
l.06E-Ol USE-09 1.77E-OS 
l.JSE-01 l.62E-09 2.JOE-08 
1.70E-02 2.89E-10 2.84E-09 
l.39E-OI l.96E-09 2.l2E-08 

3.0JE-OJ 7.6SE- 1 l 5.06E- 10 
J.56E-OJ 9.62E- l I 5.95E- 10 
3.94E-OJ U IE- 10 6 .SSE- 10 
l.1 2E-OJ 2.24E- l l 1.87E-IO 
I.IJE-OJ 2.JOE- 11 1.S9E- 10 
L ISE-OJ 2.40E-l l l.97E-10 
2. I 5E-02 ND J .59E-09 
J . IOE-02 6.7JE-IO 5. I SE-09 
2 22E-02 4.6 1E- IO J .7 1E-09 
l.25E-OJ 2.72E-l I 2.09E-I 0 
I.I IE-OJ ND I.SSE- 10 
2.26E-OJ 4.74E- l l J .77E-IO 
l.lJE-OJ 2.24E- 1 l I.S9E-10 
2. !SE-OJ 4.45E-l I 3 .64 E-IO 
2.16E-OJ 4.J7E- l l J .6 1E-10 
2.34E-OJ 4.76E- 1 l J .91E-IO 
2.JSE-OJ 4.9SE- I I J .97E- 10 
2.17E-OJ 4.JSE- 11 l .62E- l 0 
1.24E-OJ 2.74E- l l 2.07E-l 0 
l.lJE-03 2.J IE- 11 I.S9E-IO 
LI SE-OJ 2.JSE-11 l.92E- IO 

J .J6E-OJ ND 5.61E-I O 

6.28E-02 l.17E-09 I.OSE-08 
6.26E-02 1.16E-09 1.0SE-08 
6.47E-02 1. ISE-09 1.0SE-08 
6.27E-02 1.1 6E-09 I.OSE-08 
6.39E-02 1.24E-09 l.07E-08 

5.95E+-OO USE-07 9.94E-07 
J .7SE+-02 2.02E-05 6.JIE-05 
l.02E+-Ol 1.7JE-07 l.70E-06 
1.67E+-02 6.SSE-06 2.79E-05 
J.40E-O l 7.JIE-09 5.6SE-08 
J.7JE+Ol 1. 16E-06 6.lJE-06 
6.00E-02 l.70E-09 l.OOE-08 
1.27E+-00 2.JSE-OS 2.12£-07 
1.66E+-02 4. I 5E-06 2.77E-05 

I 

I 
i 
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TA BLE G-2 
CALCULATION QF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 

Equation fo r ln1akc (mg/kg-day)= CA ;s IR :s EE x ED 
BWxAT 

'.imiablruAsSJllil~lions..fol..Ea<~JlaLilt<:J!OIIJlm}; 
CA= Chemical Concentration in Air. Calculated from Air EPC Data 
JR = Inhalation Rate 
EF - Ex sure Frc ucncv 

SEAD-4 .Risk Assessment 
Seneca Army Depot Activity 

ED = E:\l)OsutC Duralion 
BW"" Bodyweight 
AT =-Avcra in Time 

Equation for H:17..ard Quotient = Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

Equation fo r C:1nccr Risk = Chronic D:iily Intake (Car) x Slope Fac1or 

Inhala tion Care. Slop" j Ai r [PC• from Air EPC• from Curren t Si te Worke r Future O utdoor Park Worker 
An ;alytc RfD Inhalation 1 Surface So il Total So ils 

Volatile Oq:;a nic1 
1. 1-Dichlorocthanc 

' 1.2-Dichlorocthcnc (tota l) 
Acc1onc 
Benzene 
Chlorofonn 

1Ethyl benzene 
Methyl butyl ketone 
Methylene chloride 
Toluene 
To1a l Xylcncs 
Trichlorocthcnc 

Sc mirn lat ile O rganics 
2•Mcthy lnaphthalcnc 

IAccnaphthcnc 
Accnaphthylcnc 
Anthraccnc 
Bcnzo{a)anthraccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)nuoranthcne 
Bcnzo(ghi)perylcne 
Benzo(k)nuornnthene 
Bis(2·Elhy lhexyl)phlhala1c 
8 utylbenz y lphtha late 
Carbazolc 
Chrysenc 
Di•n•butylphthalatc 
Di-n-octy lphlhalatc 
Dibcnz(a.h)anlhraccne 
Dibcnzofuran 
Diethyl phthalatc 
Fluoranlhcnc 
Fluorcne 
lndcno( 1.2.J-cd)pyrcne 

1
N-NiLrosodiphenylaminc 
Naphthalene 
Phenanthrene 
Pheno l 
Pyrcnc 

Pcsti cidcYPCBs 
.1..1'-DDD 
➔ ..l'-DDE 

-U'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor-12,18 
Aroclor-1254 
Aroclor•1260 
Beta-BHC 
Delta-BHC 
Dicldrin 
Endosulfan I 
Endosulfon II 
Endosulfan su lfate 
Endrin 
Endrin aldehyde 
Encirin ketone 
Gamma-Chlordane 
Hcp1ach\or 
Hcp1achlor cpoxide 

Herbicide, 
Dicamba 

Ni l rouom at ics 
l.3 .5-Trini1robcnzcne 
2..1.6-Tri nit.rololuene 
2.4-Dinitrotolucne 
2•a mino--' .6 -Dinitrotoluenc 
4-Nitrotolucne 

Metab 
Antimony 
Chromium 
Chromium. Hexa\·alcnt 

:copper 
Cyanide 
Lead 
Mercul")· 
Thallium 
Zinc 

(111 

1 4.()()E-02 

NA 
NA 

l.7 1E-OJ 
NA 

2.86E-0 1 
NA 

8.57E-OI 
1.1.IE-01 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.60E-O.J 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

2.00E-0.J 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.00E-0.J 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

2.S0E-05 
NA 
NA 
NA 

8 57E-05 
NA 
NA 

NA 
NA 
NA 

2.7JE-02 
8 .05E-02 

NA 
NA 

l .65E-OJ 
NA 
NA 

6 .00E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

JA0E-0 1 
l.72E+-O I 
(d0E+oo 

t J .S0E-0 1 
NA 

I 

4.00E-0 1 I 
4.00E-0 1 
1.86E+-OO 

NA 
l.6lE+OI 

NA 
NA 
NA 
NA 
NA 
NA 

3.50E-O l 
4.55E+-OO 
9. IOE+-00 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

4.20E+o l 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard uo tien t and Ca ncer Ri!k: 

J A0E• I I 
6.80E· I I 
2.J6E· I0 
1.70E- 1 I 

ND 
ND 

\.J9E- 10 
5. IOE- 11 
1.19E- 10 

ND 
5. I0E-1 1 

5.95E- 10 
1.27E-09 
8.69E·IO 
l .28E-09 
IAJE-09 
IA6E-09 
l .96E-09 
IA6E--09 
U0E-09 
7. 12E--09 
l .62E--09 
USE-09 
l .6 1E-09 
IAYE--09 
8.98E-IO 
I.J5E-09 
9.79E-10 
J .7.JE-10 
l .85E-09 
l .2JE-09 
U JE-09 
3.23E·l0 
l.25E-09 
1.62E-09 
2.89E- I0 
l.96E-09 

7.68E- 1 I 
1J.62E- 1 I 
l.2 IE-10 
2.HE-11 
2.J0E-11 
2A0E-1 I 

ND 
6 .7J E-IO 
4.6 1E-I0 
2.72E- 1 I 

ND 
4.7.JE-11 
2.HE-1 1 
4..1 5E-l l 
.J.J7E•ll 
.J .76E -l I 
4 .98E-l 1 
4.J5E- 11 
2.7.JE -l I 
2.J IE-ll 
2.JSE -11 

ND 

l . 17E--09 
l.1 6E-09 
I. ISE-09 
l.16E-09 
I.HE-09 

l.55E-07 
2.02E-05 
1. 7JE-07 
6.58E-06 
7.J IE-09 
l . 16E-06 
l. 70E-09 
2.JSE-08 
.J . ISE -06 

Note: Ce lls in this 1ablc \\ ere intentionally 1cn blank due to a lack of toxicily data. 
• Sec Table G-1 fo r cn\culation o f Ai r EPC. 
NA= lnfomm1ion not a\·a ilablc. 
ND :ic Compound 1101 detected. 

h:\eng\seneca\4n"\riskV\MBAIR.WK• 

J .HE• I0 
6 .68E-IO 
1.59E-09 
1.67E-1 0 
l.l 2E-09 
1.67E- 10 
J.I IE-09 
5.0 IE- 10 
l.08E-09 
I.I IE-09 
5.0 IE·IO 

l.8.JE-08 
IA7E-08 
l .69E-08 
1.70E-08 
2. 12E--08 
2.00E-08 
2.09E-08 
l .8.JE--08 
1. 77E-08 
4.JJE--08 
l .8.JE-08 
I.HE-08 
2.09E-08 
I.J6E-08 
7.JSE-09 
l .70E-08 
9.69E-09 
J .67E-09 
2. 1.IE-08 
l .66E-08 
1.87E-08 
J . 17E-09 
1.77E-08 
2.J0E-08 
2.8.IE-09 
2.J2E.08 

5.06E -10 
5.95E·IO 
6 .58E-10 
1.87E• IO 
l.89E·IO 
1.97E-10 
J .59E-09 
5. ISE-09 
J .7 1E-09 
2.09E·IO 
l.85E• I0 
J .77E- 10 
l.89E-IO 
J .6.JE-IO 
3.6lE-l0 
J .91E· I0 
3.97E• I0 
3.62E·l0 
2.07E•I 0 
l.89E•I 0 
1.92E- 10 

5.6 1E- I0 

l.05E-08 
I.0SE-08 
I.0SE-08 
l.05E-08 
l.07E-08 

9.9.IE-07 
6 .J IE-05 
l .70E-06 
2.79E-05 
5.68E-08 
6.2JE-06 
I.OOE-08 
2. l2E-07 
2.77E-O~ 

Intake Hazar d Cance r Intake 
(mW:kg•dn) 

Haza rd 
Quotien t (mg/kg•dn) Quotie nt Rbk 

Ne) (Car) i 

l.28E·IJ 4.56E·l .l 

J .83E·IJ l.37E•l3 
8.9.JE-13 

I 9AlE- l l 

I.J7E- IJ 

J .25E· IJ 
6 .02E -14 
6 . 16E -14 

1.S0E-13 
1 

6 ..I JE•I.I 

l.81E·l2 
I.HE·12 
7.J0E- U 

1.27E•IJ 

2.06E·IJ 7.J5E•l.J 

I.J0E-09 

l.28E-1 l 

6 .20E•I.I 
6 J9E· 14 

I 4.65E-IO 

I 
I 
' 

7E-11 

.IE-13 
SE-12 

IE-08 

9E• I0 

IE-09 

5E-05 

IE-07 

(Ne) Car) 

J.86E-12 5E• l I 

IE- 15 9.32E- JJ 
I 

J .JJE-IJ 5E-IO 

2E•l6 2.79E- 12 I <J .98E·IJ JE- 12 
6 52E-12 6E- 11 

SE- 16 1 i 9 .98E·l3 I 

IE-1 3 
IE-12 
.IE-13 
2E-J.i 

7E-JJ 
5E-JJ 
IE-13 

2E-12 

JE - 1 ➔ 

JE-l3 
6E· IJ 

2E-08 

6 87E-1 I 

I.JIE-12 

l.50E•l2 

I 

I 

SE-08 

2.37E- 12 
.J.J9E·IJ 
.JA9E•IJ 1 

.J .69E•IJ I 7E-09 

I.J2E-1 1 
902E·12 
5.J2E·IJ 

9 .28E•IJ 

5 J6E·IJ 7E-09 
.J .52E·IJ 
4 .66E• IJ 

1 9.50E-09 I J .J9E-09 JE-04 

I 

9.J2f.\l l E-06 

Cancer 
Risk 

9E-15 

2E-15 

6E-15 

RE·l3 
SE-12 
JE-12 
2E· l3 

5E- l2 
4E• 12 
IE·\2 

IE•ll 

lE-lJ 
2E•l1 
4E•l2 

IE-07 

5E-05 I 2E-08 JE-04 l I E-07 

A"u m lions for Curre nt Si le Worke r 
CA s EPC Surface Onlv 
BW = 70 kg . 
11R = 1J 6 mJ/daY 
1EF • 20 d.wst,:ear 

I
ED"' 25 y~-
AT(Nc) = IJ . 125 davs 
AT (Car)= 25.550 da~·s 

Auum tion.1 fo r Future Outdoor Park Worker 
CA =- EPC Surface Onh· 
8\V = 70 kg . 

IR = 8 mJ/day 
EF "' 175 daysfycar 
ED • 
AT (Ne) • 
AT (Car)= 

25 yc.1rs 
9. 125 days 

25 .550 dan 
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Equa1ion for lnrnkc (mg/kg-day) = 

TABLE G-2 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RMl:) - SEAD-4 
SEAD•4 Risk Assessment 

Seneca Army Depot Activity 

CA..tl&.LEu.Ell 
BWxAT 

'lari.tbl<s.l s;urul>lirulW>t.Ea<h.llli.'1210urtl.isJ<claLlh~ 
CA= Chemica l Concentration in Ai r. Calcul;ucd from _Air EPC Data 
JR = Inhalation R:itc 

ED .. fa-posu rc Dur.ilion 
BW = Bodyweight 

Equation for Ha7.ard Quotient = Chronic Daily lniakc (Nc)/Rcfcrcncc Dose 

Equation for Cancer Risk= Chronic Daily !make (Car) x Slope Factor 

EF = Exposure Frcqucnc,· 

Volatile0rl,!anics 
1. 1-Dichloroethanc 
1.2-Di chlorocthene (tota l) 

;Acetone 
Benzene 
Chlorofomt 
Elhyl benzene 
Methyl butyl ketone 
Methylene chloride 
Toluene 
Total Xvlcncs 
Tri chlo~ethenc 

Scmirnl:tlilc Orjlaniu 
2-t\·fcth~·lnaphthalcnc 
Accnaphthenc 
Accnaphth~·lcnc 
Amhmcene 
Bcnzo(a)anthrn.cenc 
Bcnzo(a)pyrcnc 

' Bcn;,.o(b)Ouor:mthenc 
Bcn1.o(ghi}pcrylcnc 

,Bcnzo(k)Ouoranthcnc 
Bis(2-Ethylhexyl)phthalatc 
Butylbenzylphthalatc 
Ca rbazole 
Chryscnc 
Di-n-butylphthalatc 
Di-n~ctylphthalatc 
Dibcnz(a. h )amhracenc 
Dibcnzoruran 
Diethyl phthalatc 
Fluomnthenc 
Fluorcnc 

' lndcno( 1.2.)-cd)pYrcne 
0

N-Ni trosodiphen~·iamine 
Naphthalene 
Phenanthrenc 
Phenol 
Pyrenc 

Pesticide!ll'PCB.11 
➔A'-DDD 

4.4'-DDE 
4.4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Ch lordane 
Aroclor- 12-18 
Aroclor-12S➔ 

.Aroclor-1260 
Bcta-BHC 
Dclla-BHC 

1

Dicldrin 
Endosulfan I 
Endosulfan II 
Endosulfan su lfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Hcp1achlor 
Hcptachlor cpoxidc 

Herbicide11 
1Dicamba 

Nitrouomatic, 
1 1.3.S-Trinilrobenzenc 
2.4 .6-T rin itrotoluenc 
2.4-Dinitro10luene 
2-amino-'.6-Oinitrotolucne 

14-Nitrotoluene 

!~ct~~:ny 

Chromium 
Chromium. Hc.xa, ·alcnt 

:copp~r 
1Cyan1dc 
:Lead 
1Mcrcury 
Th111ium 

!Zinc 

Inhalation 
RID 

(m 

-HlOE-02 
NA 
NA 

1.7\E-03 
NA 

2.86E-01 
NA 

M.57E-01 
l.l4E-Ol 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

M6(1E-0-I 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

2.0UE-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.lMIE-04 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

2.80E-OS 
NA 
NA 
NA 

8.57E-05 
NA 
NA 

Total Hazard uotient and Cancer Risk: 

AT ... A,·cmging Time 

C.trc. Slope l Air EPC* from I Air EPC• from 1-~F=u-":tu;-or~ei-R~•=•'~•~•tt~· •=n~al~Vi~11~it'i'o~r ,._C~h'iii"'ld~-1--~F"u=-:t:=•ccre,_C=one,s"'tr,_,u'cc;::U"-on"-..'W'-'o=-:r..ekecer;,...._---1 
Inhalation I Surface Soil Total Soils Intake Hazard j C;,inccr (m~:~;n) ~~1~;~1 j C~

5
~r 

· -da,·)- 1 j (m mJ) (m ml) r-~ N~~~"'g/k9 1'"'-d"'"'½~~.~,)- Quotient l R.iJk Ne) -;- (Car) 

NA 
NA 
NA 

2.73E-02 
8.05E-02 

NA 
NA 

l .65E-03 
NA 
NA 

6 .00E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

3A0E~I 
1.72E+Ol 
6 .30E+OO 
3.S0E-0 1 

NA 
4.00E-0 1 
.. l.()OE-0 1 
1.K6E+OO 

NA 
1.6 \E+Ol 

NA 
NA 
NA 
NA 
NA 
NA 

J .S0E-01 
➔ SSE+oo 
9. IOE+OO 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

4.20E+-01 
NA 
NA 
NA 
NA 
NA 
NA 

·, 
3.40E- 11 I 
6.S0E-11 
2.36E-10 
1.70E-1 I 

ND 
ND 

I.JIJE-IO 
S. I0E-1 I 
1.19E-10 

ND 
5. I0E-1 I 

5.95E-IO 
1.27E-09 
8.69E-I0 
l.28E-09 
IAJE-09 
l.46E-09 
l .96E-09 
U6E-09 
IA0E-09 
7. 12E-09 
l .62E-09 
I.JSE-09 
l .61E-09 
U 9E-09 
K.98E-10 
USE-09 
9 .79E-IO 
J .74E-IO 
I .HSE-09 
1.23E-09 
UJE-09 
3.23E-10 
I .HE-09 
1.62E-09 
2.SIJE-10 
l. 9GE-09 

7.68E-11 
9.62E- 11 
1.21E-I0 
2.HE- 11 
2.J0E- 11 
2 .➔0E-11 

ND 
6 .7JE- 10 
4 .61E-IO 
2.72E-11 

ND 
➔ . 74E- 1 I 
2.HE-1 1 
4 .HE-11 
➔ . 37E-1 1 

4.76E-l 1 
-I .IJKE-1 1 
-l .35E- ll 
2.7-IE-ll 
2.J IE-1 1 
2.JKE- 11 

ND 

1. 17E-09 
1 1.16E-09 

I.ISE-09 
l . 16E-09 
l.24E-09 

l.55E-07 
2.02E-OS 
1.73E~7 
6 .SSE-06 
7.JIE-09 
1.16E-06 
l .70E-09 
2.JSE-08 
4. ISE-06 

3.3-IE-10 
6 .68E- I0 
l.59E-09 
1.67E-10 
I. 12E-09 
l .67E-IO 
I.I IE-09 
5.0 IE-10 
1.0SE-09 
1.1 IE--09 
5.0 IE-10 

l .8-IE-08 
1. ➔7E-08 

l .61JE-08 
1.70E-08 
2. 12E-08 
2.00E-08 
2.0IJE-08 
l.8-IE-08 
I. 77E-08 
-I.JJE-08 
l.8-IE-08 
1.74E-08 
2.09E-08 
U6E-08 
7.JSE-09 
1.70~-08 
9.61JE-09 
3.67E-09 
2. 1..IE-08 
l.66E-OK 
1.87E-08 
3. 17E-09 
l. 77!::-08 
2.J0E-08 
2.K..JE-09 
2.J2E-08 

5.06E- IO 
5.95E-IO 
6.58E- IO 
1.87E-I0 
1.89E-10 
1.97E-10 
J .59E-09 
S. I SE-09 
J .7 1E-09 
2.0IJE-IO 
l.85E-IO 
3.77E-I0 
1.MIJE-10 
3.6..JE-10 
3.61E-I0 
3.9 1E- IO 
3.97E-IO 
J .62E-IO 
2.07E-IO 
l .89E-10 
l.92E- IO 

5.6 1E-IO 

1.0SE--08 
l .05E-08 
1.08£--08 
l .05E--08 
l .07E--08 

9.9..JE-07 
6.JIE--05 
1.70E-06 
2.79E-OS 
5.68E-08 
6.2JE-06 
I.OOE-08 
2. l2E-07 
2.77E-05 

7.56E-\J 

3.78E-13 

1.IJE-1! 
2.65E- 12 

2.79E-11 

8. IOE-14 

l.92E-IJ 
3.57E- 1-I 
3.65E- 14 

S.DE-13 J .S IE- 14 

1.07E-12 
7.32E-13 
-l .32 E-I..I 

6.09E-13 ..I .J5E- 1..I 
3.67E-14 
J.78E-1 ➔ 

3.86E-09 2.76E-I0 

2E-10 

IE-12 
2E- 11 

J E-08 

3E-09 

JE-09 

IE-0-I 

➔E-07 

IE-04 

7E -1 6 

IE-16 

lE- 16 

7E -1-I 
6E-13 
2E-1 3 
IE-1"' 

2E-1"' 
2E-13 
JE-13 

IE-08 

IE-08 

3A0E-1 I 

1.70E-11 I UJE-13 

l.70E- 11 

5. IOE-11 7.28E-IJ 
I.I0E-10 

l .M0E-09 

7.28E-13 

9.57E- IJ 
2.72E-13 

• 2.74E-13 
2.0IE-11 2.86E-13 

7.53E- 12 
5.39E-12 
3.fl]E- 13 

2.1 IE-11 3.0IE- 13 
2.74E-IJ 
2.79E-13 

1.7JE-07 2.48E-09 

l.02E-09 

KE-JO 

IE-08 

6E-1 1 

2E-06 

IE-07 

IE-07 

6E--03 

IE-05 

I 6E-03 

7E- ll 
IE-13 

IE-15 

<E-15 

JE-13 
SE-12 
2E-12 
IE-13 

JE- 12 
2E-12 
6E-1 3 

9E-12 

IE-13 
IE-12 
J E-12 

IE-07 

IE-07 

Auumptions for Future Recreational Vhitor (Child)! Anum tion! for Future Conilruction Worker 
CA ,. EPC Surface Onl\• ICA = EPC Surface and Sub-Surface 
BW = IS kg - !aw= 70 kg 

k~: 8il :,~~~-:V !~~: 1
2°5~ :~~~;.~ 

1
ED= S rears 1ED = I years 

1

1AT (Ne),.. 1.1125 da,·s ;AT (Ne)"' 365 days 
AT (Car)= 2S.SSD da~·s lAT (Car),,. 25.5S0 d.1,·s 

Note: Cells in this t;1blc were intentionally 1cr1 blank due to a lack of toxici ty data. 
• Sec Table G-1 for calculation of Air EPC. 
NA: Information not a\'ailable. 
ND = Compound not detected. 
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T A BLE G-2 

CALC U LATION OF I NTA KE A ND RISK FROM I NHALATION OF D UST I N AMBI ENT AIR 
REASO NABLE M A XIM UM EXPOSU RE (RM E) - SEA D-4 

SEAD-4 Risk Assessment 
Seneca Army Depot Aclivily 

Equation fo r In take Cmg/kg-da~) ::::; CA.x.ll!..x.Jaf .. x.E_ll 
BW xAT Equation fo r Ha1.:mt Quotient "' Chronic Dai lr ln1akc (Nc)/Rc(crcncc Dose 

Vari.ablt.Llos.mmRU-onliO.LE.~qu~a.t.IDU1.o..Ll. 
CA = Chemica l Conccntr.u ion in Ai r. CalCtJ latcd rrom Air EPC Data ED • Exposure Duration , Equation for Contribution to Li fetime Cancer Risk .. Chronic Dai ly Intake (Car) x Slope Factor 
IR .. Inhalation Rate 
EF • Ex sure f rc ucnc, 

Inh ala tion Care. Slope ' Ai r EPC• from 1 

An al~tc RfD Inh ala tion Surface Soil 

(m~g-Oa,·) (mft!B-d.w )-1 , (m mJ) 

Vol~1i lc OrJ!: ~niu 
1. 1-Di chlo roclhanc ,_ OOE-02 NA J ..&OE- 11 
l.2- Di chlo roc1hcne (101al) NA NA 6.SOE -11 
Acetone NA NA 2.36E- IO 
Benzene l.7 1E-03 2.7J E-02 I 70E- 1 I 
Chloro fonn NA l".05E-02 ND 
Eth\ I benzene 2 86E-O l NA ND 
Meihyl bu!) I ke1one NA NA I.J9E- IO 
Methylen e chloride X 57E-0 1 l.65E-03 5 IOE-11 
Toluene I.I -I E-0 1 NA I 19E-I O 
ToL, I Xylcnes NA NA ND 
Trich lorocthcnc NA fi OOE-03 5. IOE- 11 

Scmirnlalile O rJ!;anic, 
2-~ fethylnaphl.ha lene NA NA 5.95 E-10 
Acenaphthene NA NA l.27E-09 
Acen;iphthylcne NA NA 8 69E- IO 
Anthracene NA NA l.28E-09 
Benzo(.l);1111hracene N:\ NA I -H E-09 
Benzo(a )pyrcne NA NA 1.-16E-OtJ 
Benzo{b)n uomn1henc NA NA I % E-OIJ 
Benzo(ghi)pe~ ·lcne NA NA I ◄6E-09 

Benzo(k)fluoranthene NA NA IAOE-09 
Bis(2 -Elhylhexyl)pluh;i late NA NA 7 12E.fl9 
Butylbenzylphl.halate NA NA 1.62E-09 
Carba✓.o l c NA NA I JS E-4.llJ 
Chn sene NA NA l .6 1E-09 
Di-~•bu1ylphthnl,11c NA NA IAIJE-09 
Di-n-octylphl.hnlate NA NA 8 98 E- 10 
Oibenz(a.h)anihracene NA NA l .35E-OIJ 
Oibenzofo ran NA NA 9 79 E-IO 
Diethyl phlha late NA NA 3 7◄ E- IO 
Fluor.mthene NA NA l .85E-OlJ 
Fluore ne NA NA I 23 E-09 
lndeno( 1.2.J-cd)pyrcne NA NA IHE-OIJ 
N-Ni trosodiphen~ la mine NA NA 1 2J E-I O 
N;iphtha lene X 60E-0-1 NA 1.25E-OIJ 
Phenanthrene NA NA I 62 E-09 
Phenol NA NA 2 8<JE- IO 
P~rene NA NA I %E-09 

Peslie itJc~CB, 
◄ ..t '-000 NA NA 7 68E- 11 
➔ . -f•DDE NA NA <J.62E· l l 
-U '-OOT NA J -IOE-0 1 U IE- IO 
Aldrin NA 1.72E+O l 22-lE-1 1 
Alpha-BHC NA 6.JOE+oo 2.JOE- 11 
Alpha-Chlordane 2<>0E-M 3.50E-O l 2 ➔OE-I I 
Aroclor-lH!I NA NA ND 
Aroclor· \25 .t NA 4 OOE-0 1 6 7J E-I O 
Aroclor- 1260 NA .t OOE-0 1 ➔ .6 1 E - IO 

Beta-BHC NA 1.86E+oo 2.72 E- 1 I 
Oclta-BH C NA NA ND 
Oieldrin NA I 6 1E+-O l -1 7-I E-ll 
Endosulfa n I NA NA 2.2-I E• l l 
Endosulfan II NA NA -IA 5E- 11 
Endosulfon sulfa te NA NA ➔ 37E- 11 
Endrin NA NA ➔ 76E-11 
Endrin a ldehyde NA NA ◄ tJ!IE-11 
Endrin ketone NA NA -1 .35E-1 1 
Gamma•Chlorda ne 2J)OE-0◄ J 50E-O I 2.7-IE- 11 
Hcptachlor NA 4.55E+-OO 2.J IE-1 1 
Hcp1achlo r cpoxide NA 9 IOE+OO 2.JK E- 11 

ll c rhicitJ r.., 
Dicamba NA NA ND 

Ni1roa roma1ic, 
I .3.5-T ri nitrobcnzene NA NA I 17E.fl9 
2 .➔ .6 -Trinilrotoluene NA NA 1.1 6E-OIJ 
2 .➔ -Dinitroto luene NA NA l.l 8E-09 
2-a mino-1 .6-Di nitroto lucnc NA NA l.l 6E-09 
-1-Nitro!o luenc NA NA I.HE-09 

M cl:& b 
Ant imony NA NA l.55 E-07 
Chromium NA NA 2.02E-05 
Chromium. He:-::wa lent 2.80E-05 ➔ . 20E+O l 1.7J E-07 

Copper NA NA 6.58E-<l6 
C~ anide NA NA 7.J IE-09 

Lead NA NA l.l 6E-06 
Mcrcu~· 8.57E-05 NA l. 70E-09 
11,allium NA NA 2.JS E-08 
Zinc NA NA ◄ . 1 5E-06 

To1al Hazard uotient and Ca ncer Risk: 

Note. Cell s in this table ,,ere intentiona lly lefl blank due to a lack of lo'l:icity d..'lta. 
• Sec T:1blc G· I for c:i tculation o r Air EPC. 
NA• lnfo mtat ion no t a,·ailablc 

h·\eng\seneca\41i\risk\AMBAIR.WK4 

BW '"' Bodyweight Equation fo r Tota l Lifet ime Cancer Risk .. Adull Conlribution + Child Conlribution 
AT "' Avera in Time 

Future Resident {Adult) 
Intake Hazard Co ntribution 

(m~g-dn ) Quolicnt 10 Lirctime 
(Ne) (Car) Cancer Risk 

9 J2 E- 12 2E-JO 

.t.66E-1 2 l .60E- 12 J E-09 .- E- 1.-

U OE- 11 1 -U9E- 12 2E- 1I SE -15 
3.26E-1 I I JE-1 0 

-1.79E- 12 JE- 1-1 

J-HE- 10 .t E-07 

l.1 .t E- 11 ◄E-1 2 
2. I IE- 12 -IE-I I 
2.16E-12 IE-J I 

6 57 E-12 2.25 E- 12 JE-08 8E-IJ 

6.J2E- 11 IE-I I 
➔ . JJE- 11 2E- 11 
2.55E- 12 5E -1 2 

◄ ◄6E - 1 2 7E-l l 

7 SOE-12 2.57E-1 2 ◄ E-08 IJE- IJ 
• 2. 17E- 12 IE- 11 

2 2➔ E- 1 2 2E-11 

.t.7SE-08 1.63E-08 2E-03 7E-07 

-1 .66E- IO 5E-<l6 

2[-03 

Affl.l mplions for Future Residcnl (Adult ) 
CA • EPC Surface Only 
aw.. 10 kg 
IR • 20 ml/day 
EF • 350 days/year 
ED • 
AT (Ne)• 
AT (Car) • 

H years 
8.760 days 

25.550 dn\ S 

Future Re,ident {Child) 
Int ake Hazard Contribution 

(m• -dn) Quolicnt 10 ure1im e 
Ne (Car) Cance r Risk 

IJWE-1 1 5E- 10 

1JA5E- 12 K. lflE-13 6E-09 2E•I" 

2.8.- E- t I 2 .- JE -12 I E-I I -I E- 15 
6.62E- 1 I <iE -10 

2AJE-1 2 I E- 1-1 

<,97E-10 XE-07 

5.77E- 12 2E-12 
I 07E- 12 2E- 1I 
\ .09E- 12 7E- 12 

I JJE· l l I 14E- 12 7E.fl8 .tE- IJ 

J 2 \ E- 11 IE-I I 
2.20E- 11 IJE - 12 
I JOE -12 2E- 12 

2 2CiE-1 2 -lE- 11 

l .52 E- tl I JOE- 12 SE-08 5E- IJ 
I.I OE-1 2 5E- 12 
I IJE -1 2 IE-I I 

9 6.t E-08 M 27E-09 JE-03 JE-07 

9A 5E- 10 IE-OS 

JE-03 

Au umplion, fo r Futu re Resident (Child) 
CA• 
ew
IR = 
EF • 
'ED• 
AT(Ne) • 
AT(Car) • 

EPC Surface Only 
15 kg 

X 7 m)/d..'ly 
150 da~s/)car 

6 ~cars 
2. IIJO d.'lys 

25.550 d.ws 

Resident 
Tolal 

uretim e 
Cancer Ri1k 

7E- 1,_ 

IE- I,_ 

-IE-1 -1 

6E- 12 
5E- 11 
2E· ll 
JE-12 

.- E- 11 
JE- 11 
7E-1 2 

IE- 10 

IE- 12 
I E- II 
JE- 11 

IE-<l6 

I E-06 
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TABLE G-3 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

CENTRAL TENDENCY(CT) - SEAD-4 
SEAD-4 Risk Assessment 

Seneca Army Depot Activity 

E quation for lniakc (mg/kg4.1y) = CA;dR~ EE :-. EO 
BWxAT Equa1ion for Hazard Quoticnl = Chronic Dai ly Intake (Nc)/Rcfcrcncc Dose 

Y.1riabktiaS>lUDOlio11s..Couo~llhcJlollwnl: 
CA s: Chemica l Conccntr.llion in Air. Calculated from Air EPC Data ED = Ex-posurc Duration Equalion for Cancer Risk .: Chronic Daily Intake (Car) x Slope Factor 
IR = Inhalation Rate B\V "' Bodyweight 
EF::: Ex sure fr ucnc,· AT"'A\'cra in Time 

Inhalation Care. Slope I Ai r EPC• from j Ai r EPC• from i Current Site Work.er Future Outdoor Park Worker 
Analy1c RID Inhalation Surface Soil I Tota l Soils j Intake I Hazard I Cancer Intake I Hazard I Cancer 

(m~g-davl Quot ient 
I 

Rhk (m~g-da~·) Quotient Risk 
(m 1cm ~,· -1 (m mJ) (m ml) (Ne) Car) (Ne) Car) 

' ! I Volali lc Organic, 
'1. 1-Dichloroelhanc -U>OE-02 NA J .-I0E-1 I J .HE-10 l.28E-IJ JE- 12 1.6JE-12 4E-11 
11.2-Dichloroclhenc (tornl) I NA NA 6.80E-11 6.68E- I0 
1Acctonc NA NA 2.36E-IO l.59E-09 

1
Bcnzenc l.7 1E-OJ 2.7JE-02 1.70E-11 1.67E-I0 6 .39E-14 6.l9E-15 4E-ll 2E-16 8. UE- 13 i 8.14E-14 SE-IO 2E-15 
Chlorofonn NA 8.05E-02 ND I .12E-09 

1
Elh\'I benzene 2.86E-OI NA ND l.67E-10 

•Melhyl butyl kclonc NA NA I.J9E-IO I.IIE-09 ' 
Methylene c hloride 8.57E-0 1 1.65E-Ol 5. I0E-11 5.0IE-10 l.92E•ll l.92E- 14 2E-13 JE-17 2.-14E-12 i 2.44E- 13 JE- 12 4E-16 
Toluene 1.14E-01 NA l.l 9E-IO I.0SE-09 4.-17E- IJ 4E-12 I 5.70E-12 SE-II 

JT01al Xylcncs NA NA ND I.IIE-09 ' ? richloroelhcnc NA 6.00E-03 5. I0E-1 1 5.0 IE-10 l.92E-14 IE-16 1 2A4E-13 IE-15 
I 
Semh·olatilc Orianics 

12-Methylnaphlhalcnc NA NA 5.95 E- IO 1.UE-08 

1
Accnaphthenc NA NA 1.27E-09 U 7E-08 
Acenaphthylcne NA NA 8.69E-IO l.69 E-08 
Anthrncene NA NA USE-09 l .70E-08 

,Bcnzo(a)anthraccne NA NA IAJE-09 2.12E-08 
Bcnzo(a)pyrcne NA NA l.-16E-09 2.00E-08 
Bcnzo(b)fluoranthcnc NA NA l.96E-09 I 2.09E-08 
Benzo(ghi)pcrylcne NA NA IA6E-09 1.84E-08 
Benzo(k)fluor.mthcnc NA NA IA0E-09 l.77E-08 
B i s(2-Ethyl hcx~·l)phlhalate NA NA 7. llE-09 -1 .JJE-08 
But y lbcnzy lphtlt.1late NA NA l .62E-09 1.UE-08 
Carbazole NA NA 1.JSE-09 1.74E-08 
Chry scne NA NA l .6 1E-09 2.09E4'18 
Di-n-but~·lphlhalatc NA NA l .-19E419 l.l6E-08 
Di-n-octylphthalntc NA NA S.98E-IO 7.35E-09 
Diben1.(a.h)anlhr.tccnc NA NA I.JSE-09 l .70E-08 
Dibcnzofuran NA NA 9.79E·IO 9.69E-09 
Dicth~·J phlhalatc NA NA J .74E-IO J .67E4'!9 
Fluoranthcnc NA NA l .85E-09 2.14E-08 
Fluorene NA NA UJE-09 l .66E-08 
lndcno( 1.2.J-cd)pyrenc NA NA IA7E-09 1.87E-08 
N-N itrnsodipheny la mine NA NA I J .2JE-IO J . 17E-09 
Naphthalene H.60E-04 ' NA l.25E-09 l. 77E-08 -1 .71E-12 SE-09 6 .00E -1 I I 7E-08 
Phcnanthrcne NA NA l .62E-09 2.J0E-08 
Phenol NA NA 2.89E·IO 2.84E419 

,Pyrene NA NA 1.96E-09 2.32E-08 

PeJt icideYPCB.'I 
4.4'-DDD NA NA 7.68E· l 1 5.06E-I 0 
4A'·DDE NA NA 9.62E- 11 5.95E- 10 
-1 .-1 '-DDT NA JA0E-01 l.21E·IO 6.58E-IO 4.55 E-14 2E-14 5.80E•IJ 2E-13 
Aldrin NA 1.72E+-Ol 2.2-IE-11 1.87E-IO 8.-HE-15 IE-13 l .0RE-13 2E-12 
Alpha-BHC NA 6.J0E-+-00 2.J0E-11 l.89E-10 R.62 E- 15 5E- 14 I IOE-IJ 7E-IJ 
Alpha-Chlordane 2.00E-0-l J .50E-O l I 2.-'0E-11 l.97E-10 IJ.0IE-14 9.0IE- 15 5E-IO J E-1 5 l.l 5E-12 I I.ISE-13 GE--09 4E-1-l 
Aroclor- 1248 NA NA ND J .59E-09 
Aroclor-1254 NA 4.00E-01 6 .7J E-IO 5. ISE-09 2.SJE-13 IE-13 J .2JE-12 IE-12 
Aroclor- 1260 NA Hk)E-01 4.61E-IO J.71E-09 l. 7JE-ll 7E-14 2.21E-12 9E-IJ 
Beta-BHC NA l.86E+-OO 2.72E-11 2.09E-IO 1.02E-1-I 2E- U 1.J0E-13 2E-13 
Delta-BHC NA NA ND l.85E-IO 
Dicldrin NA 1.6JE+OI 4.74E-11 J .77E-10 l .78E-14 JE-13 2.27E-IJ 4E-12 
Endosulfan I NA NA 2.24E·ll i.89E·IO 
Endosu lfan II NA NA -I .HE-II J .64E-I0 
Endosutran sulfate NA NA 4.J7E-11 J .6 1E-10 
Endrin NA NA -1 .76E- 1I J .91E•I0 
Endrin a ldehyde NA NA ' -1 .98E-11 J .97E-IO 
Endrin ketone NA NA -U5E-11 J .62E-10 
Gamma-Chlordane 2.00E--04 3.S0E-01 2.74E-1 I 2.07 E-IO 1 1.0JE-IJ 1.0J E-14 5E-\O 4E- 15 i.JIE-12 I.JIE-13 7E--OIJ 5E- 14 
Hcptachlor NA 4.SSE+-00 2.J IE-11 1.89E·IO 8.69E-15 4E- 14 I.IIE-1 3 5E•IJ 
Hcptachlor cpoxide NA ' 9. IOE+OO I 2.JSE-1 I l.92E-IO 8.94E•l5 ' 8E- 14 ' l.14E-1 3 IE-12 
I 
'Herbicides 
Di eamba NA NA ND 5.61E-IO 

Nitroaromatics 
1 I.J.5-Trinilrobcnzene NA NA l . 17E-09 I.0SE-08 
2.4.6-Trinilrotoluene NA NA l.16E-09 l .05E-08 
2.4-Dinitrotoluenc NA NA I.ISE-09 I.0SE-08 
2-amino--1.6-Dinitrotoluenel NA NA 1.16E-09 1.0SE-08 
4-Nitrotolucnc NA NA 1.24E-09 l .07E-08 

Metals 
1
Antimonv NA NA ' 1.55E-07 9.94E-07 
Chromiu~ NA NA 2.02E-05 6.JIE-05 
Chromium. Hcxa\·alcnt 2.80E-05 U0E<-01 1.7JE-07 l .70E-06 6.52E-10 I 6.52E-11 lE-05 JE-09 1 8.J IE-09 I 8.J IE-10 JE-04 JE-08 
Copper NA NA 6.S8E-06 2.79E-05 I 

1
Cyanide NA NA 7.JIE-09 5.68E-08 

I I 
Lead NA NA 

I 
1.16E-06 i 6.2JE-06 ' I Mercury I 8.57E-05 NA l .70E-09 I l .OOE-08 6 .39E-12 7E-08 8. UE- 11 ! IE-06 

TI1allium NA NA 2.JSE-08 I 2. 12E-07 

I I 
I 

I Zinc 
I 

NA NA 4. ISE-06 ! 2.77E-05 I 
' 

Total Hazard Ouotient and Cancer Risk: I I 2E-05 JE-09 I JE-04 I JE-08 

Auumotions for Future Current Site Worker I As, umptions for Future Outdoor Park Worktr 

f A• EPC Surface Only CA• EPC Surface Only 

I IBW• 70 kg isw '"' 70 kg 

! 
IR• 9.6 mJ/day IIR• 8 m3/da\· 
EF• 10 days/year EF • I 5J da,·s1,-~ar 

1
ED= 7 , ·cars ED• 7 ,·c3rs. 

JAT(Nc) = 25S5 da,·s AT(Ne)• 2555 dan 
AT/Car)"" 25,550 da~•s 1ATtCarl= 25.550 da~·s .. 

Note. Cells 1n lh1s 1able ncrc 1ntcnt1onalh lcrt blank due to a lack of1ox1c11, dal:1. 
• Sec Table G-1 for calculation of Air EPC'. · 
NA,,. Informa tion not 3\'ailablc. 
NO = Compound not detected. 
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TABLE G-3 
CALCULATION OF-INTAKE AND RISK FROM INHALATION OF DUST IN AMBI ENT A IR 

- CENTRAL TENDENCY(CT) - SEAD-4 
SEAD-4 Ri5k Assessment 

Seneca Army Depol Act ivily 

Equalion for Intake (mg/kg.4ay) ... CA :s IR :s EE :s EC!: 
BW s. AT Equation for H:11..ard Quotient '"' Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

'wriabksJ.As.s.u.m.PlliU\$ for Each Rcccp1o..ucrJ.Js.~iU..tb.c...B.suW.m1 
CA = Chemica l Conccntr.nion in Ai r. Calcul:ucd from Air EPC Data ED "' Exposure Our.uion Equation fo r Cancer Risk • Chronic Daily Intake (Car) .x Slope Factor 
IR '"' Inhalation Rate B W ,.. Bodyweight 
EF :: E..-QQsurc Frcgucnc,· AT,. A,·cr.i in Time 

Inh ala t ion Ca re. Slope Ai r [PC"' from f Ai r EPC• from Child Future Construction Worker 
Ana l~·tc Rffi Inh alat ion Surface So il Total So ils Hazard Ca ncer ln1 i1ke Haza rd I Cancer 

-dn Quo1ie nt Risk {m~g-d:n) Quot ient 
I 

Risk 
111~-dn,· (m •-day- I (m mJ) Car I (Ne) Car) 

VolatilcOrJl:anicli 
I. I-Dich loroclhanc 4 0OE-02 NA 3.40E- 1 I 3 HE-ID 3.78E- 13 IJE- 12 2 98E-l I 7E-IO 
1.2-Dichlorocthcnc (101al) NA NA 6.H0E- 1 l 66KE-1 0 
Acetone NA NA 2.36E- 10 1.59E-M 
Benzene 1.71E-03 I 2.73E-02 l.70E-1 I l .67E- 10 I I 8tJE-13 2.70E- 15 IE-IO 7E-1 7 ' l.49E-1 I 2. IJ E- 13 tJE-09 GE-15 
Chloroform NA 8.0SE--02 ND 1.12E-09 I 43E-12 IE-13 
E1hyl benzene 2.K6E-01 NA ND I 67E- 10 I 49E -1 1 SE- II 
Meth\·! but\'I ketone NA NA UIJE-10 I IIE-OIJ 
Mcth;•Icnc ·chloride 8.57E-O l 1.65E-OJ 5. IOE-11 5.0 IE-1 0 5.67E-13 8. IOE- 15 7E- 13 IE- 17 4.47E-1 I 6 38E-13 5E- 11 IE-15 
Tolu ene l.14E-01 NA I.IIJE- 10 I.0SE-09 I U2E-12 IE- II 960E-1 I I KE-IO 
Tot.i i X\'lcncs NA NA ND I.I IE-09 
Trichlo,'.octhenc NA 6 OOE-OJ 5 I0E- 11 5.0 IE-10 8. IOE- 15 SE-17 6.38E-13 4E-15 

Scmirnl atilc Organiu 
2-Mclhylnaphth:ilcnc NA NA 5.tJSE-10 UUE-08 
Accnaph1hcnc NA NA 1.27E--09 l.4 7E-08 
Accnaphthylcnc NA NA K.69E-IO I 1.69E-08 
Anthrnccnc NA NA 1.28E-09 1.70E-08 
Bcnzo(.i)anthr:iccne NA NA l.43E-09 2. 12E-08 
Bcn1.o(a)pyrcnc NA NA U6E-09 2.00E-08 
Bcnzo(b)Ouoramhcnc NA NA l .96E-09 2.0 IJE-08 
Benzo(ghi)pcry !enc NA NA I 46E-09 l .84E-08 
Bcnzo(k)0uoranthenc NA NA IA0E-09 1.77E-08 
Bis(2-Ethylhe,._yl )phthalate NA NA 7. 12E-09 -I H E-08 
Butylbcnzylphlhalate NA NA l.62E-09 I 8-IE-08 
Cart,azolc NA NA l.38E-09 I 74E-08 
Ch~·scnc NA NA I 6 1E--09 2.09E-08 
Di-n -butylphth:ila1c NA NA 1.49E--09 l.36E-08 
Oi-n-octylphthal.nc NA NA 8.98E - IO 7 35E-09 
Dibcnz(a. h)amhr.iecne NA NA I JS E-09 l .70E-08 
Dibcnzofuran NA NA tJ 79E-IO 9 69E-09 
Dicth~ I phtha late NA NA 3.7-IE- I0 3.67E-OIJ 
Fluoranthcne NA NA 1.85E-09 2. 14E-08 
Fluorcnc NA NA I 23E-09 l .66E-08 
lndcno( 1.2.3 -cd)p~ renc NA NA U7E-O\I 1.87E-08 
N-N itrosodiphcny laminc NA NA 3.2JE- 10 3. 17E-09 
Naphthalene K.uOE-04 NA I 25E-09 1. 77E-08 I JtJE- 11 2E-08 I SKE--0\1 2E.o6 
Phenanthrcne NA NA l.62E-09 2.J0E-08 
Pheno l NA NA 2.KIJE-10 2 K4E-09 
P~ rcne NA NA l .96E-09 2.J2E-08 

Pc!Cticitlc!l!PCD~ 
4.4'-DDD NA NA 768 E-1 I 5.06E-IO 
4.4'-DOE NA NA 9.62E-1 I 5 95E-IO 
4.4'-DOT NA JA0E-01 U IE-IO 6.58E-IO 1.92E-14 7E-15 K J SE- 13 J E-13 
Aldrin NA l.72E +O l 2.24E•ll J.87E- 10 J 57E- 15 6E-14 2.J SE- 13 4E-12 
Alpha-BHC NA 6.J0E+-00 2.J0E- 11 1.89E-IO 3.65E-15 2E-14 2A0E- 13 2E-12 
Alpha-Chlord:mc 2 OOE-04 J S0E-0 1 2A0E-1 1 1.97E-10 2 67 E- 13 J .S IE-15 I E-09 IE-15 I 76E-1 I 2.SIE- 13 9E-08 9E-14 
Aroclor- lHX NA NA ND 3 59E-09 
Aroclor-1 254 NA -I OOE--0 1 6.7JE-I0 5 ISE-09 I 07E-IJ -IE-1-1 6 59E- 11 J E-12 
Aroclor- 1260 NA 4 OOE-01 4 6JE-1 0 J 7 1E-09 7.32E-1 4 ' J E-14 4.72E-12 2E-12 
Bcta-BHC NA I.R6E+-OO 2.72E- 1 I 2.0tJE- 10 4 32E-15 8E-15 2.66 E-IJ SE-13 
Delta-BHC NA NA ND UISE- 10 
Dicldrin NA I 6 1E+-Ol 4.74E-1 I J 77E-IO 7 54E-1 5 IE- 13 -I .KIE-1 3 KE- 12 
Endosu lfan I NA NA 2.HE- 11 1.89E-10 
Endosulfan II NA NA 4 45E- 1 I J .6 -I E-10 
Endosulfan sulf:uc NA NA -Ll 7E-11 J .<, IE·IO 
Endrin NA NA -1 76E- I I J tJ IE- 10 
Endrin aldehyde NA NA -l.98E-11 J .tJ7E-IO 
Endrin ketone NA NA 4.JSE -11 3.62E- 10 
Gamma-Chlordane 2.00E-0-1 J .S0E-0 1 2.7-IE-11 2.07E-I0 3.04E-13 4 JSE -1 5 2E-09 2E- IS 1.85E-1 I 2.64E-IJ <JE-08 'JE- 1.J 
Hcptachlor NA 4.55E+OO 2.J IE-1 I I 89E• I0 J .67E- 15 2E- U 2.4flE- IJ IE-12 
Hcptachlor cpo ... idc NA 1J. IOE-+-OO 2.38E-1 I l. tJ2E-10 J .78E-15 JE-14 2.-15E-13 2E- 12 

Herhic idcJ 
Dicamba NA NA ND 5 61E- IO 

Ni1 roaroma1ic, 
1.3.5-Tri nitrobcnzene NA NA 1.17E-09 I 05E-08 
2. 4.6-Trinitrololucnc NA NA l . 16E-09 1.0SE--08 
2.4-Dinitrotolucnc NA NA I.IBE--09 1.0KE-08 
2-ami no-'.6-Dinitrotolucnc NA NA l . 16E--09 1.05 E--08 
4-Nitrotolucnc NA NA I.HE-09 1.07E-08 

Me ta l., 
Anlimon\' NA NA l .55E-07 9 94E-07 
Chromiu~i NA NA 2.02E-05 6.J IE-05 

I 
Chro mium. Hc . ..:a\'alcn1 2.S0E-05 4 20E+O l l.73E-07 I 70E--06 1.tJJ E-09 2.76E- 1 I 7E-05 IE-09 I 52E-07 2. 17E-09 5E-OJ tJE-08 
Copper NA NA 6 58E-06 2 7<JE-05 
C~.inidc NA NA 7.J I E-09 5 68E-OK 
Lead NA NA 1.1 6E--06 6 23E-06 
~lcrcu~· 8.57E-OS NA I 70E-09 \ .OOE-08 l.89E- 1 I 2E-07 K 9.1E-IO IE-05 
Thalliu m NA NA 2.JSE-08 2. 12 E-07 
Zinc NA NA -I ISE--06 2.77E-05 

Total Hazard uotient and Cancer Risk: 7E-05 I IE-09 SE-03 9E-08 
.uumpt10n!I o r utun, «rrat1ona u1to r I 

(Child) Auum j?lions for Future Co nst ruction Worker 
CA • EPC Surface Only CA • EPC Surface ;md Sub-Surface 
BW • 15 kg BW • 70 kg 
IR • R.7 ml /day JR • 10 .-1 mJ/day 
EF • 7 days/~ear EF • 2 19 days/)'car 
ED • l} e.vs ED • I years 
AT(Nc) • 365 dan AT {Ne) • 365 days 
AT{Car} ., 25.550 dai·s AT (Car) • 15.550 da\"S 

No1e: Cells in this table\\ ere intention.illy lcn blank due 10 a lack of toxicity daL1. 
• Sec Table G-1 for calculation of Ai r EPC. 
NA"" Information nol arnilablc. 
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TABLE G-3 
CALCU LATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

CENTRAL TENDENCY(Cl) - SEAD-4 
SEAD-4 R.iJk Assessment 

Seneca Army Depot Activity 

Equation for Intake (mg/kg..<Jay) = CA:s lB:s I;Es EQ 
BWxAT Equa1ion fo r Ha=d Quo1i cn1 • Chronic Daily lnlakc (Nc)!Rcfcrcncc Dose j 

'.>'aooblouAs.sumllli.OllUOLEa<llJtmi>lOr=J.illid.ilLlb.c..llo.l 
CA = Chemical ConccnlrJlion in Ai r. Ca lculated from Air EPC Data ED = Exposure Duration I Equation for Contribution lo Lifetime Cancer Risk "' Chronic Daily Intake (Car) x Slope Factort 
IR = lnhal;nion Rate B W "' Bodyweight Equation for Tota l Lifetime Cancer Risk = Adult Contribution + Chi ld Contribution 
EF = EXROSurc f r£gucncv AT "" A vcraging Time ' 

lnh illation Care. Slope 1 Air EPC• from t FutJJre Resident Adult Future Resident Child Resident 
Anal~·tc RfD Inh alation Surface Soil 

(m~g-<la , ' (m 

Volatile O rg.lnic11 
1.1-Dichloroctha.nc -HlOE-02 NA J ADE-II 
1.2-Dichlorocthcnc (tol:l.l) NA NA 6.S0E-11 
Acetone NA NA 2.J6E-IO 
Benzene 1.7 1E-OJ 2.7JE-Ol 1.7DE-11 
Chlorofonn NA 8.05E-02 ND 
,Ethyl benzene 2.86E-O l NA ND 
Methyl butyl ketone NA NA I.J9E- ID 
Methylene chloride 8.57E-0 1 l .65E-OJ 5.IOE-11 
Toluene I 1.1 4E-O l NA l.l 9E-10 
1To1al Xylcncs NA NA ND 
Trichloroethenc NA 6.C)()E-03 5. I0E-11 

Scmi,·olatile Organic, 
2-Methylnaphthalcnc NA NA 5.95E- IO 
Acenrtphthenc NA NA l.27E-09 
Acenaphthylenc NA NA 8.69E- 10 
A.nthrneenc NA NA l.28E-09 
Benzo(a)anlhrncene NA NA IAJ E-09 
Benzo(a)pyrene NA NA l.46E-09 
Benzo(b)Ouoranthenc NA NA 1.96E-09 
Benzo(ghi)perylcnc NA NA IA6E-09 
Benzo(k)0uornnthcnc NA NA l.--l0E-09 
Bis(2-Ethylhcxyl)phlhalate NA NA 7.12E--09 
Buty lbenzy lphthalatc NA NA 1.62E--09 
C:ubazole NA NA l .38E-09 
Chrysenc NA NA l.61E-09 
Di-n-butylphthalate NA NA 1.49E-09 
Oi-n-oct}·lphthalatc NA NA 8.98E-1 0 
D ibcnz( a. h )anthmccne NA NA 1.JSE-09 
Dibenzofurn n NA NA •J.79E-IO 
Diethyl phlhalatc NA NA 3.7-1-E-IO 
Fluoranlhcnc NA NA 1.85E-09 
Fluorcnc NA NA I.B E--09 
lndcno( 1.2.3--cd)pyrcnc NA NA l .47E-09 
N-N itrosodiphcnylaminc NA NA J .lJE-10 
Naphtha lene H,0E-0--l NA l.25E-09 
Phenanlhrcnc NA NA 1.62E-09 
Phenol NA NA 2.89E- IO 
Pyrcne NA NA l. 'J6E--09 

! 
Pc11ticit.le..'1PCB11 
4A'-DDD NA NA 7.68E-1I 
--l.--l'-DDE NA NA 9.62 E-1 I 
--l.--l'-DOT NA J A0E-0 1 1.21E- I0 
Aldrin NA l.72E-+-O I 2.HE- 11 
Alpha-BHC NA 6.J0E+-00 2.J0E-11 
Alpha-Ch\ordnnc 2.00E-0--l J .S0E-0 1 2A0E-1 I 
Aroclor-1 248 NA NA ND 
Aroclor- 125--l NA --l .OOE-0 1 6.7JE-IO 
Aroclor-1260 NA --lJ)()E-0 1 -1- .61E-IO 
Be1a-BHC NA l.86E+-OO 2.72E- l 1 
Dcl1a-B HC NA NA ND 
Oicldrin NA 1.6 1E+O l -1- .74E- 11 
Endosulfan I NA NA 2.HE-11 
Endosulfan II NA NA --lA5E-11 
Endosulfan sulfo1c NA NA ' 4.37E-ll 
Endrin NA NA --l .76E-1 1 
Endrin aldehyde NA NA --l .98E-1 I 
Endrin ketone NA NA I -l- .35E-1 I 
Gamma-Chlordane 2.00E--04 ) .S0E-01 2.7-1-E-11 
Hcp1achlor NA 4.55E+OO 2.J IE- 11 
Hcp1achlor cpoxide NA 9. I0E+OO 2.JSE-11 

HCTbicide.1 
Dic:i mba NA NA ND 

Nitroaroma1ic11 
1.3.5~ Trinitrobenzcnc NA NA l .17E-09 
2.--l .6-Trinitrotoluenc NA NA l.l 6E-09 
2.-1--Dinitrotoluene NA NA I.I SE-09 
2-amino-1 .6-Dinilrotolucnc NA NA 1.16E--09 
--l -N itrotolucnc NA NA I.HE-09 

Mel:d s 
Aniimom· NA : NA 1.55E-07 
Chromiu~ NA 

I 
NA 

I 
2.02E-05 

Chromium. Hcxa\"al cnt 2.R0E-05 -l- .20E+OI 1.73E-07 
Copper NA ; NA 6.SSE--06 
Cyanide NA NA I 7.JIE-09 
Le.id NA NA I 1.16E-06 

1
Merct1r)" 8.57E-05 NA 1.70E-09 
Thallium NA NA I 2.JS E-08 
Zinc I NA NA -l- . 15E--06 

! I 
Total Hazard Quotient and Cancer Risk: 

Note: Cells in th is tabl e were intentionall y lefi bla.nk due 10 a lack or toxicil\' data. 
• Sec Table G-1 for calculation or Air EPC. · 
NA"" lnfonnaiion no1 ,wailable. 

h:\eng\seneca\4ri\fisk\AMBAIR.\NK4 

Intake Haz.ard I Contribut ion 
{m~ g-du} Quotient to urctime 

(Nt) (C.ar) Cancer Risk 

1 6.2J E-1 2 lE-10 

J .1 IE-12 I J. I IE- 13 2E-09 tJE-15 

I 
l 9.HE-12 I 9.34E- 13 IE-II lE-1 5 
· 2. ISE- 11 2E- 10 

9 . J◄ E-IJ 6E-15 

2.29E- IO JE-07 

2.22 E- 12 SE- 13 
--l . llE- 13 7E-12 
--l .20E-ll JE-12 

4.39E- 12 4.39E-IJ 2E..fl8 2E- lJ 

l.2J E- 11 5E-12 
R.4--lE-1 2 J E-1 2 
--l .98E- 13 IJ E-1 3 

8.69E-1 3 IE-II 

5.0 !E-12 5.0 IE-ll JE-08 l E-I J 
--l .23E- IJ ' 2E- 12 
--l .36E-13 ' --lE-12 

I 

I I I 

3.IBE-08 I J. ISE--09 IE-03 IE-07 

I J .1 IE-10 >E--06 

I I IE-OJ 

Au umplion.1 for FulUre Resident (Adult) 

ED = 
AT (Nc) • 
AT (Car) :: 

EPC Surface Qnh, 
70 kg . 
20 mJ /day 

234 daysl~·c.1r 
7 years 

2555 da\'S 

25 .550 d.l~·s 

I Intake ' H au .rd Contribution Total 
(m~g-du) Quolienl lo Lifeti me Lifetime 

' (Ne) Car) Cancer Risk I Cancer Riik 

1.26E- 11 JE-IO 

6.JlE-1 2 1.S IE-13 -I- E-09 5E- 15 IE- 14 

l.90E- ll : 5.-HE-IJ 2E-11 9E-1 6 lE-15 
! 4A2E- II I 4E- I0 

5 . .UE- D J E-1 5 IJE-15 

--l .66E-I0 5E-07 

l.21JE- 12 --lE- 13 IE- 12 
2.J KE-13 4E-l2 IE- II 
2.-1- -1- E-13 2E-l l -lE- 12 

8.91E- 12 2.55E- IJ ◄ E-08 lJE -1-1- 2E-13 

7.15E-12 JE-12 8E-12 
--l .S'JE-1 2 2E- 12 5E- ll 
2.81JE- 13 5E- IJ IE-12 

5.0-l E-13 8E- 12 2E-11 

!.02 E-11 2.91E-IJ 5E-08 IE- 13 JE-13 
2.-l-6E-I J IE-12 JE-12 
2.5JE-IJ 2E-1 2 6E-1 2 

I I ' I 6.HE-08 I 1.8-1-E-09 2E--OJ I SE--08 lE--07 

I ; 

i 
1 6.J 2E- IO i 7E--06 

I I I I 
I I I 2E-0J I 2E-07 

I Au umplions for Future Rc:sidenl (Child) 
!CA = EPC Surface Onh· 
1Bw = 15 kg . 
tlR = 8.7 mJ/day 
IEF :: 23-1- days/year 
ED = 2 yea~ 
AT (Ne)= 7J0 cfays 

,AT {Car) = 25.550 daYS 
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TABLE G-4 
INDOOR AIR EXPOSURE POINT CONCENTRATIONS - SEAD-4 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Equa11on or Air EPC from Su ace S01 (mg/mJ) = CSsurf x PM IO x CF 

'laciahl<s: 
CSsurf= ChemicaJ Concentration in Surface Soil, from EPC data (mg/kg) 
PM IO= Average Measured PM JO Concentration = 17 ug/mJ 

CF= Conversion Factor = I E·9 kg/u • 

Volatile Organics 
Acetone 

Analyte 

Semivolatile Organics 
2,4-0in ilrotoluene 
2-MethylnaphthaJene 
Acenaphthene 
Anthracene 
Benzo{a)anthracene 
Benzo(a}pyrene 
Benz.o{b )nuoranthene 
Benzo(ghi )perylene 
Benzo(k )fluoranthene 
Bis(2-Ethylhexyl)phthalate 
Butyl benzyl p h 1hal ate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
lndeno( 1.2,3-cd)pyrene 
N-Nitrosodiphenylamine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

Pes li cides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Alpha-Chlordane 
Aroclor-1254 
Aroclor-1260 
Be1a-BHC 
Oieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan su lfate 
Endrin 
Endrin aldehyde 
Endrin ke1one 
Gamma-Chlordane 
Heptachlor 
Hep1achlor epoxide 
Methoxychlor 

Nitroaromat ics 
1,3-Dinitrobenzene 
2.4,6-Trinitrotoluene 

12.4-Dinitrotoluene 
12-amino-4.6-Dinitrotoluene 
4-amino-2,6-Dinitrotoluene 
RDX 
Teuyl 
I 

Metals 
Aluminum 

1
Antim_ony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

1
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 

l~i:~c~ry 

1Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

[PC Dala for 
Solids (Buildine Debris) 

m• 

4.00E-02 

J 60E-O I 
1. 50E-+-OO 
1.40E-+-OO 
6 90E-OI 
5.2DE-+-OO 
8.50E+o0 
I IOE+ol 
8.7DE+oo 
8.JOE+oO 
8.90E+o2 
1.6DE+oo 
5 80E+o0 
I JOE+o l 
J 20E+o l 
J OOE+oO 
l.50E+o0 
I.JOE-D I 

2.50E+o l 
7 60E-O I 
7 50E+o0 
6.60E-02 
I JOE+OO 
4 9DE+oo 
2 JOE+ol 
2.50E+ol 

J .50E-02 
I 20E+o0 
5 6DE+oo 
780E-OI 
9. IOE+o l 
J IOE+oO 
J IOE-02 
I IOE+oO 
I 60E-OI 
J OOE-02 
2.00E-0 1 
l .20E-O I 
3 90E-O I 
J 70E-O I 
9.50E-02 
l .40E-02 
l .60E-OI 
l .90E-O I 

I.SOE-0 1 
2.60E-O I 
1.90E+o0 
l20E-O I 
3.00E-0 1 
2.00E-0 1 
8.20E-O I 

6. 1 IE+ol 
2.6 1E+o l 
J 36E+o l 
J .56E+o3 
4 60E-O I 
I 32E+o2 
2.5JE+05 
1.84E+o3 
J 7 1E+o l 
I 22E+o3 
2.87E+ol 
J .62E+o5 
I 20E+o4 
I. 76E+o4 
I 6JE+o3 
6 28E+o l 
I.JJE+ol 
J .75E+o3 
5 70E-OI 
l.5JE+ol 
7.00E+oO 
9.48E+o2 
6 IOE+ol 

Calculated Air EPC 
Solids (Bui lding Debris) 

m m' 

6.SOE- 10 

6. 12E-09 
2.55E-08 
2 JSE-08 
1.1 7E-08 
8.84E-08 
1.45E-07 
1.87E-07 
1.48E-07 
1.41E-07 
l.51E-05 
2. 72E-08 
9.86E-08 
2.21 E-07 
S 44E-07 
5. IOE-08 
2.S5 E-08 
2.21 E-09 
4.25E-07 
1.29E-08 
1.28E-07 
1.12E-09 
221E-08 
8 JJE-08 
l .91E-07 
4.2SE-07 

5 9S E-10 
2.04E-08 
9.52E-08 
I JJE-08 
l.55E-06 
5.27E-08 
5 27E-IO 
1.87E-08 
2 72E-09 
5. IOE-10 
l .40E-09 
5 44E-09 
6.63 E-09 
6.29E-09 
l.62E-09 
5.78E- IO 
6. 12E-09 
6.6JE-09 

l .06E-09 
4.42E-09 
J 23E-08 
5.44E-09 
5. IOE-09 
J.4DE-09 
l.l9E-08 

1.04E-04 
4.44E-07 
5.7 1E-07 
6.05E-05 
7.82E-09 
2.24E-06 
4.JOE-03 
l . lJE-05 
6.31 E-07 
2.07E-05 
4.SSE-07 
6. 15E-OJ 
2.04E-04 
2.99E-04 
2.77E-05 
I 07E-06 
2.26E-05 
6.JSE-05 
9 69E-09 
2.60E-05 
l.19E-07 
1.61E-05 
l.04E-04 
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TABLE G-5 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN INDOOR AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD•4 Remedial lnve5tigation 

Seneca Army Depot Activity 

Equa1ion for !make (mg/kg-day) • CA:s lR:< EFsED 
BWxAT 

~acia.bku.A.ruumlli.Q.DlliLf.~toc arc I isled at rhc Bonam)· 
CA = Chemical Conccn1.ration in Air. from EPC Solids Da1a ED = fal)Osure Duration ) 

. BW = Bodyweighl 

Equation for Hazard Quotient= Chronic Daily Intake (Nc)/Rcfcrence Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) ·" Slope Factor 
IR = Ingestion Rate 
E.E.=. ... fap:p.s.ur.c..ErAA,U.CJIC)' AI = Arcgging]Jmc j 

l Can:. Slope I Air EPC• 
Inhalation from So · Hazard Cancer 

l-------'""-'""'"'-"'"--___J Quolienl Risk 

Volatile Oq:anics 
Acetone 

Scmi\·olatilc Or2anics 
2 . ..i-Dinitrotolucnc 
2-~·fcthylnaphthalcnc 
Accnaphthenc 
Anthraccn e 
Bcnzo(a)anthraccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)fluoranthcnc 
Bcnzo(ghi)pcrylcne 
Bcnzo(k)nuorant.hcne 
Bi s(2-E t.hylhexyl )phthalate I 
Butylbcnzylpht.halatc ! 
C:ubazolc I 
C~·scne 
Di-n-butylphthalatc 
Dibcnz(a.h)anthracenc 
Dibcnzoruran 
Diethyl phtha latc 
Fluoranthene 
Fluorcnc 
lndcno( 1.2.3 -cd)pyrcnc 
N-Nilrosodiphcnylaminc 
Naphthalene 
Pcntachlorophcnol 
Phcnanthrcnc 
Pyrcnc 

Pcrticides/PCB.'I 
.JA'-DDD 
.JA'-DDE 
.J . ..i'-DDT 
Alpha-Chlordane 
Aroclo r-1 25..i 
Aroclor-1260 
Bcta-BHC 
Di eldrin 
Endosulran I 
Endosu lfan II 
Endosulfan sulfale 
Endrin 
Endrin aldehyde 
Endrin kc1onc 
Gamma-Chlordane 
Hcptachlor 
Hcp1achlor cpoxidc 
Mcthoxychlor 

Nitro:.i.romaliu 
I.J-Dinitrobcnzcne 
2 . ..J.6-Trinitrotolucne 
2A-Dinitrotoluenc J 
2-amino--l.6-Dinitrotolucn~ 
.J-amino-2.6-Dinitrotoluenc: 
RDX 
Tetf)·I 

Mclal.'I 
Aluminum 
Anlimony 
Arseni c 
Barium 

1Bcf)·llium 
Cadmium 
Calcium 
Chromium 
Cobalt 
C opper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Po1assium 
Sil\·er 
Sodium 
Thallium 
Vanadium 
Zinc 

I 

I 

I 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.60E~.J 
NA 
NA 
NA 

NA 
NA 
NA 

2.00E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.00E--O..i 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

IAJ E-03 
NA 
NA 

IAJE-04 
6.00E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

U0E--05 
8.57E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I :: 
NA 

I 
NA 
NA 
NA 

I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

J A0E-01 
3.S0E-0 1 
..i .OOE--01 
..i .OOE--01 
i.86E+oo 
l.61E+OI 

NA 
NA 
NA 
NA 
NA 
NA 

J .50E-Ol 
..J .55E+OO 
9. IOE+OO 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

UIE+OI 
NA 

8..I0E+OO 
6.J0E+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard Quotient and Cancer Risk: 

I 

6.B0E-10 

6. l2E-09 
2.55E-08 
2.JKE-08 
l .l?E-08 
8.8.JE-08 
IA5E-07 
l .87E-07 
IASE-07 
IA IE-07 
l.5 IE--05 
2.72E-08 
9.86E-08 
2.21E-07 
5.HE-07 

I 5. I0E-08 
2.55E-08 
2.21E-09 
..i.HE-07 
1.29E--08 1 

l.28E-07 
1.12E-09 
2.21 E-08 
8.JJ E-08 
J.tJIE-07 
..i.25E-07 

' 

I 
I 
I 
I 

5.<J5E-IO 
2.0..iE-08 
9.52E-08 
l.3J E--08 
1.55E-06 
5.27E-08 
5.27E- I0 
l.87E-08 
2.72E-09 
5. I0E-10 
3..I0E-09 
5..I..JE-09 
6.63 E--09 
6.29E-09 
l.62E--09 
5.78E-IO 
6. 12E-09 
6.63 E-09 

3.06E-09 
..iA2E-09 
3.2J E-08 
5.HE-09 
5. I0E--09 
3..J0E-09 
l.3'JE--08 

1.0..iE-O.t 
..J.HE--07 
5.71 E-07 
6.05 E-05 
7.82E-09 
2.2..iE-06 
..i.J0E-03 
J. 13E-05 
6.3 1E~7 
2 07E-05 
..i.88E-07 
6. ISE-03 
2.0..iE-O..J 
2.99E41 
2.77E-05 
l .07E-06 
2.26E-05 
6.38E-05 
9.69E-09 
2.60E-05 
l . 19E-07 
l .61E-05 
1.0..JE-04 

Note: Cells in this 1able were intcnlionally left blank due to a lack of toxicity data. 
• Sec Table G--l for C.1lculalion of Air EPC. 
NA= lnfonna tion nol a\·ai lablc. 

i 
I 

Inhalation of 
Indoo r Air Duft 
Not Applicable 

for Current 
Site Worker 

I 
I 

I 

I 
I 
I 
I 

I 
I 

I 

I 

Future Indoor Park \Vorker 
Intake Hazard j Cance r 

(mg/kg-dn} Quotient / Risk 
Ne Car 

U IE-09 1 IAE-06 

l .86E-09 
7.27E- IO 2.59E- 10 J .6E-06 

J .03E-OR 
1.0JE-09 
1.0J E- 11 

. 3.66E-1 0 

8.SSE-11 J . 16E-ll ..i...iE --07 
I.IJE-11 
l.20E-IO 

5.69E-06 .J .0E--03 

l.l 2E-08 
3.JlE-06 ' 2.JE-02 

I 4.28E-10 l. 53E-1 0 7. IE--05 

I .J.39E--08 

: 
I ! 
I i 

I 

I 
I 

' l.52E-06 I 1.IE--01 
5.85E-08 

I 
6.BE-04 

! 

I 
I IE-0 1 

' 

' i 

! 

6.3E-IO 
IJ. IE- 11 
l.2E-08 
..i. lE-IO 
l.lJE-1 1 
5.tJE-09 

I.IE-II 
5. IE-11 
I.IE--09 

l .7E-07 

I.JE--09 
2.8E.fl7 

SE-07 
A.uumphons for Future In door Park Worktr 

iIR = 8 m3/day 
;EF = 175 days/year 
ED= 25 \'C..1rs 

18W = 70 kg 

1:; ~~ =.. 2~~;~ :~!:: 

II 0&.99 

i 
I 

i 
I 
I 
I 
I 
I 

I 
I 

raselofl 



Equation for ln1:ikc (mg/Kg-day) -

TABLE G-5 
CALCU LATION OF INTAKE AND RISK FROM INHALATION OF DUST IN INDOO R AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 

C~IR.x..Ef,..x.EU 
BW xAT 

SEAD-4 Remedial Inves tiga tion 
Seneca Army Depot Atl ivity 

Equation for HaL.1rd Quotient "" Chronic Dai ly Intake (Nc)/Rcfcrcncc Dose 
V_ilriaJili.s...iru:J11mp1iom ... fQr...f;1'11.R.c.ccp,1Qr...ar.c .. Lis..l~-~QJD}; 
CA = Chemica l Concentration in Ai r. from EPC So lids Data ED "' Exposure Duration Equ..1tion for Cancer Ri sk = Chroni c Dai ly Intake (Car) x Slope Factor 
IR :::: Ingestion Rate BW "' Bodyweight 

E~.xpru:11K..Ec.c9ucnc · "' ·c.ra~"'"'"'"-------------------------------

Volatile Or:;:,miu 
Acc1onc 

Sc mh-o latilc Oq~a nic, 
2.-i-Dinitroto lucnc 
2-~·lcthylnaphthalcnc 
Accn.1phthcnc 
Amhraccnc 
Bcnzo(a)anthrnccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b)nuornnthcne 
Bcnzo(ghi)pcrylcne 
Bcnzo(k) nuornnthcnc 
Bis(2-Ethylhcxy! Jphth:ilatc 
B 111 ylbcnzylphtha late 
Carbazolc 
Chr\'SCnc 
Di-~-butylphthal:nc 
Dibcnz(a.h)an1hrnccne 
Dibcnzofuran 
Diethyl ph1hala1e 
Fluoranthcnc 
Fluorcnc 
lndcno( 1.2.J -cd)p~ rcne 
N-Nitrosodiphcny lamine 
Naphthalene 
Pcntachlorophcnol 
Phcnanthrcne 
Pyrcne 

Pe!oli cidc~CB~ 
-i.-1'-DDD 
-i.-1'-DDE 
J.-1'-DDT 
Al pha-Chlordane 
Aroclor-1 25.i 
Aroclor- 12611 
Beta-BHC 
Dieldrin 
Endosulfa n I 
Endosulfan II 
Endosu lfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Hcp1achlor 
Hcptachlor cpo-xide 
Mcthoxychlor 

Ni trO ll rOmlltiC-" 
I.J-Dinitrobcnzene 
2.-1 .6-Trinitrotoluenc 
2.-i-Dinitrotoluene 
2-amino-l.6 -Din itrotolucne 
-i-amino-2.6-Din itrotolucne 
ROX 
Tctr~:1 

Mc1a l-" 
Aluminum 
Antimonv 
Arsenic· 
Barium 
Ber.Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Po1ass ium 
Si h·cr 
Sodi um 
llrnllium 
Vanadium 
Zinc 

Inh alation 
RID 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1!<,0E--CU 
NA 
NA 
NA 

NA 
NA 
NA 

2.t)OE-0.i 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.00E-0-l 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1-iJ E-OJ 
NA 
NA 

1.-IJE-O-l 
6 OOE--06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.-I0E-OS 
8.57E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
Cart. Slope 
Inh alation 

Air EPC• ! Future Recrutional Visitor (Child) 
1 from Solids ~;~;n) j ~1:.~:~t I c::;,c:r 

(mglkg-dav)-1 {mg/mJ) (Ne} (Car ) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

J A0E-0 1 
J S0E-0 1 
.i.0OE-0 1 
.i.OOE-0 1 
l .1!6E+oo 
1.6 JE-+O I 

NA 
NA 
NA 
NA 
NA 
NA 

1 S0E-01 
-i 55 E-+OO 
9. IOE+OO 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

l.S IE+-01 
NA 

8.-I0E+OO 
6 JOE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.S0E-10 

6. 12E-09 
2.55E-08 
2.JSE-08 
J. 17E-08 

1 &.&.iE-08 
l.-lSE-07 I 
1.87E-07 
IA&E-07 
I.-IIE-07 
U IE-05 
2.72 E-08 
9.1!6E-08 
2.21E-07 
5.-1-iE-07 
5. IOE-08 
2.5S E-08 
2.21E-O'J 
-USE-07 
U.9E-08 
l.28E-07 
l.12E-09 
2.21E-08 
8.JJE-08 
J .9 1E-07 
-i 25E-07 

5.95E- 10 
2.0-i E-08 
•J 52E-08 

t I.JJE-08 
l.55E--06 
5.27E-OR 
5.27E-IO 
l.87E-08 
2.72E-09 
5. IOE-IO 
JA0E-09 
5.HE-09 
6.6J E-09 
6 .29E-09 
l .62E-09 
S.78E- I0 
6 . 12E-09 
6 .6JE-09 

J .06E-09 
-U2E-09 
J .2JE-08 
5.-1-iE-09 
5. !0E-09 
J .. IOE-09 
I.J9E-OH 

l.0.iE-O-l 
-i .HE-07 
5.7 1E-07 
6 .0S E-05 
7.82E-09 
2.2-lE-06 
.i JOE-OJ 
J . IJE-05 
6 .J IE-07 
2.07E-05 
-l.SSE-07 
6. 15E-OJ 
2.0-i E-O-l 
2.99E-O-l 
2.77E-05 
1.07E-06 
2.26E-OS 
6.JS E-05 
9 69E-O'l 
2.60E-05 
1. l 'JE-07 
l.61E-05 
J.0.iE-O.i 

Inha latio n of 
Indoo r Air Du, t 
Not Applicable 

fo r Future I 
Rcc rtational Visilo r (Child) I , 

Total Hazard uotienl and Cancer Risk: 

Note· Ce lls in this table \\ere intcntion.1II\' lcfi blank due to a lack of toxicit\' data. 
• Sec Tab le G-l fo r ca\cu la1ion of Air EPC. · 
NAa Information not al"ailablc. 

h tn! ~t ntnsJn n dt m l.:labl INIIDU.STWJ.:J 

Future Construction Worker 
lnlake Haza rd 

____ (m~g/k~••·ad~•-'·)~ ~-- Quolicnt 
(Ne) (Car) 

In ha latio n of 
Indoor Air Dust 
Not App licab le 

fo r Fu lu~ 
Construction Worke r 

Cancer 
Rhk 

11 039IJ 
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TABLE G-5 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN INDOOR AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Equ;u ion fo r Intake (mg/kg-day) --- CA .. x .J.R .. x ..... f.E...;s....ED. 
8\VxAT 

~aria_lfils....<AslU.II!~~..I.LR..~au:..Lis.L~_aL..1he...1l21.tD..ml 
CA= Chem ical Concenlr.l.t ion in Air. from EPC Solids Data ED = Exposure Dur.ition 
IR ,. Ingest ion Rme BW,. Bodyweight 

Equation for Ha7.ard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk: Chronic Dai ly Intake (Car) x Slope Factor 

EE...,:;..Esp.o.s.urc...Etc9!!Sl!£Y AI - Arcr;:i&:!!!· !id,!!!. !k-------------------------= 
Inh alation I Can: .. Slopt Air EPC• Future ReSident (Adult) 

.-\n:&1~1C RfD Inhalation from Solids lntaJ.re Haza rd 
~:!!!!l..._____J Quot ient 

{mg/kg-dax) 1 (mg/kg-dav)-1 1 (mg/mJ) 

Vol:uile Orl!anic~ 
Acetone NA NA 6.S0E- 10 

Scmi ,·ola tilc Or~anics 
2.~-Dinitrotolucnc NA NA 6. 12E-09 
2-fl.·fct h y !naphtha lcnc NA NA 2 55 E-08 
Accnaphthene NA NA 2.JBE-08 
Anthraccnc NA NA 1. 17E-08 
Bcnzo(a)anlhraccnc NA NA 8.8~E-08 
Bcnzo(a)pyrc nc NA NA U5E-07 
Bcnzo(b)Ouor.mthcne NA NA 1.87E-07 
Benzo(ghi)pcrylcne NA NA USE-07 
Bcnzo(k)0uornnthcnc NA NA IA IE-07 
8is(2-Ethylhcxy l)phthalate NA NA l .5 1E-05 
Butylbcnzylphthalate NA NA 2.72 E-08 
Carbazolc NA NA 'J.86E-08 
Chr\"senc NA NA 2.2 1E-07 
Di-~-butylphthala1c NA NA 5A~E-0 7 
Dibcnz(a.h)anthmccne NA NA 5. I0E-08 I 

Dibcnzorur.m , A NA 2.5S E-08 
Diethyl phthal;itc NA NA 2.2 1E-09 
Fluornnthcne NA NA ,U5E-07 
Fluorcne NA NA 1.29E-08 
lndeno( 1.2.3-cdJpyrenc NA NA l.28E-07 
N-Nitrosodiphen~·la minc NA NA l.1 2E-09 
Naphthalene H .60E-O➔ NA 2.2 IE-08 
Pcntachlorophcno l NA NA IU3E-4:)8 
Phcnanthrenc NA NA 3.'.IIE-07 
Pyrenc NA NA ➔ . 2SE-07 

Pci ticidcs/PCBs 
4.4'-DDD NA NA 5.'.15E-10 
~.-''-DDE NA NA Hl➔E-08 

➔ .-' '- DDT NA JA0E-01 <J .HE-08 
Alpha-Chlord:me 2.0tlE-04 .l .50E-O l I.JJE-08 
Aroclor-125 ➔ NA ➔ .OOE-0 1 l .55E-06 
Aroclor- 1260 NA HlOE-01 5.27E-OR 
8c1a-BHC NA l .86E+oo 5.27E-10 
Dicldrin NA 1.61E+Ol I 1.M7E-08 
Endosulfan I NA NA 2.72E-09 
Endosu lfan II NA NA 5. IOE-IO 
Endosu lfan sulfate NA NA J 40E-09 
Endrin NA NA 5.H E-09 
Endrin aldehyde NA NA 6.6JE-09 
Endri n ke1onc NA NA 6.2\IE-O'J 
Gamma-Chlordane 2.(lOE-04 J .50E-O l 1.62E-09 
Hep1achlo r NA ➔ . 55E+oo 5.78E-10 
Heptachlor epo.'l:ide NA 9. I0E+-00 r, .12E-09 
r-.tctho.xychlor NA NA r,.6JE-09 

Nitroarom a1 ic~ 
I.J-Dinitrobcnzcne NA NA J.116 E-O<J 
2.➔ .6-Trinitrotolucne NA NA ~.HE-09 
2.4-Dinitrotoluenc NA NA J .BE-OS 
2-ami no-1 .6-Dini troto luene NA NA 5.-UE-09 
➔ -amino-2 .6 -Dinitrotoluene NA NA 5. \0E-09 
ROX NA NA 3.-WE-09 
Tw~·I NA NA l .3'.IE-08 

Mc1:1ls 
Aluminum U J E-4:lJ NA I.IUE-0~ 
An1imony NA NA ~.HE-07 
Arsenic NA I I.S IE+O I 5.71E-07 
Barium ! I.-HE-0--l NA 6.05 E-05 
Bcl)·llium 6.00E-06 8.~0E+oo 7.82 E-09 
Cadmium NA 6.J0E+oo 2 . 2➔ E-06 

Calci um NA NA I ➔.JO E-OJ 

1Chrom ium NA NA J.IJ E-05 
Cobalt NA NA 6.J IE-07 
Copper NA NA 2.07 E-05 
Cyan ide NA NA ~.88E-07 
Iron NA NA 6. 15E-OJ I 

Lead NA NA 2.04E-O --l 
Magnesium NA NA 2.99E-()..J I 
Manganese IA0E-05 NA 2.77 E-05 
Mercu~· I 8.57E-05 NA l .07E-06 
Nickel NA NA 2.26E-05 
Potassium NA NA 6.JRE-05 
Sil \"er NA NA 9.6\JE-09 
Sodium NA NA 2.60E-05 
ll1allium NA NA I . IIJE-07 
Vanadium NA NA 1.6 1E-05 
Zinc NA NA I .0--l E-0--l 

Total Hazard Q uotient a nd Cancer Risk: 

Note: Cell s in this 1able were intentionally left blank due to a lack of toxicity data. 
• Sec Table G-1 for c.1lculation of Air EPC. 
NA= lnfomm1ion not a\·ailablc . 

h: en@ i.cntcu.'i-ln risk nskt3bl IN I I DUST WK-I 

(Ne) (Car) 

Inhalation or 
Indoo r Air Dusi 
Not App licable 

for Future 
Ruidcnt Adult 

Cancer 
Ri!k 

Future Residtnt (Child) 
t Intake Haza rd Cance r 
~g~ Quotient Rii k 

{Ne) (Ca r) 

Inha lation of 
Indoor Air DuJt 
Nnt Applicable 

for Future 
Re,ide~I Child 

II 089'} 



Equ:uion for Intake (mg/kg-day) = 

TA BLE G-6 
CALCULATION OF INTAKE AN D RISK FROM INHALATION OF DUST IN INDOOR A IR 

CENTRAL T ENDENCY (CT) 
SEAD-4 Remedi al Invest iga tion 

Seneca Army Depot Ac tivi ty 

CA.x_lJL'-..1:E.x_fill 
BW-.AT Equation for H<l7Md Quotient • Chronic Daily Intake (Nc)/Referenec Dose 

Y,1ri:\b.k_s_(As.sun11).1.iQD5_for...fam..8~~5k.~...8.2.uo..mt 
CA "" Chemical Concentration in Air. from EPC Solids Data ED = Exposure Duration Equation for Cancer Risk s Chronic D:iily Intake (Car) x Slope Factor 
IR = Ingestion Rate BW 2 Bodyweight 

EF .=...bp.o5urWcru1£!!F I.....::..t\\:~ra:ifl imc__ 

Inha lation Care. Slope I Air EPC• Current Site \Vorker Future Indoor Park \Vorker 
Ana l~·tc RfD Inh a lation I from Solid, Intake I Haza rd Ca nce r Int ake Haza rd Ca nce r 

(m~g-dn) Quot ient Ri, k --~J::!J.!!) __ Quot ient Ri,k 
(mg1;:g-da\·) 1{m&1!:g-d.w)-I I (mg,{mJ) {Ne) {Car) (Ne) Ca, 

Vola ti le O rgani c, 
Acetone NA NA 6.80E-IO 

Inhala tion of 
Scmirnla tilc O r J,!anic, Ind oo r Air Dusi 
2.-'-Dinitrotolucnc NA NA 6. 12E-O<J Not Appl icable 
2-Mcthyl naphthalenc NA NA 2.55E-08 for Curre nt 
Acenaphthene NA NA 2.JSE-08 S ite Worke r 
Anlhrnccnc NA NA l.l7E-OR 
Bcnzo(a)anthraccnc NA NA K.8-'E-OR 
Benzo(a)pyrcnc NA NA I.HE-07 
Bcnzo(b)fluor.inthcne NA NA 1,87£-07 
Benzo{ghi)pc0 lcne NA NA USE-07 
Bcnzo(k)nuorantl,cnc NA NA UIE-07 
Bis(2-Ethy lhe.,.;} l)phthalate NA NA l.5\E-05 
But y lbcn1. y lphtlrn late NA NA 2.72£-08 
C:1rbazolc NA NA 9 86E-OR 
Chrnenc NA NA 2.2 1E-07 
0 i-1~-but ylphthal ate NA NA 5A-'E-07 
D ibcnz( a. h )anthraccnc NA NA 5. IOE-08 
Dibcnzoforan NA NA 2.HE-08 
Diethyl phtha latc NA NA 2.11E-(19 
Fluoranthcnc NA NA -' 25E-07 
Fluorcnc NA NA J.29E-08 
lndcno( 1.2.J -cd)pyrcnc NA NA U!!E-07 

1
N-Nitrosodiphcnylamine NA NA 1.12E-09 
Naphthalene K.60E-O-' NA 2.2 1E-08 J.06E-O<J IE-06 
Pcnlachlorophenol NA NA IUJE-OK 
Phcnanthrenc NA NA J .'JIE-07 
P~renc NA NA -' :?SE-07 

Pcsti cides/PC Bs 
-'.-' '·ODD NA NA 5 95E-IO 
-'A'-DDE NA NA 2.IUE-08 
-'A'-DDT NA JAOE-0 1 9.52E-OR -' 56£-10 2E -10 
Alpha-Ch lord;1nc 2.00E-0-' J 50E-0 1 I JJE-OH 6 J~E- 10 6 J5E -1 I >E-06 2E -11 
Aroclor-125-' NA H )OE-0 1 l.55E-06 7.-' IE-O<J JE..{)'J 
Aroclor-1260 NA -' .OOE-0 1 5 27E-08 2 52E-JO IE-10 
Beta-BHC NA I 86E+OO 5.27E- 10 2 52E-12 5E- 12 
Di eldrin NA 1.6 1E+-O I I 87E-08 H <J6E-l 1 IE-09 
Endosulfan I NA NA 2 72E-OIJ 
Endosulfan II NA NA 5. IOE-10 
Endosulfan sulfate NA NA JAOE-09 
Endri n NA NA 5-'-'E-()IJ 
Endri n aldehyde NA NA 6.6JE-O<J 
Endri n ketone NA NA 6 l'JE-09 
Ga mma-Chlordane 2.00E-0-' J .SOE-01 I 62E-09 7 7.lE- 11 7 7-'E-12 -'E-07 >E-12 
Hcptachlor NA > llE+OO 5.7RE- 10 2 77 E-12 IE-II 
Hcpiachlor epoxidc NA tJ IOE+OO 6 12E-O<J 2 tJJE-1 1 J E-10 
Mcthoxych lor NA NA 6.6JE-OIJ 

Ni t roaromatics 
I .J-Dinitrobcn1.cne NA NA J .06E-O<J 
2.-'.6-Trinitroiolucnc NA NA -'HE-09 
2A-Dinitrotolu cnc NA NA J 23E-08 
2-amino4.6-Dini1ro tolucnc NA NA 5 -'-'E -09 
-'-amino-2.<i-Dinilrotolncnc< NA NA 5 IOE-OtJ 
RO X NA NA J AOE-09 
Tciryl NA NA I JtJE-08 

M el.I ii 
Aluminum IAJ E-03 NA I.Cl-'E-0-' -' .9KE-06 lE-03 
Antimony NA NA -' .HE-07 
Arsenic NA I.SIE+-01 5.71E-07 2 7-'E-OIJ -'E-08 
Barium IAJE-M NA 6.0SE-05 2.tJOE-06 2E.(12 

Be0·11i um 6.IXIE-06 HAOE+OO 7.82E-09 J .75E-10 J 75E- 11 f,E.(15 'E-10 
C:1dmium NA 6 JOE+OO 2.HE--06 I.ORE-OR 7E-08 
Calc ium NA NA -' JOE-OJ 
Chromiu m NA NA J . IJ E-05 
Cobal t NA NA 6.J IE-07 
Copper NA NA 2.07 E-05 
C~ ;midc NA NA -'.88E-07 
Iron NA NA 6 !SE-OJ 
Le;1d NA NA 2.0-'E-O-' 
Magnesium NA NA 2.99 E-0-' 
~f:lngancse IAOE-05 NA 2.77E-05 l.JJE-06 <JE-02 
Mcrcu0· s 57E-05 NA 1.07E-06 5 1 IE-08 f1E-O -' 
Nickel NA NA 2.26E-05 
Po1ass ium NA NA 6.JS E-05 
Sihcr NA NA 9.69E-09 
Sodium NA NA 2 60E-05 
Thallium NA NA l.llJE-07 
Vanadium NA NA I 6 1E-05 
Zinc NA NA 1.0.-e-0.-

Total Hazard uolient and Cancer Risk: I E-01 I E-07 
AiJumptio nll fo r f uture Indoor Pa rk Wo rku 

IR = 8 mJ/day 
EF :a I 5J da~ s/year 
ED = 7 \CJrs 

BW z 70 kg 
AT (Ne) "' 2555 d.1~s 
AT Car • 25550 elms 

Note Cells in this table,, ere intcn1ionalh· lcn blank due to a lack or to,ici t\· data. 
• Sec Table G4 fo r c;1kulation of Air EPC · 
NA= lnfo nnat ion no1 ;I\ ai lable. 

II 0 X9<) 
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TABLE G-6 
CALCULATION OF INTAK_E AND RISK FROM INHALATION OF DUST IN INDOOR AIR 

CENTRAL TENDENCY (CT) 
SEAD-4 Remedial (nves ligalion 

Seneca Army Depot Aclh'ity 

Equation for Intake fmg/kg-day) • CA_x_lJ!...LEE..x..El 
BWxAT Equation for Hazard Quo1ien1 = Chronic Daily Intake (Nc)/Refercnce Dose 

Vad;1b.ks..(O.ss.u.mlfilQfl.5__[0Lf~ll..&.ml:lor arc Listed at !he Bouoml:. 
CA'" Chemica l Concentrat ion in Air. from EPC Solids Data 
IR= Ingestion Ra1e 
Ef~p_o_sun:_Erumcn.c · 

lnhalal io n I C,1n:. Slope: AirEPC• 

Analytc RfD I Inhalation ! from Solids 

Vofal ilc OrJ!anit, 
Acetone 

Scmirn latile OrJ!anics 
2A-Dinilrotolucne 
2-Mcthy lnaphlhalcnc 
Acenaphlhcne 
Anthrnccnc 
Bcnzo(n)anlhraccnc 
Bcnzo{a)pyrene 
Bcnzo(b)fluoranlhcne 
Bcnzo(ghi )pcr~: lcnc 
Benzo(k)fluoranthcnc 
Bis(2-E1.hylhexyl)phthalatc 
Bu I ylbcnty 1 phthal a IC 

Carbazolc 
Ch rYscnc 
Di-ll-bmylphthala1c 
Dibcnz(a.h }anthracenc 
Dibcnzo fur.m 
Diethyl phthalatc 
Fluoramhcnc 
Fluorcnc 
lndcno( 1.1.J -cd)pyrcne 
N-Nitrosodiphcnylaminc 
Naphthalene 
Pcn1achlorophcnol 
Phcnan1hrcnc 
Py rcnc 

Pesticides/PCB~ 
-U'•DDD 
-'.-1 '-DDE 
-1.-1 '-DDT 
Alpha-Chlordane 
Arodor-1 15-1 
Aroclor- 12(,0 
Bc1a-BHC 
Dicldrin 
Endosulfan I 
Endosulfan II 
Endosulfan su lfate 
Endri n 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Hcptachlor 
Hcptachlor cpox ide 
Mcthoxychlor 

Nitro,1romatic11 
1.3 -Diniirobcnzcnc 
2.-1 .6-TriniU"Otolucnc 
2.-1-Dinilrotolucnc 
2-amino--1.6-Dinitrotolucne 
-1-amino-2.6-Dinitrotolucnc 
RDX 
Tcuyl 

Mctab 
Aluminum 
Antimony 
Arsenic 
Barium 
Bc~·Jlium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyan ide 

''°" :Lead 

1
Magncsium 
Manganese 

1
Mcrcu~· 

1Nickel 
Potassium 
Siker 
Sodium 
TI1allium 
Vanadium 
Zinc 

I 

I 

I 
I 
I 

(mg/kg-dn·) j (mg/kg-d.1,·)-l i 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

8.<i0E-0-1 NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA J .-I0E-01 

2.IIOE-<U J.50E-O l 
NA -1 .00E-0 1 
NA -1.II0E-<11 
NA 1.SGE+-00 
NA 1.6 !E+oi 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

H>OE-0-1 3.50E-O\ 
NA -l.55E+oo 
NA 9. IOE+OO 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA ' NA NA 
NA NA 

1.-l )E-03 NA 
NA NA 
NA I.SJE+-01 

1.-I JE--0-1 NA 
6.00E-06 8.-I0E+oo 

NA 6.J0E+OO 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 

i 
NA 

NA NA 
1.-I0E-05 NA 
K.57E-05 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

i 

,Toral Hazard Ouotient and Cancer Risk: 

(mg/mJ) 

6.S0E-IO 

6. 12E-OIJ 
2.55E-08 
2.38E-08 
l . 17E-08 
8.8-IE-08 
l.-15E-07 
1.M7E-07 
1.-ISE-07 
I.-IIE--07 
l.51E--05 
2.72E--08 
IJ.X<1E.08 
2.21E.07 
5.H E-H7 
5. IOE.08 
2.55E.fl8 
2.21E-09 
-U5E-m 
l.29E-08 
l .28E-07 
l.l2E-09 
2.21E-08 
8.JJE-08 
3.9 1E-07 
-1.25E-07 

5.95E-IO 
2.0-IE-08 
9.52E-08 
1.JJE-<lR 
1.55E--06 
5.27E-08 
5.27E- IO 
1.87E-08 
2.72E-09 
5. !OE-10 
J .-I0E-09 
5.-1-IE-09 
6.6JE-09 
6.21JE-09 
l.62E-09 
5.78E-IO 
6. 12E-09 
6.6J E-09 

3.06E--09 
-l.-1 2E--09 
3.23E-08 
5.-1-IE-09 
5. I0E--09 
3.-I0E-09 
I.J'JE-08 

1.0-IE.0-1 
-1.-1-IE-07 
5.7 1£-07 
6.05£-05 
7.82E-09 
2.2-IE-06 
-I.JOE-OJ 
3. IJE-05 
6.JIE-07 
2.U7E-05 
-1 .88E-07 
6.15E-03 
2.0-IE--0-1 
2.IJIJE-0-' 
2.77E-05 
1.07E-06 
2.26E-05 
6.Jl!E-05 
9.69E-09 
2.60E--05 
1.19E-07 
1.61E-05 
1.0-'E~-' 

' ED = Exposure Duration J' Equation fo r Cancer Risk:: Chronic Dai ly Intake {Car) x Slope Factor 
BW = Bodyweight 

Future R«reation1I Vi,itor (Child) Future Construction \Vorker-
lnlake I Hazard Cancer Int ake Hazard Cancer 

(mg&g-dn) Quotient Risk ~ kg-d,1,·} Quotient Risk 
(Ne) (Car} (Ne) (Car) ' ' 

In halation of lnhalalion of 
Indoor Air Du'.\'t Indoo r Air Dun 

I Not Applicable t Not Applicable L for Future : for Futu re 
realional Visitor (Child) Construction Worker ! 

I i 

I 

I 
I 

' 

; 

i ' i 
I 

I i 
I I 

I I I I ! I 
' 

I 

: 
I ' 

Nole: Cells in lhis table were intcntionalh- len blank due to a lack of toxiciw data. 
• Sec Table G-1 for calculation of Air Ef>C. · 
NA= Infom1a1ion not arni lablc. 

h ens ~cncc:i.~•hi risl.: risl.:ubl INIIOUST Wt,;-4 

II 03 ?9 

I 
I 
I 

' I 
I 
I 
I 
' 
I 

I 
I 



TABLE G-6 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN INDOOR AIR 

CENTRAL TENDENCY (CT) 

Equ:uion for !make (mg/kg-day)• 

~1b~_H.As.s.um12.1io1J.5....f.p~,;p~UUh.~1lQID}: 
CA= Chemical Conccntrntion in Air. from EPC Solids Dala 
IR = Ingestion Rate 

SEA0-4 Remed ial Inves tiga tion 
Seneca Ar my Depot Activity 

C A.>JlLLELLE!l 
BW°'AT 

ED • Exposure Duration 
BW = Bodyweight 

Equation fo r H:11.ard Quotient "" Chroni c Dail~ Intake (Nc)/Reference Dose 

Equation fo r Cancer Risk .. Chronic Dai ly Intake (Car) :-. Slope Factor 

E~spos.urt...Er..cqu~n.c,i;· _________ _______ dl,!,.;:.====!ls..------------------------d 
An al~le 

Vo lati le Oq:.aniCll 
Acc1one 

Se m i\'Ol:t lilc O r J!a nicll 
2.-l •D initrololucne 
2-~-lcthyln;iphtha lenc 
Accn;iph1hene 
Anthracenc 
Benzo(a)anthraccne 
Benzo(a)pyrcne 
Benzo(b)fluoranthenc 
Bcnzo(ghi)pc~ lcnc 
Bcnzo( k1nuor.mthene 
Bi s(2-Ethylhexyl)phth,1l.11 c 
Bu l y lbenzy lphtha late 
Ca rbazolc 
Ch~·scne 
Di•11-butylphtlrn l:i1e 
Dibcn;,{a.h).1nthrncenc 
Dibcnzoforan 
Dielhyl ph1halate 
Fluoranthenc 
Fluorene 
lndcno( 1.2.l •cd)pyrenc 
N-Nitrosodiphcn~ !amine 
Nnphtha lene 
Penlachlorophenol 
Phena nthrenc 
Pyrenc 

Pelllicidc~CB11 
.J.-1'-0DD 
-1.-1 '-00E 
-1.-l'·DDT 
Alpha-Chlordane 
Aroclor•\2 5-1 
Aroclor- 1260 
Bcta-B HC 
Di eldrin 
Endosulfan I 
Endosulfon II 
Endosulfon sulfate 
Endnn 
Endrin aldehyde 
Endrin kclonc 
Gamma-Chlo rdane 
Hep1achlor 
Hcp1:1chlor cpoxide 
~fc1hox~·chlor 

Nil roa romalicll 
I .J -Dinitrobenzcne 
2.-1.6-Trinitrotoluene 
2 . .1-Dinitrotolucne 
2-amino--1 .<,-Dinitroto lucne 
-l•a111ino-2.6•Dinitro1o lu cne 
ROX 
Te1~·I 

Mct:illl 
Aluminum 
Amimom· 
Arsenic · 
Barium 
Be~llium 
Cadmium 
Calcium 
Chromium 
Coba lt 
Copper 
C~anide 
Iron 
Lead 
r-..1agnesium 
r,..-tangancsc 
Mercu~· 
Ni ckel 
Potassium 
Siker 
Sod ium 
TI,allium 
Van:idium 
Zi nc 

Inh alatio n 
RID 

(mg/kg-d:n ') 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K.60E-0-1 
NA 
NA 
NA 

NA 
NA 
NA 

2.00E-0-1 
NA 
NA 
NA 
NA 

A 
NA 
NA 
NA 
NA 
NA 

2.00E-0-1 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.-IJ E-03 
NA 
NA 

I -IJE-0-1 
<,.OO E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.-IOE-05 
8.57 E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard uo tienl and Cancer Risk: 

Can:. S lopt Ai r [ PC• 
Inhalat ion from Solids 

(mg/kga-Oa\')• I 

NA <dlOE·IO 

NA 6. 12E.OIJ 
NA :U5E.08 
NA 2 J 8E-08 
NA 1.1 7E-O!I 
NA SJUE-08 
NA 1.-1 5E-07 
NA I 87E-07 
NA 1.-I SE-07 
NA I.-I JE-07 
NA UIE.05 
NA I 2.72E-08 
NA 9.86E-08 
NA 2.2 1E-07 
NA 5.-1-IE-07 
NA 5. IOE-08 
NA 2.HE-08 
NA 2.21E-09 
NA -U5E-07 
NA UIJE-08 
NA URE-07 
NA 1.12E.()9 
NA 2.2 1E-08 
NA 8.JJE-08 
NA 3.9 1E4'l7 
NA -l.25E-07 

NA 5.IJ5 E- IO 
NA 2.0-IE-08 

3.-IOE-0 1 IJ.52E-08 
J .50E-O I L'IJE-08 
-1.00E.0 1 l .55E4'l6 
H lOE-01 5.27 E-O!I 
l.86E+OO 5 27 E·IO 
l.6 1E+-O I I 87E.O!I 

NA 2.72E-OIJ 
NA 5 IOE-IO 
NA J.-IOE-OIJ 
NA 5.H E-OIJ 
NA 6.63E-09 
NA 6 29E-OIJ 

J 50E-O l I 62E-09 
-U5E+OO 5.78 E•IO 
IJ IOE+OO 6 12E-OIJ 

NA 663 E-OIJ 

NA 3.0G E-OIJ 
NA -t-12E-09 
NA J .2JE-08 
NA 5 -I-I E-09 
NA 5 IOE-09 
NA 3.-IOE-09 
NA I.JIJE-0!1 

NA 1.0-IE-0-1 
NA -I.-UE-07 

l.5IE+o 1 5 7 1E-07 
NA 6.05E-05 

l'I.-IIIE+flO 7.82E-OIJ 
6.JOE-+-00 2.2-I E-06 

NA -I JOE-OJ 
NA 3. IJE-05 
NA 6.J IE-07 
NA 2.07E-05 
NA -l.88E-07 
NA 6. ISE-03 
NA 2.0-I E-0-1 
NA 2.IJIJE-0-I 
NA 2.77E-05 
NA 1.07E-06 
NA 2 26E-05 
NA 6 ,38[-05 
NA 9.69E-09 
NA 2 60E.05 
NA 1.1 9E-07 
NA 1.6 1E-05 
NA I.O.&E-0-1 

Note Cell s in this 1ablc were in tenlionally lcfl bl:mk due to a lack of 10:<:ici1y d.ita. 
• Sec Table G4 ror calcul:uion of Air EPC. 
NA• ln fonnation no1 :w ai lablc 

Hazard I Ca ncer 

--====---;I Quo1ic n1 Risk 

I 

Inh alat ion of 
Indoo r Ai r Dust 
Not Applicab le 

fo r Future 
Re11iden l Adu lt 

Future Resident Child 
lnl ake 

(mg/kg•dn) 
Hazard 

Quotient 
Ne Car 

lnhala1 ion of 
Indoo r Ai r Dusi 
Nol Applicab le 

fo r Futu re 
Rc, idcnt C hild 

Ca ncer 
Risk 

II 0 ll'J<J 



TABLE G-7 
CALCULATION OF INTA KE AND RISK FROM THE INGESTION OF INDOOR DUST/DIRT 

REASONABLE MAXIMUM EXPOSURE (RME) 

Equ:llion for Intake (mg/1.:g -day) = 

' 'Ylli.i.bks..CA»u.m~~P.lor arc Listed at the Bottcunl 
CA= Chemical Concentration in Air. from EPC Solids Datn 
IR= Ingestion Rate 
CF = Conversion Factor 
f-1=._Fra ion n 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

CA :slR x Cfx Fix EF:s ED 
B\VxAT 

EF = Exposure Frequency 
ED = Exposure Dura.tion 
BW"' Bodyweight 

T 

Equ.ilion for Haz.ird Quotient = Chronic D.i ily In take (Nc)/Rcfcrence Dose 

Equ.ition for C.inccr Risk= Chronic D.i ily Intake (C.i r) x Slope F.iclor 

Oral ! Care. Slope 

i 
EPC Current Site Worker Future Indoor P ark W orker. 

Analyte RID Oral Solidi Intake Hu ard Cancer I Intake I Hazard ' I (mg,l!;~-d•rl Quotient Risk I {mgffig-da1·I Quotient I 
fmull,o-d3\•\ I tm-- 11 • -d.iv\-1 tm- 11·-' IN cl I Carl ; INc I CCar) 

1Vo latile Organi cs I I I I 

Acetone 1.00E-01 NA 4.00E-02 2.74E-08 JE-07 I 

Semirnlatile Organics Ingesti on or 
2.-1-Dinitrotoluene 2.00E-OJ 6.80E-0 I J.60E-OI Indoor Dust/Dirt 2.47E-07 8.81E-08 IE-04 
2-Mcthylnaphtha lene 4.00E-02 NA UOE+-00 Not Applicable fo r 1.0JE-06 JE-05 

1
Acenaphthene 6.00E-02 NA l.40E+-OO Current Site Worker 9.59E-07 2E-05 
IAnthracene 3.00E-0 1 NA 6.90E-OI I 4.7JE-07 2E-06 
,Bcnzo(a)anthracenc NA 7.JOE-0 1 5.20E+oo I 1.27E-06 
1Benzo(a)pyrcne NA 7.JOE+-00 8.50E+-OO i 2.0BE-06 
Bcnzo(b)fluoranthcnc NA 7.JOE-0 1 I.I OE-t-0 1 2.69E-06 
Bcnzo(ghi)pcrylcne NA NA 8.70E-t-OO 

!Bcnzo(k)nuoranthcne NA 7.JOE-02 8.JOE-t-00 2.0JE-06 

1
Bis(2-Ethylhcxyl)phthalatc 2.00E-02 l.40 E-02 8.90E-t-02 6.IOE-04 2.18E-04 I JE-02 

I Butylbcnzyl p htha la tc 2.00E-0 1 NA 1.60E+o0 I.I OE-06 ' 5E-06 
:c.irbazolc NA 2.00E-02 5.80E+o0 l.42E-06 
!Chryscnc NA 7.JOE-03 1.JOE-t-01 J.18E-06 
Di-n-butylphtha latc I.OOE-0 1 NA J.lOE-t-01 2.19E-05 2E-04 

1 g;::~;,~f:!a:thraccnc 
NA 7 JOE+-00 J.OOE+-00 7.J4E-07 
NA NA 1.50E+oo 

Diethyl phthala tc R.OOE-0 1 NA 1.JOE-01 S.90E-08 IE-07 
Fluoranthe nc 4.00E-02 NA 2.50E-t-01 l.71E-Ol 4E-04 
Fluorene 4.00E-02 NA 7.GOE-01 5.21E-07 IE-05 
lndcno( 1.2.3-cd)p~TCnc NA 7.JOE-0 1 7.50E+-OO l.8JE-06 
N-Nitrosodiphcnylaminc NA 4.90E-OJ 6.GOE-02 l.6 1E-OR 
Naphthalene 2.00E-02 NA I.JOE+-00 8.90E-07 4E-05 
Pent.1ch lorophenol J .OOE-02 l.20E-0 1 4.90E+-OO ' J .J6E-06 ' 1.20E-06 IE-04 
Phcnanthrene NA NA 2.JO E+-01 
Pyrene l .OOE-02 NA 2.50E-t-01 1.71E-05 GE-04 

1Pc!1 ticidcs/PC8 !1 
4.4'-DDD NA 2.40E-OI J .lOE-02 8.56E-09 
4.4'-DDE NA J.40E-O l 1.lOE+-00 2.94E-07 
4.4'-DDT 5.00E-04 3.40E-O I 5.GOE+-00 J.84E-06 l.l7E-06 8E-OJ 

1~ ~~~f~~~~o;: ane 
5.00E-04 J .50E-01 7.ROE -01 5.J4E-07 l.9 1E-07 IE-OJ 
2.00E-05 2.00E+-00 9. IOE+-01 6.2JE-05 2.lJE-05 JE+oO 

Aroclor-1260 2.00E-05 2.00E+-00 J. IOE-t-00 2. l lE-06 7.58E-07 IE-0 1 
1Bcta-BHC NA I.SOE+-00 J. IOE-02 7.58E-09 
Dieldrin 5.00E-05 1.60E+o l I.IOE+-00 7.5JE-07 2.69E-07 2E-02 

!:~:~:~:~:~ :1 
6.00E-03 NA 1.60E-OI I.IOE-07 2E-05 
6.00E-OJ NA l .OOE-02 2.0lE-08 JE-06 

Endosu lfan su lfate 6.00E-OJ NA 2.00E-01 l.l7E-07 2E-05 
Endrin J .OOE-04 NA l .lOE-01 2.19E-07 7E-04 
Endrin aldch~·de NA NA J .90E-O I 
Endrin ketone NA NA J .70E-01 
Gamma-Chlordane 5.00E-04 J.lOE-0 1 9.50E-02 6.51E-08 2.JlE-08 IE-04 
Hept.1ch lor 5.00E-04 4.50E-t-OO l .40E-02 2.JJE-08 8.JlE-09 5E-05 

I He pt.ilchlor epoxidc 1.JOE-05 9. IOE+-00 J .GOE-01 2.47E-07 8.81E-08 2E-02 

I 
Mcthoxychlor 5.00E-OJ NA J .90E-OI 2.67E-07 5E-05 

Nitroaromatiu 
1,3-Dini trobcnzene I.OOE-04 NA 1.80E-OI 1.2JE-07 IE-OJ 
2.4.6 -T rinitrotoluene 5.00E-04 J.OOE-02 2.60E-01 1. 78E-07 6.JGE-08 4E-04 
2.4-Dinitrotolucnc 2.00E-OJ 6.80E-O I 1.90E+o0 I. JOE-06 4.65E-07 7E-04 
2-amino-4,6-Dinitrotoluene NA NA J.lOE-0 1 
4-.imino-2.6-Dinitrotoluene NA NA J.OO E-01 
ROX l .OOE-OJ I. IOE-0 1 2.00E-01 l.l7E-07 4.89E-08 5E-Ol 
Tctryl i.OOE-02 NA R.lOE-01 5.62E-07 GE-05 

i\1ctal!I 
Alum inum I.OOE+-00 NA 6. IIE+oJ 4.18E-OJ 4E-OJ 

I Antimony 4.00E-04 NA 2.61E-t-OI l.79E-05 4E-02 
Arsen ic J .OOE-04 l.50E+o0 l .36E+ol 2.JOE-05 8.22E-06 I RE-02 
Ba rium 7.00E-02 NA J.56E+oJ 2.44E-OJ JE-02 
Be~ ll ium 2.00E-OJ NA 4.GOE-01 J.15E-07 lE-04 
Cadm ium 5.00E-04 NA l.l2E+o2 9.04E-05 2E-O I 
Ca lcium NA NA 2.5J E-t-05 
Chromium I 50E+O0 NA 1.84E+oJ l. 26E-OJ 8E-04 
Coba lt 6.00E-02 NA J .71E-t-01 2.54E-05 4E-04 
Copper 4.00E-02 NA 1.22E+oJ 8.JGE-04 2E-02 
Cyanide 2.00E-02 NA 2.87E+o l 1.97E-05 IE-OJ 
!iron J .OOE-0 1 NA J .62E-t-05 2.48E-OI 8E-0 1 
1 Lead NA NA 1.20E-t-04 
M.agnesium NA NA l.76E+o4 
Ma ngonese 5.00E-02 NA 1.6J E+oJ l.12E-OJ 2E-02 

1Mercu~· J .OOE-04 NA 6.28E-t-0 1 4.JOE-05 IE-01 
1Nickel 2.00E-02 NA I.JJE-t-OJ 9. II E-04 5E-02 
Potassium NA NA J.75E+oJ 
Silver 5.00E-OJ NA 5.70E-O I J.90E-07 8E-05 
Sodium NA NA l.5JE+oJ 

l~~~~~:m 
8.00E-Ol NA 7.00E+-00 I 4.79E-06 6E-02 
7.00E-03 NA 9.48E+o2 6.49E-04 ' 9E-02 

1
Zinc J .OOE-0 1 NA 6. IOE+oJ I 4. 18E-OJ IE-02 

I 
Total Hazard Q uotient and Cancer Risk: I SE+OO 

Cancer 
Risk 

6E-08 

9E-07 
lE-05 
lE-06 

IE-07 
J E-06 

JE-08 
lE-08 

5E-06 

IE-06 
8E-11 

IE-07 

lE-09 
IE-07 
5E-07 
7E-08 
4E-Ol 
lE-06 
IE-08 
4E-06 

SE-09 
4E-08 
8E-07 

2E-09 
JE-07 

5E-09 

IE-05 

9E-05 

IIR = 
Auumption!I ro r Future Ind oor Park Worker 

Note: Ce lls in this l.ilblc we re intentionally left bl.ink due to a lack or toxicity data . 
NA = In form ation not available. 

CF= 

( ' · 
EF = 

1ED = 
BW= 
AT (Nc) • 
AT Car • 

I 00 mg solid/day 
I E-06 kg/mg 

1 unitless 
I 75 days/year 
25 \'Cilr5 

70 i.;g 
9 125 davs 

25550 da~·s 

I I 0899 

r,selorl 



Equation fo r Intake (mg/kg-day) • 

TABLE G-7 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF INDOOR DUST/ DIRT 

REASONABLE MAXIMUM EXPOSURE (R/11E) 
SEAD-4 Remedial Invesligntion 

Seneca Army Depot Act iv ity 

CA,x IR ;s CF ;s Fl x Eu...E.Q 
8\VxAT Equa tion fo r Haza rd Quotient ,.. Chro me Daily lnt.ike (Nc )IRcfercnce Dose 

Va ri ~bks_(AsJ1.U11Jllism.Li~ ILB&.c..cpJor arc Listed ill 1hc Bot\2m.1. 
CA"" Chemicill Concc nlriltion in Ai r. from EPC Solids Dilta EF "' Exposure Frequency 

ED "' Exposure Duration 
BW"' Bodyweight 

Equation fo r Cancer Risk ,.. Chronic O.iily lnt.ike (C.ir) x Slope Fi!ctor 
IR = Ingestion R.itc 
CF = Con\'crsion Filc tor 

El .. ~ -1:[acl~ ,ecse,te""'=-------- -----="'=="""""'"'"'-"'""=---------------------------- ------d 

Oral Care. Slope EPC 
Analytc RfD 0ml Solidi 

m /kg-dav) (mgll; g-dav)-1 (mgll. 

Vola tile Or~anicJ 
Acetone I UOE-01 NA 4.00E-02 

Scmirnlalilc Or~anic~ 
2.4- Dinitrotolucnc 2 00E- 0J 6 ROE-0 1 3.60E-O \ 
2-Mcthylna phthalcnc 4 U0E-02 NA l.50E+OO 
Acc naphthene (t.fl0E-02 NA 1.40E+OO 
Anthrace nc 3.00E-01 NA 6.90E-O l 
Be nzo{.1)anthracene NA 7 JOE-0 1 l .20E+OO 
Bcnzo(a)pyrenc NA 7.30E+OO R.lO E+OO 
Bcnzo(b)nuoranlhcne NA 7 JOE-0 1 I.IOE+O l 
Bcnzo(ghi)pcrylcne NA NA R.70E+OO 
Bc nzo(l. )nuoranthcne NA 7 JOE-02 8.30E+OO 
Bis(Z-Ethylhexyl)phthal iltc 2.00E-02 1.40E-02 R.90E+02 
Butylbcnzylphthalilte 2 00E-0 1 NA 1.60E+OO 
Carbazole NA 2.00E-02 l .ROE+OO 
Chryscnc NA 7.JOE-03 l.30E+O \ 
Di-n-but~ lphth:1 la tc I ll0E-0 1 NA 3.20E+Ol 
Dibc n z( a .h )a nth race ne NA 7 30E+OO 3.00E+OO 
Dibcnzofuran A NA l.lOE+OO 
Dieth~·I phthalate R U0 E-01 NA l.30E-O\ 
Fluor.lnthcne 4 OOE-02 NA 2.lOE+O I 
Fluorene 4 IIOE-02 NA 7.60 E-OI 
lndcno( 1.2.3--cd )p~Tcnc NA 7 JOE-01 7.lO E+OO 
N-Nitrosodiphcnylamine NA 4 90E-03 6.60E-02 
Naphth.llene 2 OOE-02 NA l.30E+OO 
Pcntuchlorophenol 3 0UE-02 l.20E-Ol 4.90E+OO 
Phcnanthrcnc NA NA 2.30E+O l 
P~rcnc 3.00E-02 NA 2 lOE+O \ 

~!Ji.ci<JJ:.!lfl:J!, 
4.4'-DDD NA 2.40E-O l 3.lO E-02 
H '-DDE NA 3 4UE-O I 1.20E+OO 
4.4'-DDT 5 00 E-04 3 40E-O l ; ,60E+OO 
Alph.1-Chlordane 5 tJOE-0.J J .;oE-0 1 7.RO E-01 
Aroc lor- 1254 2 UllE-05 2.00 E+O0 9. I0E+o l 
Aroclor- 1260 2 00E-05 2.00E+/10 3. IOE+OO 
Bct.i-BHC NA 1.ROE+OO 3. IOE-02 
Dicldrin 5 OOE-05 1.GO E+O l I.I OE+OO 
Endosu lfon I 6 II0E-03 NA 1.60E-Ol 
Endosulfan II 6 0UE-0J NA 3.00E-02 
Endosulfon su lfate 6 OOE-03 NA 2.00E-01 
Endrin 3 OOE-04 NA 3.20E-Ol 
Endrin .1ldchyde NA NA 3.90E-Ol 
Endrin ketone NA NA 3.70E-O\ 
Gamma-Chlord:1nc 5 00E-04 3 lOE-0 1 9.lO E-02 
Hcptachlor 5 00E-04 4.lOE+OO 3.40E-02 
Heptachlor epoxidc I 30E-Ol 9 I0E+O0 3.60E-O\ 
r-.,fcthox~chlor l OO E-03 NA 3.90E-Ol 

Ni1ro11romati c11 
I .J-Dinitrobc n;:cnc I 00E-04 NA I.R OE-OJ 
ZA.6-Trinitro1olucnc 5.00E-0-' 3.00E-02 2.60E-Oi 
2.4-Dinittotoluenc 2.00E-03 6.ROE-0 1 I 90E+OO 
2-a mino-4.6-Dinilrotolucnc NA NA 3.20E-01 
.J-amino-2.6-Dinitrotolucnc A NA 3.00E-01 
ROX 3 00E-03 I lflE-0 1 2.00E-01 
Tctryl I OO E-02 A RlOE-0 1 

Ml:.t1d! 
Alum inum I nnE+OO A 6. II E+03 
Antimony 4.00E-04 NA 2.6 \ E+O l 
Arse nic 3.00E-04 l.lOE+OO 3.36E+O l 
Barium 7 OOE-02 NA 3.l6E+03 
Bery llium 2.00E-03 NA 4.60E-0 1 
Cadmium s .nnE-04 NA l.32E+02 
Ca lc ium NA NA 2.l3E+Ol 
Chromium I lOE+OO NA 1.R4E+03 
Cob.ill 6 OOE-02 NA 3.7\E+Ol 
Copper 4 OO E-02 NA l.22E+03 
Cyanide 2 OO E-02 NA 2.87E+O l 
Iron 3 OOE-01 NA 3.62E+Ol 
Lc.1d NA NA l.20E+04 
M.lgncsi um NA NA l.76E+04 
Nfonguncse l OO E-02 NA I 63 E+03 
~_rcu.o: 3 OOE-04 NA 6.2RE+O l 
Niel.cl 2 00E-02 NA l .33E+03 
Potassium NA NA 3.7lE+o3 
Sili..or 5 OOE-03 NA l .70E-OI 
Sodium NA NA l.l3E+03 
Th.1\lium R O0E-05 NA 7.00E+OO 
Vu nadium 7 OOE-03 NA 9.4 RE+o2 
Zinc 3 OOE-01 NA 6. \0E+03 

Total Hazard uolient and Cancer Risk: 

Note Ce lls in this table were intcnl ion.llly lcn blanl. due to a lock of toxici ty dut.l. 
NA • ln fo nnation not availnb lc 

h cnJ ~cncc:1 ~Jn nd; m 1!3bl INfiDUST WKJ 

Future Construction \Vorke.r 
Intake 

(mg/kg-dav} 
Haza rd 

Quotient 
Ne Car 

ln ~cll tion or 
Indoor Du11t/Dirt 

Not App lic able for 
Future Construction Worker 

Cancer 
Risk 

Future Recreational Visitor (Child) 
Intake Hazar-d Cance r 

_____m1g/kg-d1n·) Quotient Rii k 
Ne Car 

lngcition of 
Indoor Du11t/Dirt 

Not App licable for 
Future Recreational Villitor (Child) 

II 08 99 
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Equation for Intake (mg/kg-day) = 

TABLE G-7 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF INDOOR DUST/DIRT 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

CA X IR X CF X FI X EE X ED 
BW xAT 

Yariilblc-'1A.rnimp~om.Rc«:R1<>uru.is~allhoJlmloml; 
CA= Chem ica l Conccn1ration in Ai r. from EPC Solids Data EF = Exposure Frequency 

ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Refcrc ncc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
IR .. h1gestion Rate 
CF= Com·crsion Fac tor 
_f l - FractiQ!U.Ilscslcd 

Ana l~1c 

Volatile Organic~ 
Aceto ne · 

Scmirnlatile Oq~unics 
2.4- Dinitrotolucnc 
2-Mcthylnaphtholc nc 

'Accna phthcnc 
Anthraccnc 
Bcnzo(a)anthraccnc 

:Benzo(a)pyrene 
Benzo(b)Ouoranthcne 
Benzo(ghi)pcrylcne 
Benzo(k)Ouoranthcnc 
B is(2-Ethylhcx y l)phtha la tc 
Bu 1ylbcnzyl ph lha late 
Carbazole 
Chryscnc 
Di-n-butylphthalatc 
Dibcnz(a.h)anthraccnc 
Dibcnzofuran 
Diethyl phthalatc 
Fluoranthcne 
Fluorcnc 
lndeno( l ,2,3-cd)pJTenc 
N-Nitrosod iphcnylamine 
Naphthalene 
Pcnlach lorophcnol 
Phcnanthrcnc 
Pyrcnc 

Pc.itkidcl!i.e..c.& 
4.4'-DDD 
H'-DDE 
4:4'-DDT 
Alpha-Chlordane 
Aroclor-1254 
Aroc lor- 1260 
Bc1a-BHC 
Dicldrin 
Endosulfon I 
Endosulfon II 
Endosulfon sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Ch lordane 
Hcptachlor 
Hcptachlor cpoxide 
Mcthoxychlor 

Nitroaromatin 
1.3 -Dinitrobcnzcne 
2.4 .6-Trinitrololucnc 
2.4- Dinitroto lucne 
2-ami no-4.6-Dinitrotolucnc 
4-a m i no-2 .6-Din itroto I uenc 
RDX 
Tctryl 

Me1als. 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Ca lcium 
Chromium 
Cobalt 
Copper 
Cya nide 
Iron 
Lead 
Magnes ium 
Manganese 
~.rc.un: 
Nickel 

·Potassium 
Sil= 
Sodium 
Thallium 
Vanadium 
Zinc 

!Total Hazard Quotient a 

Note: Ce lls in this table were 
NA= Info rmation not ava ilabl 

h: en~ i.cnc1:3 sJri risL.: riskt:ibl INGDUST.WK➔ 

I 

Oral 
RID 

(mglkg-dav) 

1.00E-0 1 

2.00E-03 
..J .OOE-02 
6.00E-02 
3 .00E-01 

NA 
NA 
NA 
NA 
NA 

2.IIOE-02 
2.llOE-0 1 

NA 
NA 

1.UOE -0 1 
NA 
NA 

!UJOE-01 
..J .OOE-02 
..J.OII E-02 

NA 
NA 

2.00E-02 
3.00E-02 

NA 
J .OOE-02 

NA 
NA 

5.00E-04 
5.00E-04 
2.00E-05 
2.00E-05 

NA 
5.00E-05 
6.00E-03 
C,.OOE-03 
6 OUE-03 
3.00 E-04 

NA 
NA 

5.00E-04 
5.00 E-04 
1.3UE-05 
5.00E-03 

\ .OO E-04 
5.00E-0,1 
2.00E-03 

NA 
NA 

3.00E-OJ 
1.00E-02 

1.00E+-00 
4 .UUE-04 
3.00E-04 
7.00E-02 
2.0UE-OJ 
5.0nE-04 

NA 
. E 00 1.)0 + 

6.00 E-02 
4.00E-02 
2.00 E-02 
J .OOE-01 

NA 
NA 

5.00E-02 
3.00E-04 
2.00E-02 

NA 
5.00E-OJ 

NA 
R.OOE-05 
7.00E-OJ 
3.00E-01 

' 

i 

Care. Slope 
Oral 

(mglkg-dav)- 1 

NA 

6.80 E-O I 
NA 
NA 
NA 

7.JOE-0 1 
7.JOE+-00 
7.JOE-01 

NA 
7.JOE-02 
l.40E-02 

NA 
2.00 E-02 
7 JO E-03 

NA 
7.JOE+-00 

NA 
NA 
NA 
NA 

7.)0E-01 
4.?0E-03 

NA 
l.20E-Ol 

NA 
NA 

2.40 E-OI 
3.40E-0 1 
HOE-01 
J .lOE-0 1 
2.00E+-00 
2.00E+-00 
1.80E+-00 
1.60E+-O I 

NA 
NA 
NA 
NA 
NA 
NA 

350E-OI 
4.lO E+-00 
9. IOE+-00 

NA 

NA 
3.00 E-02 
6.SOE-0 1 

NA 
NA 

l.l OE-0 1 
NA 

NA 
NA 

l.lOE+-00 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I 

I 

AT -Av~&ipg Time 

EPC 
Solidi 

4.00 E-02 

3.60E-OI 
UOE+oO 
1.40E+o0 
6.?0E-0 1 
5.lOE+oO 
8.lOE+oO 
l.lOE+o l 
8.70E+o0 
8.JOE+oO 
8.90E+o2 
1.60E+o0 
5.80E+o0 
l.30E+ol 
J .20E+o l 
3 .00E+oO 
1. lOE+oO 
UOE-0 1 

2.lOE+o l 
7.60E-0 1 
7.lOE+oO 
6.60E-02 
I.JOE+oO 
4 .90E+-00 
2.30E+o l 
2.lOE+o l 

3.lO E-02 
1.20E+o0 
l .60E-e-OO 
780E-OI 
9 . IOE+o l 
J . IOE+oO 
J . IOE-02 
l.lOE+oO 
1.60E-Ol 
3.00E-02 
2.00E-0 1 
3.20E-Ol 
3.90E-OI 
3.70E-O I 
9.lOE-02 
HOE-02 
3.60E-O l 
J .?OE-0 1 

I.SOE-0 1 
2.60E-O I 
1.90E+o0 
3.20E-O l 
J.OOE-0 1 
2.00E-01 
8.20E-Ol 

6. IIE+o3 
2.61E+ol 
3.36E+ol 
J .l6E+o3 
4.60E-OI 
l.32E+o2 
2.lJE+ol 
1.84 E+oJ 
3.71E+ol 
1.22E+o3 
2.87E+o l 
3.62E+o5 
l.20E+o4 
l.76E+o4 
l.63E+o3 
6.28E+ol 
UJE+oJ 
J .75 E+o3 
5.70 E-OI 
l.53E+o3 
7.00E+oO 
9.48E+o2 
6. IOE+oJ 

Future Resident Adult 
Intake I Hazard 

(mg/kg-dn) Quotient 
(Ncl I (Carl 

I 

: 
I 

I 

I 

Ingestion or 
Indoor Dust/Dirt 

Not Applicable ror 
Future Resident (Adult) 

I 

' I 
I 
I 

! 
! 
I 

I 

I 

' 

I 

Cancer 
Risk 

I 

I 

! 
' 

I 
I 

I 

Future Resident Child 
Intake 

(mg/kg-da,·) 
Hazard 

Quotient 
(Ne) (Car} 

I 

l 

' 
' 
! 
I 
I 

I 

Ingestion or 
Indoor Dust/Dirt 

Not Applicable for 
Fulure Resident (Child) 

I 

I 
: 

! 
I 
I 

! 
I 

I 

I 

I 
I 
I 

I 

Cancer 
Risk 

11 08')1) 
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TABLE G-8 
CALCULATION OF INTAKE AND RISK FROM INGESTION OF INDOOR DUST/DIRT 

CENTRAL TENDENCY (CT) 
SEA0-4 Remedial Investiga tion 

Seneca Army Depot Ac tivity 

Equ:11ion fo r Intake (mgAg-da~ J = 

Vruiablcs...(l\~suropJ.io_nliO.Lfa1cl1..RcccpJot..iaLL.istc_d_.i.Uh.c .... &U10nU. 

CA x IR x CF x fix EE x ED 
BWxAT 

CA = Che mica l Concentration in Ai r. from EPC So lids Data EF = Exposu re Frequency 
IR = Ingestion Rate ED "'Exposure Duration 
CF = Conve rsion Factor BW = Bodyweight 

Equa1ion fo r Haz..ird Quotient = Chronic Dail~ lnt.:ikc (Nc)/Rcfc rcncc Dose 

Equa tion fo r Cancer Risk= Chronic Daily In take (Car) x Slope Factor 

~~ rO<lioJl.lru<~•-==============="""=aafl"""'-l"""~T~·- ==-.;..=-,======= ====----==-==========d 
Oral Cure. Slope EPC Current SHC \Vorker Future Indoor Park \Vorker 

An:tlftC RfD Ornl Solid! Intake Haza.rd Cancer Intake Hazard C:mccr 
{mg&g-dav) Quotient Rillk m ~tl__ Quotient Rillk 

m• -da\· m~ ,•)- 1 (mg/kg) (Ne) Car Car 

Vo latile Organic!!'. 
Acetone I IIIIE-0 1 NA 4.00E-02 I 20E-OK IE-07 

ln j!.cslion of 
Scmirnlatilc Organics Indoo r Dust/Dirt 
2A-D in1tro1olucne 2 UIJE-OJ 6.IUJE-0 1 J 60E-0l Not Arrlicuhlc I 0RE-07 I ORE-OR :iE-05 7E-09 
2-Methylnaphtha lcnc > OOE-02 NA UOE+-00 for Cu rrent ➔ 49E-07 IE-05 
Aeenaphthcnc (1 OfJE-02 NA 1.40E+0O Si te Worker 4 IIJE-07 7E-06 
Anthracc ne 3 00E-01 NA 6.'J0E-0 1 2.U7E-U7 7E-07 
Benzo(a)anthraccnc NA 7 JOE-0 1 5.20E+-OO I 5(1E-07 IE-07 
Benzo(a)p~Tenc NA 7 JOE+-00 K.SOE+-00 2 55E-07 2E-06 
Benzo(b)nuoranthenc NA 7 JOE-0 1 I.I OE+-0 1 3 29E-U7 2E-07 
Benzo(gh i)pcrylcne NA NA K.70E+-OO 
Benzo(k)nuor:inthene NA 7.JOE-02 K.JOE+OO 2.49E-07 2E-OK 
Bis(2 • Ethylhexyl)phtha late 2 00E-02 I 4rJE-02 K 90E+-02 2 66 E-fJ➔ 2 66E-05 IE-11 2 >E-07 
Butylbcnzy lphthalate 2 00E-01 NA 1.60E+-OO ➔ 7'JE-07 2E-06 
Cnrb,:nolc NA 2.IJOE-02 HOE+-00 l.7>E-U7 JE-09 
Chrvscne A 7 JOE-OJ IJOE+-0 1 J K9E-07 JE-09 
Di-~-butylphthala1e I 0flE-0 1 NA J 20E+-0 1 9 5RE-06 IE-0➔ 

Dibcnz( a, h )an thraccne A 7 JO E+-00 J OO E+-00 K 9RE-0R 7E-07 
Dibcnzofo ran , A NA I SOE+-00 
Diethyl phtha late K U0E-0 1 NA 1.JOE-01 3 R9E-UR 5E-0K 
Fluoran lh enc ➔ 00E-02 NA 2 50E+-O I 7 4'JE-0<1 2E-04 
Fluorene 4 II0E-02 NA 7.60E-0 1 2 2KE-07 6E-06 
I ndeno( 1.2.3-cd)p~Tcne NA 7 JOE-0 1 7.IOE+-00 2 25E-07 2E-07 

-Ni trosod iphenylamine NA 4 'JOE-OJ 6 6D E-02 I 'JRE-09 IE-I I 
Naph1h.ilcnc 2 00E-02 NA 1.JOE+-00 3 IIIJE -07 2E-05 
Pcntac hloropheno l 3.0nE-02 I 20E-O I 4.'J0E+-00 I ➔ 7E - 0(, I 47E-07 5E-05 2E-OK 
Phenanthrcne NA NA 2 J0E+fH 
Pyrcnc J IIOE-02 NA 2.50E+0 I 7 49E-06 2E-o, 

Pcsticidc.,/PCBs 
H '-DDD NA HUE-0 1 J.SOE-02 I 05E-09 JE- 10 
4.4'-DDE , A HOE-01 1.20E+-00 J 59E-0R IE-OK 
4.4'-DDT 5 00E-114 JAOE-0 1 5.60E+00 1 6KE-06 I 6RE-07 JE -UJ 6E-OK 
Alpha-Chlordane 5 00E-0➔ J SOE-0 1 7.KOE-0 1 2 34E-07 2.JOE-OK 5E-OO RE-09 
Aroc lor-1254 2 00E-05 l 00E+O0 9. I0E+O I 2 72E-05 2 72E-06 JE+flO 5E-06 
Aroc lor-1260 2.IIIIE-05 2.00E+oo J. IOE+-00 9 2KE-07 9 2RE-0R 5E-02 2E-07 
Bcta-BHC NA 1.KOE+-00 J . IOE-02 'J.2RE-I0 2E-09 
Die ldrin 5 00E-05 I 60E+O I I.I OE+-00 J 29E-07 J 29E-OK 7E-Ol 5E-07 
Endosu lfon I 6.IIIIE-03 NA 1.60[-01 ➔ 79E-0R RE-06 
Endosul fo n II 6 OOE -OJ NA J OO E-02 R.9RE-09 I E-06 
Endosul fon sul fate (i 00E-03 NA 2.00E-01 5 ?CJE-0K I E-05 
Endrin J 00E-04 NA l 20E-OI CJ3RE-flR JE-04 
Endrin alde hyde NA NA l .90E-Ol 
Endrin ketone NA NA J.70E-OI 
Gamma-Chlordane 5 IIIIE-04 J SOE-01 9.;0E-02 2 R.JE-0R 2 R,E-09 6E-05 IE-09 
Heptachlor 5 onE-o➔ 4 SOE+-00 HOE-02 I U2E-0R I 02E-09 2E-05 5E-09 
Hept.achlor cpoxidc I JOE-05 IJ I0E+-00 J.60E-OI I mtE-07 I ORE-OK RE-03 IE-07 
~-lcthox~chlor 5 00E-03 NA J IJ0E-0 1 I 17E-fl7 ZE-115 

Ni troaromatiu 
1.3-Dinitrobcnzcnc I 00E-04 NA 1.ROE-01 5 )IJE-IIR 5E-04 
2. 4.6-Trinitrololucnc 5 00E-04 J.OOE -02 2 60E-OI 7.7KE-OK 7 7RE-09 2E-04 2E-IO 
2.4-Dinitrotoluenc 2.00E-03 6.KOE-0 1 1.CJ0E+o0 ~ 69E-07 5 69E-0R JE-04 ,E-08 
2-amino-4.6-Dinitrotolucnc NA NA J.20E-OI 
4-amino-2.6-Dinitroto lucne NA NA J.OOE-0 1 
RDX J IIIIE -03 I IOE-01 2.00E-01 5.IJCJE-UK ) IJIJE-0IJ 2E-05 7E- IO 
Tctry l I 00E-02 NA UOE-01 2 46E-U7 2E-05 

Mc111 l!1 
Alumi num I 00E+O0 NA 6. l lE+03 I KJE-OJ 2E-Ol 
Antimony 4 OOE-04 NA 2.61E+-O I 7 SIE-06 2E-02 
Arsenic ) 0IIE-04 I lOE+-00 l J6E+-O I 1.0IE-05 I 0 IE-0(, JE-02 2E-06 
Barium 7 OflE-02 NA l.56E+-OJ I 07E-Ol 2E-02 
Bc~llium 2 00E-03 NA HOE-0 1 I JSE-07 7E-05 
Cadmium 5 II0E-04 NA l.l2E+-02 J .95[-05 SE-02 
Calcium NA NA 2.SJE+-05 
Chromium I SOE+-00 NA I 84E+-Ol 5 l lE-O, >E-04 
Coba lt 6 IHIE-02 NA J.71E+-O I I I IE-05 2E-04 
Copper ➔ llflE-02 NA 1.22E+-OJ J .65E-o, CJE-03 
C,anidc 2.llOE-02 NA 2.87E+-O I K 59E-06 ➔ E-04 

lr~n J OOE-0 1 NA l .62E+-Ol I OKE-0 1 >E-0 1 
Lead NA NA UOE+-04 
Mag nesi um NA NA l.76E+-04 
Ma nganese 5 U0E-02 A l.6JE+-OJ 4 RRE-04 IE-02 
Mercu ry J IICIE-04 NA 6.28E+-OI I KKE-05 6E-02 
Nici.c l 2 U0E-02 NA I JJE+-OJ 3 98E -0➔ 2E-02 
Potassi um NA NA J 75E+-Ol 
Sil,cr 5 II0E-03 NA 5.70E-O I I 71E-07 JE-05 
Sodium NA NA UJE+-OJ 
Th.111ium K 0IIE-05 NA 7 OOE+-00 2 IOE-06 JE-02 
Vanadium 7 IHlE-03 NA 9AKE+-02 2 . K➔ E-04 >E-02 
Zinc 3 nOE-01 NA 6 IUE+-Ol I RJE-OJ (1E-OJ 

Total Hazard uolient and Cancer Risk : 2E+00 IE-05 
Auumptions for Future Indoor Park Worker 

IR • 50 mg solid/day 
CF • IE-06 kg/mg 
Fl • I unitlcss 
EF • 153 da~s/ycar 
ED • 7 ,cars 
BW • 711 ~g 
AT (Ne) • 1555 dan 
AT Car • 25550 da~·s 

OIC Cells in this table were in1cntionall~ lcfi blank due lo a lack of tox icity da!a. 
NA,. ln fomrntion not a,·ai lablc 

h cn1 , cnc~:a .'Wn n<l m l bbl INOllU~'T WK.i r aac I nf J 



TABLE G-8 
CA LCULAT ION OF INTAKE AND RISK FROM INGESTION OF INDOOR DUST/DIRT 

C ENTRAL TENDENCY (CT) 

Equation fo r Inta ke (mgJl;g.day) -

Y,;,ti•blc.ucl.mlJllRli<>n'-.li1LEil.clLR.c<.ol>JQUUOJ..inc.1LIL1h<Jl.o.1tomJ; 
CA= Chemical Concentration in Ai r. from EPC Solids Dala 
IR '"' Ingestion R.i te 
,CF = Con,·c rsion Fac tor 
Fl,.=,..fr.-1~.ti.Qn.l~1cd 

SEAD•4 Remedia l Inves tiga tion 

Seneca Army Depot Aclivity 

CA :slR x CE :s Fl :s EE x ED 
BWx AT 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

T - gj_ngTimc 

Equation fo r Hazard Quotient = Chronic Daily Intake {Nc)/Rcforcncc Dose 

Equation for Cance r Risk = Chron ic Da ily Intake (Car} x Slope Fac tor 

Oral C ure. Slope EPC Future Construction \Vorker Future Recreational Visitor Child 
Analytc Rm Oral So li ds 

(mg/kg•da\') (mg/kg•da\'): I (mg/kg) 

Volatile Or~anic~ 
Acetone I OflE.OI NA 4.00E-02 

Scmi rnlatilc Orga nics 
2.-l •Din itro toluene 2.00E-03 6 ROE-OJ 3.60E-O J 
2•Mcthylna phlhalcnc • OOE-02 NA UOE-+-00 
Accnaphthc ne Ci.OOE.Q2 NA l.40E-+-OO 
Anthracenc J .OO E-OJ NA 6.90E-O J 
Benzo(a)an thraeene NA 7.JOE-O J 5.20E-+-OO 
Benzo{a)pyrc ne NA 7.JOE-+-00 R.50E-+-OO 
Benzo{b )nuoranthene NA 7.JOE-O J I.I OE-+-O J 
Benzo(ghi}pcrylenc NA NA R.70E-+-OO 
Benzo{k)nuoranthcne NA 7.JOE-02 ~.30E+oo 
Bis(2· Ethylhcxyl)phthalate 2.00E·02 l.40E-02 R.90E-+-02 
But~ ·I be n zy lph tha late 1.00E•OI NA l. 60E-+-Oo 
Carbazo lc NA 2.00E-02 5.ROE-+-00 
Chrvscne NA 7.JOE -03 1.JOE-+-O J 
Di•~-bu ty lphthalate I.IIOE•O I NA 3.20E-t<H 
Dibcnz(a.h)anthraccnc NA 7.JOE-+-00 3.00E-+-00 
Dibc nzoforan NA NA UOE-+-00 
Diethyl phthalate X.OtJ E.OI NA I.JOE-O J 
Fluoran thcnc .umE.02 NA 2.50E-+-O J 
Fluorcnc 4.ooE-02 NA 7.60E-O J 
lndcno{ 1.2.3-cd)pyrc nc NA 7.JUE-O J 7.50E-+-OO 
N-Nitrosod iphcnylaminc NA 4.90E-OJ 6.GOE-02 
Naphthalene l .flOE-02 NA l.lOE-HlO 
Pentachlorophcno l 3 UOE·02 l.20E-O J 4.90E+-OO 
Phcnanthrenc NA NA 2.JOE-+-O J 
P~rcnc 3.0tlE•02 NA 2.50E-+-OJ 

e.c.!tici.d.J:slf...CB.~ 
OA'-0 D0 NA HOE-O J J .50E-02 
H'-ODE NA J.40E-OJ UOE-t-00 
H'-ODT 5.00E.04 J.40 E-O J 5.60E-+-OO 
Alpha•Chlordane 5.llflE.04 3.50E-O J 7.RO E-O J 
Aroclor• l254 2.!lOE•05 2.00E-+-00 9. JOE-+-O J 
Aroclor• l260 2.00E•05 2.00E-+-00 3. JOE-+-00 
Beta-BHC NA 1. ROE-+-00 J . JOE-02 
Oicldrin 5.0oE. 05 1.60E-+-O J I.IOE-+-00 
Endosu lfon I (i.tJUE. QJ NA I.GOE-O J 
Endosu lfo n II 6.00E•OJ NA l .OOE-02 
Endosul fon sulfa te (i.llOE·03 NA 2.00E-O J 
Endrin 3.00E· O-' NA l.20 E-OJ 
Endrin a lde hyde NA NA 3.9Qf.OI 
Endrin ketone NA NA J.70E-OJ 
Gamm a•Chlordane 5.IIOE •04 3.50E-OJ IJ.50E·02 
Hcptach lor 5 noE.04 4.SOE+oO JAOE-02 
Hcptach lor cpoxidc l .30E. 05 9. IOE+oO J GOE-O J 
~-lcthoxychlor 5.00E. Q3 NA J.90E-OJ 

Nitro 11rom a tic!' 
\ .) . Dini troben1.cnc 1.00E•04 NA I.ROE-OJ 
2. 4 .6 · Trinitrotoluene 5.00E·O-' 3.00E-02 2.60E-OJ 
2. 4•Dinitrotolucne 2.noE.Q3 6.ROE-O J l.90E-+-OO 
2•a mino•4.6 -Dinitro1olucnc NA NA J.20E-OJ 
4-amino-2.6•Di nitro1olue ne NA NA l .OO E-OJ 
ROX 3.0flE .03 I.I OE-OJ 2.00E-OJ 
Tctry l I.OOE.02 NA R.20 E-OJ 

Mctllls 
Alum inu m 1.00E+OO NA 6. J JE-+-OJ 
Anlimony HIOE-04 NA 2.6 JE-+-O J 
Arsenic J .OOE-04 1.50E-+-OO 3.36E-+-O J 
Ba rium 7.00E·02 NA 3.56E-+-Ol 
Bcr.,.llium 2.00E-03 NA HOE-O J 
Cadmiu m 5.llOE-04 NA l.l2E-+-02 
Calc ium NA NA 2.5J E-+-05 
Chromium l .50E+o0 NA 1.R4E-+-Ol 
Coba lt fi.flOE.02 NA 3.7 JE-+-O J 
Co pper O.OOE-02 NA J.22E-+-03 
C,an ide HlflE•02 NA 2.R7E-+-O J 
lr~n J .llOE•O I NA 3.62E-+-05 
Lead NA NA UOE-+-04 
M.igncsium NA NA l.76E-+-04 
Ma nga nese 5 OOE·02 NA 1.6JE-+-Ol 
M.1;_c.c..u.o; l .OO E-04 NA 6.2R E-+-O J 
Nickel 2.0tlE•02 NA I.JJE-+-03 
Po tassium NA NA J.75E-+-03 
S.il= ; _OOE-03 NA 5.70E-OJ 
Sodium NA NA l.5 JE-+-OJ 
Tha llium R.OOE-05 NA 7.00E-+-00 
Vanadium 7.00E-03 NA 9.4RE-+-02 
Zinc 3.IIOE•O I NA 6.JOE-+-03 

T o ta l Hazard Q uotient and Cance r Risk: 

N oie : Cell s in this table were intcntionallv ten blank due to a lack or tox icitv data . 
NA= 1nfom1ation not ava ila ble. - · 

Int ake I Haz ard I C ancer 
(mg/kg-dn) ! Quotient I Ri sk 

(Ne) ! (Car ) 

Ingestion or 
Indoor Dust/Dirt 
Not Applicable 

fo r Future 
Construction Worker 

Int ake , H azard 
(mg/kg•da!.)___ Quotient 

{Ne) (Car) 

Ingestion or 
Ind oo r Dust/Dirt 
Not Applicab le 

for Future 
Recre111ional Yill itor (Child) j 

Cancer 
Risk 

11 0!1•}') 

I 

Pa1c2 ofl 



Equation for Intake (mgAg-day) = 

TABLE G-8 
CALCULAT ION OF INTAKE AND RISK FROM INGESTION OF INDOOR DUST/DIRT 

CENTRAL T ENDENCY (CT) 
SEAD-4 Remedial lnvesligation 

Seneca Army Depot Activi ty 

Ctu.1&.x...cF :s Fl :s EF x ED 
BWxAT Equ.Jtion for Hal.Jrd Quotient = Chronic Dail~ Intake (Nc)/Rcfercncc Dose 

Variobfil1A1s.UIDP.titrn.s .. fo.c...f;iclLR~cpJQL>1J.tlis.t~Jh.c.Jkm.cm}. 
CA= Chemical Concentration in Ai r. from EPC Solids Da t.J EF ""faposu rc Frequency Equatio n for Cance r Risk= Chronic Dai l~ lntalc (Ca r) x Slope Factor 
IR "' Ingestion Rate ED = Exposu re Du rat ion 
CF "' Con,·crsion F.Jctor BW = Bod~•,7ight . 

El ... Fn1~Qn lng~•elb---==--====-=..c.i-;;~m;il!llb!!!!lll'.======-===========-==-===--==--===-' 

Orul Ca re. Slope EPC 
An alytc RID Oral Solidi 

(m~ \-) (m gfkg--dn)--1 (mg/kg) 

Volatile Organiu 
Acetone I 00E-0 1 NA 4.00E-02 

Semirnlatilc OrJ?anic~ 
2.4-Dini troto lucne 2 U0E-03 6 ROE -01 3 60E-O I 
1-Methylnaphlhalcne -I.IKlE-02 NA l.lOE+oo 
Acc naphlhcnc 6 00E-02 NA 1.40E+-OO 
Anth race ne 3.U0E-0 1 NA 6.90E-0 I 
Bcnzo(a)a nthraccnc NA 7.JOE-0 1 l .lOE+-00 
Bc nzo(a)pyrcnc NA 730E+-OO UOE+-00 
Bcn1:o(b)nuoran1hcnc NA 7 JOE-01 I.IOE+-0 1 
Bcnzo(ghi}pcrylcnc NA NA VOE+-00 
Bcnzo( k)nuoranthcnc NA 7.JOE-02 UOE+OO 
Bis(l--Ethylhcx~ l)phthalate 2 II0E-02 I 40E-02 8 90E+02 
Bu ty lbcnz yl ph tha late 2 U0E-01 NA 1.60E+-OO 
Ca rbazole NA 2.00E-02 l .ROE+-00 
Chl"·scnc NA 7.JO E-03 I 30E+ol 
Di- ~-buty lphthalatc I IIIIE -01 NA 3 lOE+-01 
D ibc n 1:( a. h )a n thraccne NA 7 JO E+-00 3 OOE+oO 
Dibcnzofuran NA NA 1.lOE+-00 
Diethyl phthalatc )( 0IIE-0 1 NA I JOE-01 
Fluoranthcnc -4 one.oz NA 2.lOE+ol 
Fluorenc 4 00E-02 NA 7.60E-O I 
lndcno( 1.2 ,3-cd)p~Tenc NA 7.JOE-01 7.lOE+-00 
N-N itrosodi phcnylamine NA 4 90E-03 6.60E-02 
Naphthalen e 2.0IIE-02 NA l.30E+oo 
Pcntachlorophcnol 3 OIIE-02 UOE-01 4.90E+oo 
Phenan1h rcne NA NA 2.JO E+-0 1 
P~ rcnc 3 OOE-02 NA 2.lOE+-0 1 

Pe~llli l~ ~ 
4.4'-DDD NA 240E-OI 3.50E-02 
4.4'-DDE NA JAOE-01 UOE+-00 
4.4'-DDT j U0E-0-' 3.40E-O I 560E+OO 
Alpha-Chlorda ne ~ 00E-0-' 3.lOE-0 1 7.ROE-0 1 
Aroclor-12:54 2 00E -0:5 2 OOE+-00 9 JOEt-01 
Aroclor-1 260 2 U0E-05 2.00 E+-00 3. IOE+-00 
Bcta--B HC NA I ROE+oo 3 IOE-02 
Dic ldrin 5 00E-05 1.60E+o l I.I OE+-00 
Endosulfon I (dJOE-03 NA 1.60E-0 1 
Endosulfon II 6 llOE-03 NA 3.00E-Ol 
Endosulfon sulfate (, 00E-03 NA 2 OOE-01 
Endrin 3 00E-04 NA 3.lOE-01 
Endrin aldehyde NA NA 3.90E-O I 
Endrin ketone NA NA 3.70E-O I 
Gamma-Ch lordane j U0E -0-' 3.lOE-01 9.lOE-Ol 
Hcptac hlor 5 flOE-04 4.lOE+oo 3 40E-02 
Hcptac hlor cpoxidc I 30E-Ol 9. I0 E+oo 3.60E-OI 
Methoxychlor 5.0IIE-03 NA 3.90E-OI 

Nitroaromatics 
1.3--Oi nitrnbcnzcne I IIIIE-04 NA 1. ROE-0 1 
2.-'.6-Trinitrotolucne 5 00E-0-' 3 OO E-02 2 60E-O I 
2.-'-Di nitroto lucnc l .OOE-03 6 R0E-0 1 1.90E+o0 
2-amino-4.6--Dini trotoluc nc NA NA 3.lOE-0 1 
4-amino-2.6-Oimlrotolucnc NA NA 3.00E-0 1 
RDX 3.II0E-03 I IOE-0 1 2.00E-0 1 
Teti')·! I 00E-02 NA R lOE-0 1 

t\-le:1.IW!. 
Aluminum I.IIUE+o0 NA 6. I IE+-03 
An timony --1 00E-04 NA 2.61E+o l 
Arsenic 3 00E-04 I lOE+-00 3.36E+o l 
Barium 7 OO E-02 NA 3 56E+-03 
Bcl"·llium l OIIE-03 NA 4.60E-O I 
Caimium l .OO E-04 NA l.32E+-02 
Calciu m NA NA l.53E+ol 
Ch romium U0E+-00 NA 1.R4E+-03 
Coba lt 6.llOE-02 NA 3.71E+-0 1 
Copper --1 00E-02 NA l.22E+o3 
Cyanide l .OOE-02 NA 2.R7E+-01 
Iron 3 OOE-01 NA 3.62E+ol 
Lead NA NA I lOE+-04 
Magnes ium NA NA 1.76E+o4 
Ma nga nese 5 00E-02 NA 1.63E+o3 
Mc_r~u.o: 3 OOE-04 NA 6 28E+o l 
Nicke l 2 OOE-02 NA I 33E+o3 
Pou ss ium NA NA 3 7lE+-03 
Sib.c.c 5 OOE-03 NA l .70E-O I 
Sodiu m NA NA I 53E+o3 
Tha lli um R 00E-05 NA 7 OOE+oo 
Vanadium 7 IJOE-03 NA 9.4RE+ol 
Zinc 3 00 E-0 1 NA 6. IOE+-03 

,To1al Haurd uotient and Cancer Risk: 

Note Cells in this table \\Crc intentiona lly len blank due to a lack o f toxicity da Ll. 
NA• lnfonna1ion not a,·ailab lc. 

Future Resident (Adult) 
Intake Hazard 

--~ (m~e/k~,~ --- Quotient 
(Ne) (Carl 

lnge~ tion of 
Indoo r Dust/Dirt 
Not Applicable 

for Future 
Resident (Adult) 

Ca ncer 
Risk 

Future Resident (Child) 
Int ake Hazard 

{m g/kg-dar)~=~ Quotient 
(Ne) (Car} ' 

Ingestion of 
Indoo r Dust/Dirt 
Not Applicable 

for Future 
Rcsi1knt (Chiltl) 

Cancer 
Risk 

IIOIIW 



TABLE G-9 
CALCULATION OF -ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUST/DIRT 

REASONABLE MAXIMUM EXPOSURE (RME) 

Equation for Absorbed Dose (mg/kg-day)= 

\:.ati;thlc.Lf..Arnunptions for Each RccclllilLlJr.c.J.in1;d at the Bottom)· 
CS .. Chemical Conccn1ration in Air. from EPC Solids Dalo 
CF • Con\"crsion Factor 
SA "' Surface Arca 
AF- Soi l to Skin Adherence Factor 

SEAD-4 Remedial lnvesligalion 
Seneca Army Depot Activity 

cs X CF X SA X AF X ABS ;s EF ;s EP 
BWxAT 

EF ::::: Exposure Frequency 
ED ::::: Exposure Duration 
BW = Bodyweight 
AT - Averaging Time 

Equation for Hazard Quotient"" Chronic Daily Intake (Nc)/Rcfercnce Dose 

Equation for Cancer Risk ""Chronic Daily Intake (Car) x Slope Factor 

Dermal 
RID 

Care. Slope Absorption EPC 
Solids 

· Current Site Worker Future Indoor Park Worker _, 
Ana l)1C 

Volatile Organics 
Acetone 

Scmi\·olatilc Organics 
2.4-Dinitrotolucnc 
2-Mclhylnaphlhalcnc 
Accnaphthenc 
Anlhracene 
Bcnzo(a)anthraccnc 
Bcnzo(a)p)TCnc 
Bcnzo(b)nuoranlhcnc 
Bcnzo(ghi)pcrylcnc 
Bcnzo(k)nuoranlhcnc 
Bis(2-Ethylhexyl)phthalatc 
Bu ty lbc nzylphtha late 

!~~~.::~~c 
Di-n-butylphthalatc 

. Dibcnz(a,h)a nlhraccne 
Dibcnzofuran 
Dielhyl phthalate 
Fluoranlhene 
Fluorcnc 
lndcno( 1.2.3-cd)p)TCne 
N-Nitrosodiphcnylam inc 
Naphthalene 
Pentach lorophenol 
Phcnanthrenc 
Pyrcnc 

Pc11titide~PCB1 
4.4'-DDD 
4.4'-DDE 
H '-DDT 
Alpha-Chlordane 
Aroc\or-1254 
Aroclor-1260 
Bcta-BHC 

,Dicldrin 
Endosu lfon I 
Endosu lfon II 
Endosu lfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Hcpt.achlor 
Hcpt.achlor cpoxidc 
Mcthoxych lor 

Nitroaromatici 
1.3 -Dinitrobcnzcnc 
2.4.6-Trinitrotolucne 
2,4-Dinitroto\ucnc 
2-amino-4.6-Dinitroto\ucnc 
4•amino-2.6-Dinitro1oluenc 
RDX 
Tetryl 

Metab 
Aluminum 
Antimonv 
Arsenic -
Barium 
B lr er• JUm 
Cad.mium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Po1assium 
Si l\'er 
Sodium 
Thallium 
V,madium 
Zinc 

I 

! 

i 
I 

; 

(mg/kg-da\') 

l.O0E-0 1 

2 O0E-03 
4.00E-02 
6.00E-02 
3.00E-0 1 

NA 
NA 
NA 
NA 
NA 

1. U0E-02 
2.00E-01 

NA 
NA 

9.ll0E-02 
NA 
NA 

R.00 E-01 
4.00E-02 
4.00E-02 

NA 
NA 

2.00E-02 
3.00 E-02 

NA 
3.00E-02 

NA 
NA 

i.00E-04 
5.00E-04 
1.80E-0l 
1.80E-0l 

NA 
2.50E-0l 
(1 00E-03 
6.00 E-03 
(,.00 E-03 
3.00E-04 

NA 
NA 

5.00E-0-1 
5.00E-04 
1.J0E-05 
5.00E-03 

1.00E-04 
l .00E-04 
2.00E-03 

NA 
NA 

J.O0 E-03 
1.00E-02 

4.UOE-02 
4.00E-04 
2.40E-04 
3.l0E-02 
2. 00E 0l 
5.00E-0l 

NA 
J .O0E-02 
J.U0E-03 
2.40E-02 
1.00E-02 
6.U0E-02 

NA 
NA 

1. l0E-03 
J.U0E-06 
8.00E-04 

NA 
1.00E-03 

NA 
8.00E-0l 
7.00E-0l 
7.l0E-02 

Total Hazard Quotient and Cancer Risk: 

i 

I 

I 
I 

I 
I 

i 
I 
I 
I 
I 

Dermal 

(mg/kg-dn):l 

NA 

6.S0E-01 
NA 
NA 
NA 

7.J0E-01 
1.46E-t-O l 
7.J0E-01 

NA 
7.J0E-02 
2.R0E-02 

NA 
2.00E-02 
7.J0E-03 

NA 
7.J0E-t-00 

NA 
NA 
NA 
NA 

7.J0E-01 
4.?0E-03 

NA 
l.20E-01 

NA 
NA 

l.20E-t-00 
l. 70E-t-O0 
l.70E-t-O0 
J .l0E-01 
2.22E-t-O0 
2.22E-t-O0 
1.K0E-t-00 
3.20E-t-O l 

NA 
NA 
NA 
NA 
NA 
NA 

3.l0E-0 1 
4.l0E-t-00 
9. l0E-t-00 

NA 

NA 
J .00E-02 
6.80E-0l 

NA 
NA 

l.l0E-01 
NA 

NA 
NA 

l.88E-t-O0 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Factor" 

(unitlcss) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 

NA 
NA 
NA 
NA 

0.06 
0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.001 
NA 
NA 

0.0 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Note. Cells m this 1able ,,ere 1ntcnt1onal lv left blank due to a lack of tox1c1tv data. 
NA= Information not a\'ailablc. · · 

i 

(mg/kg) 

4.00E-02 

J .60E-O l 
l.l0E-t-00 
l.40E-t-OO 
6.?0E-01 
l .20E-t-OO 
8.l0E-t-00 
l.l0E-t-01 
8.70E-t-O0 
8.J0E-t-00 
8.90E-t-02 
l.60E-t-O0 
l .80E-t-O0 
1. J0 E-t-0 1 
3.l0E-t-0 1 
3 OO E-t-00 
l.l0E-t-00 
1.J0E-01 
2.l0 E-t-01 
7.60E-Ol 
7.l0E-t-00 
6.60E-02 
1.J0E-t-00 
-1 .CJ0E+O0 
2.J0E-t-01 
2.l0E-t-0 1 

3.l0E-02 
l.20E-t-00 
l .60E-t-O0 
7.S0E-0 1 
9. l0E-t-0 1 
3. l0E-t-00 
3. l0E-02 
l.l0E-t-00 
l.60E-0 l 
3.00E-02 
2.00E-0 1 
3.20E-0 l 
J .?0E-01 
3.70E-0l 
9.l0E-02 
H0E-02 
3.60E-O l 
J .?0E-0 1 

1.80E-Ol 
2.60E-O l 
l.?0E-t-00 
l .l0E-0 1 
3.00E-01 
2.00E-0 1 
8.20E-0l 

6. llE-t-03 
2.61E-t-Ol 
3.36E-t-O l 
3.l6E-t-Ol 
4.60E-Ol 
l.32E-t-02 
2.llE-t-Ol 
l.84E-t-Ol 
J .71E-t-O l 
l.22E-t-03 
2.87E-t-Ol 
3.62E-t-Ol 
1.lOE-t-04 
1.76E-t-04 
l.6J E-t-OJ 
6.28E-t-Ol 
l.JJE-t-03 
J.7lE-t-OJ 
l .70E-0l 
l.lJE-t-03 
7.00E+-00 
9.48E-t-02 
6. lOE-t-03 

Absorbed Dose I Hazard 
{mg/kg-dn) Quotient 

(Ne► j (Ca r) 

' I 
! 
I 

I 

I 

Dermal Contact to 
Indoor Dust/Dirt 
Not Applicable 

for Current 
Site Worker 

I 

' 
i 

i 

I 
! 

' 
I 
I 

I 
I 

Cancer 
Riik 

Abrn rbed Dose 
I 

Haz~rd Cancer 
(mg/kg-dn) Quotient Risk 

i 
I 

I 

I 

I 

I 
I 

I 
I 
I 
I 

(Ne) (Car} 

2.78E-06 

3. l0E-04 
1.U6E-0l 

1.? lE-06 

7.49E-0l 

! 

I 

i 
I 

' I 

I 

I 
I 

9.93E-07 

1.1 lE-04 
J.77E-06 

6.81E-07 

I 
I 

I 
i 

I 
I 

I 
I 
I 
' ! 
I 

?E-0l 

2E-t-Ol 
6E-0l 

SE-03 

lE-t-00 

2[+01 

; 

! 
! 

I 

lE-07 

2E-04 
8E-06 

lE-06 

JE-04 
I Auumptioni for Future Indoor Park Worker 
CF• lE-06 kg/mg 
SA• 5800 cm2 
AF• I mg/em2 
IEF. 250 days/year 

!~~v: 25 ,·cars 
-70 ls 

IAT(Nc) • 'J l25 da\"S 
IAT iCar\ • 25550 da~-s 

• USEPA Region 2 recommends quantifying dcnnal exposure only for cadmium, arsenic, PCBs, dioxins/furans and pcntachlorophcnol. since absorption factors arc not a\•ailable for other chemica ls of concern. 

h. cng i;cncca i;-lri risl; rishabl DERMDW,T WK-I 

II OIIJ<J 

I 
I 

I 

I 

i 
I 

! 

Page I of) 



TABLE G-9 
CA LCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUST/ DIRT 

REASONABLE MAX IMUM EXPOSURE (RME) 

Equa1ion for Absorbed Dose (mg/kg-day)::: 

VoriohJJ:uAuum1>1iQJU..(or..E~olLl!m:l>lOLl=.Lill"1.iUJb.cJWtoml; 
CS • Chemical Concentration in Air. from EPC Solids Data 
CF '"' Conversion Factor 
SA"' Surface Arca 
AF "' S.oilt!LSkin..h.dher~ (:ac tor 

Dermal Care. Slope 
Analytc RID Dermal 

(!!!g/kg-dav} (mg/k -da,· I 

Volatile Organics 
Ace1onc 1.00E-0 1 NA 

Scmh•olatilc Organics 
2.4-Dini trotolucne 2 tl0E -03 6 SOE-0 1 
2-Mcthyln:iphthalcne 4 OIIE-02 NA 
Acenaphthene 6.00E-02 NA 
Anthraccne 3 00E-0 1 NA 
Bcnzo(:,;)anthraccne NA 7.JOE-0 1 
Benzo(:,;)p)Tene NA l.46Et-O I 
Benzo(b)fluoranthene NA 7.JOE-0 1 
Benzo(ghi )pcrylene NA NA 
Bcn1:o(k)fluora nthcnc NA 7.JOE-02 
Bis( 2-Eth yl hex y I )phtha I a tc I fJ0E-02 2.ROE-02 
Butylbcnzylphlhal:11c 2 U0E-0 1 NA 
Ca rba zo lc NA 2.00E-02 
Chrvscnc NA 7 JOE-OJ 
Di-~-butylphthala1e 'J 00E-02 NA 
Di be nz( a .h )an th racenc NA 7 JOE+-00 
Dibcnzofuran NA NA 
Dieth~·I phthalatc 8 0OE-01 NA 
Fluoranlhcnc 4.00E-02 NA 
Fluorenc 4.00E-02 NA 
lndcno( 1,2,3-cd)pyrene NA 7.JOE-01 
N-Niu-osod iphcnyl:,;m ine NA 4.90E-OJ 

aphthalcnc l OOE-02 NA 
Pcn tachlorophcno l J IIOE-02 1.lOE-01 
Phen:,;nthrenc NA NA 
Pyrene J OOE-02 NA 

Pc'1i.t.i<k,<ll'..C.0.. 
H'-DDD NA I lOE+-00 
4.4'-DDE NA 1.70Et-00 
H '-DDT I 00E-04 1.70Et-OO 
Alpha-Chlordane 5 OOE-04 J SOE-0 1 
Aroc lor-1254 I ROE-Ol 2 22Et-OO 
Aroclor-1260 I lWE-05 2.22Et-OO 
Bct.a-BHC NA 1.80E+o0 
Dicldrin 2.lllE-Ol 3.20E+0 i 
Endosulfon I 6 tl0E-03 NA 
Endosulfon II 6 00E-03 NA 
Endosulfon sulfate 6 IJ0E-03 NA 
Endrin 3.00E-04 NA 
Endrin aldehyde NA NA 
Endrin ketone , A NA 
Ga mma-Chlordane l OOE-04 J.SOE-0 1 
Hcptachlor 5 U0E-04 4 lOE+-00 
Hcptachlor cpoxidc I JOE-Ol 9. IOE+-00 
tvlcthoxychlor 5 00E-03 NA 

Ni tronromatic, 
I J -D initrobcnzenc 1.IIOE-04 NA 
2.4.6-T rinitrotolucnc 5 00E-04 J .OOE-02 
2.4 -Dini trotolucnc 2.00E-03 6 SOE-01 
2-amino-4.6-Di nitrotolucnc NA NA 
4-amino-2.6-Dinitrotolucnc NA NA 
RDX 3 0IJE-03 I.IOE-01 
Tctryl 1.00E-02 NA 

~kl.ib 
Aluminum 4.00E-02 NA 
Antimony 4 OO E-04 NA 
Arsenic lAOE-04 l.88Et-OO 
Barium J .SO E-02 NA 
Ben Ilium 2 OOE-Ol NA 
Cadmium l .OO E-Ol NA 
Calcium NA NA 
Chromium 3 00E-02 NA 
Cobalt J.OO E-03 NA 
Copper UOE-02 NA 
C~·anidc I OO E-02 NA 
Iron 6.00E-02 NA 
Lead NA NA 
Magnesium NA NA 
Mnngancse I SO E-OJ NA 
Mcr-'.un: J OOE-06 NA 
Nickel 8 OOE-04 NA 
Potassium NA NA 
Sil.\..cr I OOE-03 NA 
Sodium NA NA 
Tha llium R 00E-05 NA 
Vana dium 7110E-Ol A 
Zinc 7 lOE-02 A 

Tolal Hazard uol ient and C:mcer Risk: 

SEAD~4 Remedial Investigation 
Seneca Army Depot Aclivity 

CS ;s CF x SA x AF x ABS ;s EF ;s EP 
BWxAT 

Absorption 
Fac tor" 

unitlcss 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 010 
NA 
NA 

NA 
NA 
NA 
NA 

0.060 
0060 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.00 1 
NA 
NA 

0.010 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

A 
NA 
NA 

A 
NA 
NA 

EF • Exposure Frequency 
ED "' Exposure Duration 
BW ... Bodyweight 

Solids 

m 

4.00E-02 

J.60E-O I 
l.lOE+-00 
1.40Et-OO 
6.90E-O I 
; ZOE+-00 
R lOE+-00 
I.IOE+-0 1 
8 70Et-OO 
R.JOE+-00 
8 90E+o2 
I 60Et-OO 
; ROE+-00 
I.JOE+-0 1 
J lOE+-0 1 
3 00E+Q0 
I SOE+-00 
I.JOE-0 1 
2 lOE+-0 1 
7 60 E-O I 
7 lOE+-00 
6.60E-02 
1.JOE+-00 
4.?0E+-00 
2.JO E+-0 1 
2.SO E+-0 1 

J lOE-02 
1.ZOE+-00 
l 60Et-OO 
7 ROE-0 1 
9. IOE+-0 1 
J . IOE+-00 
J. IOE-02 
I.IOE+-00 
I 60 E-O I 
J.OOE-02 
2.00E-01 
J lOE-0 1 
J 90E-OI 
J.70E-0 1 
9 lOE-02 
JAOE-02 
J .60E-0 1 
J .90E-O I 

1.SOE-0 1 
2.60E-OI 
1.90Et-OO 
J.ZOE-01 
J.OOE-01 
2.00E-0 1 
8 lOE-01 

6. 1 IE+-OJ 
26 1Et-O I 
J.J6Et-O I 
3.56Et-OJ 
4.60E-OI 
I.JZE+-02 
2 5JE+-Ol 
1.84E+oJ 
J.71Et-OI 
l.22Et-OJ 
2.87Et-01 
J .62Et-Ol 
1.ZOE+-04 
I 76Et-04 
l.6JE+-OJ 
6.28Et-0 1 
I JJE+-03 
J.7lE+-OJ 
l .70E-OI 
l.lJ E+-03 
7 OO E+-00 
948Et-02 
6 IOE+-OJ 

Equation for H:17..ird Quot ien t = Chronic D:,;ily Intake (Nc)/Rcfcrence Dose 

Equation for C:,;necr Risk = Chronic D:,;i\y Intake (C:,;r) x Slope Factor 

Future Comtruction \Vorker 

Dermal Contact to 
Indoor Dust/Dirt 
No t App licable 

fo r Future 
Construct ion Worker 

Cancer 
Risk 

Future Rttreation•I Visitor Child 
Absorbed Dose I Hazard Cancer 1 

(mg/kg-da,·) 1 Quotient Risk 
Ne Car 

Dermal Contact to 
In door Dust/Dirt 
Not Applicable 

for Future 
Rccrcationnl Visitor (Child ) 

Note: Ce lls in this tnble were intentionally left blank due to a lack of toxicity dala . 
NA• ln fom1at ion not a,·ai lable. 
• US EPA Region 2 recommends quantifying dcnnal exposure only for cadmium, arsenic , PCBs. dioxins/furans and pcnt.achlorophenol. since absorption foc1ors arc not a\·ailable for other chemicals or concern. 
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Equalion for Absorbed Dose (mg/kg-day)= 

TABLE G-9 
CA LC ULA TION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUST/DIRT 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD•4 Remedial Investigation 

Seneca Army Depot Activity 

'.Dlria.bllli.A.s.s.umptioos for Each Rcccp_t~lccLt.uh.c __ B.2.rum1.t 
CS= Chcmic:1I Concentration in Air. from EPC Solids Dala. 

CS :s CF 3 SA :s AF x AB.S x EE :s EP 
BWxAT 

EF "" Exposure Frequcnc~· 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quoticnl s Chronic Daily Intake (Ne)/Rcfcrence Dose 

Equation for Cancer Risk u Chronic D:1ily Intake (Ca r} x Slope Factor 
CF= Con\·crsion Faclor 
SA = Surface Arca 
AE ... ::.Soj l to Skin Adhcrcn 

Anal,ylc 

Volatile Or2aniu 
Acetone 

Scmi\•olatilc Organic!!: 
2.4--Dinitrotolucnc 
2-t,..1cthylnaphthalcne 
Acenaphthenc 
Anthracenc 
Bcnzo(a):1nthr.lccnc 
Bcnzo(a)p~Tene 
Bcnzo(b )nuoranlhenc 
Bcnzo(ghi)pcrylcnc 
Bcnzo(k)nuoran1hcnc 
Bis(2-E1hylhcxyl)phthalatc 

1 
Butylbcnzylphth:1latc 
Carbazo\e 
Chrvscne 
Di-~-butylphthalate 
Dibenz(a.h )anthraccne 
Dibenzofuran 
Diethyl phthalatc 
Fluoranthcnc 
Fluorene 
I ndcno( 1.2.3-cd)pyrcnc 
N-Nitrosodiphcnylaminc 
Naphlhalcnc 
Pcnt.ichlorophcnol 
Phcn.inthrcne 
Pyrcnc 

twitidc.&KP..s 
H '-DDD 
H'-DDE 
H'-DDT 
Alpha-Chlordane 
Aroclor-1 254 
Aroclor-1260 
Bcta-BHC 
Dicldrin 
Endosulfon I 
Endosulfon 11 
Endosulfon sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 

;Gamma-Chlordane 
Hcptachlor 
Hcptachlor cpoxidc 
Mcthoxychlor 

Nitrouomatiu 
1.3 -Dinitrobcnzcne 
2.4.6-T rinitrotolucnc 
2:4-Dinitro1olucnc 
2-.imino-4.6-Dinilrotolucnc 
4-amino-2.6-Oinitrotolucnc 
RDX 
Tctryl 

~l<tllll 
Aluminum 
Antimon,· 

'Arsenic 

i 

B.irium 
Beryllium 
Cadmium 
Calc ium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
M.igncsium 
M.inganesc 
M=llo: 
Nickel 
Pot.assium 
Sili:J:c 
Sod ium 
Thallium 
Vanadium 
Zinc 

Dermal 
RID 

1 00E-0 1 

2.0IIE-03 
4 OOE-02 
6.00E-02 
3.00E-0 1 

NA 
NA 
NA 
NA 
NA 

I.II0E-02 
2.00E-01 

NA 
NA 

9.II0E-02 
NA 
NA 

X 00E-01 
4.00E-02 
4 UIIE-02 

NA 
NA 

2 00E-02 
3 00E-02 

NA 
3 00E-02 

NA 
NA 

1.UOE-04 
5.00E-04 
I.IWE-05 
1.ROE-Ol 

NA 
2.5UE-05 
6.00E-03 
6.0UE-03 
6.00E-03 
3.00E-04 

NA 
NA 

5.nnE-0-1 
5.00E-0-1 
l.30E-Ol 
5.00E-03 

I 0flE-0-1 
5.00E-04 
2.00E-03 

NA 
NA 

3.00E-03 
I .0UE-02 

4.00E-02 
4.00E-04 
2.40E-04 
J.lnE-02 
2.0tlE-05 
5.00E-05 

NA 
J.OOE-02 
3.UOE-03 
2..t0E-02 
1.00E-02 
6.00E-02 

NA 
NA 

1.lOE-Ol 
l.OOE-06 
R.OOE-04 

NA 
I.DUE-OJ 

NA 
R.OOE-Ol 
7.00E-Ol 
7.lOE-02 

Total Hazard Ouotient and Cancer Ris k: 

' 

I 
I 

I 
I 

I 

I 
I 

I 

I 
I 

I 

Care. Slope 
Dermal 

(mg/kg-da\·):: I 

NA 

6.ROE-0 1 
NA 
NA 
NA 

7.JOE-01 
l.46E+ol 
7.JO E-01 

NA 
7.JOE-02 
2.ROE-02 

NA 
l .OOE-02 
7.JOE-03 

NA 
7.J0E+-00 

NA 
NA 
NA 
NA 

7.JOE-01 
4.90E-OJ 

NA 
I.ZOE-DI 

NA 
NA 

l.20E+-OO 
1.70E+-OO 
1.70E+o0 
3.lOE-01 
l .ZZE+-00 
l .ZZE+-00 
1.SOE+-00 
3.20E+-OI 

NA 
NA 
NA 
NA 
NA 
NA 

J.lO E-01 
4.lOE+-00 
9. IOE+-00 

NA 

NA 
J .OOE-02 
6.SOE-01 

NA 
NA 

I.I OE-01 
NA 

NA 
NA 

1.RSE+-00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I 

Absorption 
Factor• 

(unitlcss) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.010 
NA 
NA 

NA 
NA 
NA 
NA 

0.060 
0.060 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.001 
NA 
NA 

0.010 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Note: Ce lls 1n this 1ablc we re mtcnllonally left blank due to a lack oftox1c1tydata. 
NA: lnfomtation not arnilablc . 

i 

I 
I 
I 

' I 
I 

Solids 

{mg/kg) 

4.00E-02 

J.60E-O I 
1.lOE+-00 
l.40E+o0 
6.90E-OI 
l.lOE+-00 
H.50E+o0 
I.IOE+-0 1 
R.70E+-OO 
R.JOE+-00 
R.90E+-02 
l.60E+o0 
l .ROE+-00 
I. JOE+-0 1 
3.20E+o l 
J .OOE+-00 
l.lOE+oO 
I.JOE-01 
2.lOE+-01 
7.60E-0 1 
7.lOE+-00 
6.60E-02 
l.30E+-00 
4.90E+o0 
2.JOE+-01 
2.lOE+-01 

3.lOE-02 
1.ZOE+-00 
l .60E+-OO 
7.ROE-01 
9. IOE+-0 1 
J. IOE+-00 
3. IOE-02 
I.I OE+on 
1.60E-OI 
J .OOE-02 
2.00E-01 
3.ZOE-01 
J .90E-01 
J .70E-01 
9.lOE-02 
HOE-02 
l .60E-Ol 
3.90E-0I 

I.ROE-DI 
2.60E-Ol 
l.90E+o0 
J .ZOE-01 
3.00E-01 
2.00E-01 
8.IOE-01 

6. IIE+ol 
2.61E+-OI 
l .l6E+-OI 
J.l6E+-OJ 
4.60E-01 
l.3lE+-02 
2llE+-Ol 
l.84E+-OJ 
J.71E+-01 
l.22E+ol 
2.87E+ol 
l .62E+ol 
1.ZOE+-04 
l.76E+-04 
1.6JE+ol 
6.28E+-OI 
1.JJE+-03 
J.7lE+ol 
l.70E-OI 
l.lJE+oJ 
7.00Et-00 
9.48E+-02 
6. IOE+ol 

. Future Resident Adult 
Abrnrbcd Dose I Hazard I 

(mg/kg-da\') Quotient 
(Ne) (Car) 

; 

I 
I 

I 

Dermal Contact to 
Indoor Dust/Dirt 
Not Applicable 

for Future 
Reiidcnt (Adult) 

I 

I 
I 
I 
I 

I 
I 

! 
I 

i 
I 

I 

i 
I 
I 
I 

I 
I 

Cancer I 
Risk 

I 
I 

I 
I 

i 
I 

I 

i 
I 

I 
I 
I 
I 

I 
I 
I 

Future Resident Child 
Absorbed Dose 

(mg/kg-dn) 
Hazard I 

Quotient 
(Ne) {Car) 

I 
I 

I 

; 

i 

I 

Dermal Contact to 
Indoor Dust/Dirt 
Not Applicable 

for Future 
Resident (Child) 

i 

I 
I 

! 
I 
I 

I 

I 

I 

I 
I 

' 

I 
I 

• USEPA Region 2 recommends quantifying dcnnal exposure only for cadm ium , arsenic, PCBs, dioxin s/fur.ins and pcnt.achlorophenol, since absorption factors arc not a\'ailablc for other chemicals of concern. 
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Cancer 
Risk 

I 
I 
I 
I 
I 
I 
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TABLE G- 10 
CA LC ULA TION OF ABSORBE D DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUST/DIRT 

CENTRAL TENDENCY (CT) 

Equation for Absorbed Dose (mg/kg-day) s 

Variables (AssumJ2J,io.nillLfilm.8.~R10LJK..Llllliuub..~\Qmt 
CS = Chemical Conccnlration in Air. from EPC Solids Oat.1 
CF "" Com·crsion Factor 
SA::: Surface Arca 
AE_Sci (Jo_skin_Ad~Cllil«:.Lil<lo 

Dermal Care. Slo pe 
Analytc RID Dermal 

m kg-day) (mg/kg-d11Y)- I 

Volatile Organic.1 
Acetone I.OOE-01 NA 

Scmi\•olalilc Orga ni c.1 
2.4-Dinitrotolucnc 2.00E-OJ 6 ROE-01 
2-Mcthylnaphtha lcnc 4 UOE-02 NA 
Accnaphthcnc 6.00E-02 NA 
Anthracenc J OOE-0 1 NA 
Bcnzo(a)anthraccnc NA 7.JOE-0 1 
Bcnzo(a)p)Tenc NA 1.46E+o l 
Bcnzo(b)nuoranthcnc NA 7.JOE-0 1 
Bcnzo(ghi)pc~·lcne NA NA 
Benzo(k)nuoranthcnc NA 7.JOE-02 
Bis(2•Ethylhexyl)ph1hala1c 1.00E-02 2.SOE-02 
8utylbcnzylphthala1c 2.00E-0 1 NA 
Carba.zolc NA 2.00E-02 
Chr'\"SCne NA 7 JOE-OJ 

1 
Di-~-butylphthala tc 9.00E-02 NA 
Dibcnz(a,h)anthracene NA 7.JO E+-00 
Dibcnzo foran NA NA 
Diethyl phthalate R.OUE-0 1 NA 
Fluoranlhcnc 4.00E-02 NA 
Fluorcne 4.UO E-Ul NA 
lndcno( l .2,3-cd)p~Tcne NA 7 JOE-01 
N-Nitrosodiphcnylam ine NA 4.90E-OJ 
Naphtha lene 2 00E-02 A 
Pcntachlorophcnol J OO E-02 1.lOE-01 
Phcnanthrenc NA NA 
Pyrcne 3 one.02 NA 

Pc.1ticidcl/PCBs 
4.4'-DDD NA I lOE+oO 
4,4'-DDE NA 1.70E+o0 
4.4'-DDT 1.00E-04 1.70E+o0 
Alpha-Chlord:me 5.00E-04 l .SO E-0 1 
Aroclor-1254 1.SOE-05 2.llE+oo 
Aroclor-1260 1.ROE-05 2.llE+-00 
Beta-BHC NA 1.80E+oo 
Dieldrin 2.lOE-05 J.lOE+o l 
Endosulfan I 6.00E-03 NA 
Endosulfan II 6 OOE-OJ NA 
Endosu lfan sulfa1c 6.00E-OJ NA 
Endrin J.OOE-04 NA 
Endrin aldehyde NA NA 
Endrin ketone NA NA 
Gamma-Chlordane 5.00E-04 J .lOE-01 

,Heptach\or 5.00E-04 4 lOE+oO 
Heptachlor epoxide I.JOE-05 9 IOE+-00 
~1cthoxychlor 5 00E-03 NA 

Ni1roarom111iu 
1.3-Dinitrobenzcnc 1.00E-04 NA 
2.4 ,6-Trinitroto luene 5.00E-04 J.OOE-02 
2.4-Dinitroto luene l OOE-OJ 6.ROE-01 
2-amino-4,6- Di nitrotolucne NA NA 

1 
4-amino-2 .6 -D ini lroto lucnc NA NA 
RDX J OOE-OJ I.I OE-01 
Tc1.ryl 1.00E-02 NA 

Metals 
Alum inum 4 OOE-02 NA 
Antimony 4.00E-04 NA 

•Arsenic 2.40E-04 UIRE+oo 
Barium J.SOE-02 NA 
Beryllium 2.0U E-05 NA 
Cadmium 5 OOE-05 NA 
Calcium NA NA 
Chromium J.OO E-02 NA 
Cobalt J.OO E-03 NA 
Copper l .4UE-02 NA 
C"anide 1.00E-02 NA 
lr~n 6.00E-02 NA 
Lead NA NA 
Magnesium NA NA 
Manganese U0E-03 NA 
Mercu~• J OOE-06 NA 
Nickel R.OUE-04 NA 
Potassium A NA 
Sih·er I UOE-OJ NA 
Sodi um NA NA 
Tha llium R OOE-05 NA 
Va nadium 7.00E-05 NA 
Zinc 7 lOE-02 NA 

1Total Hazard uotient and Cancer Risk: 

SEA D-4 Re medial Inves tigation 
Seneca Army Depot Activity 

CS..X...CF X SAX AF X ABS ;s EF .x..Ell 
BWxAT 

EF • Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Dai ly lnt.1kc (Nc)/Refcrcnce Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

Absorption Current Site Worker 
Factor"' Abrnrbcd Dose Haza rd 

(N!~g/kf-d•;t,l Quotient 
(unitlcss) (mg/};g) 

NA 4 OOE-02 
Dermal Contact to 
Indoor Dust/Dirt 

NA J.60E-0 1 Not Applicab le 
NA l.lOE+oO for Current 
NA 1.40E+oo Site Worker 
NA 6.90 E-OI 
NA 5.lOE+oO 
NA R.lOE+oo 
NA I.I OE+o l 
NA R 70E+oo 
NA R.JOE+-00 
NA R.90E+ol 
NA 1.60E+oo 
NA 5.80E+oo 
NA I JOE+-0 1 
NA J lOE+-0 1 
NA J OOE+-00 
NA I lOE+oo 
NA 1.JOE-01 
NA 2.lOE+o l 
NA 7 60E-01 
NA 7 l OE+oo 
NA 6.60E-Ol 
NA I.J OE+-00 

0.0 1 4.90E+o0 
NA l .JOE+-0 1 
NA 2 lOE+o l 

NA J lO E-02 
NA l.20E+oo 
NA 5.60E+o0 
NA 7.ROE-01 

0.06 9. IOE+-01 
0.06 J IOE+oO 
NA J. IOE-02 
NA I.I OE+oO 
NA I 60E-01 
NA J.OOE-02 
NA 2.00E-0 1 
NA J.lOE-01 
NA J.90E-OI 
NA J.70E-OI 
NA 9 lOE-02 
NA HOE-02 
NA J.60E-OI 
NA J.90E-0 1 

NA 1.ROE-0 1 
NA 2.60E-0 1 

A l.90E+oo 
NA J.lOE-0 1 
NA J.OOE-0 1 
NA l .UOE-0 1 
NA R.lOE-0 1 

NA 6.1 IE+ol 
NA 2.61E+o l 

0.00 1 J.J6E+o l 
NA J.l 6E+oJ 
NA 4.60E-01 

0 01 l.llE+-02 
NA 2.llE+-05 
NA l.84E+oJ 
NA J.71E+o l 
NA 1. llE+oJ 
NA 2.87E+o l 
NA J.62 E+ol 
NA l.20E+-04 
NA l.76E+o4 
NA l.6JE+oJ 
NA 6.l SE+-0 1 
NA I.JJE+oJ 
NA J.75E+oJ 
NA 5.70E-O I 
NA l.lJE+oJ 
NA 7.00E+-00 
NA 9 48E+ol 
NA 6. IOE+oJ 

Cancer 
Ri .1k 

Future Indoor Park Worker 
Ab.1orbed Dose 1 Hazard Cancer 

(mg/kg-da\') Quotient Ri!k 
(Ne} (Car) 

l 9JE-D7 

J.27E-05 
1.1 IE-06 

2.0 IE-07 

7.90E-06 

J 27E-06 
I I IE-07 

2.0 IE-08 

I E-05 4E-09 

lE+oO 7E-06 
6E-02 lE-07 

8E-04 1 4E-08 

lE-01 

2E+00 SE-06 
Assumptions for Future Indoor Park Worker 

CF • I E-06 kg/mg 
SA • 5000 cm2 
AF • 0 2 mg/cm2 
EF .,. 153 days/year 
ED • 7 \·cars 
BW • 70 kg 
AT (Ne)= 2555 days 
AT Car = 25550 da\"S 

Note: Cells in this table were intentionally lcfi blank due to 11. lack of toxicity dnta . 
NA= lnfonnation not a,·ailab lc. 
• USEPA Region 2 recommends quantif) ing dcnm1l exposure on ly for cadm ium. arsenic, PCBs. dioxins/furans 11.nd pcnl3chlorophenol. since absorption factors arc not available for 01hcr chemicals of concern. 

h cn1 ,cncn .•-In ml n.d,:1~bl l)f.RM l>LJST WK..i 
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TABLE G-10 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUST/DIRT 

CENTRAL TENDENCY (CT) 

Equation fo r Absorbed Dose (mg.ll.:g-day) = 

Y.o<ioWo.uArnun~.hJ\.,;opl>ll>f_llli:_l.sto.11..aJJh<..B<>lloml: 
CS = Chemica l Concentration in Air. from EPC Solids Data 
CF= Com·crsion Factor 
SA = Surface Arca 
6E_,e_SoilloJikin.AdboLoru;~_f;u;Jor 

Dermal Care. Slope 
Anal,·tc Rffi Dermal 

(mg/kC:!!.!i) __ m · -dn 

Volatile Ori;?11niu 
Acetone I ClflE.0 1 NA 

Scmirn lati lc Orgunic, 
2.4•Dinitroto lucnc 2.II0E.03 6.K0E-01 
2-Mcthylnaphthalcnc 4.0uE.02 NA 
Accnaphthcne <,.00E·02 NA 
Anthraccne 3.00E-0 1 NA 
Bcnzo(a)anthraccnc NA 7.J0E-01 
Bcnzo(a.)p~Tcnc NA 1.46E+ol 
Bcnzo(b)nuoranthcnc NA 7.J0E-01 
Bcnzo(ghi)pe~·lcnc NA NA 
Bcnzo(k)nuoranthcnc NA 7.J0E -02 
Bis(2-Ethylhcx~·\)phthalatc I.II0E-02 2.K0E-02 
But~·lbcnzylphthalatc 2.0IIE•ll l NA 
Carbazolc NA 2.00E-02 
Chr..-scnc NA 7.J0E-03 
Di•~-butylphlhalatc 9 .CJOE.02 NA 
D ibcnz( a .h )anthraccnc NA 7.J0E+oo 
Dibcnzofuran NA NA 
Diethyl phthalalc R.00E-01 NA 
Fluoranlhcnc 4.0oE.f12 NA 
Fluorcnc 4.00E.112 NA 
I ndcno( 1,2.3-cd)p~Tcnc NA 7.J0E-01 
N-N itrosodiphcnylami nc NA 4.90E-03 
Naphthalene 2.0flE.02 NA 
Pcntachlorophcnol 3 UUE.02 1.l0E-01 
Phcnanthrcnc NA NA 
Pyrcnc J .00E-02 NA 

e..c.u~ 
4.4'-DDD NA l.l0E+oO 
H'-DDE NA 1.70E+o0 
H'-DDT I U0E-04 l.70E+o0 
Alpha•Chlordanc 5.0UE•04 3.l0E-01 
Aroc lor-1254 \ .H0E·US 2.llE+o0 
Aroclor-1260 U0E-0l 2.llE+o0 
Bcta·BHC NA 1.K0E+o0 
Dicldrin U 0E-0l 3.l0E+ol 
Endosulfon I 6.00E·03 NA 
Endosulfan II (i.lJOE.03 NA 
Endosulfan sulfate 6.00E-03 NA 
Endrin 3.00E-04 NA 
Endrin aldehyde NA NA 
Endrin ketone NA NA 
Gamma•Chlordane :'i .00E.04 3.50E-0I 
Hcpt.ichlor 5.00E-04 4.l0E+o0 
Hcpt.ichlor cpoxidc I .J0E-0l 9. IOE+-00 
Mcthoxych lor 5.00E.03 NA 

Nit roaromatics 
1.3-Dini trobcnzcne 1.00E-04 NA 
2.4.6•Trinitrotolucnc 5 00E.04 3.00E-02 
1..4-Dinitrotolucnc 2.fl!JE.03 6.K0E-01 
2•ammo-4 ,6-Dinitroto lucnc NA NA 
4-amino•2.6•Dinitrotoluenc NA NA 
RDX 3.IIOE.03 I.I0E-01 
Tctryl I.UOE.02 NA 

M<llili 
Aluminum 4.00E-02 NA 
Antimony 4.00E-04 NA 
Arsenic 2.40E-04 1.UE+oO 
Barium 3.l 0E-02 NA 
Bc~·llium 2.II0E-05 NA 
Cadmium 5.0QE.05 NA 
Calcium NA NA 
Chromium 3 .00E-02 NA 
Cobalt 3.00E·03 NA 
Copper 2.40E-02 NA 
Cyanide 1.00E-02 NA 
Iron 6.UOE•02 NA 
Lead NA NA 
Magnesium NA NA 
Manganese l.l0E-03 NA 

== 3.00E-06 NA 
Nicke l 11.00f.04 NA 
Potassium NA NA 
Sil= 1.00E-03 NA 
Sodium NA 

I 
NA 

Thallium K.00E-05 NA 
Vanadium 7.00E-05 NA 
Zinc 7.l0E-02 NA 

Total Hazard Ouotient and Cancer Risk : 

I 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

cs ;s CF:'( SAX AF ;s ABS X EE X ED 
BWxAT Equation for Hazard Quotient= Chronic Daily Intake (Nc)/Reforcnce Dose 

Equalion for Cancer Risk = Chronic Daily Intake (Ca r) x Slope Factor 

Ah,orption 1 
Factor• 

unitless 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1110 
NA 
NA 

NA 
NA 
NA 
NA 

0.060 
0.060 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.001 
NA 
NA 

0.010 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 
AI ""Armging Time 

EPC 
Solids Hazard I Cancer I 

i--...1!!"'1.!!l':·:.!!dJ<a\ct· -~ Quotient I Risk 

4.00E-02 

3.60E-0I 
l.l0Et-00 
1.40E+o0 
6.90E-0 I 
l .l0E+oO 
K.l0E+o0 
I.I0E+ol 
K.70E+o0 
R.J0E+o0 
K.90E+o2 
l.60E+o0 
5.R0E+o0 
I.J0E+ol 
3.l0E+<il 
3.00E+o0 
l.l0E+o0 
I.J0E-01 
2.l0E+o l 
7.60E-0I 
7.l0E+o0 
6.60E-02 
I.J0E+o0 
4.90E+-O0 
2.J0E+ol 
2.50E+o l 

3.50E-02 
l.l0E+o0 
l .60E+o0 
7.80E-0I 
9. I0E+ol 
3. I0E+o0 
3. I0E-02 
I.I0E+o0 
1.60E-0I 
3.00E-02 
2.00 E-0 1 
3.l0E-01 
3.IJ0E•0 I 
3.70E-0I 
9.S0E-02 
3.40E-02 
3.60E-0 I 
3.90E-0I 

1.80E-0I 
2.60E-0 1 
1.90E+o0 
3.l0E-0 1 
3.00E-0 1 
2.00E-01 
K.l0E-01 

6. IIE+oJ 
2.61E+ol 
3.36E+ol 
3.l6E+o3 
H0E-01 
1.32Et-02 
2.lJE+ol 
I.ME+oJ 
3.71E+ol 
l.22E+o3 
2.87E+ol 
3.62E+ol 
l.20E+o4 
l.76E+o4 
l.63E+o3 
6.28E+ol 
I.JJE+oJ 
3.7lE+oJ 
l .70E-OI 
l.lJE+oJ 
7.00E+oo 
9.48 E+o2 
6. I0E+oJ I 

Car 

Dermal Contact to 
Indoor Dust/Dirt 
Not Applicable 

for Future 
ConUructipn Worker ' 

I 

Future Recrutional Visitor Child 
Abso rbed Dose Hazard Cancer 

(mg/kg-da\·) 1 Quotient Risk 
Ne I Car 

De rmal Contact to 
Indoor Dust/Dirt 
Not Applicable 

for Future 
Recreational Visitor (Child) 

' 

Note. Ce lls 1n thts table \\Crc 111tent1onalh left blank due to a lack or tox1c1t\ dat.i . 
NA= lnfonnation not available. · · 
• US EPA Region 2 recommends quantirying dcnnal exposure only fo r cadmium, arsenic, PCBs, diox ins/furans and pcntachlorophcnol. since absorption factors arc not nailable for other chemica ls of concern . 
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TABLEG-10 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUSTffilRT 

CENTRAL TENDENCY (CT) 

Equat ion for Absorbed Dose (mg/kg -day)"' 

V_ari~kuA.ru,m pticms...CoLE.u;.h....&c$p_wurti.is1W~Qllp.m); 
CS .. Chemica l Concen tration in Ai r. from EPC Solids Data 
CF = Conlcrsion Factor 
SA = Surface Arca 
f,. =- Soillo_S~in..AdhcrcncUas:to 

Dermal Care. Slope 
Analytc RrD Dcrmttl 

m k~~ -da,· I 

Volatile Orj!ania 
Acetone I OO E-0 1 NA 

Scmi,·olatilc Organic11 
2.4-0inilroto lucnc 2 UO E-03 6.ROE-0 1 
2-Mcthylnaphthalcnc -I 00E-02 NA 
Accnaphthcnc 6 UOE-02 NA 
Anthracc nc J.OOE-0 1 NA 
Bcnzo(a)anth raccnc NA 7.JOE-01 
Bc nzo(a)p~Tcnc NA l.46E+-O I 
Bcnzo(b)nuoranthc nc NA 7 JOE-0 1 
Bc nzo(ghi)pcrylcnc NA NA 
Bcnzo(k)nuoranthcnc NA 7.JOE-02 
Bis(2-Ethylhcxyl)phthalatc I 00E-02 2.ROE-02 
Butyl bcnzylph tha late l .flOE -0 1 NA 
Carb.:i zolc NA 2.0UE-02 
Chr,. scnc NA 7.JOE-03 
Di-~ -butylphthalatc 9 U0E-02 NA 
DibcnJ.{a.h).inthraccnc NA 7.JOE+OO 
Dibcnzofuran NA NA 
Diethyl phthalatc lt II0E-01 NA 
Fluor:Jnthcnc ➔ 00E-02 NA 
Fluorcnc 4 0UE-02 NA 
lndcno( 1.2,3-cd)p~Tcnc NA 7 JOE-0 1 
N-Ni trosodiphcnylaminc NA 4.90E-OJ 
Na phtha lene 2.0fl E-02 NA 
Pcntachlorophcnol 3 OOE-02 1.20E-OI 
Phcn:mthrcnc NA NA 
Pyrcnc J OOE-02 NA 

Pc1tkillcdC.lh 
H'-DDD NA I lOE+-00 
H'-DDE NA I 70E+00 
H '-DDT \ .llOE-11-1 1.70E+-OO 
Alpho-Chlordanc 5 00E-0-1 J.lUE-0 1 
Aroclor-1 254 I llOE-05 l .22E+-OO 
Aroc lor- 1260 I RllE-Ul l .22E+-00 
Beta-BHC NA I.SOE+-00 
Dieldrin 2 50E-05 J.20E+-0 1 
Endosulfan I 6.0UE-UJ NA 
Endosulfan II 6 OIIE-03 NA 
Endosu lfan sulfate 6.0IJE-OJ NA 
Endrin ) OIIE-0~ NA 
Endrin aldehyde NA NA 
Endrin ketone NA NA 
Gam ma-Chlordane :5 OOE-04 J .lOE-0 1 
Hcptac hlor 5 llOE-04 4.lUE+-00 
Hc ptachlor cpoxide I JUE-Dl 9. IOE+-00 
Methox~chlor 5.00E-03 NA 

Nitro11romatiu 
1.3- Dinitrobcnzcne I OO E-04 NA 
2.4.6-T rinitro1oluene 5 OOE-04 J.OO E-02 
2. ~-Dinitrotolu cne l OOE-OJ 6 ROE-01 
2-amino-4.6-Din itrotoluenc NA NA 
➔ -am ino-2.6-D in il ro tolucne NA NA 
RDX 3 UOE-03 I IOE-01 
Tc tr'!,I I OUE -02 NA 

t\..klu.l 
Aluminum 4 IJOE-02 NA 
Antimony 4 UOE-04 NA 
Arsen ic l.40E-04 I RRE+-00 
Barium J .lOE-02 NA 
Beryllium 2.00E-05 NA 
Cadmium l OOE-Ol NA 
Calcium NA NA 
Chromium J IJOE-02 NA 
Coba lt J .OOE-OJ NA 
Co pper l 40E-Ol NA 
C~anide I OU E-02 NA 
Iron f, .OOE-02 NA 
Lead NA NA 
Magnes ium NA NA 
Manganese I lOE-OJ NA 
M<;L~un,: J OOE-06 NA 
Nicke l K OO E-04 NA 
Potassium NA NA 
Sil cc I OOE-03 NA 
Sod ium NA NA 
Thallium N IJOE-Ol NA 
Vanadium 7 UOE -Ol NA 
Zinc 7 50E-02 NA 

-Total Hazard uotient and Ca ncer Risk: 

' 

SEA0-4 Remedial Investigation 
Seneca Army Depot Aclivity 

rs ;s CF ;s SA ;s AF X A~ 
BWxAT Equation for Haz.ard Quoticnl "'Chronic Dail~ Intake (Nc)/Rcfcrcncc Dose 

Absorption 
Factor• 

unitlcss 

A 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.010 
NA 
NA 

NA 
NA 
NA 
NA 

0060 
0.060 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.00 1 
NA 
'A 

0.010 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EF "' Exposure Frcqucnc~ 
ED • Exposure Dura tion 
BW ,. Bodyweight 

Equ.ition for C.1 nccr Risk • Chronic Dail~ lnt.ikc (Car) x Slope Factor 

- .ill Jl!&J;,ei ------------------------------ --==' 
EPC 

Solids 

4.00E-02 

J .60 E-OI 
I lOE+-00 
1.40E+-OO 
6.90E-OI 
l 20E+-OO 
R.JOE+-00 
I IOE+-0 1 
R. 70E+-OO 
R.JOE+-00 
R.90E+-02 
l.60E+OO 
l ROE+-00 
1.JOE+-0 1 
J 20E+-O I 
J.OOE+-00 
I lOE+-00 
I JO E-0 1 
2 lO E+-01 
760E-0 1 
7 lOE+-00 
6.60E-02 
I.JOE+-00 
4.90E+-OO 
2 JOE+-0 1 
2.lOE+-0 1 

J .lO E-02 
1.lOE+-00 
l 60E+-OO 
7.RUE-01 
9 IOE+-0 1 
J IOE+-00 
J. IOE-02 
I I OE+-00 
1.60 E-01 
J OOE-02 
2.00E-0 1 
J 20E-O I 
J.9UE-OI 
J.70E-O I 
9 lOE-02 
JAOE-02 
J 60E-OI 
J.90E-OI 

I.ROE-0 1 
2.60E-O l 
1.90E+-OO 
J .20E-OI 
J OOE-01 
l OOE-01 
R.20E-O I 

6.1 IE+-OJ 
l .61E+-0 1 
3 36E+o l 
J.l6E+-OJ 
4.60E-OI 
l.llE+-02 
l .lJE+-Ol 
1.84E+-OJ 
J 71E+-O I 
J.l2E+-OJ 
l .87E+-0 1 
J.62 E+-Ol 
J.lOE+-04 
1.76E+-04 
1.6JE+-OJ 
6 2RE+-O I 
I JJE+-Ol 
J .7lE+-OJ 
l 70 E-OI 
l.lJE+-OJ 
7 OOE+-00 
9.4 RE+-Ol 
6 IOE+-OJ 

Future Resident Adult 
Absorbed DoJe Hazard 

~ g-da,·) Quotient 
Ne Car 

Dermal Contact to 
Indoor Dullt/Dirt 
Not Applicable 

for Future 
Resident (Adult) 

Cancer 
Risk 

Future Resident Child 
Ah~o rbcd Dose 

(mg/kg-da,·) 
Ne Car 

Hazard Cancer 
Quotient ' Risk 

Dermal Contact to 
Indoor Dullt/Dirt 
Not Applicable 

fo r Future 
Res ident (Child) 

Note: Cel ls in this table were intcntion;ill~· leO bla nk due 10 a lack of toxicity d:11:1. 
NA,. lnfonnalion not ;n ailable. 
• USE PA Region 2 recommends quantifying dcm,al exposure only for c;idmium. arsenic . PCBs. dio:-:ins/furans and pcntachlorophcnol. since absorption factors ;ire not available for other chemica ls of concern . 
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TABLEG-11 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME). SEAD-4 
SEAD-4 Remedial lnnsligation 

Seneca Army Depot Activity 

=m 
BWxAT 

'ii!.lli!.hla 1.M.filmmtinos fo r Each Receptor ?re I isled at the Bouoml 
CS= Chemical Conccntrntion in Soi l. Calcul;uccl from Soil EPC Data 
IR= lngcstinn Rat.: 
CF= Con,·cri;iun Fiic1or 
Fl = FrJction ln11cstcd 

Volatile Organks 
1. 1-Dichlorocthane 
I 1.2-Dichlorocthcnc (total) 
Acetone 

!ncnzcnc 

1
Chlorofonn 
Eihyl benzene 
Mclhvl but\·I ketone 
Mc1h;·lcnc ~hlurid1: 
Toluene 
Total Xylcnes 
Trichloroc1hcne 

5&:min,latilc O r~11nics 
2-Mcthylnaphthakm: 
Accnaphlhcnc 
Accnaphthylcnc 
Anthraccnc 
Hcn1.o(a)anthn1ccnc 
Ucn1.o(a)pyrcne 
llcnzo(b)lluoranthcnc 
Ri:nzo(ghi)pc~·lcnc 
Bcnzu(k)lluornnlhcnc 

,Dis(2-Eth~ lhcxyl)phthalatc 

1~~;i~:~ylphchalatc 

Chr,oscnc 
Di-~-hutylphthalatc 
Di -n-octylphtha latc 
Dihcnz(a.h)anthruccnc 
Dihcru:ufuran 
Diethyl phthalatc 
1-luur.inlhcnc 
Fluorcne 
lndcno( 1.2.J-.::d)pyrcnc 
N-Nitro;;0Jiphcnyl3minc 
Naphthalene 
l'hcnanthrcnc 
Phcnul 
Pyrcnc 

Pc!tiddcllfPCBs 
.1.4'-DDD 
.IA'·ODE 
.1.4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-C.'hlnrdanc 
Aroclor-l HR 
Aroch,r-1254 
Aroc lor- 1260 
Beta-BJ-IC 
Delta -Bl-IC 
Did drin 
Endnsulfan I 
Emlosulfon II 
Endosulfon sulfate 
Endrin 
Endrin aldehyde 
Emlnn ketone 
G:.imma -<.0 hl11rdani: 
llcptachlor 
llcptach\orcposidc 

Hcrh icidcs 
Dica mba 

Nitmaru malics 
1.3.5-Trinitrobcnzcnc 
2.4.6-Trinitrotolucne 

,2.4-Dinitroto lucnc 
2-aminn4 Ji- l)initrntolucnc 
.1-Nitrutnlucne 

Metals 
Antimony 

1
Chromium 
Chromium ... lcx3valcnt 
Copper 
C\'anidc 
l.~ad 
Mercury 
TI1a\1ium 

1Zinc 

I 

I .OOE-01 NA 
9.00E-03 NA 
1.00E-0 1 NA 
HlOE-03 2.90E-02 
I .OOE-02 6 . IOE-03 
I.OOE-0 1 NA 

NA NA 
6.00E-02 7.50E-OJ 
2.00E-0 1 NA 
2.00E+oo NA 

NA I.I OE-02 

H .>OE-02 NA 
6.00E-02 NA 

NA NA 
J.OOE-0 1 NA 

NA 7.JOE-01 
NA I 7.30E+oo 
NA 7.30E-01 
NA NA 
NA 7.JOE-02 

2.00E-02 IAOE-02 
2.00E-0 1 NA 

NA 2.00E-02 
NA 7JOE-OJ 

1.00E-0 1 NA 
2.00E-02 NA 

NA 7.30E+oo 
NA NA 

8.00E-0 1 NA 
H lOE-02 NA 
..! .OOE-02 NA 

NA 7.JOE-01 
NA 4.90E-OJ 

2.00E-02 NA 
NA NA 

r,.OOE-0 1 NA 
3.00E-02 NA 

NA 2...!0 E-0 1 
NA J...!OE-01 

).OOE-0..! J...!OE-0 1 
J .OOE-05 l.70E+-01 

NA ' (dOE+oo 
5.00E-04 I J .50[-0 1 

NA NA 
2.00E-05 I 2.00E<OO 
2.00E-05 2.00E+oo 

NA 1.80[+00 
NA NA 

5.00E-05 l.60E+o l 
6.00E-03 NA 
(,.OOE-03 NA 
6.00E-03 NA 
H>OE-04 NA 

NA NA 
NA NA 

5.00E-04 3.50[-0 1 
5.00E-04 4 .50E+oo 
UOE-05 9.IOE+oo 

J .OOE-02 NA 

H lOE-02 NA 
5.00E-04 J.OOE-02 
2.00E-03 6 .ROE-0 1 

NA NA 
I.OOE-02 NA 

..! .OOE-04 NA 
I.SOE+OO NA 
J .OOE-03 NA 
~.OOE-02 NA 
2.00E-02 NA 

NA NA 
3.00E-04 NA 
R.OOE-05 NA 
:tOOE-0 1 NA 

Total Hazard Quotient and Cancer Risk: 

I 

I 

2.00E-OJ 
-l.OOE-OJ 
1.J9E--02 
l.OOE-03 

ND 
ND 

8. 19E-OJ 
l .OOE-03 
7.00E-03 

ND 
J .OOE-03 

J .50E-02 
7.49£ -02 
5.l lE-02 
7.54 E-02 
8 . ..!0E-02 
8.56E-02 
1.15E-O I 
8.56[ -02 
8.2JE-02 
..!.19E-01 
9.52E-02 
8. i2E-02 
9...!9E-02 
8.74 E-02 
5.28E-02 
7.97E-02 
5.76E-02 
2.20£-02 
l.09E-01 
7.25[-02 
8.6JE-02 
1.90E-02 
7.HE-02 
9.51[-02 
1.70[-02 
l.l)E-01 

4.52E-03 
5.66E-OJ 
7.12E-OJ 
I .HE-OJ 
1.35£-03 
l . ..! IE-03 

ND 
3.%[-02 ' 
2.7 1[-02 
1.(,0[-0J 

ND 
2.79E-OJ 
I.J2E-OJ 
2.62E-OJ 
2.57E-OJ 
2.SOE-03 
2.93E-OJ 
2.56[-0) 

l .GJE-03 
1.36[-0J 
IAOE-03 

ND 

6 .RRE-02 
6 .8 1[-02 
6.95E-02 
6.RJE-02 
7.JOE-02 

9. I IE-+-00 
l.l9E+o3 
l.02E+-OI 
3.87E+o2 
4 .30E-O I 
6.85E+o l 
I .OOE-01 
l.-lOE-+-00 
2A4E+o2 

EF = Exposure Frequency 
ED = 1:~posurc Duration 
B W "' Bodyweight 

Equation for Hazard Quo1icnt::: Chronic DJily Intake (Nc)/Rcfcrcncc Dose 

Equ.ilion for Canci;r Risk"" Chrome Daily lntakc (Cu) x Slope Factor 

AT = Avcrasing Time 

i 

I 

I 

EPC from 
To tal Soil• 

2.00E-Ol 
4.00E-01 
9.52E-OJ 
I .OOE-03 
6.73E-OJ 
I .OOE-03 
6.64E-OJ 
3.00E-Ol 
6.45£-01 
6 .64E-Ol 
3.ClOE-03 

I . IOE-01 
8.ROE-02 
1.0 IE-01 
l .02E-0 1 
1.27E-OI 
l.20E-O I 
USE-0 1 
I. IOE-0 1 
l .06E-O I 
2.59E-O l 
I . JOE-O J 
l .04E-O I 
1.25E-O I 
8.15£-02 
4.40[-02 
l.02E-0 1 
5.80E-02 
2.20£-02 
l.28E-01 
9 9.IE-02 
1.12E-0 1 
1.90[-02 
I .O<,E-0 1 
1.J8E-O I 
J.70E-02 
1.39E-OI 

J.OJ E-03 
J .5liE-OJ 
J .9.IE-03 
1. 12E-OJ 
I.I JE-03 
l . 18E-OJ 
2. 1:5E-02 
J. IOE-02 
2.22E-02 
l .25E-OJ 
I.IIE-03 
2.26E-OJ 
I . IJE-03 
2.18[-0J 
2. lliE-03 
2.J4E-03 
2.38£-03 
2.17£-03 
I .HE-OJ 
I.JJE-OJ 
l.\5E-OJ 

J .J6E-OJ 

6 .28[-02 
r, .26E-02 
6 .47[-02 
6.27E-02 
6 .39[-02 

5.95E+oo 
J .78E+o2 
l .02E+ol 
l .li7E+o2 
JAOE-01 
3.7JE+o l 
6.00E-02 
l .27E+oo 
l .66E+o2 

Future Outdoor Park Worker 
Hazard Can«r lnlake Hazard I Cancer 

,--='~~~--< Quotknl Risk (mg/kg-dav) Quotient Risk 
Ne (Car) 

157£-10 
J.IJE-10 
l .09E-09 
7.83E- 1 I 

2.35£-10 
5.48£-10 

1 2.74£-09 
5.86[-09 

5.90[-09 

3.28£-08 
7.4)E-09 

6.84£-09 
4. I JE-09 

l 1.72£-09 
I U)E-09 
I 5.68£-09 

I 

! 5.77E-09 

I.JJE-09 
1 9.00E--09 

5.:57£-10 
1.0 JE- 10 

I.I OE-IO 

i J.IOE-09 
2. 12E-09 

2. 18E- IO 
1.0JE-IO 
2.0:5£-10 
2.0 IE- 10 I 2.19E- 10 

I l.26E- 10 

I l.06E- IO 

I J. IOE-1 0 

I U9E--09 U3E-09 
5.-14[.-09 

:5.7\E-09 

7. JJE-07 
9.32[-05 
7.98E-07 
3.0JE-05 
J.J7E-08 

7.83[--09 
J. IOE-07 
1.9 1E -OS 

2.SOE-1 I 

8.39E- 1 I 

lU9E-1I 

2.35E-09 
2.39£-09 
J .2IE-09 

2.J OE-09 
1.17E-08 

2.27£-09 
2.65E-09 

2.23E-09 

2E-09 
JE-08 
IE-08 
JE-08 

4E-09 
J E-09 

7[-08 
IE-07 

2E-08 

2E-06 
..!E-08 

7E-08 
2E-07 

2E-09 
2E-07 

t IE-07 

I 

2.4 1E-09 
5.J IE-10 

l.26E-IO 
l.58E·l0 
1.99£-10 
3.69E- l I 
3.77E-1 I 
J.94E-1 I 

I.I IE-09 

1 7.58[-10 
4.47[-l 1 

7.SOE-11 

' 

4.SOE- 11 t 

I 3.ROE- 11 1 

l 1.9w-1 1 

! 

I 1.90[-09 
J.94E-09 

3E-07 

2E-09 ! 

JE-07 

IE-06 
JE-06 

2E-07 

2[-04 
IE-04 

4[-06 
2E-08 
3E-08 
3E-08 
7E-07 

JE-07 
2E-07 
8[ -06 

2[-07 
IE-05 
JE-06 

6[ -07 

2E-03 
6E-OS 
JE-04 
RE-04 
2E-06 

lE-05 
IE-OJ 
6E-05 

SE.OJ 

I 

1.37E-09 
I 2.74£-09 

9.52£-09 
8E- IJ I 6 .85£-10 2.45£-10 

I 

6E- IJ 2.05[-09 ! 7.J4E-10 
' ..i .79E-09 I 

9E-JJ 1 7.J.IE-10 

2..IOE-08 1 

:5. IJE-08 

2£-09 
2E-08 
2E-09 

2E-10 

S.16E-08 

2E-JO 2J17E-07 
(o.52[-08 

5[- 11 
2E- II 1 

:5.99E-08 

2E-08 i JJ.2E-08 

lE.-09 
JE-12 

UIE-08 
7 . .i7E-08 
4.97E-08 

5.05E-08 

2.05E-08 

! ;~~:!: 
I 
t 2.0 IE-08 
; l.02E-07 

1 1.99[-08 
I 2.32£-08 
I 

I 1.95£-0• 

2. IIE-08 
4.65[-09 

1.l6E-08 I 
7.SkE-08 

JE-11 1.11£-09 
5E-1 1 1.JSE-09 
7E-1 1 ..! .88[-09 

I 
l.7..!E-09 

6[-10 9.04[-JO J.2JE-IO 
2E-10 , J .JOE-10 
IE-II ; 9.66E-10 JA5E-10 

2E-09 2.7 1[-08 i 'J.69E-09 
2E-09 i .86E-08 6.63[-09 
8[-1 1 J .9 \E- 10 

JE-09 1.91[-09 I 6.82E-10 
l 9.04E-10 

I l.79[-09 
l.76[-09 
1.92[-09 I 

' 

2E-ll 
2E-10 
4E-IO 

l.\OE-09 
1 

J .94E-10 1 

9.32E-IO ' J .JJE-10 

6E-1 1 
IE-09 

SE-08 

: 9.59£-10 I 3A2E-10 

I UIE-08 
· 4.66E-08 

1 4.76[-08 

I 5.00E-08 

I 
I (,.2'E-06 

1

8.15[-04 
f,.99E-06 

1 2.65E-04 
I 2.,sE-01 

i 6.85E-08 

1

9.59[-07 
1.67E-04 

I 

1.67E-08 
1.70[-08 

IE-08 
3E-07 
IE-07 
2E-07 

JE-OR 
2E-08 

6£-07 
9[-07 

2E-07 

IE-05 
JE--07 

liE-07 
2E-06 

2E-OII 
2E-06 
IE-06 

JE-Oli 

2E-08 
JE-06 

IE-OS 
3E-OS 

2[-06 

IE-OJ 
l)[-0.1 

4[-05 
2E-07 
JE-07 
JE-07 
(,E-06 

2E-06 t 

2E-06 
7[-0S 

2E-06 
9E-05 
2[-05 

SE-06 

2E-02 
5[-04 
2E-OJ 
7[-03 
IE-05 

2E-04 
IE-02 
6E-04 

4E-02 

7E- 12 

(,E- 12 

SE-12 

2E-08 
2E-07 
2E-08 

IE-09 
IE-09 

.IE-10 
2E-I O 

IE-07 

2E-08 
2[-11 

JE-10 
SE-10 
6E-10 
5E-09 
2E-09 
IE-10 

2E-08 
IE-08 
7£- 10 

IE-08 

IE-1 0 
IE-09 
J E-09 

5E-1 0 
IE-08 

4£.07 

Auumntioru fo r Currcnl Sile Worker I Auumotioru for future Outdoo r Park Worker 
CF - I E-06 k~mg 
CS"" EPC Swface Only 
BW:: 70kg 
[R = 100 mg soil/day I

CF= IE-0<, kg/mg 
CS: EPC Surface Only 
DW:: 70 kg 
IR "" I 00 mg soiVday 

1
r1 == I uni tless 

1~~: ~~ :~•: ·car 

IAT(Nc)::z: 9.125 davs 
ATtCar\= 25.550 da~·s 

' Fl : I uni1leu 

I:~: I~! :;~year 
IAT(Nc)"' \1. 125 day~ 
AT (Car)"" 25.550 dan 

Nntc : ( ells m 1h1s t.iblc \\ere intentionally lei\ blank due to a lock oftox1c11y data. 
NA= Information not available. 
NO: Compound nnl dcteclcd. 
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TABLE G-11 
CA LCU LATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 
SEAD-4 Remedial Investiga tion 

Seneca Army Depot Activity 

Vao~plt0 ns for Ea.ch Receptor arc l med at the Bottom>· 
CS : Chcm,cul Cunccntralion in Soil. Culcu]atcd fmm SOII.EPC Data 
JR "' lnBcllUnn Rate 

EF ""E.'(po! UTC Frequency 
ED "" Exposure Duration 
13W"' Oodywcight 

Eq1JUl1on for I lazard Quotient• Chmmc DJ1ly Intake (Nc)JRcfcrcncc Do~ 

Equatmn fo r Cancer Risk "" Chrome Daily lnt11ke (Car)'- Slope Factor 
CF= C:11nn:r;111n Faclor 
Fl = Fraclinn In c~tcd AT • A\·cra in Time 

V11lati l1: O r~aniu 
I. I-IJ1chlon~th11nc 
1.1-Di.:hlnn)(:th,mc (tntil l) 
Acctnn..:! 
Bc1vcm: 
Chh,rnf1,nn 
Elhyl hcrv.cnc 
~·kthyl but~·! kctunc 
Mc1h,kncchlori<lc 
Tulu~nc 
Tntal X~ lcncs 
Trichlorocthcnc 

Scmlrnlalilc Oq~anic• 
!-Mcthylnaphthillcnc 
Accnaphthcnc 
Accnilphthylcnc 
Anthrnccnc 
Bcnzo(a)alllhrJccnc 
Bcrv.o(a)pyn:nc 
Dcnzn(h)lluorJnthcnc 
!Jcnzo(ghi)pcr~,;knc 
llcnzo(l:)1lu11rnnthcnc 
ll is( 2-E1h~ lh1:xyl)ph1hola1c 
Bu1ylhcnz~·lph1halatc 
CarbaLnk 
Chrvs1:nc 
Di-~-hutylphthal:.1tt: 
Di-n-oc1y\phthala1c 
Dihcnz(a.h)anthrnccnc 
DihcnwfurJn 
Dicth~·I phthalatc 
Flu11rnnthcnc 
Flunrcnc 
ln<lcnu(l.l . .l-c<l)p~rcnc 
N-Nitm~,,<liphcn~ IJminc 
NJphthalcnc 
l'hcnanthrt:nc 
Phenol 
P~ rcnc 

Pt·,tidtlu/PCB., 
.l_.! ' .1)1)1) 

-U '-DDE 
-U '-DIJT 
Al<lrin 
Alpha-B l IC 
Alpha-Chlor<lanc 
Amclor-12.Jk 
Amclnr-125.J 
Aroclur-12(,(1 
Bela-B l IC 
Ddt.a-ll!IC 
Dicldrin 
EnJusulfan I 
EnJusulfan II 
EnJnsu\fan sulfate 
EnJrin 
Em.lrin aldehyde 
En<lrin l:ctonc 
Ciamma•ChlorJanc 
1/cptachlnr 
l kptachlorcpux1<lc 

Hcrhicidu 
Dicamb;i 

Nilru 11 r11ma 1ic, 
I.J.5-Trimtmhcnzcm: 
2.-1.6-Trinilmlolocnc 
2.-1-Dinitmtolucnc 
2-amino-t 6-Dinitmtnlucnc 
.J-Nitroto\ucnc 

Mriab 
Anlimom· 
Chnimi~ 
Chmmium. lkxil,aknl 
Copper 
C,·1midc 
!.~ad 
~krcur\' 
Thalliu~ 
Zinc 

Oral 
RID 

(mjlfkp.-da\') 

I.OOE-0 1 
9.00E-03 
I.OOE-0 1 
.l.OOE-03 
I.O(IE-02 
I.OOE-0 1 

NA 
6.00E-02 
2.00E-0 1 
2.00E-+00 

NA 

HIOE-02 
6.00E-02 

NA 
.l.OOE-01 

NA 
NA 
NA 
NA 
NA 

H IOE-02 
2.00E-01 

NA 
NA 

l.OOE-0 1 
2.00E-02 

NA 
NA 

R.fl(lE-0 1 
,I O[IE-02 
.J .OUE-02 

NA 
NA 

2.(l(l[ -02 
NA 

6.fl()EJII 
.lOOE-02 

NA 
NA 

; .OOE-0-1 
.l.OOE-05 

NA 
5.00E-OJ 

NA 
2.00E-05 
2.00E-05 

NA 
NA 

5.00E-05 
r,.OOE-0.l 
r,.OOE-0.l 
6JIOE-O.l 
J .OOE-04 

NA 
NA 

500E-OJ 
500E-OJ 
I.JOE-OS 

1 {.10[-02 

Ca re. Slope EPC I EPC from 
Oral I Surface Soll Total Soils 

(rnllflql-dav)• I (m@A:p) 

NA 
NA 
NA 

l .lJOE-02 
6. IOE-03 

NA 
NA 

7.50E-03 
NA 
NA 

I IOE-02 

NA 
NA 
NA 
NA 

7 . .lOE-0 1 
7..lOE-+00 
7 . .lOE-0 1 

NA 
7.JOE-01 
1.JflE-02 

NA 
2.00E-02 
7 . .lOE-0.l 

NA 
NA 

7 . .lOE+oo 
NA 
NA 
NA 
NA 

7.JOE-0 1 
-1 IJOE-OJ 

NA 
NA 
NA 
NA 

2.-IOE-0 1 
J 4()[ -0 1 
.l..JOE-0 1 
1.70E-+OI 
6.30E+OO 
3.50£-01 

NA 
! 2.00E-+00 

2.00E+-00 
1.80E+OO 

NA 
l .60E+ol 

NA 
NA 
NA 
NA 
NA 
NA 

.l 50E-O I 
J 501:+00 
'J IOE+oo 

NA 

2.00E-03 
.J .OOE-03 
I.J9E-02 
I.OOE-0.l 

ND 
ND 

~.19[ -0.l 
J.CX>E-03 
7.00E-03 

ND 
JOOE-03 

.l.50E-02 
7.J9E-02 
; . I IE -02 
7.SJE-02 
8..JOE-02 
8.56E-02 
1.1;E-O I 
s_;6E-02 
lU3E-02 
.J . 19E-O I 
9.;lE-02 
fU2E-02 
9..J9E-02 
R.7J E-02 
5.28E-02 
7.97E.02 
5.76E-02 
2.20E-02 
1.09E-O I 
7 25E-02 
8.63E-02 
l .90E-02 
7 . .l7E-02 
9.51[-02 
1.70E-02 
l.l5E-O I 

4 ;2E-03 
5.(i(iE-03 
7.12£-03 
l.32[--03 
I.JSE-03 
IAIE-03 

ND 
l .l .% E-02 

l .71E-02 
l .<,OE-03 

NO 
2.79E-0.l 
1.32[-03 
l.62[-03 
2.57£-03 
2.80E--03 
2.IJJ E-OJ 
2 56E-03 
1.61 E-OJ 
U 6E-0.l 
IAOE-03 

2.00E-03 
J .OOE-03 
952[ -03 
l.OOE-03 

(1.7.lE-OJ 
I.OOE-03 
66.JE-03 
3.00E-03 
6..JS E-03 
f,6.JE-0.l 
.l OOE-OJ 

l\OE-0 1 
R.80E-02 
l.OlE-01 
J.02E-0 1 
1.27E-01 
U OE-01 
I 25E-O I 
1.IOE-01 
I 06E-OI 
2 59E-0 1 
I.IOE-01 
l.0.JE-0 1 
USE-01 
8. ISE-02 
.J..JOE-02 

1 I 02£-01 
5.SOE-01 
2 !OE-02 
I 28E-O l 
9.9JE-02 
I 12£-01 
l.90E-02 
I O(,E--01 
UJ;IE--01 
I 7()£-02 
U9 E-O I 

303E-03 
J.56E-03 
J .9.JE--03 
1.12£-03 
I.IJE-03 
I.ISE-03 
2. 15[.02 
.l IOE-02 
2.22E-02 
I 25£-03 
I.I IE-03 
2.26[-03 
I 13E-O.l 
2 18[-0.l 
2. 16[-0J 
23.J E-03 
2.38E-O.l 
2 17E-03 
l.2JE-03 
l.l3E-03 
I ISE-0.l 

J .l6E-03 

.l .OOE-02 I NA 
3.00E-02 
680E-O I 

NA 
NA 

<,.88E-02 
6.81E-02 
6.95E.02 
6.IUE--02 
7.JOE-02 

6 28 [ --02 
1 6.26E-02 5.00E--04 

2.00E-0.l 
NA 

I.OOE-02 

-I .OOE-0-1 
U OE+OO 
3.00E-03 
.J .OOE-02 
2.00E-02 

NA 
J.OOE-0.J 
8.00E-05 
JJlOE-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA I 
NA 

9. IIE+-00 
l . 19E-+03 
l.02E+o l 
3.87E+o2 
4 . .lOE-0 1 
6.85E+oi 
I.OOE-01 
IAOE+OO 
2.-1.Jl:+02 

6A7E-02 
(,.27£-02 
(i.39E-02 

5.95E+oo 
J.78E+o2 
I 02E+ol 
1.67E+o2 
.l.-lOE-0 1 
J.73E+ol 
6 00E-02 
1.27E+oo 
l.(,(, [+o2 

Total Hazard uotient and Cancer Risk: 

Nulc : Cell~ m this 111hle \\ere intentionally lcfi blank due tu a l1ck of lo:-<ic1ty dnta . 
NJ\: ln li1ml.1Uon not 11\'a 1\ablc. 
, IJ= Compound oot dclccled. 
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Future Recreational Visitor Child 
Intake Hazard I Cancer 

(mgfkg-day) Quotient Rl.1k 
(Ne) I (Car) 

I 

I ! :~~ ~~: 
, 7.I IE-09 
1 5.1 lE-10 .l (,5E- 1 I 

1.79E-OM 
3.83E-08 

. .\ R6E-OM 

I IOE-1 0 

3.07E-09 
J. IJE-09 
-I 20E-09 

.l .OIE-09 
2.1.JE-07 l 5.lE-OM 
J .87E-08 

2 97E-09 
.l .J 7E.09 

I U7E-OS I 
I 2.70E-OM 

~ 91E-09 

I.IJE-08 
5.57E-08 
J.71E-08 

J ISE-09 
r,9JE- IO 

3.77E-08 

8.69E-<19 
5 R8E-08 

\ 65E•IO 
.2(l"'E·IO 

J.6JE-09 2 6(.'E-1 0 
6.75E-1 0 J M2E·l 1 

.J .93 E-1 I 
7.21E-IO 5.15E-1 I 

2.0J E-08 l .JSE-09 
U 9E-OM 9 90E-10 

5 RJE-1 1 

IAJE-09 1.02E-10 
f,.75E-IO 
I J .JE--09 
l.3 1E-09 
I..J.lE-09 

M.23E-IO 5 88E-l I 
6.%E- 10 I -1 97E-11 
7. 16E-IO 5.1 \E·l I 

3.52E-08 
, JASE-08 I 2A9E-09 

I .l .55E-08 I 2.5JE-09 

l 3.7.lE-08 

I 
I .J.66E-06 

I ~ :~~: 

I 
l .98E-O.J 
2.20E-07 

5. IIE-08 
! 7.16E-07 

1.25E-OJ 

IE-08 
2E-07 
7[ -08 
2E-07 

J E-08 
2E-08 

.JE-07 
(,E-07 

IE-07 

IE-OS 
2E-07 

.JE-07 
IE-06 

IE-08 
JE-0(, 
9E-07 

2E-O(, 

7E-06 
2E-05 

lE-06 

lE-03 
7[ -0.J 

3E-05 
IE-07 

.2E-07 
2E-07 
5E-O(, 

IE-06 
7E-05 
lE-05 

I JE-06 

IE-02 
.JE--0.J 
2E--03 
5E-03 
IE-05 

2E-OJ 
9E-03 
-IE-OJ 

JE-02 

IE-12 

kE-1.l 

lE-12 

2[-09 
21:-0R 
.l E-09 

2E-10 
!E-10 

r,E- 11 
JE- 11 

2E-09 
lE-12 

JE-11 
7E-11 
'JE-11 
RE-1 0 
JE- 10 
2E- II 

JE-09 
2E-09 
IE-10 

2[-09 

2E- 11 
2E-I O 
SE-HI 

7E- 1 I 
2E-09 

6E-08 
AnumptlonJ for future Recreational bilor 

(Child) 
CF • 
CS: 
OW • 
IR • 
J-7:: 
EF• 
ED• 
AT(Nc) '"' 
AT(Car) • 

IE-06 kg/mg 
Ere Surface Onh· 

15 l:g . 

!00 mg soiVdny 
I unitlcu 

I.J dJayMyear 
S \ "CIUS 

l .825 dil \'S 
25.550 Wl~·s 

Future Construction Worker 
Intake 

(mg/kg-dn) 
Hazard I Cancer 

Quollcnt Rbk 
(Ne) (Car) 

939E-09 
I i;tME-OR 
J .J7E-OM 
J 70E-09 6.71E·l 1 
J. 16E-OR 4.52E-10 
.J.70E-09 

i ~ ~~~~: l 2.0\E-IO 

.l 12E-OM r 

5 17E-07 
-1 IJE-07 

J 79E.07 

I HE.()(, 
5 17E-m 

J 8.lE-07 
2.07E-07 

1.0.l E-07 
(,OI E-07 
.J(,7[-07 

J IJ RE-07 

7 1JR E-OX 
r, SJE-07 

I R5E-<1R 
5.26E.09 

5.5-'E-09 

\..J(,E-07 
1 OJE..(17 

J_(l(,[-08 
5 . .llE-09 
l .02E-OR 
I Olf: -OR 
LJOE.(18 

5 82E..09 
5.JIE-09 
5.JOE-09 

I SR E-08 

, 2.'JS E-07 l 

2.0JE-IO 

8 52E-OIJ 
8.05E-09 
!LWE-09 

7 IIE-09 
I 7JE-Ok 

<, 1>KE-{11J 
XJIJE.09 

7 51 E.(l9 
I 27E-09 

2.0.\ E-IO 
D9E-I O 
l .6JE-I O 
7 51E-1 1 
7 58E- 11 
7.92 E·l 1 

2.0M E-09 
IA9E-09 
8 . .l'JE- 11 

1.52[-10 

R . .llf:-11 
7.5ME-11 
7 72 E-11 

I 2.9.JE-07 . .J .2CJE-09 
.l OJE-07 J . .l-lE--09 

3 OOE-07 

2.79E-05 
1.78F.-OJ 
.J ,79[ -05 
7 8JE-O.J 
I 60E-06 

2.82E-07 
5.% E-O(, 
7 SOE-OJ 

9E-08 
2f:.()(, 
.JE-07 
2E--O<, 
JE-06 
5E-08 

2[-07 
2E-07 
2E-08 

lE-05 
7E.(I(, 

IE-07 
2E-05 
IE-05 

2E-05 

JE-05 
2E-0.J 

IE-05 

7E-0.l 
5E-O.l 

2E-OJ 
•J E..07 
2E-fl<, 
2[.(I(, 
JE.05 

lE-05 
IE-05 
JE-OJ 

SE-07 

IE-05 
<,E-OJ 
2E-OJ 

.lE-05 

7f: -02 
11.:-0.l 
2E-02 
lE-02 
l!E-05 1 

1) 1: -0.J 
7E-02 
JE-OJ 

lE-01 

2E- 12 
JE-12 

2E-1 2 

2E-12 

r,E-09 
(,[-08 
(,E-09 

5f:-IO 
2[-10 

IE-1 0 
6 E-1 l 

5[-11 
k1~ - I I 
9E-11 
IE-09 
;E-10 
JE-11 

JE-09 
.lE-09 
2E-IO 

2E-09 

JE-11 
JE-10 
7F,-J O 

l E-10 
.lE-09 

IE-07 

I Auu m tioru for future Con)tnictlon Wo rker 
CF "' I E-06 kglmg 
CS =- Ere Surface and Suhsurfo 
BW "' 70 l:g 
IR "' JRO mg so11/dny 
Fl "' I umtlcs~ 
EF"' 250 dny.\/ycar 
f:D a I , can 
AT(Nc) = _\(,j d:iu 
AT(Cur}:a 25.550 dn~s 
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TABLE G-11 
CALCULATION OF INTAKE AND RISK FROM THE ING ESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

tquatiun ti,r Intake.: (mJ0.g•Jay)"' CS x IR :s CF :s Fl :s FF :s ED I 

IJWxAT 1 
¥..!.~P.!l!!MJ~ptor arc I istctl at the Bottom)· 
CS= Chcmic.11 Conccnlr.ition in Soil. Calculated from Soil EPC l)'Jta EF = Exposure Frcquencr, 
IR= lngc5tinn Rate EO = Esposurc Our.ation i 

Equation for Hazard Quotient"' Chronic Daily Intake (Nc)IR.cfcrcnce Dose 

Equation for Cancer Risk"' Chmnic Daily lniakc {Car) x Slnpc: Factor 
er= C11n\'crsiun Fact"r OW= OoJ~.,.,eight ·1 

Fl == Fr.ic1iun lngcstcd AT = A\'crng_ing Time 1 
Equ.ition for Total Lifetime C.inccr Risk= Adul t Contrihutinn + Child Conlrihution 

Anal~·tc 

Vu latilc Or~anics 
I. 1-Dichloruethanc 
1.2-Dich\ornethcnc (tnlal) 
Acetone 
Benzene 
Chloroti,rm 
E1hyl benzene 
Mcth\·I hul\·I ketone 
Mcth;·lcnc- ~hloridc 
Toluene 
Tolil l Xylencs 
Trichlurnc1hcne 

Scmh-0111.tile Or~vnk:s 
2-h--fcth~·lnaphlhalcnc 
Accnaphlhcne 
Acenuphth~•lcnc 
AnlhrJccnc 
Renzu(a)anthrJccm: 
lkrv.o(a)pyn:ne 
8..:nzu(h)llunr.m1hcn..: 
llenzo(~h i)p..: rylcnc 
Bcrv.u{k )llu11ranthcnc 
Bi s(2-Eth ~ lhcxyl )phthalah: 
8ut~·lbcnzylphtha t.11c 

Carhazolc 
Chl'\'scnc 
Di-~-hutylphlh.ilatc 
Oi-n-.ictylph1hal.itc 
Dihcrv(u.h)an1hrncene 
Oih.:nwfurnn 
Die1hylphthala1c 
Fluonmthenc 
Fluurcnc 
ln<leno( 1.2 . .1---c<l)p~ rem: 
N-Ni tms,,Jiphcn~·lamine 
Nuphth;ilcnc 
Phen.inthITnc 
Phcnol 
Pyrcnc 

Pc.uiciJc~CB., 
~A'-DDD 
~--''-l>DE 
~A'-DDT 
Aldrin 
Alpha -Bl IC 
Alpn..1-Chlur<lanc 
Arnclnr-12-IR 
Aroclnr- 1254 
,\rodur- I 2(,0 
Jkta- llllC 
Delta-DI IC 
Dicl<lrin 
EnJusulfon I 
End,1sulfon II 
Emlosu\fan sulfotc 
Endrin 
En<lrin ald:hy<lc 
Endri n J.:ctunc 
Gamma-Chl11rJanc 
lkpta,hlur 
llcplachlnrcpuxidc 

Hcrh lcidt:J 
Dicamha 

Ni lrounmaticJ 
1.3 .5-Trinitrub,mzcnc 
2.4.6-Tri nil rutolucnc 
2A-Dinilrutolucnc 
2-amino--1.6-l)initru11,lucni: 

' -1 -Nitrntnlucnc 

Mc!:ds 
Antimun\· 
1Chmmi~ 
Chromirun. I lcs:a\"3lenl 
Copper 
C:y:iniJc 
1Lco1J 
1Mcrcury 
i"!"!1:.i lli wn 
Zmc 

I 

Oral 
Rm 

I.OOE-01 
90(1[ -03 
1.00E-0 1 
.\J)OF.-0.l 
I.OOE-02 
I.OOE-0 1 

NA 
<,.OOE-02 
2.00E-01 
2.00E+OO 

NA 

H>OE-02 
l <, .CXtE-02 

NA 
H lOE-0 1 

NA 
NA 
NA 
NA 
NA 

2.001:-02 
2.00E-01 

NA 
NA 

I.OOE-0 1 
2.00E-02 

NA 
NA 

R.OOE-01 
H >O F.-02 
-I .OOE-02 

NA 
NA 

2.00E-02 
NA 

<,.OOE-0 1 
.1 .00F.-02 

NA 
NA 

HIOE-0-1 
J .OOE-05 

NA 
5.00E-0~ 

NA 
2.00E-OS 
2.00E-OS 

NA 
NA 

5.00F.-05 
6.f>OE-OJ 
<, .OO F.-OJ 
6.00E-OJ 
.1 .00E-0-1 

NA 
NA 

5.00E-0-1 
5.00E-04 
I.JOE-OS 

J.OOE-02 

J .OOE--02 
HN)E-0-I 
2.00E-03 

NA 
r 1.00E-02 

-1 .00E-O~ 
I.SOE+oo 
HN)E-03 
HlOE-02 
2.00E-02 

NA 
J.OOE-04 
R.OOF.-OS 
J .OOE-01 

C<1n:. Slupe i EPC Future Residmt (Adult} 
Oral ' Surface Soil , Intake: ! Hua rd Contribution 

NA 
NA 
NA 

I 2.90E-02 
6. IOE-0.1 

NA 
NA 

7.50E-OJ 
NA 
NA 

I.IOE-02 

NA 
NA 
NA 
NA 

7. JOE-0 1 
7.JOE-+00 
7 . .10E--Ol 

NA 
7 .. l OE-02 
I.-I CJE-02 

NA 
2.00[-02 
UOE-0.1 

NA 
NA 

7 . .10E-+OO 
NA 
NA 
NA 
NA 

7 . .10[-0 I 
-l .90E-03 

NA 
NA 
NA 
NA 

2.-IOE-01 
.UOF.-01 
J.-IOE-01 
l.70E+OI 
<t.JOE+OO 
J.50[-01 

NA 
2.00E+OO 
2.00E-+«> 
l .80E+OO 

NA 
l .60E+OI 

NA 
NA 
NA 
NA 
NA 
NA 

.1 .SOE-01 
4.50[+00 
9. IOE+OO 

NA 

NA 
J .OOE-02 
f,.80E-O I 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~ Quntknl fo Lifetime 
(m@A:g) (Ne) ! (Car) ! Cancu Rlik 

2.00E-OJ 
-1.00E-OJ 
I.J'JE-02 
I.OOE-03 

ND 
ND 

lt l9E-OJ 
J .OOE--03 
7.00E-03 

ND 
J.OOE-03 

.1.50E--02 
7.-1%-02 
5. l lE--02 
7.5-IE--02 
8.-IOE-02 
S.56E-02 
1.15[-0 1 
8.56E-02 
8.2JE-02 
~.l<JE--01 
9.52E-02 
8. l2E-02 
'J.-IIJE-02 
8.7~E-02 
5.28E-02 
7.97E-02 
5.76[-02 

1 2.20E-02 
1.09£-0 1 
7.25E-02 

t 8.6JE-02 
1.90[-02 
7.J7E-02 
9.51[-02 
1.70[-02 
I.ISE-0 1 

~.52E-OJ 
5.f.C, E-OJ 
7.12E-03 
I.HE-OJ 
I.J5F.--OJ 
I -I\E.(1J 

ND 
3.96E-02 
2.71[-02 
I.WE-OJ 

ND 
2.79E--03 
U2E--OJ 
2.62E-OJ 
2.57E-OJ 
2.80[-0.1 
2.9JE--OJ 
2.56E--03 
J.6\E--03 
I.JGE--03 
l.-lOE--0.1 

ND 

6.88[--02 
6.8\E--02 
6.95E-02 
6.SJE--02 
7.JOE-02 

9.IIE-+«> 
1.19[+03 
L02E+OI 
.1 .87[+02 
4.JOE-0 1 
6.85£+0 1 
I.OOE-0 1 
l.40E+oo 
2.44E+02 

2.74[-09 
5.-ISE-09 
1.90£--08 
1.37E--09 1 4.70E-IO 

4. IIE-09 I.-IIE--09 

.1E--08 
GE--07 
2E--07 I 
5E-07 i IE-II 

IE-II 
· 9.59E--09 

7£--08 
SE-08 

I 

4.79£--08 
\.OJE-07 

IAIE-09 

IE--06 
ZE-06 

2E-11 

l.03E-07 ! .1 .
9

H~-OR 
1 

.1E--07 

' 4.02 E-08 
.1E-08 
JE-07 
~E -08 5.-IOE.(18 

.1 .K7E-OR 
5.7~E-07 1.97E-07 .1E-05 

JE--09 
.1[-09 

UOE-07 7£-07 

UOE-07 
7.DE--08 

J.OJE--08 
I.HE--07 
9.93E-08 

I.OI E--07 

2..1.1[--08 
l.5RE--07 

.1 .81[-08 
4.-IGE-08 

.1 .74E-OR 

1 4.0SE-08 
8.92E--09 

2. 12£-09 
2.66E--09 

9.75[-09 J .• l4E-09 
1.81E--09 6.lOE- 10 

6.34[-IO 
1.9JE--09 6.62 E· 10 

5.-12E--08 1.RGE-08 
.1 .71E--08 1.27E--08 

7.5\E-10 

J .82E--09 UIE--09 
I.RIE-09 
.1 .59E--09 
) .52[--09 
.1 .84E--09 

2.21E-09 7.S6E-10 
1.86E--09 I 6.39E-1 0 
l.92E--09 6.SSE- 10 

::j;~~: ! J.20E-08 
9.52E--08 J .2GE--OR 

J.OOE--07 

USE-OS 
1.63E--OJ 
IAOE-OS 
5.JOE--04 

1 IE.()(, I 
-IE-06 

4E-08 
-IE-06 
2E-06 

SE-06 

JE--08 
5E-06 

RE- 10 
J E-1 0 

.1E-07 

.lE-OR 
~E-11 

5E-I O 
'.IE-10 

2E--05 IE-09 
<,£-05 lE-<18 

~E.(19 
-IE--06 2E-IO 

J E--03 -l[.(18 
2E-OJ -'E-08 

IE-09 

SE-05 2E-08 
.1E-07 
6E-07 
6E-07 
IE-OS 

4E-06 JF.-IO 
4E.()(, 1 JE-09 
IE-04 <,E-09 

JE-06 
2E-04 
5E--05 

IE-OS 

.1E-02 
IE-OJ 
5E-OJ 
IE-02 

IE-09 
2[ -08 

1 5.89E-07 JE-05 

1.J7E--07 5E-O-I 
l.92E-06 2E-02 I 3.HE-04 IE-03 

Total Hazard uotient and Cancer Risk: SE-02 

Note : Cells in 1his lahli: \\crc intcnlionally lcl\ blonk due to a lack oftoxici1y data . 
NA= lnfonnation nut a\·ailahlc. 
ND= Com pound not Jc1cctcJ. 

h:\eng\seneca\s4nvisk\l NGSOIL.WK.4 

I 
1
cF= 
'cs"' 
OW• 
[R:: 

'Fi= 
EF= 
ED: 

Anumptions for Furu" Rc..1ident (Adult) 
IE-06 kg/mg 

1AT (Ne)"" 
AT(Car)'" 

EPC Surface: Onlv 
70 kg • 

100 mg 50jlfday 
I unitlc-ss 

350 d:ay5/)·car 
24 yc-un 

8 .760 days 
25.SSO ®\'S 

Future Rcsidcnc (Child) 
In take Haza rd I Cunlrihu ltf>n 

(mgfkg-dn) Qunlicmt · lo Lifetime 
(Ne) I (Car) Cancer Risk 

i 2.56E-08 I 
5.I \E--08 

3E-07 
6E-O<i 

1.78£-07 2F.-06 
! 1.28[-08 I 1. IOE-09 I ~E--06 I 

3.S~E--08 i .1 .29E--09 6E--07 
1 8.95E-08 l -lE--07 

i 
i 4.47E-07 

9.SRE--07 

9.(,4£--07 

1 .1 .29E--09 

9.21E-OR 
tJ.JRE-08 
l .2<,E-07 

9.02F.-OR 
5..1<,E-O<, 4.59E-07 
1.22E-O<, 

R.'KIE-08 
1.04E--07 

1.12[-06 
I 6.75E--07 

2.8 1[-07 
1.J9E-O<, 

, 9.27£-07 

9.-12E-07 

2.17E--07 
l.-17E-06 

R.7-' E--08 

1 
9.-1(,E.(18 
2.08[--08 

~.9SE-09 
6 20E-09 

IE-05 
2E-05 

JE--06 

IE-OS 
3E-OS 

4[-07 
.1[-05 
2E-05 

SE-05 

~E-07 
SE-05 

.1E-11 

2[-1 1 

7E-08 
7[-07 
•JE.(l!l 

71:-fll} 
<,E-09 

_21; -{JI) 

kE-10 

6 [ .(17 

7[.fl8 
IE-10 

IE--09 
21:-09 

9.WE-08 7.ROE-O'J 2E-04 JE-09 
I .69E-08 I .-ISE-09 

l.-18E--09 
I .80E-08 I .55E-09 

5.(l(,E--07 -l . .1-lE--08 
3.-16E--07 2.97F.-08 

l .75E-09 

3.57£-08 3.0<,E-09 
1.(,9£--08 
.1 . .15£-08 
3.29£-08 
3.58E-08 

2.0<,E-08 ; l.76E-09 
l.7-lE--08 l.-19E-09 
1.79E-08 1.53£-09 

I 8.SOE-07 
I 8.J IE-07 I 7.46E-OS 

8.89£--07 ! 7.f,ZE-08 

9 . .1.1F.-07 

! 
I : : ~~~~~ 

I.JOE-04 
4.95£--0) 
5.SOE-06 

l .2KE-O<, 
1.79E-05 
3. 12£-03 

<,E-04 2E-08 
9E-09 

~E-05 5E-IO 

J E-02 9E-08 
2E-02 <,E-08 

.1E-09 

7[-04 51A18 
.lE-06 
(, f.-06 
5E-06 
IE--0◄ 

~E-05 <iE-IO 
.1E-05 \ 7E-09 
IE-0.1 IE-08 

.1E-05 
2E-OJ 
◄ E-0-1 

'JF.-OS 

.1£-0 1 
IE-02 
-lE-02 
IE-01 
JE-0◄ 

◄ E-0.1 
2E-O l 
IE-02 

SE-01 

21:'.--09 
SE--08 

CF= 
CS= 

Anumptions for Future Residenl (Child) 
IE-06 k@/m@ 

1
ow= 
iIR = 
Fl= 

1
1
EF= 
ED= 
IAT(N, )= 
1AT(C:ar): 

EPC Surfaci: Onh· 
15 kg • 

200 mg suil/day 
I unit lcu 

J;o d:iys/~·car 
(, yc:irs 

2. 190 d:iV!I 
25.SSO d:i~-!! 

Resident 
Tural 

LifetiRK 
CancnRisk 

5[-11 

◄E-11 

5E- II 

IE-07 
IE-06 
IE-07 

'JE-09 
9[-09 

.1E-09 
IE-09 

'JE-07 

IE-07 
IE-IO 

ZE-09 
JE-09 
~E-09 
4[-08 
IE-08 
SE-10 

IE-07 
RE-08 
5E--09 

7[-08 

9[- 10 
IE-08 
2E-08 

JE-09 
7E-08 

JE-06 
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TABLE G- 12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SO IL 

CENTRAL TENDENCY (CT) 
SEAD-4 Remedial Investigation 

Seneca Army Depot Aclivity 

Equation or lnia c {mg/leg ~ • ) D 

BWxAT 
Yart.1.b.ks..J.As.s.u.mp1ioos for Each Rccqupuirc Listed al the Bonomt Equalion for Hazard Quotient ""Chronic Daily Intake (Nc)/Rcfcrcncc Dose 
CS= Chemical Conccntntion in Soil. Caku l:ucd from Soil EPC Data EF • E.,-posurc Frequency 
JR = Ingestion Rate ED • E:\l)()Surc Duration Equation for Cancer Risk "' Chronic Daily Intake (Car) x Slope Factor 
CF= Com·crsion Factor BW = Bodyweight 
Fl :: Fraction lngcs1cd AT -= Avera~• 

Oral Car-c.Slo pc 1 EPC EPCrrom i Current Sile \Vorktr Future Outdoor Park Worker 
Anal~·tc RID Oral Surface Soil Total Soils ! I Haza rd Ca ncer I Intake Huard Ca ncer 

Quotient Risk g:!!!rL_____. Quotient 1 Risk 
Cu 

Volatile Organics 
1. 1-Dich loroclhanc 1.00E-0 1 NA 2.00E-03 2.00E-03 3.91E-1 I ➔ E- 1 0 5 91JE-10 6E--09 
1.2-Dichloroclhenc (total) 9.00E--OJ NA H)0E-OJ >.OOE-OJ 7.8JE- 1 I 9E--09 l .20E--09 I IE--07 
Acetone 1.00E-0 1 NA I.J9E-02 9 52E--OJ 2.72E-10 

! l.96E-12 
JE-09 ➔ . 1 6E--09 .JE--08 I 

Benzene J.OOE--OJ 2.90E--02 I.OOE-OJ I.OOE-OJ 1 96E• II 7E-09 6E- 1 ➔ 2.99E-\O 2.'J9E-1 1 IE-07 9E-IJ 
Chlorofo nn 1.00E-02 6. I0E--OJ ND 6.7JE--OJ 
Elh,·1 benzene 1.00E-01 NA ND I.OOE-OJ 
t\kthyl butyl ketone NA NA 8.19E-OJ 6 .6➔ E--OJ 

MclhJ lenc chloride 6.00E-02 7.S0E-OJ J.OOE-OJ J .OOE-OJ i ;;;~::~ I 5.87E- 12 IE-09 ➔ E-1 ➔ 8.98E-10 8.98E-1 I IE-08 7E-IJ 
Toluene 2.00E-0 1 NA 7.00E--OJ 6ASE-OJ 7E-IO 2. I0E-09 IE--08 1 
Total X,·lcncs 2.00E+OO NA ND 6.6'E-OJ 
Trich loiocthene NA I.I 0E-02 J,OOE-OJ J .OOE-03 5.87E- 12 6E- 1 ➔ 8.98E-l 1 IE-12 

Scmirnlali le Organics 
2-Mclhylnaphthalcne ➔ OOE-02 NA 3.S0E--02 I.I 0E--0 1 6.85E-10 2E-08 I 0SE-08 J E--07 
Accnaphlhenc 6 OOE--02 NA 7A9E-02 8.S0E-02 IA7E-09 2E-08 2.HE-08 ➔ E--07 

Acenaphlhylcne NA NA 5.1 IE-02 1.0 IE--0 1 
Anthrncenc J OOE-0 1 NA I 7 .S➔ E-02 1.02E-0 1 U SE-09 SE-09 2 26E-08 8E--08 
Bcnzo(a)anlhrnccne NA 7.J0E--0 1 8.-'0E--02 l.27E--01 l.6.JE- 10 IE-10 2.52E-09 2E--09 
Benzo(a)pyrenc NA 7.J0E+oo 8.56E-02 1.20E-OI 

1 

I 68E-10 IE--09 2.56E-09 2E-08 
Bcnzo(b)fluor.mlhenc NA 7,J0E-01 I.ISE-0 1 USE-01 225E- 10 2E-10 J .H E-09 JE-09 
Bcnzo(ghi )pcl)·lcne NA NA 8.56E-02 1.I 0E-0 1 
Benzo(k)fluoranlhenc NA 7 J0E-02 8.2JE-02 l.06E-Ol 1 6 1E-10 IE-I I 2 ➔6E-09 2E-\O 
Bis(2 -Ethy lhcxyl)phthalatc H>OE-02 I ➔0E-02 ➔ 19E-O l 2 59E-OI 8.20E--09 8 lOE-10 -'E--07 IE-I I I 25E-07 I 25E-08 6E-06 2E- I0 
Butylbenz~: lphlhal:11c 2.00E--0 1 NA 9.52E-02 1.I 0E-0 1 1.86E-09 IJE-09 2.85E-08 IE-07 
Carbazolc NA 2.00E--02 8.12E-02 l.04E-0 1 l.59E-IO JE- 12 2.-'JE--09 5E- 11 
Chr.·scne NA 7.J0E--OJ 9 ➔9E-02 USE--0 1 l.86E- 10 IE-12 2 84E--09 lE-11 
Di-ll--butylphlhalatc I.OOE-0 1 NA 8.74E-02 8. ISE-02 l.7 1E-09 lE-08 l .62E-08 JE--07 
Di-n-octylphthalate 2.00E-02 NA 5.28E--02 4.-'0E-02 I.0JE-09 5E--08 1 l8E-08 RE-07 
Oibcnz(a. h)anlhrnccnc NA 7.J0E+-00 7 97E-02 1.02E-OI 1.56E-\O IE-09 2.39E-O•J 2E-08 
Dibcnzoforan NA NA 5.76E--02 5.S0E--02 
Diethyl phthalate 8.00E--0 1 NA l .l0E-02 2.20E-02 ➔ .JIE- 1 0 SE-IO 6 59E-09 SE--09 
Fluoranlhcnc .l OOE-02 NA I.0IJE-01 l.28E-OI 2. IJE--09 lE-08 J 26E-08 RE--07 
Fluorcne HIOE-02 NA 7.25E-02 9 .9➔ E-02 I U 2E-09 .lE-08 2. l7E-08 5E--07 
lndcno( 1.2.J-cd)pyrcne NA 7 J0E-0 1 8.63E-02 1. 12E-O I l .69E-1 0 IE-10 2.SSE-09 2E-09 
N-Nitrosodiphcnylamine NA ➔ tJOE-OJ 1.90E-02 1.90E-02 J 72E- 1 I 2E- IJ 5.69E-1 0 JE- 12 
Naphlhalcnc 2 OOE-02 NA 7.37E-02 l.06E-0 1 IA➔E-09 iE-08 2.21E-08 IE-06 ' Phcnanlhrcnc NA NA 9.51E-02 1.JSE-01 
Phenol 6.00E-0 1 NA l.70E-02 l.70E-02 J JJE- 10 6E- 10 5 09E-09 8E-09 
Pyrcnc 3 OOE-02 NA l.15E-01 1.39E-O I 2.25E-09 SE-08 3 ➔➔E--08 IE-06 

Pc.sticidc:r/PCB.s 
➔A'-DDD NA 2.-'0E--0 1 .l.52E-03 J.0JE-03 !l.8.SE- 12 2f- 12 U5E-IO JE-11 
.lA'-DOE NA JA0E-0 1 5.66E-OJ 3 . .SGE-OJ I II E- 11 ➔ E-12 I 69E-IO 6E- I I 
.lA'-DDT .S . OOE--0➔ JA0E--0 1 7.12E-OJ J .94E-03 UIJE·IO l.39E- 11 3E-07 SE- 12 2. IJE--09 2. IJE- 10 >E-06 7E- 1 I 
Aldrin J.OOE-05 1.70E+OI I. HE-OJ 1.12E-OJ 2.SSE- 11 2.58E• l2 9E-07 ➔ E-11 J.95E•IO J.95E-11 IE-OS 7E-10 
Alpha-B HC NA 6.30E+OO USE-OJ 1.IJE-03 2.64E- 12 2E- 11 .l .0➔ E- 11 JE- 10 
Alpha-Chlordane 5.00E-04 3 S0E-0 1 IA IE-03 1.18E--OJ ' 2.76E- I I 2.76E• l2 GE-08 IE- 12 ➔ 22E- I0 4.22E- 11 8E-07 IE-II 
Aroclor-lH8 NA 

i 
NA ND 2. ISE-02 

Aroclor-125 ➔ 200E-05 2.00E+-00 J.96E-02 J. IOE-02 7.75E-10 7.75E-11 ➔ E-05 2E- IO l. 19E-08 I l9E-09 6E-O➔ 2E-09 
Aroclor•\260 l .OOE-05 2.00E+OO 2.J IE-02 l .l2E-Ol 5 J0E•IO 1 5 JOE- I I J E-05 IE-10 8.1 IE-09 8. 1 IE- 10 4E-O➔ 2E-09 
Bcta-BHC NA 1.S0E+-00 l.60E-OJ 1.lSE-03 J IJE-12 6E-12 -' 79E-1 l 9E•I I 
Dclta-BHC NA NA ND I.II E-OJ 
Dicld.ri n 5.00E-05 1.60E+OI 2.79E-OJ 2.26E-OJ 1 5A6E- 11 5A6E- 12 IE-06 9E- 1 I 8 JSE-10 8.HE- 11 2E-05 IE-09 
Endosulfon I 6.00E-OJ NA l.32E-OJ l.lJE-03 2 . .S8E- 11 ➔ E-09 J 95E- \O 7E-08 
,Endosulfan II 6.00E-03 NA l .62E-OJ 2. ISE-03 

1 
5. IJE-11 lJE-09 7 . S➔ E-1 0 IE-07 

Endosulfan sulfate 6.00E-OJ NA l .l7E-OJ 2.16E-OJ I l .0JE· ll 8E-09 7 69E-1 0 IE-07 
Endrin J .OOE-<» NA l .S0E-OJ 2.HE-03 SASE- II 2E-07 8.JSE-1 0 J E-06 
Endri n aldch\'dc NA NA I 2.9JE-OJ 2.JSE-03 
Endrin kcton·c NA NA 2.56E-OJ 2.17E-OJ 
Gamm;i-Chlordanc .S .OOE-0-' J .S0E-0 1 l.6 1E-OJ I.HE-OJ J . I.SE-1 1 J . ISE- 12 6E-08 IE-1 2 ➔ . 82E-1 0 .l.82E- 1 I IE-06 2E- 11 
Hcptachlor 5.00E-04 4.S0E+OO l.l6E-OJ 1.llE-03 2.66E- 1 I 2.66E- 12 SE-08 IE-II ➔ 0JE-10 4.0JE-1 1 8E--07 2E- 10 
Hcptachlor cposidc I.JOE-OS 9. IOE+OO IA0E-OJ I. I.SE-OJ I 2 . 7➔ E-1 I 2 .7➔ E-12 lE-06 lE- 11 4.19E-\O ➔ . l <JE-1 1 JE-05 ➔E- IO 

llcrhicidcll 
Oicamba J .OOE--02 NA ND J 36E-OJ 

Nitroaromatiu 
1 1.JSE-09 I .J.5 -Trinitrobcnzcnc J .OOE-02 NA 6.SSE-02 6.28E-02 ' -iE-08 2.06E--08 7E-07 

2. ➔ .6-Trinitrotolucnc 5 .00E-0➔ J OOE-02 6.!I IE-02 6.26E-02 UJE-09 1 JJE-1 0 JE-06 ➔ E-12 1 
2 .0➔ E-08 2 .0➔ E-09 -'E-0.S 6E- 1 I 

2.➔ -Dinitrotolucnc l .OOE-OJ 6.80E-Ol 6.95E-02 6A7E-02 1.l6E-09 1.l6E- IO JE-07 9E- 1 l 2 08E-08 2.0SE-09 IE-05 IE-09 
2-amino4.6-Dinitrotolucnc I NA NA 6.8JE-02 627E-02 
➔ -Nitrotoluenc l .OOE--02 NA 7.J0E-02 6 J9E-Ol IAJE--09 IE-07 ' I 2. 19E.08 l E-06 

Metals 
Anl imon,, I .l.OOE-<» NA 9. IIE+oo 5.IJSE+OO l.78E--07 ➔ E-04 2.7JE-06 J E-03 
Chromiu;n 1.50E+OO NA 1.19E+OJ J.78E+02 l .JJE-05 2E-05 J .l6E-04 2E-O.i 
Chromium. Hexan1lcnt 3.00E-OJ NA 1.02 E+O I I 1.02E+O l 2.00E-07 7E-05 J .0SE-06 IE-OJ 
Copper 4.00E-02 NA I J.87E+o2 1.67E+o2 7.57E-06 2 E-O➔ 1. 16E~ J E-OJ 
Cyanide l .OOE-02 NA -'.30E--Ol JA0E-0 1 SAIE-09 ➔ E-07 1.29E-07 6E-06 
Lc.,d NA NA 6.85E+o l J.7JEt-OJ 
:-..-tcrcury J .OOE-0.i NA I.OOE--0 1 6.00E-02 1.96E-09 7E-06 2.99 E--08 IE-O.i ' 
Thalliu~ 8.00E--05 NA IA0E+OO 1.27E+OO 2.74E-08 JE-0-I I ➔ . 19E-07 .SE-OJ 
Zinc J OOE-0 1 NA 2A.J E+o2 1.66E+o2 ➔ . 77E--06 lE-Ol 7J IE--O.S 2E-O➔ 

Total Hazard orient and Cancer Risk: IE-03 JE-09 2E-02 SE-08 

Amime1ions for Current Site Worker Auume1ions for Fulurt: Outdoo r Park Worker 
'CF • IE-06 kg/mg CF • IE-06 kglmg 
CS • EPC Surface Only CS• EPC Surface Only 
BW • 70 kg BW • 70 kg 
IR • 50 mg soiVcby JR • so mg so iVday 
Fl • I uni1lcss Fl • I unillcss 
EF • IO days/year EF • 153 days/yc.1r 
ED• 7\C3t'S ED• 7 }Cars 

1AT(Nc) • 2555 da,·s AT(Nc) • 2555 da,·s 
1AT{Car)• 25.550 da~-s AT{Carl • 15.550 da~·s 

Note. Cells in this table were intentionally lcn blank due 10 a lack or 1oxici1y data. 
NA:s lnfonn:uion not a\'ailable. 
ND:a Compound no1 detected. 
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TABLE G-12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

CENTRAL TENDENCY (CT) 

Equ.,tion for Intake (mg./kg-day) = 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

CS s IR :s Cf s El s EE s ED 
BWsAT 

VariablruAs.s.UIIlRU.oru.f~.i5Jcd a, !he Bo11om)· 
CS = Chemical Concentration in Soil. Calculated from Soil EPC Dala 
IR= Ingestion Rate 

EF = fa-posurc Frequency 
ED = E:,,;posurc Duration 
B W = Bod}·wcight 

Equ:uion for Ha1Md Quotient = Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

Equalion for Cancer Risk = Chronic Daily Intake (Car) s Slope Factor 
CF= Com·crsion Factor 
Fl = Fraction lng_cstcd 

Volati le Or2anic11 
1. 1-Dichlorocthanc 
1.2 -Dichlorocthcnc (lo!al) 
Acetone 
Benzene 
Chloroform 
Eth,·! benzene 
Mctlw l but\"I ketone 
Meth;·lcnc ·chloride 
Toluene 
To1nl Xylcncs 
Trichlorocthcnc 

Scmirnllltilc OrJ,!.inic:. 
2-Mcthylnaphthalcne 
Acenaphthene 
Acenaphthylene 
Amhracene 
Benzo(a)amhracene 
Benzo(a)p~·rene 
Benzo(b)fluoran1hene 
Bcnzo(~hi lpcrylene 
Benzo(k)fluoran1henc 
Bis(2-Ethylhc:-:yl)phthalate 
8 ut ylbenzy 1 pluha late 
Carbazole 
Chn-sene 
Di-~~utylphth:llatc 
Di-n-oc1ylphthala1e 
Dibenz(a. h}anthr.lcene 
Dibcnzofuran 
Diethyl phthalate 
fluoranlhenc 
Fluorene 
lndeno{ 1.2.J -cd)p~·rene 
N-Nitrosodiphcnylaminc 
Napht.halcne 
Phen:mthrene 
Phenol 
Pyrene 

Pcic tici tlc!l!PC8ic 
-U'-000 
4.-4'-DDE 
4.-4'-DDT 
Aldri n 
Alpha-BHC 
Alpha-Chlordane 
Aroclor-lHK 
Aroclor-1 254 
Aroclor-12611 
Be1a-B HC 
Delta-BHC 
Dieldrin 
Endosulran I 
Endosulfon II 
Endosulfan suffale 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Hcptachlor 
Hcplachlor epo~ide 

Herhicidcic 
Dicamba 

Nicrn.uomllticic 
I 1 '-Tri nitrobcnzcne 
2.4.(1-Trinitrotoluene 
2. 4-Dinitrotolucne 
2-a mino-4 .6-Dinitrotoluenc ! 
4-Nilro!olucnc 

Mttab : 
Antimony ! 
Chromiuffi I Chromium. Hcxa\"alent 
Copper I 
C\·anide 
L~ad 
Mercury 
Thalliuin 
Zinc 

' 

\ .OOE--0 1 
9.00E--03 
I.OOE-0 1 
J .OOE--03 
l .OOE--02 
l .OOE--01 

NA 
6.00E--02 
2.00E--01 
2.00E+-00 

NA 

HHlE-02 
6.CmE-02 

NA 
1.IHlE-0 1 

NA 
NA 
NA 
NA 
NA 

2.00E-02 
2.IHIE-0 1 

NA 
NA 

1.00E-01 
2.UOE-02 

NA 
NA 

X.IKIE-0 1 
4.1)0£-02 
4.0C:lE-m 

NA 
NA 

2 OOE-02 
NA 

6 ,1)0£-0 1 
J .OOE--02 

NA 
NA 

5.00E-04 
J .OOE-05 

NA 
5.00E--04 

NA 
2.00E-05 
2.00E-05 

NA 
NA 

5.C)OE-05 
6 .00E-03 
6 .00E-03 
6 .00E-03 
J .OOE-04 

NA 
NA 

5.CXIE-04 
5.(XJE-04 
UOE-05 

3.00E-02 
S.OOE-04 
2.llOE-03 

NA 
I.OOE-02 

4.()()£~4 
l.lOE+-00 
J .OOE~J 
4.00E-02 
2.00E-02 

NA 
J.OOE.Q.I 
8.00E-05 
J.r)OE-0 1 

I 

' I 
I 

I 
I 
I 

I 

NA 
NA 
NA 

2.90E-02 
6 . IOE-03 

NA 
NA 

7.50£-03 
NA 
NA 

I.IOE-02 

NA 
NA 
NA 
NA 

7.30£--0 1 
7.JOE+oO 
7.JOE~l l 

NA 
7.30 £-02 
IAOE-02 

NA 
2.00E-02 
7.JOE-03 

NA 
NA 

7.30£+()() 
NA 
NA 
NA 
NA 

7 JOE-01 
4.IJ(JE-03 

NA 
NA 
NA 
NA 

2.-'0E-01 
3AOE-OI 
JAOE-01 
1.70£+{)1 
6 .30E+OO 
3.50E-Ol 

NA 
2.00E-t-00 
2.00E+OO 
I.SOE+OO 

NA 
1.60E+ol 

NA 
NA 
NA 
NA 
NA 
NA 

J .SOE-0 1 
4.50E-+OO 
9. IOE-+-00 

NA 

NA 
3.ClOE-02 
6 .SOE-01 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard Ouolienl and Cancer Risk: 

2.00E-03 
4.00E-03 
1.39£-02 
I .OOE-03 

ND 
ND 

8. 19£-03 
..1 .00E-03 
7.00E-03 

ND 
1 3.00E-03 

3.50£-02 
7.-49£-02 
5. 1 IE-02 
7.54£-02 
lUOE-02 
8.56£-02 
1.15E-OI 
8.56£-02 
8.BE-02 
-U9E-OI 
9.52£-02 
8. 12E-02 
9.49£-02 
8.74£--02 
5.28£-02 
7.97£-02 
5.76E-02 
2.20E-02 
1.09£-01 
7.25£-02 
8.63£-02 
1.IJOE-02 
7.J7E-02 
tJ .5 1£-02 
1.70E-02 
1.15E-01 

4.52E-03 
5.66E-03 
7. 12E-OJ 
l .32E-03 

1 I.J5E-OJ 

i 
i 
! 

I 

I 
I 
I 

I 
' 
' 

UIE-03 
ND 

J .96E-02 
2.71£-02 
l .60E-03 

ND 
2.79£-03 
I.J2E-03 
2.62£-03 
2.57£--03 
2.SOE-03 
2.tJJE-03 
2.56E-03 
l .6 1E-03 
1.36E-OJ 
l .40E-03 

ND 

6.SSE-02 
6 .SIE-02 
6.95£-02 
6 .83E--02 
7.30E-02 

9. 1 IE+oo 
l.llJE+-03 
l.02E+-OI 
3.87E+-02 
4.30E-OI 
6 .85E+ol 
1.00E-0 1 
l.40E+-OO 
2.4.4E+-02 

AT ""'Averaging Time 

EPC from ! Future Recreational Vuitor (Child) 
Total Soilt Intake I Hazard i Canctr 

(N~~g/kg-d•Far ! Quotitnt I R.itk 

2.00E-03 
4.00E-03 
9.52£-03 
I.OOE-03 
6.7JE-03 
I.OOE-03 
6.6,E-OJ 
J .OOE-03 
6A5E-OJ 
6.6 .. E-03 
J .OOE-03 

I.IOE-01 
!1 .kOE-02 
UllE-01 
1.02£-01 
1.27E-01 
UOE-01 
1.25E-OI 
I.IOE-01 
l.06E-OI 

I 
2.56E-10 

I 5.l lE-10 
l .78E-09 

I l.28E-IO l.83E-12 
I 

I' J .UE-10 I HSE-12 
8.95E- 10 

~A7E-O'J 
! IJ .58E-OtJ 
I 

! 9 64E.()9 

1 5.48E-12 

l uJE-10 
J.56E-JO 
2. IOE-10 

I 
1.50E-10 

2.59£-01 1 5.36£-08 1 7.65E-10 
I.IOE--01 1.22£.()8 i 
1.o.-e-01 1 i U SE-JO 

JE-09 
6E-08 
2E-08 
4£-08 

6E-09 
4E-09 

\E-07 
2£-07 

JE-08 

5E-1"' 

6E-14 

IE-10 
IE-09 
2E-IO 

IE-II 
JE--06 IE-II 
6E-08 

JE-12 
IE-12 1.25E-Ol I l.73E-10 

1 8. 15E-02 1.12E-08 IE-07 i 

I 

I 

; 
I 

I 

I 

l 

4AOE-02 6 .75£-09 
i.02 E-01 
5.SOE-02 
2.20£-02 
1.28E-OI 

2.SIE-09 
1.39£-08 

U6E-IO 

IJ 94E-02 9.27E-OtJ 
1.12E-Ol I 58£- 10 
1.lJOE-02 J .HE-11 
l.06E-01 tJ UE-O'J 
I.JSE-01 
1.70£-02 2.17E-09 
I.J<JE-01 U7E-08 

3.0JE-03 
3.56E-OJ 
3.IJ4E-03 
l . 12E--03 
I.IJE-03 
l.18E-OJ 
2. 15E-02 
J. JOE-02 
2.22E-02 
1.25E-OJ 
I.IIE-03 
2.26E-OJ 
I. IJE--03 
2. ISE-03 
2. 16E-Ol 
2.J 4E--OJ 
2.JSE-03 
2. 17£-03 
1.24£-03 
1.13£-03 
l.llE-03 

J.36E-OJ 

6.28£-02 
6.26E-02 
6.HE--02 
6 .27E--02 
6 .39E-02 

5.95E+oo 
J .78E+o2 
l.02E+ol 
1.67E+o2 
JAOE-0 1 
3.7JE+-O l 
6.00E-02 
l .27E+oo 
1.66E+-02 

8 .26E-12 
l.03E•ll 

9.IOE-IO I.JOE-I I 
l.69E-IO 2.-'IE-12 

I 2.47£-12 
1.SOE-10 2.58£-12 

5.06E-09 7.23E-I I 
3 46E-09 1 4.95E-1 I 

2.92E-12 

3.57E-IO 5. IOE-12 
1.69£-JO 
J .35£-10 
3.21JE-IO 
J .58E-10 

' 2.06E-IO 2.94E-12 
l.74E•IO 2.48E-12 
l.71JE-10 2.56£-12 

8 80£-0IJ 
8.71 E-09 1.24£-10 
8.89£--09 l.27E-IO 

9.JJE-09 

1.16E-06 
l.52E-04 
UOE-06 
, .95E-05 
5.SOE-08 

l.28E--08 
l.79E-07 
J .12E-05 

i 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 

.JE-07 

4E-09 
J E-07 
2£-07 

5E-07 

4E-09 
5E-07 

2E--06 
6E--06 

4£-07 

JE-04 
2£-04 

7E--06 
JE--08 
6 E--08 
5E-08 
IE--06 

4E-07 
JE--07 
IE--05 

JE-07 
2E-Ol 
'E--06 

9E-07 

JE-03 
IE-04 
4£-04 
IE-03 
JE--06 

,E-05 
2E-OJ 
IE-O, 

SE-OJ 

! 

I 
I 
' 

I 

I 

IE-09 

2E-12 
4E-12 
JE-12 
4E-11 
2E- 11 
IJE-13 

IE-10 
IE-IO 
5E-12 

SE-II 

IE-12 
IE -II 
2E-ll 

4E-12 
9E-1 I 

JE-09 
Assumptions for tub.Ire Kccreallona1 vmtor 

CF= 
ics= 
BW= 
!IR= 
,Fl= 
lEF= 
ED• 

!AT(Nc) = 
AT(Car)= 

(ChUd) 
JE--06 k m g/ g 

EPC Surface Only 
15 kg 

100 mg soiUday 
I uni1lcss 
7 da,·s/\"car 
I \·c3rs. 

365 days 
25.550 d.a\•S 

Nole: Cells in 1his table were intentionally left blank due to a lack or toxicity data. 
NA= lnfonnation not ,wai\ablt. 
NO= Compound not detected. 

h:\eng\seneca\s4nvisk\lNGSOIL.WK4 

Future Construction Worker 
Intake Hazard Cancer 

(mg/kg-dn) Quotitnt I Ritk 
Ne) Car) I ! 

l.71E-09 I 
3.4JE-09 

l K. 16E-09 
K.57E- IO I l.22E-1 I 
5.77E-09 · 8.HE-11 
8 57E-IO 

2.57E-09 J .67E-1 I 
5.5J E-09 
5.69E-09 

tJ .4JE-08 
7.54E-08 

K.74E-08 

! 3.67E- 1 I 

1.56E-OIJ 
U 7E-O•J 
l. 53E-O'J 

I 2.22E-07 
tJ .HE-08 

I.JIIE-OtJ 
J . 17E.fltJ 

6.'J<JE-08 
3.77E-08 

l .8tJE-08 
I.IOE-07 
K.52E-08 

9.! ltJE--08 

l.46E-08 
1.l9E-07 

1.27£-09 
1.53£-09 

1.25£-09 

1.37£-09 
2.JJE-10 

3.7 1E-I I 
4.36£-1 1 

3.38E-09 4.K2E-1 I 
•J.60E-10 1.37E-1 I 

1.JSE-11 
1.0IE-09 1.44£-11 

2.66E-08 • J .SOE-IO 
1.90E--08 2.72E-10 

I.SJE-11 

1.94£-09 . 2.77£-11 
tJ .69E-IO 
l.87E-09 
1.85£-09 
2.fHE-OtJ 

l.06E-09 l.52E-1 l 
tJ .69E-IO I.JSE-11 
9.K6E- 10 UIE-11 

! 2.88E-09 I 

5.38E-08 ! 5.37 E-OK 7.67E-IO 
! 5.55E-08 I 7.92E-10 

5.-'KE-08 

I I 
1 5. IOE4)6 I 
I J .2'E-O, I 

8.74E~ I 
UJE.04 I 
2.9IE-07 I 

5. l~E-08 i I.OtJE-06 
1.42£-04 I 

I 
I 

I 

I 
I 

I 
I 

I 
; 

2E-08 
4E-07 
8E~8 
JE-07 
6E-07 
tJE-09 

2E-06 
IE--06 

JE-07 

IE-05 
SE--07 

7E-07 
2E-06 

2E.08 
3£-06 
2E-<16 

5£-06 

2£-0K 
,E-<16 

7E-<16 
J E-05 

2£-06 

IE-03 
IE-OJ 

4E-OS 
2E--07 
JE-07 
JE-07 
7E-<16 

2E.06 
2E.06 
KE-05 

IE-07 

2E-06 
IE--04 
JE-05 

lE--06 

IE-02 
2E-04 
JE-OJ 
4E-OJ 
IE-05 

2E--04 
IE-02 
SE-04 

4E-02 

I 
l 

I 

I 
! 

i 
I 

4£-1 3 
5E-IJ 

JE-IJ 

IE.09 
IE.OS 
IE-09 

tJE-11 
4E-11 

JE-11 
IE-II 

9E-09 

IE-09 
IE-1 2 

9E-12 
IE-I I 
2E-ll 
2E-IO 
9E-11 
SE-12 

8E-IO 
5E-IO 
J E-11 

5£- 12 
6E-1 I 
IE-JO 

2E-11 
5£- 10 

JE-08 

Auumntinn1 for Full.Ire Consln.ielion Worker 
CF• 

i~t;. 
l1R = 
lfl = 
,EF • 
ED= 

!AT (Ne)= 
AT{Car) 2 

IE-<16 k g/ g m 
EPC Surface and Subsurface 

70 kg 
100 mg soiUday 

I unitlcss 
21 IJ davs/vcar 

I yeaJ"S" 
:\65 days 

25.550 davs 

I 
I 
' 
I 

I 
i 

I 

' 

I 
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TABLE G-12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

CENTRAL TENDENCY (CT) 
SEA D•4 Remedial Investiga tion 

Seneca Army Depot Activity 

Equation for ln1akc (mg/kg-day) - CS .. .U&..x..r'E x El x EE;,; EQ 
BWxAT 

'i.1~ml>li1muoLEm;~"1..ilLihl:..llolt!llll}; Equation for Ha7 .. a rd Quo1icnt = Chronic Da il ~· Intake (Nc)/Rc fcrcncc Dose 
CS = Chemica l Conccntrntion in Soil. Calculalcd fro m Soil EPC Data EF = Exposure FrcqucnC)· 
IR= Ingestion Rate ED "' E:-.l)Osurc Dur::uionl Equa1ion fo r Cancer Risk = Chroni c Dai ly Intake (Car) x Slope Fac1or 
CF = Conversion Factor BW = Bodywe ight ) Equation fo r Total Lifetime Cancer Risk "' Adult Contribution + Child Contribution 
_Fl - Fraction In cstcd AT =Avera in Time 

I Future Re.,idmt Adult Future Resident Child Or:.al Ca re. Slope I EPC 
Anitlytc RID ! Oral Su rface Soi l I Intake I Hazard I Contribution I Int ake Hazard Co ntribution l I ~ ~&__ Quolicnl to urct imc 

m~~g-<fayl-1 (m~gl (Ne) {Ca r) ! Cancer Risk 
I 

Volatile Organic!! 
1. 1-Di chlorocthane I.OOE-0 1 NA 2.00E-03 
1.2- Dichloroethcne (tot.i i) ' '1.00 E-03 NA -I.DOE-OJ 
Acetone 1.00E--0 1 NA U'JE-02 
Benzene J OOE-OJ 2.IJ0E-02 1.00E-OJ 
Chlorofonn I.OOE-02 6 IOE-03 ND 
Eth \"I benzene 1.00E-01 NA ND 
Melhyl butyl ketone NA NA 8. l tJE-OJ 
Methylene chl oride <,.OOE-02 7.50E-OJ J .OOE-OJ 
Toluene 2.00E-0 1 NA 7.00E-OJ 
Tota l Xylcncs 2.00E+OO NA ND 
Trich loroelhene NA 1.IOE-02 H>OE-OJ 

Semimlatile Or~;,,iniu 
2-Melhy lnnphlhalcnc -I.OOE--02 NA 3.50E-02 
Accnaphthcnc (dlOE-02 NA 7.-IIJE-0 2 
Acenaphthylcnc NA NA 5. IIE--02 
Anlhracenc J .OOE-0 1 I NA 7.5-I E--02 

1Bcnzo(a)anthracene NA 7.J0E-01 8.-I0E-02 
Benzo{a)pyrene NA 7.J0 E+OO i 8.56E-02 
Benzo(b)fluoranlhcne NA 7.J0E-01 ' 1.1 5E-O l 
Benzo(ghi)pc~·lenc NA NA 8.56E-02 
Bcnzo(k)fluoranthcne NA 7.J0E -02 8.23E-02 
Bi s(2-Ethylhe:.:yl)phthal;ite 2.00E-02 U0E-02 -1. l'JE--0 1 
Butylbenzylphthalate H>OE-01 NA 9 52E-02 
Carbnzole NA 2.00E-02 8. llE--02 
Ch~ ·sene NA 7.J0E-OJ 'J .-1 9E-02 
Oi-n-butylphthalale I.OOE-0 1 NA 8.7-IE-02 
Di- n-octylphthal:ite 2.00E-02 NA 5.28 E-02 
Dibenz(a.h)a nthraccne NA 7 J0E+-00 ' 7.tJ7 E-02 
Dibcnzo foran NA NA 5.76E-02 
Di ethyl phthal:ue k 0OE -01 NA 2.20E--02 
Fluoranlhene -I 0OE-02 NA I.0IJE-0 1 
Fluorcne -1 0OE--02 NA 7.25E-02 
lndcno( 1.2.3 -cd)p~ rene NA 7 J0E-0 1 R.GJ E-02 
N-Nilrosodiphenylarnine NA -190E--03 1.90E-02 
Naphlhalenc 2.00E-02 NA 7.J7E--02 
Phenanthrcnc NA NA 9.5 1E-02 
Phenol 6.00E-0 1 NA I 70E-02 
Py rcne 3 OOE-02 NA l.l 5E-O I 

Pest icidclll'PC e~ 
-1 .-1 '-DDD NA 2.-I0E-0 1 -U2E-OJ 
-1.-1'-DDE NA J .-I0E-0 1 5.66E-OJ 
-1.-1'-ODT 5.00E-0-1 3.-I0E--0 1 7. 12E-OJ 
Aldrin .H>OE~l5 1.70E+O l 1.32E-OJ 
Alpha-B HC NA 6.J0E+oo l .35E-OJ 
Alpha-Chlordane 5.00E--0-1 J .50E-O I 1.-IIE-OJ 
Aroclor-12-18 NA NA ND 
Aroclor-1 25-l H IOE-05 2.00E+OO J 96E-02 
Aroclor-1 260 2.llOE--05 2.00E+oo 2.7 1E-02 
Beta-BHC NA 1.S0E+-00 I 60E-03 
Dclla-BH C NA NA ND 
Dieldrin 5.llOE-05 1.60 E+O I 2.79 E-OJ 
Endosul(an I 6.IIOE-03 NA I.J2E-OJ 
Endosulran II 6.00E-OJ NA 2.62E-03 
Endosul fo n sulfate 6.00E-OJ NA 2.57E-m 
Endrin J .UOE-0-1 NA 2.80 E-OJ 
Endrin aldchvdc NA NA 2.93 E-OJ 
Endrin ketonC NA NA 2.56E-03 
Gamma-Chlordane 5.00E-0-1 J 50E--O I 1.6 IE-OJ 
Hcp1nchlor 5.00 E-0-1 -I 50E+OO l.36E~IJ 
Hcp1nchlor cpo:.:idc 1.J0E-05 9. I0E+-00 1.-I0E-OJ 

llcrbicides 
Oicamba J .OOE-02 NA ND 

Nitrn;,,irom :.a tic ll 
I.J .5-Trin ilrobcnzcne J .0OE--02 NA I 6.88E-02 
2.-1 .6-Trinitrotolucnc 5.00E-0-1 J .l>OE--02 6.8 1E-02 
2.-1 -Dinitrotoluenc 2.00E-03 6 S0E-0 1 6.95 E--02 
2-a mino4.6-Dini1roto lucne NA NA 6 83E-02 
-1-Ni lroto lucne I.OOE-02 NA 7.J0E-02 

Met:.11!1 
Antimony -1 .00E-0-1 NA 9. 1 IE+OO 
Chromium l.50E+OO NA I.IIJE+OJ 
Chro mium. Hc:.:arnlent 3.00E-OJ NA l.02E+-O l 
Copper -I .OOE-02 NA J .87E+02 
Cyanide 2.llOE-02 NA -I .JO E-O J 
Lc.,d NA NA 6.85E+-0 1 
Mercun· 3 OOE-0-1 NA I.OOE-0 1 
Thalliuin 8 00E-05 NA 1.-I0E+OO 
Zinc 1 OOE-0 1 ' NA 2.-1-IE+Ol 

Total Hazard uotient and Cance r Ri, k: 

Note. Cel ls in this table \\ ere intentionally lcn blank due to a lack or toxicity data. 
NA= lnfomi.,1ion not :l\'ai l:tble. 
, D= Compound not detected. 

h:\eng\seneca\s4ri\risk\l NGSOI L.WK4 

I 
9. 16E- I0 I 

9E-09 
1 l.8JE--09 2E-07 

6.37E-09 6E-08 
-1.58E-10 t -1.58E- 1 I 2E-07 IE-12 

I.J 7E-09 I l.l7E-10 I 2E-08 IE-12 
J .l !E-09 2E-08 

I.J7E-10 2E- 12 

l.60E-08 -IE-07 
• JAJ E-08 GE-07 

J.-15E-08 I IE-07 
J .85 E-09 JE-09 
J 92E-09 JE-08 
5.27E-09 -IE-09 

J .77E-09 JE -10 
l. tJ2E-07 l.92E-08 IE-05 JE -10 

, -1.36E--08 2E-07 
3.72E-OtJ I 7E- 11 
-1 .35E-09 JE- 11 

-I OOE-08 -IE--07 
2.-12E-08 IE-06 

J.65 E-09 JE-OK 

I.0 IE-08 IE-08 
-1 .'J9E--08 IE-06 
J .32E-08 SE-07 

3.tJ5E--OtJ JE-09 
k.70E-to -IE- 12 

J .37E-08 2E-06 

7.7R E-OtJ IE.Ok 
5.27£..()8 2E--06 

2.07E- 10 5E-l 1 
2.59E- IO 9E-1 I 

J .26E-09 3.26E- 10 ' 7E-06 IE- 10 
6.0-I E-1 0 6.0-I E- 11 2E-05 IE-09 

6. 18E- 11 -IE-1 0 
6.-16E- I0 , 6.-16E- 1 I IE-06 2E-1 1 

l.S IE-08 1.8 1E-09 9E-O-l -IE-09 
1.2-IE--08 l.2-IE--09 6E-0-1 2E-09 

7.JJE-1 1 IE- JO 

l.28E.-09 l.28E -IO JE-05 2E-09 
6.0-IE-10 I IE-0 7 
l .l 0E-09 2E-07 
I.IRE-09 2E-07 
1.28E-09 -IE ~l6 

7.J7E- IO 7.37E- 11 IE-06 JE -1 1 
6.23E-IO 6.23E- 11 I IE-06 JE- 10 
6.-I IE- 10 6.-I IE- 11 5E-05 GE- 10 

3. ISE-08 IE-06 
3. JZE-08 I J . l l E-09 GE-05 'JE- 11 
3. IKE-08 I J . l&E-09 lE-05 lE-09 

' 
3.3-IE--08 JE-06 

-l. 17E-06 IE-02 
5.-15E-0-1 -I E-0-1 

' -1.67E-06 I lE-03 
1.77E-0-1 -IE-OJ 
1.97E-07 IE.()5 

-l.58E-08 2E-0-1 
I 6A IE-07 8E-OJ 

l.12E-0-1 -IE-0-1 

3E-02 

Auumpl ioni fo r Future Rcsidcnl (Ad ult) 
CF ,,. IE--06 kg/mg 
CS "" EPC Surface Only 
BW,,. 70 kg 
IR = 50 mg so il/day 
Fl = I unitlcss 
EF = 23-1 days/year 
ED ,,. 7 \Cars 
AT (Ne) = 2555 da\·s 
AT{Car) ,. 25.550 d.,~·s 

I 

I (m~g-dn) 1 Quolicnt to Li(elime 
(Ne~ {Ca ri Ca ncer Ri llk 

8.55E-09 tJE-08 
l.7 1E-08 2E--06 
5 IJ-IE-08 6E-m 
-l.27E-09 U2E-IO IE-06 -IE- 12 

l .28E-08 J .66E- I0 2E-07 JE -12 
2 tJtJE -08 IE-07 

1 66E-\O -IE-12 

l .50E-07 -IE-06 
J .20E-07 5E-06 

J .22E-07 IE-06 
I OJE-08 7E-09 
l .05E-08 RE-08 
I.-I0E-08 IE-08 

I.00E-08 7E- IO 
l.79E--06 5. 12E-08 <JE-05 7E-IO 
-l .07E-07 2E--06 

9.'J2E-O'J 2E -IO 
1.16E-OR SE- II 

3.7-IE-07 -IE-0<, 
2.26E-07 IE-05 

'J 7JE-O'J 7E~lk 

'J-I0E-08 IE-07 
-l.66E-07 IE-05 
3 I0E-07 XE--06 

1.05E-<IR KE--09 
2.J2E-09 IE-I I 

1. 15E-07 2E-05 

7.17E--08 IE-07 
-1 92E-07 2E-05 

5.52E- IO IE-1 0 
6.tJIE-IO 2E- I0 

J .0-IE-08 8.6'JE-I 0 6E-05 JE - IO 
5.6-IE-OtJ 1.6 IE-10 2E--0-1 JE-09 

1.65E-I0 IE-09 
6.03E--OtJ l.72E-I0 IE-05 6E -1 I 

I 69E-07 -1 .8-I E-O'J RE-OJ IE-08 
1.l<,E-07 J .J IE-M 6E-OJ 7E-09 

1.tJSE-111 -lE-10 

1.1 9E-08 J.-I IE-IO 2E-{J-I 5E-OtJ 
5.6-I E--09 1JE-07 
1.12E-08 2E-06 
I.I0E-08 2E-06 
l .20E-OR -IE-05 

6.88E-09 1.tJ7E-1 0 IE-05 7E-1 1 
5.RIE-09 l.66E - IO IE-05 7E-l0 
5.98E-OtJ l.7IE-10 5E-0-1 2E-OtJ 

2.tJ-IE-07 IE-05 
2.IJ IE-07 8.32£-0') 6E-O-I 2E-I0 
2.tJ7E-07 8.-IIJE-OtJ IE-0-1 fiE-09 

J . IZE-07 J E-05 

3 89E-05 IE-0 1 
5.09E-OJ J E-OJ 
-I.J6E-05 IE-02 
l.65E-03 -IE-02 
l.8-IE-06 tJE-05 

-l.27E-07 IE-OJ 
5 98E-06 7E-02 
1.0-I E-OJ JE-03 ' 

' 3E-0l 

CF • 
CS • 
BW= 

Asllump 1inns fo r Future Resident (Child ) 
IE-06 kg/mg 

EPC Surface Onh· 
15 kg . 

,IR: JOO mg soil/day 
I unillcss Fl • 

EF • 
ED • 
AT(NcJ = 
AT(Car)= 

23-1 dayslyc.,r 
2 \"e:lrs 

Do da\'S 
25.550 da~-s 

Resident 
Total 

Lifetime 
C,1 ncer Risk 

5E- 12 

➔E-1 2 

6E- 12 

IE-08 
IE-07 
IE-08 

IE-OtJ 
IE-09 

JE- 10 
IE- 10 

IE--07 

IE-08 
2E- 11 

l E-1 0 
J E-10 
-IE-IO 
-IE-09 
IE-09 
SE-II 

IE-08 
'JE-09 
5E-10 

7E-09 

tJE-11 
IE-09 
ZE-09 

JE-1 0 
RE-09 

3E-07 

' 
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Equa1ion fo r lnt:tkc (mg/kg-day) • 

TABLE G-IJ 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD-4 Remedial lnvesti iation 

Seneta Army Depot Ac tivity 

CS :s CF s SA x AF :s ABS x Ef :s Eb 
B\YxAT 

~ariohl<'-CAmm!P.Lil>n>li>LE>oh.ll.ill1>1our<J.ist«l.al.lb<..llollo.m); Equation for Ha1.a.rd Quotient • Chronic Daily Intake {Nc)JRcrcrcnce Dose 
,CS"" Chemical Concentration in Soi l. from Soil EPC Data 
CF"" Com·crsion Factor 
SA "' Su rface Arca Contact 
AF= Adherence Factor 
~ BS - Absorpt ion Factor 

Ana l~1c 

Volatile Organic, 
1 l, l-Dichlorocthanc 
1.2-Dichloroelhene (total) 
Ace1one 
Benzene 
Chloroform 
Ethyl benzene 
Melhyl bu1~·I ke1one 
l\fclhylcnc chloride 
To luene 

,Tomi Xylcncs 
Trichloroethene 

lscmh·olat ile Organicl'I 
l2-Mc1hvlnaphlhalcnc 
IAccnap.hthcne 
1 Accnaphthylcnc 

I :~:'c~~:thrnccnc 
Bcnzo(a)pyrcne 

1:~~: ~~~~;~~::nc 
Bcnzo(k)Ouornnthenc 
Bis(2-Elhylhc:,."}·l)phthalatc 
But)"lbcnzylphthala1c 

'C:1rba1.olc 
Chrysenc 
Di-n-butylphthala1c 
Oi-n-octylphthala1c 
Oibcnz(a.h)anthracenc 
Dibcn1.ofuran 
Diethyl phthalate 
Fluor.mthcne 
Fluorcnc 
lndeno( 1.2 .J-cd)pyrcnc 

,N-Nitrosodiphcnylamine 
Naphthalene 
Phcnamhrcne 
Pheno l 
Pyrenc 

Pcxticide!UPC Bll 
4.-l'-DDD 
4.-l '·DDE 
H'-DDT 
Aldrin 
Alpha-BHC 
Alpha.-Chlordanc 
Arodor-12-l8 
Arodor-12 54 
Arodor-1260 
Beta-BHC 
Delta-BHC 
Oieldri n 
Endosulfan 1 
Endosulfan 11 
Endosulfan sulfalc 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Hcp1achlor 
Hcp1achlor cpox ide 

Herbicides 
Dicamba 

Nitroaromatics 
l T . . b 1.J. • nmuo enzcne 

ZA.6-Trinitrotoluenc 
1 
2.4-Dinitrotolucne 
2-amino--l.6-Dinitrotolucnc 
4-Nilrotolucne 

,Metals 
Antimony 
Chromium 

!Chromium. Hcxa\·alent 
I Copper 
I Cyanide 
Lc;td 

IMcn:ury 

1
Thalli um 

!Zinc 

Dermal 
RID 

1.00E-01 
Y.OOE-03 
I.OOE-01 
?.85E-03 
1.00E-02 
1.00E-01 

NA 
5.88E-02 
2.00E-01 
1.KOEffiO 

NA 

H)()E-02 
6_()(lE•02 

NA 
J .OOE-01 

NA 
NA 
NA 
NA 
NA 

1.00E-02 
HIOE-01 

NA 
NA 

9.00E-02 
2.00E-02 

NA 
NA 

8.00E-0 1 
4.00E-02 
4.CXJE-02 

NA 
NA 

2.f)OE-02 
NA 

SAOE.(l l 
J_l)()E-02 

NA 
NA 

I.OOE-0-l 
UOE-05 

NA 
5.00E-0-4 

NA 
l.80E-05 
I.SOE-OS 

NA 
NA 

2.l 0E-05 
6.00E-03 
6.00E-03 
<,.OOE-03 
:;JlOE-0-4 

NA 
NA 

5.00E-0-4 ' 5.00E-0-l 
\.JOE-05 

J.OOE-02 

l OOE-Ol 
l .OOE-04 

I 2.C>OE-OJ 

' NA I I.OOE-02 

I 
-HlOE-0-l 
3.00E-02 
6.00E-05 
2.--IOE.fl2 

' I.OOE-02 

' NA 
I J .OOE-06 

8.C,OE-Ol 
7.l0E-02 

I 

Total Hazard Ouotient and Cancer Risk: 

I 

' 

Care. Slope 
Dermal 

-du I 

NA 
NA 
NA 

3.0SE-02 
6. IOE-03 

NA 
NA 

7.6lE-OJ 
NA 
NA 

l.22E-02 

NA 
NA 
NA 
NA 

7.JOE-0 1 
1.46E+-01 
7.JOE-01 

NA 
7.JOE-02 
2.S0E-02 

NA 
2.00E-02 
7.JOE-OJ 

NA 
NA 

7.JOE+-00 
NA 
NA 
NA 
NA 

7.JOE-0 1 
-l ,l)()E-03 

NA 
NA 
NA 
NA 

l.20E+oo 
1.70E+oo 
1.70E+oo 
J AOE+Ol 
6.JOE+OO 
J .50E-O l 

NA 
2.22E.+()() 
2.22E+-OO 
1.SOE+oo 

NA 
J.20E+-O I 

NA 
NA 
NA 
NA 
NA 
NA 

J .l0E-01 
-l .50E+oo 
tJ. IOEffiO 

NA 

NA 
J .OOE-02 
6.KOE-01 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EF = E:\-posurc Frequency 
ED = E:\l)Osurc Duration 
B W = Bodyweight 
AT == A\"Craging Time 

Absorption EPC 
Facto r • 

unitlcu) 

NA 2.00E-OJ 2.00E-03 
NA -U)()E-03 4.00E-03 
NA I .J9E-02 9.l2E-OJ 
NA I .OOE-03 I.OOE-03 
NA ND 6.73E-OJ 
NA ND I.OOE-OJ 
NA !S. 19E-OJ 6.64E-03 
NA J .OOE-03 J .OOE-03 
NA 700E-OJ 6A5E-03 
NA ND 6.64E-03 
NA J .OOE-OJ J .OOE-OJ 

NA 3.SOE-02 I.I0E-01 
NA I 7A9E-02 8.S0E-02 
NA 5. II E-02 1.0 IE-0 1 
NA 7.5-lE-02 l.02E-0 1 
NA 8.-'0E-02 1.27E-01 
NA K.56E-02 l.20E-01 
NA I.ISE-01 l.2SE-01 
NA 8.56E-02 I.IOE-01 
NA K.23E-02 l.06E-OI 
NA 4.19E-O I 2.59E-OI 
NA 9.52E-02 I.IOE-01 
NA 8.12E-02 l.04E-OI 
NA 9.49E-02 l.2SE--01 
NA 8.74E-02 8. ISE-02 
NA 5.28E-02 -l-lOE-02 
NA 7.97E-02 l.02E-O I 
NA 5.76E-02 l .S0E-02 
NA 2.20E-02 2.20E-02 
NA ' 1.09E-0 1 1.28E-0 1 
NA 7 25E-02 9.94E--02 
NA g_<,JE-02 1.1 2E-0 1 
NA l .tJOE-02 1.90E-02 
NA 7.37E-02 1 06E.O l 
NA 9.51E-02 UKE-0 1 
NA l.70E-02 1.70E-02 
NA l.1 5E.fl l 1.39E-OI 

NA -l .SZE-OJ 3.0J E-03 
NA l .66E-OJ J.l6E-OJ 
NA 7. 12E-OJ J .94E-OJ 
NA I.JZE-03 l.l2E-OJ 
NA I.J5E-OJ I.IJE-03 
NA IAIE-OJ l .18E..OJ 

6.00E-02 ND 2.llE-02 
6.00E-02 J .96E-OZ 3.IOE-02 
6.00E-02 2.71E-02 2.22E-02 

I NA 1.60E-OJ l.2lE-03 
NA ND I.IIE-03 
NA 2.79E-OJ 2.26E-OJ 
NA I.J2E-OJ I.IJE-03 
NA 2.62E-OJ 2. 18E-OJ 
NA 2.57E-OJ 2. 16E-OJ 
NA 2.80E-03 2.3-lE-OJ 
NA 2.93E-OJ 2.JHE-03 
NA 2.56E-OJ 2. 17E-OJ 
NA l .61E-03 l.24E-OJ 
NA l .J6E.fl3 1.I J E-03 
NA IAOE-OJ 1.15E..OJ 

NA ND J .J6E-OJ 

NA 6 88E-02 6 28E-02 
NA 6.8IE-02 6.26E-02 

I 
NA I 6.95E..02 6.HE-02 
NA 6.83E-02 6.27E-02 
NA ' 7.30E-02 6.l9E-02 

I I 
I l NA 9. IIEffiO l .9lE+oo 

NA 

I 
1.19E+o3 J .78E+-02 

NA 1.0ZE+OI 1.02E+-OI 
NA J .87E+02 1.67E+-02 
NA -UOE-0 1 JAOE-01 
NA 6.85E+OI J .7JE+o l 
NA I I.OOE-0 1 6.00E-02 
NA UOEffiO 1.27E+oo 
NA I 2A-lE+02 l.66E+o2 

No1c: Cells m this table were mtenuonally leO blank due to a lack oftox1c11y data. 
NA= Information not avai lable. 
ND • Compound not dc1ectcd. 

Equation for Cancer Risk • Chronic Daily ln1akc (Car) x Slope Fae1or 

Future Outdoor Park Worker I Hazard Cancer Absorbed Dost ' Hazard Cancer 
Quotient Rhk {mli!!g-da,:) I Quotient Risk 

(Ne Car 

' 

I 

1.0SE-08 i J .85E-09 6E-04 9E-09 9.4-lE-08 J .J7E..08 SE-OJ 7E-08 
' 7.JSE-09 ; 2.64E-09 -lE-04 6E-09 6A6E-08 2.JIE-08 4E-OJ lE-08 

I 

I 
i I I I 

I 
I 

I 
I 

I i ' 
I ! 

I I 
I 

I 

I I 
I IE-OJ IE-08 ! 9E-03 IE-07 

Assumntion1 for Curnnt Sile Wol'Ur Assumotion1 for Future Outdoor Park Worker 
CS • EPC Swfacc Only ,cs - EPC Surface Only 
CF • I .OOE-06 kg/mg CF • I.OOE-06 kg/mg 
SA • 5.800 cm2 SA • 5.800 cm2 
AF • I mg/cm2 jAF • I mg/cml 
EF • 20 days/year EF • 175 days/year 
ED • 25 years IED • 2S vcars 
BW• 70 kg law - 10 k8 
IAT{Nc) • 9125 days AT{Nc) • 9125 da,·s 
ATCCar) • 25550 da\"S 'AT(Carl • 25550 da~·s 

• USEPA Region 2 recommends quantifying dermal exposure only for cadmium. arsenic. PCBs. dioxinstrurans and pcntachlorophcnol . since absorp1ion factors arc not ava il able for other chemicals of concern. 
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TABLE G- 13 
CA LCU LAT ION O F ABSOR BED DOSE AND RISK FROM DERMAL CONTACT TO SO I L 

REASONABLE MAXI M UM EXPOSU R E (RME) 

V;uialili:s..lfilSllllJRlion.uoLEam.J!.=1<>LJr.c..l.ifil<I..Uh<..ll<lllwn1 
CS= Chemica l Conccntr.i tion in Soil. from Soil EPC Data 
CF= Com crsion Facto r 
SA= Surface Arca Con1ac1 
AF= Adherence Factor 
ABS = Ab~ 1ion Factor 

De rm al Can:. Slo~ 
Ana l~·tc RID Derm al 

-dn-1 

Vola tile O rJ!a nicll 
1. 1-Dich loroethane 1.00E-0 1 NA 
1.2-Dich loroelhene (Iola\ ) 9.00E-03 NA 
Ace1one 1.00E-0 1 NA 
Benzene 2 85 E-03 3 05E-02 
Chlorofonn I.OOE-02 6 . IOE-03 
Eth \·I benzene 1.00E-0 1 NA 
r-.-tc lhyl buty l ketone NA NA 
Methylene chlo ride 5 88E-02 7.65E-03 
Toluene 2.00E-0 1 NA 
Tota l Xvlcnes l .KOE+-00 NA 
Trichloroethene NA I 22E-02 

Scmirnl atilc O rJ:lilnic, 
2-Melhylnaphth;, lene -i.OOE-02 NA 
Acenaphthene 6 OOE-02 NA 
Acenaph 1hylene NA NA 
Anthracene J OOE-0 1 NA 
Benzo(a)anthr.icene NA 7JllE-O I 
Benzo(a )pyrene NA l -'6E+O l 
Benzo(b)fluornnthene NA 7 JOE..() 1 
Benzo(ghi)pe11 lcnc NA NA 
Benzo(k)Ouor.mthcnc NA 7.JOE-02 
Bis( 2 • E lh y lhe.-.:y I )ph1hal al c 1.0(lE~l2 2 !!OE-02 
But~ lbcm.~ lphtha late 2 OOE-0 1 NA 
Carbazole NA 2.00E-02 
C11n·scnc NA 7.JOE-03 
Di-J1-bulylphthalatc 9.(KIE-02 NA 
Di-n-oclylphthala1e 2.{KJE-02 NA 
Dibcnz(a.h)anthracene NA 7 JOE+OO 
Dibcnzofuran NA NA 
Dic1hyl pluha late X OOE~ll NA 
Fluor.mthcne -' UOE-02 NA 
Fluorene -' UOE-02 NA 
lndcno{ l .2.J -cd)p~ rcnc NA 7 JOE-0 1 
N-Nitrosodiphenylam inc NA -' 90E-OJ 
N:iphlhalcne 2tKlE-02 NA 
Phen:mthrenc NA NA 
Phenol 5 -'OE-0 1 NA 
P~ rcnc 3.0IIE-02 NA 

Pcsticide,/PC B~ 
-'.-''-DOD NA 1.2ne+oo 
-1.-''-DDE NA 1.70E+oo 
-'.-' '-DDT I O(lE-0-' l.70E+OO 
Aldri n 1.50E-05 J AOE+O I 
Alpha•BHC NA 6.JOE+OO 
Alpha-Ch lordane 51IOE-O-' J .50E-O I 
Aroclor- 12-'8 NA NA 
Aroclor- 125-' I.SOE-OS 2.22E+OO 
Aroc lor- 1260 1.80E-05 2.22E+oo 
Beta-B HC NA 1.8DE+OO 
Dclla-BHC NA NA 
Oicldri n 2.50E-05 J 20E+-O I 
Endosulfon I (1 OOE-03 NA 
Endosu lfan II <, .DOE-OJ NA 
Endosulfo n sulfo1e 6 DOE-OJ NA 
Endrin 1 OOE-0-' NA 
Endrin aldch~dc NA NA 
Endrin ketone NA NA 
Gamma•Chlordane 5 OOE-0-' J 511£-0 1 
Hcplachlor 5 O(IE-0-' -1.SOE+OO 
Hcptachlor cpo-.:idc UOE-05 9. IOE+oo 

ll c rhicide~ 
Dicamba J .llOE-02 NA 

Nit roarom liltiu 
l .. l5-Tri nitrobcnzcne 5.IXlE-05 NA 
2.-'.6-Tri nitroto lucnc 5.IXlE-(U 3.00E-02 
2.-' •Dinitroto\uenc 2.00E-03 6.80E-O l 
2-:,mino-1 .fi -Dinilrotolucne NA NA 
-'•Nitrolo lucne I OOE-02 NA 

Meta ls 
Amimom· -'.CIOE-0-i NA 
Chromiu~ J .OOE-02 NA 
Chromium. Hexa\·alcnt 6 .00E-05 NA 
Copper 2 -'OE--02 NA 
C\ anide I OOE-02 NA 
L~ad NA NA 
1\lcrcur, J OOE-06 NA 
Thalliu~ MOOE-05 NA 
Zi nc 7.50E-02 NA 

Total Hazard uotient and Cancer Risk: 

Abso rption 
Fac tor • 

unities, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

600E-02 
6 OOE-02 
6.00E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

otc: Cell s in this table" ere h11 cntion.1 lly lcO bfank due to a lack of to-.:icity data. 
NA"' lnfom,mion not a \ ailablc. 
ND= Compound not dc1cc1cd. 

I 

S EAD-4 Remedial lnvtsligation 
Seneca Army Depot Ac tivity 

1l 

EF ""E.-.posurc Frequency 
ED ,. fa-posurc Our.u ion 
BW"' Bodywcighl 

Equat ion fo r Ha1 .. .-1rd Quotient = Chronic Da ily Intake (Nc)/Rcfcrcncc Dose 

Equat ion fo r Cancer Risk = Chronic Da ily Intake (Car) x Slope Factor 

AT = A\'Cr.lging Time 

EPC EPC f rom Future R«reational Visitor (Child) Future Corutruction Worker 
Surface-Soil Total Soils Abso rbed Dose Haza rd Ca ncer Ahffl rbcd Oo5t Haza rtl Cancer 

(mg/kg-da,~ Quotient Ri~k (mg/kg-ti n ) Quotient Ri5k 
Ne Car (Ne Car 

2.fHlE-03 2.00E-OJ 
-UKJE--03 -'.OOE-03 
1.39E--02 '.U 2E-03 
I OOE-03 I.OOE-03 

ND 6 7JE-OJ 
ND I.DOE-OJ 

8. l<JE-03 6.6-' E-OJ 
J .OOE-03 J .OOE-03 
7.<>0E-03 6 -' SE-03 

ND 6 6-i E-03 
J .OOE-03 JOOE-03 

J .50E-02 I IOE-0 1 
7.-i9E-02 R.SOE-02 
5. I IE-02 I OI E-0 1 
7.5-' E-02 1.02E-O l 
l:SAOE-02 1.27E-O I 
R.56E-02 l.20E-0 1 
I ISE-0 1 I lSE-0 1 
8.56E-02 I.I OE-0 1 
8.ZJE-02 I 06E-O l 
-' . 19E-O I 2.59E-O l 
9.52E-02 1.IOE-0 1 
8. IZE-02 1.0-' E-0 1 
9.-' 9E-02 I 25E-O I 
K.7-' E-02 8. 15E-02 
5 2KE-02 -' -'OE-02 
7 97E-02 1.02E-0 1 
5 76E-02 5 SOE-OZ 
2.20E-02 22tlE-02 
1.0IJE-0 1 I 28E-O l 
7.25E-02 'JIJ-'E-02 
8 6JE-02 I IZE-0 1 
l.'JOE-02 I 90E-02 
7 J7E-02 l.06E-O J 
9.SIE-02 U8E-O l 
l .70E-02 I 70E-02 
l.1 5E-0 1 I.J9E-0 1 

.i.52E-OJ J OJE-OJ 
5.66E-OJ J .56E-03 
7 12E-OJ J .9-' E-03 
I.J2E-OJ 1. IZE-03 
l.35E-OJ I.I JE-03 
1.-ilE-OJ I ISE-03 

ND 2. 15E-02 
3.%E-02 3. I0E-02 I -iOE-08 9.98E- 10 RE-0-' ZE-09 1.0<iE-07 l.51E-09 6E-OJ JE-09 
2.71E-02 2.22E-02 9.56E-09 6.8JE-IO 5E-O-' ZE-09 7 56E-08 1.0SE-09 -'E-03 ZE-09 
1.60E-03 l .25E-OJ 

ND I.I IE-03 
2.7<JE-OJ 2.26E-03 
I.J2 E-OJ 1.IJE-03 
2 62E-03 2. IRE-03 
2.57E-03 2. 16E-03 
2.SOE-03 2 3-'E-03 
2.93E-OJ 2.38E-OJ 
2.56E-OJ 2. 17E-03 
I 61E-OJ I HE-03 
U6E-OJ I.I JE-03 
I -'OE-OJ l.1 5E-03 

ND 3.36E-03 

6.88E-02 6 .28E-02 I 

6.S JE-02 6 26E-02 
6.95E-02 6A7E-02 
6 .SJ E-02 6.27E-02 
7 JOE-02 6J9E-02 

9. 1 IE+OO 5.95 E+oo 
1.19E-+-03 J .78E+02 
I OZE+-0 1 l.02E+-01 
3.87E+-02 I 67E+02 
-' .JOE-0 1 3.-'0E-0 1 
6 .85E+O I J 7JE+O l 
1.00E-01 600£-02 
I -'OE+OO I 27E+OO 
2 -'-'E+02 l.66E+-02 

I I E-OJ 4E-09 IE-02 6E-09 
A sumptionJ for future Recreationa l Visitor 

(ChHd) An u m tionll fo r fut u re Conslruction Worke r 
CS • EPC Surface Only CS • EPC Surface and Subsurface 
CF • I OOE-06 kg/mg CF• I OOE-06 kg/mg 
SA • 2.300 cm2 SA• 5.ROO cm2 
AF • I mg/cm2 AF• I mg/cm2 

1
EF • 1-' d.irs/,·cru- EF • 250 days/ye.:1.r 
ED • 5 vc.~rs- ED• I \Cars 
'ew - " kg BW = 10 kg 
AT(Nc) • 1825 d.1~s AT(Nc} • J<,5 davs 
AT (Car) "" 25550 da\'S AT(Car) • 25550 da)·s 

• US EPA Region 1 recommends quantifying dem 1,.1 I exposure only for cadmium. arsenic. PCBs. dio.'dns/for:ms and pcn1.1chloropheno l, since absorp1ion fac1ors arc not a\'ai lable fo r olhcr chemicals of concern. 
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TABLE G-13 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 

Equ,uion or Intake (mg/kg-cla~·) -

'lao,,oto,_(Amml2lli!D>li>r..EamR«_<llJ~~ 
CS,. Chemical Concentration in Soi l. from So il EPC Da1a 
CF"" Com·crsion Factor 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

CSsCFxSAsAFsABS s EFxED 1 
Equation for Ha,.ard Quotient = Chronic Dnily Intake (Nc)/Rcfcrcncc Dose 

Equation for Cancer Risk = Chronic Dail}' Intake (Car) x Slope Factor 
S . .\ = Surface Arca Conlact 
AF = Adherence Factor 
ABS= Absom1ion Factor 

BIVxAT l 
Equation for Tota l Lifetime Cancer Risk = Adult Contribution + Child Contribution 

Volalile Or'}!anic, 
1. 1-Dichlorocthanc 
1.2-Dichlorocthcnc (total) 
Acetone 
Benzene 
Chlorofonn 
Elll\'I benzene 
MclhJ·I butyl ketone 
_Methylene chloride 
Toluene 
Total Xvlcncs 

1Trichlo!Ucthcnc 

IScmfrolalilr Or-ganitll 
2-Mcthyln.iphlhalcnc 
Accnaphthcnc 
Accnaphthylcnc 
Anthraccnc 
Bcnzo(a )a nthraccnc 
Bcnzo(a)pyrc nc 
Bcnzo(b)Ouoranthcnc 
Bcn7.0(ghi)pc rylcnc 
Bcnzo(k)Ouoranlhcnc 
Bis(2-Ethy lhcsyl)phtllalatc 
Buty lbc nzylphthalatc 
Carbazolc 
Chryscnc 
Di-n-butylphtllalate 
Di-n-octylphthalate 
Dibc nz(a. h)anthraccnc 
Diben;,.oruran 
Diethyl phlhalatc 
Fluoranthenc 
Fluorcnc 
I ndcno( 1.2.3-cd)p~-rcnc 
N-Nitrosodiphcnylaminc 
Nnphthalenc 

1~~~:thrcnc 
P\·rcnc ' . 

1
Pe.oc ticidc!C/PCB.oc 
-'A'-DDD 
-'A'-DDE 
-'A'-DOT 
Aldrin 
Alph.1-BHC 
Alpha-Chlordane 
Aroclor- 12-'K 
Aroclo r-125-' 
Aroclor-1260 
Bcta-BHC 
Dclrn-BHC 
Die ldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldch\'dc 
Endrin kctonC 
Gamma-Chlordane 
Hcptachlor 
Hcptachlor cposidc 

Hcrhicidcll 
Oicamba 

Nitm.&mmatiu 

Dcnnal 
RID 

JJlOE··Ol 1 

<JJIOE-03 
1.00E-01 
2.85E-03 
l .OOE-02 
J.OOE-01 

NA 
5.MRE-H2 
2.00E-01 
1.KOE+OO 

NA 

·UMJE-02 
(,.00E-02 

NA 
3.IMIE-01 

NA 
NA 
NA 
NA 
NA 

I.IIOE-02 
2.IIOE-01 

NA 
NA 

IJ.{l(JE-02 
2.tJOE-02 

NA 
NA 

!UKlE-0 1 
-'.IIOE-02 
-'.I KIE-02 

NA 
NA 

2.UOE-02 
NA 

5..IOE-0 1 
.1 .0IIE.02 

NA 
NA 

I .IMIE-0-' 
l .50E-05 

NA 
5.00E-0-' 

NA 
1.KOE-05 
1.KOE-05 

NA 
NA 

2.SOE-05 
6.(HlE-03 
6.llOE-03 
r, .OOE-03 
3.IIOE-0-' 

NA 
NA 

5.00E-(U 
5.CMJE..(U 
I JOE-05 

3.tlflE-02 

I 1.5-Trinitrobenzcnc 5 nnE-05 
2..1 .6-Trinilrololucne 5.IKJE-0-' 
2..1-Dinilrotoluenc I 2.00E-03 
2-a mino-" .6-Dinitrotolucnc 

1 
NA 

-'•Nitrolo lucnc I .OOE-02 

' Antimony -' .00E-04 
J .OOE-02 
6 .t>llE-05 
2AOE-02 
I.OOE-02 

Chromium 
Chromiu m. Hexaralcnt 
Copper 

,Cyanide 
,Lead 
Mercury· 
Tha llium 
Zinc 
! 

NA 
J.C>flE-06 
lUlOE-05 
7 SOE-02 

C.lrc. Slope 
Dcrm:.11 

NA 
NA 
NA 

3.05E-02 
6.IOE-03 

NA 
NA 

7.65E-OJ 
NA 
NA 

l .22E-02 

NA 
NA 
NA 
NA 

7.}0E-0 1 
IA6E+OI" 
7.JOE-01 

NA 
7JOE-02 
2.SOE-02 

NA 
2.00E-n2 
7.JOE-03 

NA 
NA 

7.30E+-OO 
NA 
NA 
NA 
NA 

7.JO E-01 
-' .tJOE-03 

NA 
NA 
NA 
NA 

l.lOE-+-00 
1.70E+OO 
1.70E+OO 
3.40E+o l 
6.JOE+OO 
3.50E-O I 

NA 
2.22E+OO 
2.22E+OO 
1.80E+OO 

NA 
3.20E+-01 

NA 
NA 
NA 
NA 
NA 
NA 

3.50E-Ol 
➔ . 50E+OO 
9. IOE+-00 

NA 

NA 
J.OOE-02 
6 .80E-Ol 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard Quotient and Cancer Risk: 

AbJOrpt ion 
Factor• 

unitlc.u) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

6 OOE-02 
6.00E-02 
6.00E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

2.00E-03 
-' .OOE-OJ 
I.J tJE--02 
1.00 E-03 

ND 
ND 

8. 19E-03 
J _OOE-03 
7.00E-03 

ND 
J .OOE-03 

J.SOE-02 
7..19E-02 
5. 1 IE-02 
7 .5➔ E-02 

8..IOE--02 
8.56 E-02 
1.15E-OI 
8.56E-02 
8.23E-02 
-'. 19E-0 1 
tJ .52E-02 
8. 12E-02 
9..l'JE--02 
lU-'E--02 
5.28E-02 
7.97E-02 
5.76E-02 
2.20E-02 
1.09E-OI 
7.25E-02 
8.6JE-02 
1. tJOE-02 
7.37 E--02 
9.5 1E-02 
1.70E-02 
1.1 5E-OI 

-' .52 E-03 
5.66E-03 
7. l2E-OJ 
I.J2E-03 
l .35E-03 
I..IIE-03 

ND 
J .IJGE-02 
2.7 1E-02 
1.60E-03 

ND 
2.79E-OJ 
l.32E-03 
2.62E-OJ 
2.57E-03 
2.SOE-03 
2.93E-03 
2.56E-03 
l .6 1E-03 
1.36E-03 
UOE-03 

ND 

6.RSE--02 
6.S IE--02 
6.95E-02 
6.&JE-02 
7.JOE-02 

9.1 IE+oo 
1.19E+OJ 
1.02E+OI 
3.87E+-02 
-UOE-01 
6.85E+-OI 
l.OOE-01 
I..IOE+oo 
2.4-'E+-02 

Note; Cells in this table were intentionally 1cn blank due 10 a lack o r toxicity data. 
NA"" lnrormmion not a\"ailable. 
ND =- Co mpound not dc1ccted. 

' 

' 

' 

l .89E-07 , 6A 7E--08 
1.29E-07 -'AJE-08 

IE-02 
7E-OJ 

i 
I lE-02 I 

IE-07 
IE-07 

Assumptions for Future Rt:llident (Adull) 
,CS "" EPC Surface On ly 
CF• LOOE-06 kg/mg 
jSA • 5.800 cm2 
•1AF = I mg/cm2 

EF ..- 350 days/year 
1ED • H ycan; 
law= 10 kg 

IAT (Ne)= 8760 days 
AT Car '"" 25550 da\·s 

3.49E-07 2. 99E-08 
2.J 'JE-07 2.0SE-08 

I I 

2E-02 
IE-02 

l JE-02 

I 

I 

7E-08 
SE-08 

Auu mpcionll for Future Resident (Child) 

I~~: l~~~!~t:;~ly 
SA"" 2.300 cm2 

1AF • I mg/cm2 
EF • 350 days/year 

/ED = 6 vcars 
1BW z: 15 kg 
'AT(Nc) • 2 190 davs 
AT Car • 15550 d::l~·s 

• US EPA Region 2 recommends quantifying dcnnal c~posurc only for cadmium. mcnic. PCBs. dios insffurans and pcnlachlorophcnol. since absorption n,ctors arc not available for other che micals or concern. 

2E-07 
IE-07 

4E-07 

~•rlolJ 



TABLE G-14 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMA L CONTACT TO SOIL 

CENTRAL TENDENCY (CT) 
SEA D-4 Remedial Inves tigation 

Seneca Army Depot Activity 

Equation for Intake (m g ay) • C il 

1Yaria.b&li.Anumptions for Each..Jk~isted al lhc Bouom)· Equation for Hawrd Quotient • Chronic Daily Intake (Nc)/Rcrcrcncc Dose 
CS .. Chemical Concentrat ion in Soil. rrom Soil EPC Data EF = E:~;posurc Frequency 
CF"" Com·crsion Factor ED = Exposure Duration Equation for Cancer Risk = Chronic Daily !make (Car) x Slope Factor 
SA • Surface Arca Contact aw,. Bodyweight 

'IAF • Adherence Fac1or AT aa. A\·craging Time 
1~bso ion.fa.cm 

Dermal I Ca re. Slope Abso rption Future Outdoor Park \Yorker 
Ana1,1c RID f Dtrmal Factor• Hazard Cancer I Absorbed Do~ Haz ard Cancer 

Quotient l Rh k {m~g-da!)_ Quotient Risk 
{m~g-dn) ~-dn -t unitlcn {Ne} (Car) 

Vo lalilc Or~anic, 
I 
I 

I. 1-Dichlorocthane I.OOE-0 1 I NA NA 2.00E-03 1.00E-OJ 
1.1 -Dichloroelhene (total) 9.00E-OJ NA NA -I.DOE-OJ -1.00E-OJ 
Acetone 1.00E-0 1 NA NA 1.39E-01 9.52E-OJ I 

IBcnzcnc 2.S5E-OJ J 05E-02 NA I.DOE-OJ 1 OOE-OJ 

1
Chlorofonn I.OOE-01 6 I0E-03 NA ND 6.73E-OJ 
Elhyl benzene I.OOE-0 1 NA NA ND 1.00E-03 
Melhyl buty l ketone NA NA NA 8. 19E-OJ 6.6-I E-03 
Methvlcne chloride 5.88E-02 7.65E-03 NA J .OOE-03 J OOE-03 
Tolu; nc 2 OOE-0 1 NA NA JOOE-03 6A5E-OJ 
Total Xylcnes l.80E+oo NA NA ND 6.64E-03 
Trichloroclhcne NA I 22E--01 NA J .OOE-03 3.00E-03 

ISemfrolatilc O r~anicll 
12-Melhy lnaphthalcnc 4.00E-02 NA NA 3.50E--02 1. IOE--0 1 
IAcenaphlhem: 6 .00E-02 NA NA 7A9E--02 8 K0E-02 
IAcenaphlhylenc NA NA NA 5. I IE-02 I.0 IE--0 1 
1Anthraccnc 3.00E-0 1 NA NA 7.5.JE-02 l.02E--O I 
Bcnzo(a)anthraccnc NA 7.J0E-01 NA 8..J0E-02 1.27E-O I 
Bcnzo(a)p)Tcnc NA U6E+ol NA 8.56E-02 I 20E-O I 

1Bcnzo(b)nuoranlhenc NA 7 J0E-0 1 NA I.ISE-0 1 l.25E-O I 
lecnzo(ghi)perJ lcnc NA NA NA 8.56E--02 I.I0E-0 1 
Bcnzo(k)nuoranlhcnc NA ' 

7.J0E--02 NA IUJE-02 I I 06E--O I 
Bis(2 -Ethylhcx~·l)phthala1e I.OOE-02 2.S0E-02 NA 4. 19E-O I 2.59E-O I 
Bulylbenzylphlhalatc 2.rX1E-OI NA NA 9.52E-02 I.I0E-01 

jCarbazolc NA 2.00E-02 NA 8. l 2E-02 I I 0.JE-0 1 
1Chrysenc NA I 7 J0E-03 NA 9A9E-02 l.25E-0 1 
1Di-n-butylphlhal ate 9.00E-02 NA NA 8.7.J E--02 8 15E-02 
Di-n-oclylphlhalate 2.00E-02 NA NA 5 28E-02 -IA0E-02 
Dibenz(a.h)anthracenc NA 7 J0E+oo NA 7.97E-02 I 02E-0 1 
Dibenzofuran NA NA NA 5.76E-02 5.R0E-02 
Dielhy l phlhalate 8.00E-0 1 NA NA 2.l0E-02 2.l0E-02 
Fluoranlhene .U}()E--02 NA NA l .09E-O I l.28E-0 1 
Fluorcne 4.00E-02 NA NA 7.25E-02 9.9.J E-02 
I ndcno( 1.2.3-cd)pyrene NA 7 J0E-0 1 NA 8.63E-02 1.12E-OI 
N-Nitrosodiph cnylamine NA 4.90E-OJ NA 1. 90E-02 l.90E-02 
Naphlhalcne 2.00E-02 NA NA 7.37E-02 l.06E-O I 
Phcnanlhrene NA NA NA 9.SIE-02 l.38E-O I 
Phenol 5..J0E-0 1 NA NA I J0E-02 1.70E-02 

IP\·rcne I . 
3 OOE-02 NA NA 1.15E-OI l.39E-0 1 

!Pe~ticidcJ/PCB!i 

1
-IA'-DDD NA l .20E+OO NA ➔ . 52E-OJ J .0JE-03 
4.4'-DDE NA 1.70E+OO NA 5.66E-OJ J 56E-03 

1
4.4 '-DDT l .OOE--04 1.70E+oo NA 7. 12E-OJ J 9.JE-03 
Aldrin I.SOE-OS JA0E+O I NA l.32E-OJ l.l 2E-03 I 

Alpha-BHC NA 6.J0E+OO i NA I.J5E-OJ I.IJE-03 
Alpha-Chlordane 5 OOE-04 3.50E-OI NA I 41 E-OJ I 18E-OJ 
Aroclor-1248 NA NA 6.00E-02 ND 2. 15E-02 
Aroclor- 125➔ 1.80E-05 2.22E;oo 6 .00E-02 J .96E-02 J . IOE-02 9.J0E-10 9.J0E-11 SE-05 lE- 10 I 42 E-O!I U 2E-09 8E-O➔ JE-09 
Aroclor-1 260 I S0E-05 2.22E+OO 6.00E-02 2 JIE-02 2.llE-02 6 J6E-IO I 6.36E-1 I -'E-05 IE- 10 9 7➔ E-09 9 7-tE- 10 SE-04 2E--09 
Beta-BHC NA 1.80E+oo NA I 60E-OJ I 25E-OJ 
Dc lta-BHC NA NA NA ND I.I I E-OJ 
Dieldrin 2.S0E-05 J 20E+O I NA 2.79E-OJ 2.26E-03 

1Endosulfan I 6.00E-03 NA NA I.JlE-03 I.IJE-03 
Endosulfan II 6.00E-03 NA NA 2.62E-03 2. l8E-03 
Endosulfan sulfote 6 .00E-03 NA NA 2.57E-OJ 2. l6E-OJ 
Endrin J .OOE-0➔ NA NA 2.80E-OJ 2.H E-03 
Endrin a ldeh,·de NA NA NA 2.93E-OJ 2.J8E-03 
Endrin kcton~ NA NA NA l .56E-OJ 2. IJE-03 
Gamma-Chlo rdane 5.00E-04 3.50E-0 1 NA \ .6 1E-OJ l .24E-03 

jHcptaeh lor 5.00E-04 ➔ . 50E+OO NA l.36E-OJ I.I JE-03 
Hcptach lor epos ide I J0E-05 9. IOE+OO NA IA0E-03 I.ISE-03 

l""hidd~• 
Dica mba 

Nitroaro ma tic.1 

J .OOE-02 NA NA ND J .36E-OJ 

1.3.5 -Trinitrobenzcne 5 OOE-05 NA NA 6.88E-02 6 .28E--02 
2.4.6-Trinitrotoluenc 5.00E-04 J .OOE--02 NA 6.S IE--02 6 .26E-02 
2 .➔ -Dinitrotolucne 2.00E--03 6.S0E-0 1 NA 6.95E-02 647E-02 
2-a mino-4.6-Dinitrotoluene NA NA NA 6.SJE--02 6 .27E-02 ! 
-t-Nitrotoluene I.OOE--02 NA NA 7.J0E-02 6 J9E-02 

Mclab: 
Antimon,· 4.00E-04 NA NA 9. II E+OO 5.95E+OO 
Chromiui-n 3 OOE-02 NA NA l.19E+OJ 3.78E+02 
Chromi um. Hesa\'a lent 6.00E-05 NA NA l.02E+O I 1.02E+O I 
Copper 2..J0E-02 NA NA 3.87E+o2 1.67E+02 
C,anide 1.00E-02 NA NA -I .JOE-O J JA0E-0 1 
LCad NA NA NA 6.85E+O l I 3.JJE+O l 
Mercury J OOE-06 NA NA 1.00E-0 1 6.00E-02 
Tirn lliu~ R0OE-05 NA NA IA0E+oo 1.27E+OO 

1
zinc 7.l0E-02 NA NA 1.HE+-02 l.66E;-02 

Tolal Hazard uotienl and Cancer Risk: 9E-05 JE-IO IE-03 5E-09 

Anum tions for Cun-ut Site Worker Auu m lions fo r Future Outdoor Park Worker 
CS - EPC Surface Onlv 
CF • 1.00E-06 kg/mg . 

CS • EPC Surface Only 
CF • I.OOE-06 kg/mg 

SA - 5000 cm2 SA "" 5000 cm2 
AF - 0.2 mg/cm2 AF • 02 mg/cm2 

1EF • 10 days/year 

1EO ,,. 7 ,·c:1.rs 
BW • 70 kg 

EF • 153 da\·st,·car 
ED • 7 ,-~· 
BW "' 70 kg 

AT (Ne) .. 2.555 da~·s 
AT (Car).. 25550 da,·s 

AT (Ne) • 2.555 d;ws 
AT (Car)• 25550 cfa~·s 

Note: Cell s in !his table \\ere in tentiona lly !en blank due to a lack oflosicity data. 
NA• lnfonnation nol a,·ailable. 
NDa- Compound not detected. 
• USEPA Region 2 recommends quant irying dcm1al c:,..-posurc only for cad mium. arsenic. PCBs. dio:..:ins/furnns and pentachlorophenol. since absorp1ion factors arc not :l\'ailab le for other chemicals o f concern. 

II._,,--~ ,-Inn,~ IJl:L\bOCl.. Y<l,, I 

I 
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TABLEG-14 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

CENTRAL TENDENCY (CT) 

·Equation for ln1akc (mg/kg-day) -

Yariaol<'-®-'lUl!llliQDUor.£amR.e«llli>Lw:J..i•l«lallhcJlolliun1 
CS = Chemical Concentration in Soil . from Soi l EPC Data 
CF= Conversion Factor 
SA = Surface Arc.1 Contact 
AF = Adherence Factor 
j\B.S"" Abso ti.nn..£1~10. 

Ana)ylc 
Dcrm,11 

RfD 
Care. Slope 

Dermal 
AbJO rption 

1 

i factor• 

Volatile O r~anics 
I . 1-Dichlorocthanc 
1.2-Dichloroethcne (total) 
Acetone 
Benzene 
Chlorofonn 
Eth\·I benzene 
Methyl butyl ke1one 
Methylene ch loride 
Toluene 
Total X\·lcnes 
Trichlo~ethenc 

iScmh-olatilc Oq,:anicll 
2-Methyl naphihalcnc 
Acen;iphlhene 
Accn;ipluh~·lcnc 
AnthrJccnc 
Bcnzo(;i)amhrnccne 
Bcnzo(;i)pyrcne 
Bcnzo(b)nuo r.mthcnc 
Bcnzo(ghi)pcf}·lcnc 
Bcnzo(k)nuoranthenc 
Bis(2-Ethylhc.\)"l)ph1hal:uc 
Butylbcnzylphthala1c 
C:ubazole 
Chrncnc 
Di-1~-butylphth;ilatc 
Di-n-octylphthalatc 
Dibcnz(a.h)anthraccnc 
Dibcnzoforan 
Diethyl phtha latc 
Fluor.mthcnc 
Fluorcnc 
I ndcno( 1.2.3-cd)p~·rcnc 
N-Nitrosodiphenylaminc 
Naphthalene 
Phen;inthrenc 
Phenol 
P~-rcnc 

Pcsticidc~CBs 
-1-.-1- '-DDD 
-1-A'-DDE 
-1-A'-DDT 
Aldrin 
Alph;i-BHC 
Alph;i-Chlordanc 
Aroclor-12-US 
Aroclor- 125-' 
Aroclor- 126tl 
Betn-BHC 
Dclt;i-BHC 
Dieldrin 
Endosulfan I 
Endosulfon II 
Endosulfnn sulfa te 
Endrin 
Endrin ;ildchydc 
Endrin ketone 
Ga mma-Chlordane 
Hcptachlor 
Hcpt;ichlor cpoxide 

Hcrbicidell 
Dicamb;i 

Ni1ro11.r-om 11.tiu 
1.3.5-Trinitrobenzcnc 
2.-1.6-Trinill'Otolucnc 
2A-Dinitrotolucnc 
2-;imino-i .<,-Oinitrotolucne 
-'•Nitroto lucnc 

;Metalll 

1Antimony 
Chromium 
Chromium. Hc.xm·;itent 
Copper 
( \·anide 
LC.1d 
Mercun · 
Th;illiuin 
Zinc 

(m g/kg-da,·) (m -d n - I 

1.(KlE-0 1 
'J.CXlE-03 
I.OOE-0 1 
2.H5E-03 
I.OOE-02 
I tKlE-0 1 

NA 
5.88E-02 
2.00E~l 
l.80E-+-OO 

NA 

-HKlE--02 
6 .00E-02 

NA 
3.00E-0 1 

NA 
NA 
NA 
NA 
NA 

I.00E--02 
2.CXIE-01 

NA 
NA 

'J.OOE-02 
2.00E-02 

NA 
NA 

8 .00E-0 1 
"OOE-02 
-1- .00E~H 

NA 
NA 

HlOE-02 
NA 

5.-I0E--0 1 
HlOE..02 

NA 
NA 

1.00E--04 
1.S0E-05 

NA 
5.00E--04 

NA 
I.H0E--05 
l .80E-05 

NA 
NA 

2.S0E-05 
6.0IJE-03 
6.00E-03 
G.OOE-03 
3.00E-0-1 

NA 
NA 

5.IKlE-0-1 
5.IKlE..0-1 
1.J0E-05 

3.0CIE-02 

5.00E-05 
5.00E-0-1 
2.fK"IE-03 

NA 
J.OOE-02 

-'.CXlE-0-1 
3.0oE-02 
6.00E-05 
2.-'0E-02 
J.OOE-02 

NA 
3.00E-06 
IHlOE-05 
7.50E-02 

NA 
NA 
NA 

3.05E-02 
6. I0E-OJ 

NA 
NA 

7.65E-OJ 
NA 
NA 

l.22E-02 

NA 
NA 
NA 
NA 

7.:mE--0 1 
IAGE+Ol 
7 J0E--0 1 

NA 
7.J0E-02 
2.80E-02 

NA 
l .OOE--02 
7.J0E--03 

NA 
NA 

7.J0E-+-00 
NA 
NA 
NA 
NA 

7 J0E--0 1 
_. ,IJ0E--03 

NA 
NA 
NA 
NA 

I 20E+oo 
1.70E-+-OO 
1.70E+OO 
J A0E+o l 
6 .JOE+OO 
J. l0E--01 

NA 
l .llE<-00 
2.22E+OO 
1.S0E+OO 

NA 
J.l0E+-01 

NA 
NA 
NA 
NA 
NA 
NA 

J.S0E-0 1 
-' .50E+OO 
9. I0E+OO 

NA 

NA 
3.00E..02 
<,.SOE-O J 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard uotient and Cancer Risk: 

unitlell 

NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

6.00E-02 
6.ClOE-02 
6.00E--02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA ' NA 
NA 
NA 
NA 
NA 
NA 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

EF = Exposure Frequency 
ED = fa-posurc Duration 
B \V = Bodyweight 
AT = Averagi ng Time 

2.00E-03 l .OOE--03 
4.00E-OJ -'.OOE-03 
1.39E--02 9.52E--03 
I.OOE--03 l .OOE-03 

ND 6.73E-OJ 
ND l.OOE--03 

8. 19E-03 .6.6-'E-OJ 
3.00E--03 3.00E-OJ 
7.00E-03 6.-'SE--OJ 

ND 6.64E-OJ 
J.OOE--OJ J.OOE--03 

3.50E-02 I.I0E-0 1 
7.-'tJE--02 K.S0E--02 
5. IIE--02 1.0IE-01 
7 5-IE-02 1.02E-OI 
8..I0E-02 1.27E-01 
8.56E--02 U0E..0 1 
l.15E--O I l.l5E--O I 
X.56E-02 I.I 0E--0 1 
8.ZJE-02 l .06E..0 1 
-tl9E--OJ 2.59E-O I 
9.52 E--02 1.I0E--01 
8.12E-02 I.O-'E-0 1 
9.-'9E-02 1.25E--OI 
8.7-'E--02 8. I SE--02 
5.28E-02 -'.-'0E-02 
7.97E--02 l.02E-0 1 
5.76E--02 5.S0E-02 
2.20E--02 2.20E-02 
1.09E--O J 1.28E-Ol 
7.25 E--02 9.9-' E-02 
8 6JE-02 1.12E-Ol 
1.IJOE--02 1.IJ0E--02 
7.37E-02 1.U6E--Ol 
9.5 1E-02 1.38E-01 
l .i0E-02 I 70E-02 
1.15E-01 l.39E-OI 

-U2E--OJ J.OJE-03 
5.G<,E--03 J.56E-OJ 
7.12E-03 3.9-'E-OJ 
1.32E--03 l .12E-OJ 
1.35E--OJ I.I JE-OJ 
1.41E-03 I. IRE-OJ 

ND 2.15E-02 
J .IJGE-02 J . IOE-fl2 
2.71E-02 2.22E-02 
I.GOE-OJ l.25E-OJ 

ND I.I IE-OJ 
2.79E-OJ 2.26E-OJ 
l.3lE-03 I.IJE-03 
2.62E--03 2. ISE-03 
2.57E-03 2.16E-OJ 
2.S0E-03 2.3-'E-03 
2.tJJE-03 2.JS E-03 
2.56E-03 2.17E..OJ 
\ .61E-03 I.HE-OJ 
1.36E-03 I.I JE-03 
\.-'OE-OJ 1.15E-m 

ND 3.J6E-OJ 

6.88E--02 
' 

6.2HE-02 
6.8\E-02 6.26E-02 
6.95E-02 6.-l-7E-02 
6.SJE--02 6.27E-02 
7.J0E--02 6.J9E-02 

9.IIE+-00 l .95E<-OO 
I.IIJE+oJ 3.78E+-02 
l.02E+-0 1 l.02E+-01 
J.H7E+02 l.67E+-02 
-U0E-01 JA0E-01 
6.85E+o l 3.73E+-Ol 
l.OOE--01 6.00E--02 
1.--l0EtOO 1.27E+-00 
2.-'-IE+-02 1.66E+-Ol 

Equation fo r Hazard Quotient "' Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

Equation for Cancer Risk • Chronic Daily Intake (Car) x Slope Factor 

Hazard Cancer 
---c-,~=~,c-,- Quotient I Risk 

I 

! 

1.Z0E-OIJ l. 72E- 11 7E--05 
8.23E-IO 1.I SE- 11 ' SE--05 

' 

' 

ssump110ns or 

CS= 
CF= 
'SA• 
IAF• 
EF • 

1:~v: 
IAT(Nc)= 
AT (Car)= 

EPC Surface Onh
l JlOE-06 kg/mg . 

1980 cm2 
0.2 mg/cm2 

7 days/year 
I \·cars 

1s kg 
365 d.1\"S 

25550 da~-s 

-I E- 11 
JE- 11 

Future Construction \Vo·rker 
Ab~ rbrd Do,c Hazard Cancer 

~~C=m_g/k=g-=d•=•·~> -- Quotient Ri!k 
Ne Car 

l .59E.()S 2.28E- I0 tJE--0-' SE-10 
1.1-'E--08 1.63E- IO 6E--O-' -IE-10 

ZE-03 ' 9E-I0 

As.sum lions for Future Construction Worker 
CS =z EPC Surface and Subsurface 
CF : I .OOE-06 kg/mg 
SA"' 5000 cm2 
AF =- 0. 2 mg/cm2 
EF =- 21 'J d;i}'s/}·ear 

'ED • I \'e:u-s 
BW"" 70 kg 
AT (Ne) • ]65 d;i\"S 
AT (C:ir).. 25550 da~·s 

Note: Cells in lhis table were intcntion;i ll,· lefi blank due to a lack of toxicil\· data. 
NA= lnfonnntion not ;iva ilablc. · · 
ND= Compound not dctcc1cd. 
• USE PA Region 2 reco mmends quantifying denmi l exposure only for cadmium. arsenic. PCBs. dioxins/furans ilJld pentachlorophcnol. since absorption fae1ors ;ire not ;irni lable for other chemicals of concern. 
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TABLE G- 14 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

CENTRAL TENDENCY (CT) 
SEAD-4 Remedial lm·cstigation 

Seneca Army Depot Activity 

Equa11on or nt:1kc 1mg/kg-d'~a~'-1~~-====--=====...,c""·s"c_'-!-,C"'F"cx"s"'A"c,-,A"u.A"c.""',;,7~"" .. tJ"J:_;;'!_l;I"F'==-==-=======-============
BW .xAT 

Y..ariab.Js:uAs.s.u.n1Pfil1Jls.lOJ_f_;1ch..8..~~lo.LJlK..Liill1uLLhc_Jl0.U.o.ml.: 
CS "' Chc mic:, I Conccn1r.11ion in Soil. from Soil EPC Dala 
CF = Co11\'crsion Fac1or 
SA : Surface Arca Contact 
AF = Adherence Factor 

Equat ion fo r H:nard Quotient = Chron ic Dai ly lnlakc (Nc)/Refcrcncc Dose 

Equation fo r Cancer Risk "' Chronic Dai l~ Intake (Car ) ....: S lope Factor 
Equat ion fo r To1a l Lifetime Cancer Risk = Aduh Conlribulion + Chi ld Contribution 

AB.S-=-Ab.so~ceti,con."'F"a'-'"""====--======--===-===-== = ===============-====-========~ 

Analytc 
Dermal 

RID 
Can:. Slope 

Dermal "::::~i~n I su!:~ Soil :~ ---,-1.-,--;,~~u"'tu~•~•~R,,,es~i"'d:;c:~. •.~~~~d"'u~lc=t)o_o_1n°"·b-u"""'tio-,~ - - .,.,,-,~,~~-~~tu"'re= R,,e.,,,,i,,,dH"'•:.,,1,_.~Ch,,,d "'i,,,ld,,_J'--o,-,,...,,b-u-,,-.. --'---'-R,,~c,:5!"'1,"'~"-"'....J 
(mg/kg-di)') Quo li cn l I lo Lifclimc _(m_~ g-du Quotient , to Lifetime 

---------~(mw.kg-da,·~-da,~,·):~l~ l~ c~u•~•~•lc~u~)- ~ C~m~g/k~g~)- - ~CN~c~l -'~(~C~ar~l__, _ ___ C~•~•~cc~r~Ri~·•~k- - '~ Car Cancer Risk 

Vo lat il cOr~anics 
1. 1- Dichlorocthanc I OOE-0 1 
1.2-Di chlorocthcnc (to ta l) IJOOE-OJ 
Acetone l .<)()E-0 1 
Benzene 2.85E-OJ 
Chlorofo nn I OOE-02 
Ethvl benzene I UOE-0 1 
Mclhvl but,·I ketone NA 
Mc1h;,1cnc ·ch loride 5 S!IE-02 
Tol uene 2.IHlE-0 1 
Tota l Xy lcncs I 80E.+-OO 
Trich lorocthcnc NA 

Scmirnlatilc Org;1nics 
2-Mclh)·lnaphthalcnc 4.00E-02 
Accnaphthcnc 600E-m 
Accnaphthylcnc NA 
A nthrnccnc J OOE-0 1 
Bcnzo(a):mthr:.1ccnc NA 
Bcn1..o(a)pyrcnc NA 
Bcnzo(b)n uoranthcnc NA 
Bcnzo(ghi)pcf)·lcnc NA 
Bcnzo{k)nuoranthcnc NA 
Bis(2-Ethy lhcx~ l)phthalatc I (KlE-02 
8 ut y lbcnzylphtha l a le 2.IKJE-0 1 
Carba7.o lc NA 
Chn-scnc NA 
Di-~•but~ lphtha latc \I OOE-02 
Di-n-0cty lphtha latc 2.00E-02 
Dibcnz(a. h)an1hraccnc NA 
Dibcnzofuran NA 
Diethyl phtl1a latc kJKlE-0 1 
Fluoranthcnc 4.00E-m 
Fluorcnc 4 OOE-02 
lndcno( l .2.3--cd )p~ rcnc NA 
N•Nitrosodiphcnylaminc NA 
Nnphlha lcnc 2.llOE-02 
Phcnanlhrc nc NA 
Phenol 5 -IOE-0 1 
P~ rcnc J .OOE-02 

Pcll ticidu/PC811' 
4A'·DDD NA 
-l .4'•DDE NA 
4A'·D DT 1.00E-04 
Aldrin UOE-05 
Alpha•BHC NA I 

Alph.1•Chlo rd:mc 5.0<JE-04 
Aroclor• l 248 NA 
Aroclor• IB -1 1.8llE-05 
Aroclor• 1260 l .80E-05 
Beta•BHC NA 
Delta -BHC NA 
Oieldrin 2.SOE-05 
Endosulfan I (,IKJE-03 
Endosulfan II 6CKIE-03 
Endosulfan sul fa te 600E-OJ 
Endrin J IKIE-0-1 
Endrin a ldehyde NA 
Endrin ketone NA 
Gamma•Chlordanc 5 UOE-0-1 
Hcpt.1chlor SIK"IE-0-1 
Hcp1achlor cpo.'lt: idc I.JOE-OS I 

Hcrhici dc11 
Dica mba 3.00E-02 

Nitroaromatin 
I.J.5 .. Trinitrobcnzcnc HKJE-05 
2.-1.6 •Trinitrotolucnc S.fKlE-04 
2.-l •Dinitrotolucnc 2.00E-03 
l•amino ~ .6 .. Dinitroto lucnc NA 
4•Nitrotolucnc I.OOE-02 

Mclab 
Antimon\' 4.00 E-04 
Chromiu~ J .OOE-02 
Chro mium. Hc.'lt:a \·alcnt 600E-OS 
Copper 1 40E-02 
C\'anidc I OOE-02 
L~1d NA 
~,fcrcury J .OOE-06 
Tha llium kOOE-05 
Zinc 7.lOE--02 

Total Hazard uolitnl and Canctr Risk: 

NA 
NA 
NA 

J 05E-02 
6 IOE-OJ 

NA 
NA 

7.65E-OJ 
NA 
NA 

l.22E-02 

NA 
NA 
NA 
NA 

7.J0E-0 1 
I..J6E+o l 
7 JOE-0 1 

NA 
7 J0E-02 
2 80E-02 

NA 
2.00E-02 
7 JOE-03 

NA 
A 

7 :;oE+oO 
NA 
NA 
NA 
NA 

7.JOE-0 1 
4.IJOE-OJ 

NA 
NA 
NA 
NA 

UOE+-00 
l .70E+-00 
1.70E+oo 
JAOE+-0 1 
6.JOE+oo 
J.50E--0 1 

NA 
2.22E+OO 
2.22E+OO 
l .80E+OO 

NA 
3.20 E+-O I 

NA 
NA 
NA 
NA 
NA 
NA 

J .50E-0 1 
4.SOE+OO 
9 IOE+OO 

NA 

NA 
J .OOE-02 
6.SOE-01 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 2 OOE--03 
NA 4.00E-OJ 
NA I.J9E-02 
NA I OOE-OJ 
NA ND 
NA ND 
NA 8. IIJE-OJ 
NA JOOE-OJ 
NA 7.00E-OJ 
NA ND 
NA J .OOE-OJ 

NA .UOE-02 , 
NA 7 41J£ .. 0 2 
NA 5. JI E-02 
NA 75-I E-02 I 
NA K.40E-02 
NA 8 .56E-02 
NA I ISE-01 
NA 8.56E-02 
NA 8 2JE-02 
NA 4. IIJE-0 1 

A 9.S2E-02 
NA 8. 12E-02 
NA 9A9E-02 
NA K 7-I E-02 
NA 5 28E-02 
NA 7 97E-02 
NA 5.76E-02 
NA 22/IE-02 
NA I 09E-O I 
NA 7 25E-02 
NA K.6JE .. 02 
NA I 'JOE-02 
NA 737E-02 
NA IJ.S IE-02 
NA 1.70E-02 
NA 1.15E-0 1 

NA 
NA 
NA 
NA 
NA 
NA 

6J)OE-02 
6 OOE-02 
6 .00E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.52E-OJ 
5.66E--OJ 
7. l2E-OJ 
I.J2E--OJ 
I.JlE--03 
1.4\ E-OJ 

ND 
3 96E-02 
2.71E-02 
I 60E--OJ 

ND 
2.79E-OJ 
l.32E-OJ 
2 62E-OJ 
2.57E-OJ 
2.KOE-OJ 
2.IJJE-03 
2 56E-03 
l .6 1E-OJ 
1.36E-03 
IAOE-03 

NA ND 

NA 6.88 E-02 
NA 6.8 1E-02 
NA 6.IJSE-02 
NA 6.83E-02 
NA 7.JOE-02 

NA 9. II E+OO 
NA l.1 9E+-03 
NA 1 1.0lE+-0 1 I 

NA 3.87E+-02 
NA -I .JOE-0 1 
NA 6.85E+-O J 
NA 1.00E-0 1 
NA I -IOE+OO 
NA 2 4-lE+-02 

2 18E-08 2. ISE-09 
U 9E-08 IA9E-09 

IE--03 
SE.fl-I 

2E-OJ 

5E-09 
J E-09 

Assu m lions for Future Resident Adult 

Note: Cells in this !able \\ere intentionally ten blank due to :t lack of toxic ity d.at.1. 
NA= lnfonn.11ion not a\ailablc. 
ND"" Compound not detected. 

CS '"" EPC Surface Onh· 
'CF • LOOE--06 kg/mg . 

1
SA • 5.000 cm2 
,AF • 0 2 mg/cm2 

1
EF • 2H d.1.ys/yc.1r 
ED • 7 \'cars 
S W • 10kg 

1 ~~ ic~): 2;;;~ :!:: 

4 OlE-08 I.ISE-09 
2.75E.OK 7.86E· IO 

2E-OJ 
2E-OJ 

4E-OJ 

J E-09 
2E-09 

A.uum lions fo r fulul"t RCJidcnt C hild ) 
CS '"' EPC Surface Onh· 
CF • I OOE--06 kg/mg . 
SA .,, 1.980 cm2 
AF • 0 .2 mg/cm2 
EF • 2H ci.1ys/yc.1r 

1
ED "" 
BW "' 
AT(Nc) • 
AT(Car) • 

2 vcan 
1s k8 

730 dan 
25550 d.1.~·s 

• USEPA Region 2 recommends quanli fyi ng dcnna l C.\l)OSUrc only fo r cadmium. arsenic. PC Bs. diox ins/furans and pcntachlorophcnol. since absorption fac1ors_ arc not an ilablc fo r other chemicals of concern. 

Lifetime 
Cancer Rb k 

7E-09 
lE--09 

I E-08 

t, ,-. .h fl 



Analyte 

Volatile Organics 
A::c:one 
Ze:-izene 
Ethyl benzene 
Toluene 
Total Xylenes 

Semivolatile Organics 
4-Methylphenol 
Bis(2-Ethylhexyl)phthalate 
Di-n-butylphthalate 
Diethyl phthalate 
Naphthalene 
Phenol 

Pesticide,JPCBs 
Aldrin 
Alpha-BHC 
Aroclor-1 260 
Delta-BHC 
Gamma-Ch lordane 
Heptachlor 

Nitroaromatics 
2-Nitroto luene 
3-Nitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

Metals 
Beryllium 
Cadmium 
Chromium 
Selenium 
Silver 

EPC Air 
All-Site Wells 

-• __ (m~).__ 

2.57E-05 
3.SJE-03 
5. 16E-03 
9.09E-04 
5.27E-03 

3.02E-07 
l.42E-07 
1.5 I E-08 
3.62E-07 
7.83E-04 
6.48E-08 

2.05E-08 
5.86E-09 
l.52E-04 
3.0JE-10 
3.40E-08 
2.9 1 E-06 

2.46E-05 
3.19E-05 
4.78E-05 
IJJE-06 

O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+OO 
O.OOE+-00 

Time of Flow Rate of 
Shower-Ts Shower - Fw 

min)__ _ ....(Umin)_. 

15 19 
15 19 
15 19 
15 19 
15 19 

15 19 
15 19 
15 19 
15 19 
15 19 
I 5 19 

15 19 
15 19 
15 19 
15 19 
15 19 
15 19 

15 19 
15 19 
I 5 19 
15 19 

15 19 
15 19 
15 19 
15 19 
15 19 

TABLE G-15 
CALCULATION OF AIR CONCENTRATION IN SHOWER 
FROM VOLATILIZATION OF GROUNDWATER (DAILY) 
REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 

SEAD - 4 Remedial Investigation 
Seneca Army Depot Activity 

- -- - -

EPC Flow Rate of Air Volume of Hen ry Laws Asymptotic Air Rate Efficiency of Efficiency of 
Groundwater in Shower-Fa Bath room-Vb Constant-H Conc.-Cinf Constant-K Release-E Release for 
- .(mg/I)__ __ (ntlmin)_ _ (m' ) (m',atm/moJ)_. - <~>-- (1/min) __ .(.u.oitlcss) _ _ __ICE._E,IC 

3.50E-03 2.4 12 2 06E-05 3.76£-05 0.20 1.36E-03 0 .6 

l.92E-03 2.4 12 5 59E-03 5.60E-03 0.20 3 69E-0 1 0 .6 

2.25E-03 2.4 12 6.43E-03 7.55E-03 0.20 4 24E-0 1 0.6 

4 .00E-04 2.4 12 6.37E-03 I .JJE-03 0 .20 4 .20E-O I 0 .6 
2. IOE-03 2.4 12 7.04E-03 7.72E-03 0.20 4 64E-0 1 0.6 

1.91E-03 2.4 12 4 43E-07 4.42E-07 0 .20 2.92 E-05 0.6 
I.I OE-03 2.4 12 3 6 1 E-07 2.07E-07 0.20 2.38E-05 0.6 

I.SOE-04 2.4 12 2.82E-07 2.21E-08 0.20 l.86E-05 0.6 

8.90E-04 2.4 12 1.14E-06 5.JOE-07 0.20 7.52E-05 0.6 

1.9 1E-03 2 .4 12 1.1 5E-03 1.1 5E-03 0.20 7.58E-02 0.6 
4 OOE-04 2 .4 12 4.54E-07 9.48E-08 0 .20 2.99E-05 0.6 

3.60E-06 2.4 12 1.60E-05 J .OIE-08 0 .20 l.05E-OJ 0.6 

2.SOE-06 2.4 12 S 87E-06 8.SSE-09 0 .20 J .87E-04 0.6 

6.00E-05 2 .4 12 7. IOE-03 2.22E-04 0 .20 4.68E-O I 0.6 

4 IOE-06 2.4 12 2.07E-07 4.43E-I O 0 .20 l.36E-05 0.6 
9.89E-06 2.4 12 9.63 E-06 4.97E-08 0 .20 6.35E-04 0.6 

9.97E-06 2.4 12 8.19E-04 4.26E-06 0.20 5.40E-02 0.6 

1.70E-04 2.4 12 4.06E-04 3.60E-05 0 20 2.68E-02 0.6 

2.20E-04 2.4 12 4.06E-04 4.66E-05 0.20 2.68E-02 0.6 

3.JOE-04 2.4 12 4.06E-04 6.99E-05 0.20 2.68E-02 0.6 

1.70E-04 2.4 12 2.20E-05 1.95E-06 0.20 l.45E-03 0.6 

3.60E-04 2.4 12 NA O.OOE+OO 0.20 O.OOE+OO 0.6 
7.50E-04 2.4 12 NA O.OOE+-00 020 O.OOE+OO 0.6 
I .54E-02 2.4 12 NA O.OOE+-00 0 .20 O OOE+-00 0.6 
4 24E-03 2.4 12 NA O.OOE+OO 0 .20 O.OOE+-00 0.6 
l.69E-03 2.4 12 NA O.OOE+-00 0 .20 O.OOE+-00 0 .6 

---- ----- - -- - ---- -------·--·- --- ---· -- --- -

Concentration in Air (mg/m') = Cinfll+(l /(kTs)(exp(-kTs)-1)1 \'adahles: Ass.ump.lions: 

Asymptotic Air Cone. - Cinr(mg/m') = l(E)(Fw)(Ct)I/Fa CA= Chemical Concentration in Air (mglm>) E:PC - Groundwater Data • RME: 
Ts = Time or Shower (minutes) 15 (RME default) 

Rate Constant - k (L/min) = .Fa/Vb Fw = Flow Rate of Shower (L/min) 19 (Estimated RME) 
Fa = Flow Rate or Air in Shower (m>/min) 2.4 (Average Air Flow) 

Efficiency of Release - E (unitless) = (E-tce)(H)/(H-tce) Vb = Volume of Bathroom (m') 12 (Average Bathroom Volume) 

• Fraction Emitted (fe) = (EPCair x Fa)/ (EPCgw x Fw) 

~ ..Cd~gw.i(hfe -----------·-- __ ___,__ _____ -- -- - -- --------

h:leng\senecal.• '-inhgw.wk4 

Henry Laws Fraction Cderm *" 
Constant-TC£ Emitted• (Water) 

_(~mol) . . ~percenl)__ (mg/1) 

0.009 1 0.09% 3.50E-03 
0.009 1 25.18% 1.44E-03 
0.0091 28.97% l.60E-03 

0.009.1 28.70% 2.85E-04 
0.0091 31.72% 1.43E-03 

0.0091 0.00% 1.9 1E-03 
0.0091 0.00% 1. IOE-03 
0.009 1 0.00% I.SOE-04 
0.0091 001% 8.90E-04 
0 .009 1 5.18% 1.S IE-03 
0.0091 0.00% 4.00E-04 

0.0091 0.07%· 3.60E-06 
0.009 1 0.03% 2.SOE-06 
0.0091 3 1.99% 4.0SE-05 

. 0.009 1 0 .00% 4. IOE-06 
0.009 1 0.04% 9.89E-06 
0.009 1 3.69% 9.60E-06 

0.009 1 1.83% 1.67E-04 
0.009 1 1. 83% 2.16E-04 
0.0091 1. 83% 3.24E-04 
0.009 1 0.10% l.70E-04 

0.009 1 0.00% 3.60E-04 
0.0091 0.00% 7 .SOE-04 
0.009 1 0.00% l.54E-02 
0.009 1 0.00% 4.24E-03 
0.009 1 0.00% 1.69E-03 

----------- -----
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TABLEG-16 

CALCULATION OF AIR CONCENTRATION IN SHOWER 
FROM VOLATILIZATION OF GROUNDWATER (DAILY) 

CENTRAL TENDENCY (CT)- SEAD-4 
SEA D - 4 Remedial Investigation 

Seneca Army Depot Activity 

EPC Air Time of Flow Rule of EPC Flow Rate of Air Volume of Henry Laws Asym11totic Air Rnte Efficiency of Efficiency of Henry Laws Fraction Cderm •• 
Ana lyte All-S ile Wells Shower -Ts Shower - Fw Groundwater in Shower-Fa Balhroom-Vb Conslanl-H Conc.-Ci nf Conslant-K Release-£ Release for Constant-TC[ [milled * (Waler) 

- ~ -- .0.!!E) {1-/minJ (mg/I) (,;,'/~nin) (m') (mJ -l!!_m/mo!) ('!'!!Lm') __ (1/minJ ~ I~ - TCE E-T.fL _ (m'-a,m/moQ (percenl) (mg/ll 

Volatile Organics 
Acetone 2. 14E-OS 10 19 J SOE-OJ 24 12 2 06E-OS J 76E-OS 0 20 I 36E-OJ 0.6 0.009 1 008% J .SOE-03 
Benzene J .18E-OJ 10 19 l.92E-OJ 24 12 5 59E-OJ S.60E-03 0 20 J .69E-OI 0.6 0.009 1 20.92% I 52E-OJ 
Elhyl benzene 4 29E-03 10 19 2 2SE-03 2.4 12 6 43E-03 7.SSE-03 0.20 4 24E-OI 0.6 0.009 1 24.07% 1.71 E-03 
Toluene 7 SSE-04 10 19 4.00E-04 2.4 12 6 J7E-03 I JJE-03 0 20 4.20E-0 1 0.6 0 009 1 23 84% J .OSE-04 
Total Xylenes 4.JSE-03 10 19 2. IOE-03 2.4 12 7 04E-OJ 7.72E-03 0 20 4.64E-0 1 0.6 0.009 1 26 35% I SSE-OJ 

Scmivolatile Organics 
4-Meihylphenol 2.SIE-07 10 19 I 91E-OJ 2.4 12 4 4JE-07 4.42E-07 0.20 2.92E-OS 0.6 0.009 1 0.00"/o 1.9 1E-OJ 
Bis(2-E1hylhexy l)ph1hala1e I. ISE-07 10 19 I IOE-03 2.4 12 36 1E-07 2.07E-07 0 20 2.38E-OS 0.6 0.009 1 0.00% I. IOE-03 
Di-n-bu1ylph1hala1e l.2SE-08 10 19 I. SOE-04 2.4 12 2 82E-07 2.2 1E-08 0 20 l.86E-05 0.6 0.009 1 000% I. SOE-04 
Die1hyl ph1hala1e J .OIE-07 10 19 8.90E-04 2.4 12 l.1 4E-06 S.J OE-07 0 20 7.52E-OS 0.6 0.009 1 0.00% 8.90E-04 
Naphthalene 6.S IE-04 10 19 I 91E-OJ 2.4 12 I. ISE-03 I ISE-03 0 20 7.SBE-02 0.6 0.009 1 4 30¾ 1.SJE-03 
Phenol S.JBE-08 10 19 4.00E-04 2.4 12 4 S4E-07 9.48E-08 0 20 2.99E-OS 0.6 0.009 1 000% 4.00E-04 

Pesticides/PCBs 
Aldrin 1.71 E-08 10 19 3.60E-06 2.4 12 1.60E-OS 3.0 IE-08 0 20 I.OSE-03 0.6 0.009 1 006% 3 60E-06 
Alpha-BHC 4.87E-09 10 19 2.SOE-06 2.4 12 S.87E-06 8.SSE-09 0 20 l .87E-04 0.6 0.009 1 002% 2 SOE-06 
Aroc lor-1260 1.26E-04 10 19 6.00E-05 2.4 12 7 IOE-03 2.22E-04 0.20 _4.68E-OI 0.6 0 009 1 26 57% 4.4 1 E-05 
Dcha-BHC 2.SIE-IO 10 19 4. IOE-06 2.4 12 2 07E-07 4.43E- 10 0.20 l.36E-OS 0.6 0.009 1 000"/, 4. IOE-06 
Gamma-Chlordane 2.82E-08 10 19 9.89E-06 2.4 12 9 6J E-06 4 97E-08 0 20 6.JSE-04 0.6 0.009 1 0.04% 9.89E-06 
Hcptachlor 2.42E-06 10 19 9.97E-06 2.4 12 8 19E-04 4 26E-06 0.20 S.40E-02 0.6 0.009 1 3 07% 9.66E-06 

Nitroaromatics 
2-Nitrotoluenc 2.05E-OS 10 19 I 70E-04 2.4 12 4.06E-04 J .60E-OS 0.20 2.68E-02 06 0.009 1 I 52% 1.67E-04 
3-Nitrotoluene 2.6SE-OS 10 19 2 20E-04 2.4 12 4 06E-04 4.66E-OS 0 20 2 68E-02 0.6 0009 1 I 52% 2. 17E-04 
4-Ni trotoluene J .97E-OS 10 19 J JOE-04 2.4 • 12 4.06E-04 6.99E-05 0 20 2.68E-02 0.6 0.009 1 I 52% J .2SE-04 
Nitrobenzcne I. II E-06 10 19 I 70E-04 2.4 12 2.20E-OS 1.95E-06 0.20 l .4SE-03 0.6 0.009 1 008¾ I 70E-04 

Melals 
Bery llium O.OOE+OO 10 19 3.60E-04 24 12 NA O.OOE+OO 0.20 O.OOE+OO 06 0.009 1 0.00% J .60E-04 
Cadmium O.OOE+OO 10 19 7.SO E-04 2.4 12 NA O.OOE+OO 0.20 O.OO E+OO 0.6 0.009 1 000% 7 SOE-04 
Chromium O.OOE+OO 10 19 I S4E-02 2.4 12 NA O.OOE+OO 0.20 0.00E+OO 0.6 0.009 1 000% l.54E-02 
Selenium O.OOE+OO 10 19 4.24E-03 24 12 NA 0 OOE+OO 0.20 0.00E+OO 0.6 0.009 1 000% 4 24E-03 
Silver O.OOE+OO 10 19 I 69E-OJ 2.4 12 NA O.OOE+OO 0 20 0 OOE+OO 0.6 0.009 1 000% I 69E-03 

- - - - -- - -- - ·- -
Conccnlralion in Air (mg/m') = Cinfll+(l /(kTs)(exp(-kTs)-1)1 Variables: Assump_tions; 

Asymptolic Air Cone. - Cinf (mg/m') = l(E)(Fw)(C1)1/Fa CA= Chemical Concenlralion in Air (mg/m') EPC - Groundwaler Data - RME 
Ts= Time or Shower (minutes) IS (RME defaull) 

Rue Conslanl - k (Umin) = FaNb Fw = Flow Rare or Shower (Umin) 19 (ES1ima1ed RME) 
Fa = Flow Rate of Air in Shower (ml/min) 2.4 (Average Air Flow) 

Efficiency of Release - E (unilless) = (E-lce)(H)/(11 -lce) Vb = Volume of Bathroom (ml) 12 (A,1erage Bathroom Volume) 

Fraclion Emitled (fe) = (EPCai r x Fa) / (EPCgw x Fw) 

•• Cderm = EPC~(!~ _ _ ___ - -· - - - - - - ·--
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Eq~~ ion -fo~ lnlakc (mg/kg-d.iy) ~ 

1

\1.ariabl.s (Assumptions (or Each RocsplOr arc Li>tcd at tb~ ll_ot10JJ1): 
CA =Chemical Conccnlmtion in Air 
IR = lnhal:i.tion R.::itc 

!f = E~f3uc~\' =..,_ 

Analyte 
Inhalation 

Rm 
Care. Slope 
Inhalation 

EPC• 
Air 

__l!l!s!)<s-dav) !Jr!!ll!ks-day)-1 L___l!!>_gl..!!!2 

Volatile Orcanics 
Acetone NA NA 2.57E-05 
Benzene 1.71E-03 2.73E-02 3.83E-03 
Ethyl benzene 2.86E-OI NA 5.16E-03 
1Tolucnc 1.14E-OI NA 9.09E-04 
jTotal Xylcncs NA NA 5.27E-03 

I 
Stmivolatile Oreanics 
4-Mclhylphcnol NA NA 3.02E~l7 
Bis(2-Ethylhcxyl)phthalatc NA NA 1.42E~l7 
Oi-n-butylphthalatc NA NA UIE-08 
Dicthyl phthalatc NA NA 3.62E-07 
Naphthalene 8.60E-04 NA 7.83E-04 
Phenol NA NA 6.48E-08 

Pesticides/PCBs 
Aldrin NA l.72E+0I 2.05E-08 
Alpha-BHC NA 6.J0E+OO 5.86E-09 
Aroclor-1260 NA 4.00E-0 1 1.52E-04 
Ddta-BHC NA NA 3.0JE- 10 
Gamma-Chlordane 2.00E-04 3.50E-0 I 3.40E-08 
Hcptachlor NA 4.55E+OO 2.91 E-06 

Nitroaromatics 
2•Nitrotolucnc NA NA 2.46E-05 
3-Nitrotolucnc NA NA 3.19E-05 
4-Nitrotolucnc NA NA 4.78E-05 
Nitrobcnzcm.: 5.71E-04 NA l.33E,l6 

Mdals 
Bcrvllium 6.00E-06 8.40E+00 NA 
cadmium NA 6.J0E+OO NA 
Chromium NA NA NA 
Sch:nium NA NA NA 
Silver NA NA NA 

Total Hazard Quotient and Can~r Risk: ____ _ 

TABLEG-17 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GKOUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 
SEAD-4 Remed ial Invest igation 

Seneca Army Depot Activity 

-CA.,, II!. x.EE .x ED 
BW.xAT Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Rcforcncc Dose 

Equation for Canct.:r Risk = Chronic Dai ly lntakc (Car) .x Slope Factor 

1---

ED=b:posurc Duration 
BW=Bodywcight 

1.'!:.,= _2vcr;igirig Time 

Current Site Worker 
Intake 

(!IW~f:!!9' -
_ (~c) _ (Car) __ I 

Hazard I 
_ Quotient _ 

Inhalation of Groundwater 
Not Applicable for 

Current Site Worker 

-- -1 - - 1 

Cancer 
Risk 

Future Outdoor Park Worker -- r---Future Recreational Visitor (Child) I Future Construction Worker ·-·-
Intake 

_(mg/kg~rl 
(Ne) [ lC'!!) I 

Hazard I Cancer 
Quotient Risk 

- - --

Inhalation of Groundwater 
Not Applicable for 

Future Outdoor Park Worker 

I - -- _ I 

Intake l Hazard 
J _!!!g/~r ~atl._ -- Quotient 

(Ne)__ _ i<:!r)_ _ _ _ _ 

7.34E-07 
9.90E-07 
l.74E-07 

l.511E-07 

6.5 1E-12 

256E-10 

I 

I 

5.24E-08 

2.8 1E-ll 
8.0JE-14 
2.0SE-09 

4.65E- 13 
3.99E- 11 

4E-04 
JE-06 
2E-06 

2E-04 

JE-08 

4E-07 

Cancer 
Risk 

IE-09 

5E-12 
5E-13 
SE-IO 

2E- 13 
2E-10 

6E-04 [___E~ _ 

Assumptions for Futu i-e Reci-eational Visitor (Chi ld) 

BW = 15 kg 
IR = 0.08 mJ/dav 
EF = 14 days/y-car 
ED = 5 years 

1,825 days 

Intake l Hazard I Cance.-
_(!!lj/~f-day) Quotient . Risk 

(!'lg _1i:;:,,r1 -- _ 

lnhaJation ofGroundwa1er 
Not Applicable for 

Future Construction Worker 

- __ _L 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data.~- --•··· -
NA= lnfonnation not available. 

AT(Nc) = 

~Tj~ = 2~,250 ~~).'.!_ ____ ------

• EPC .Ur is the concentration of chemical available for inhalation after accounting for partitioning bc1wccn 1hc air and water in the shower. 11tc calculation of the EPC air is shown in Table G- 1 ; _ 
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h. \eng\seneca\s4ri\risk\mhgw wk4 

TABLEG-17 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSU RE (RME) - SEAD-4 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

BW,AT 
V.iriabh:s (,.\ssump_tio11s for Each Rcc.;ptor arc Listed at the Bouom). I
Equafion for ln1:lkc (mg/kg~ay) =- - CA x IR x EF x ED 

Equation fo1 Maz.::ird Quolicnt = Chronic Daily Intake (Nc)/Rc fcn:ncc Dos1.: 

CA =Chemical Conccnlr.llion in Air 
R = lnhala1ion R.:itc 

EF = ~~urc _fr=-9ucncy 

h1hala1;on I Ca,c. Slope I 
Analytc RfD Inhalation 

tmsJk~~ (ms,'l<S_-<ia))· ~ 

Volatile Organics 
Acetone NA NA 
Benzene l.7 1E-03 2.73E-0l 
Eth)'I benzene 2.86E-O I NA 
Tolucne 1.14E-0I NA 
Tot3.I Xylcnes NA NA 

Semivolat ile Ori:anics 
4-Mcthylphcnol NA NA 
e;s(2-Ethylhcxyl)phthalalc NA NA 
Di-n-butylphth3.l3.te NA NA 
Dieth)•I phthal 3.te NA NA 
N3.phthalene 8.60E-04 NA 
Phenol NA NA 

Pesticidcs/PCBs 
Aldrin NA 1.72E+0I 
Alpha-B HC NA 6.J0E+00 
Aroclor-1260 NA 4.00E-0 1 
Oclta-BHC NA NA 
G:unm3-Chlord:inc 2.00E-04 3 50E~l l 
Hcptachlor NA 4.55E+00 

Nitroaromat ics 
2-Nitrotoluene 

I 

NA 

I 

NA 

I 
3-Niirotolucne NA NA 
4-Ni trotolucne NA NA 
Nitrobcnzcne 5.71E-04 NA 

Metals 
Beryll ium 6.00E-06 8 40E+00 
Cadmium NA 6 J0E+00 
Chromium NA NA 
Selenium NA NA 
Silver NA NA 

---
Total Hazard Q'!.'!ti~ •~.!!_11~ Risk: -

EPC• 
Air 

(mg/m') 

2.57E-05 
3.BJE-03 
5.16E-0l 
9.09E-04 
5.27E-Ol 

3.02E-07 
I 42E-07 
l.5 1E-08 
l .62E-07 
7.SJE-04 
6 4RE-08 

2 05E-08 
; 86E-09 
1.52E-04 
J 0JE-10 
3.40E-08 
2.91E-06 

2.46E-05 
l . 19E-05 
4.78E-05 
1.33E-06 

NA 
NA 
NA 
NA 
NA 

ED=Exposurc Duration 
BW=Bodywl!ight 
~T = AvcragingTimc 

Future Resident Ad u.!!) __ _ 
Intake Hazard Contribution 

(,ng/l!!.ar) - Quotient to Lifetime 
(Ne) ~ r) Ca~~_!lisk 

I 6.55E-06 1 2 25E-06 

I 
4E-03 

I 
6E-08 

8.84E-06 JE-05 
I 56E-06 IE-05 

I I 34E-06 I I lE-03 

I l lE- 11 

I 
2E- 10 

l .44E- 12 2E- 11 
8.92E-08 4E-08 

5.KlE-1 I I 99E- 1 I I J E-07 7E- 12 
l .7 1E-09 SE-09 

I 2 28E~)9 J I 4E-06 I 

I 
I. I I SE-OJ 

Assump~o~ for Fl~ure Resit.lent (Adu_!_t) 
BW = 70 kg 
IR = 0. 13 m3/day 
EF = 350 days/year 
ED = 24 ycars 
AT (Ne) = 8.760 days 
.tT(Ca[.) = 

Note . Cells in this table were int~lfo~3l ly Tef\ blank due to a lack of tox icity data 
~.550 ~ys 

NA= In fo rmation not available. 

Equation for Canci,;r Risi.. = Chronic Daily lniakc (Car) x Slope Factor 

Future Resident (Child) 
Intake 

(mg/k~ay) _ 
(~r) I (Car) 

Hazard Contribution 
Quotient to Lifetime 

Can~ Risk 

I l.84E-05 I ' 57E-06 I IE-02 I 4E-08 
2.47E-05 9E-05 
4.36E-06 4E-05 

I J .76E-06 I I 4E-0J 

8 44E- 12 IE-10 
2 41E- 12 lE-1 1 
6 24 E-08 lE-08 

1.63E-10 I 40E- 11 BE-07 5E-12 
1.20E~l9 SE-09 

I 6.40E-09 J I IE-05 

I I 2E-Q~ I -
__ Assumptions for Fu ture _!!e~cnt (C_!ill d) 

BW = 15 kg 
IR = 0.08 m3/day 
EF = 350 d3.ys/year 
ED = 6 years 
AT(Nc) = 2. 190 days 
AT(Cor) = 25,550 days 

I 

I 

Resident 
Total 

Lifetime 
Can~~~ 

IE-07 

4E- I0 
4E- 11 
6E-08 

IE-II 
IE-08 

2E-07 

• EPC air is the conccn1ration of chemical a\'ai lable for inhalation after accounting for partitioning between the ai r and waier in 1h1; sho,,cr TI1e calculation ofthc EPC a.iris shown in Table G- 15. 
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[1Equat ion for Intake (mg/kg-day) = 

TABLE G-18 
CALCULA Tl9N OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

CENTRAL TENDENCY (CT) - SEAD-4 
SEAD-4 Remedial Investigatio11 

Seneca Army De1>ot Activity 

Yarjablcs (Assumpli.ons for.Each.Rccep.tor atc.J..istcd at the Bottom). 
iCA =Chemical Concentration in Air 

CA !l lR x.E(x ED 
BWxAT 

ED=Exposure Duration 
BW=Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

ii R = Inhalation Rate 
1Ef = E~quensYc...:-=- = __ ,.1 T"""===-1 ~ r~~g Ti1pe 

lnhalalion I Care. Slope 
Analyte RID lnhalalion 

Volatile Organics 
Acetone NA NA 
Benzene l.71E-03 2.73E-02 
Ethyl benzene 2.86E-0I NA 
Toluene l.14E-01 NA 
Total Xylcnes NA NA 

s~mi\•Olatile Organics 
" ··Methyl phenol NA NA 
Bis(2-Ethylhexyl)phthalate NA NA 
Di-n-butylphthalate NA NA 
Diethyl phthalate NA NA 
Naphthalene 8.60E-04 NA 
Phenol NA NA 

Peslicides/PCBs 
Aldrin NA l.72E+0I 
Alpha-BHC NA 6.J0E+OO 
Aroclor-1260 NA 4.00E-01 
Dclta-BHC NA NA 
Gamma.Chlordane 2.00E-04 3.50E-0 I 
Heptachlor NA 4.55E+00 

Nitroaromalics 
2-Nitrotoluene 

I 

NA 

I 

NA 
3-Nitrotoluene NA NA 
4-Nitrotoluene NA NA 
Nitrobenzene 5.71E-04 NA 

Metals 
Beryllium 

00~-~ _l .. H 
Cadm ium NA 6.J0E+00 
Chromium NA NA 
Selenium NA NA 
Silver NA NA 

Total Hazard Quotient and Cancer Risk: 

I 

Ere• Current Site Worker 
Air I Intake 

_............J.'•gl!< :!!!rl. 
!'.!~L __ {~ ~ __ (Carl_ 

Hazard 
Quotient 

2. t4E-05 
3. ISE-03 
4.29E-03 
7.55E-04 
4.JSE-03 

251E-07 
I ISE-07 
l.25E-08 
3.0IE-07 
6.5 IE-04 
5.JSE-08 

l.71E-08 
4.87E-09 
1.26E-04 
2.51E-I0 
2.82E-08 
2.42E-06 

2.05E-05 
2.65E-05 
3.97E-05 
1.1 IE-06 

NA 
NA 
NA 
NA 
NA 

Inhalation of Groundwater 
Not Applicable for 

Current Site Worker 

J. 

Note: CeJJ; in th'G' table~ ~re intentionally left blank due to a la~k-of toxici ty ... d~l a. -
NA= Information not available. 

Cancer 
rusk 

Future Outdoor Parl, Worker 
Intake 

(mgf!<p·d_11~}. 
_(N~! - - I J~r) _ 

Hazud 
Quotient 

Inhalation of Grounc lwater 
Not Applicable for 

Future Outdoor Park Worker 

. I 

Cancer 
Risk 

Future Recreational Visitor (Child 
Intake I Hazard 

(mg/kp-d'!Y1 Quotient 
LN£> - .I Kl!!> - . - ·- - -

2 0JE-07 I 2,90E-09 
2.74E-07 
4 SJE-08 

4. J6E-08 

I 
1. 56E- 14 
4.45E-15 
1.1 5E- I0 

I.S0E-12 I 2.58E- 14 
2.2IE-12 

7.0SE- 11 

IE-04 
IE-06 
4E-07 

5E-0S 

9E-09 

IE-07 

Cancer 
rusk 

SE-I I 

JE-13 
JE-14 
5E-l 1 

9E-1 5 
IE-I I 

. _2E-04_ J _IE~!(! 
Assumplious for future Rccrealional Visitor 

BW = 
JR = 
EF = 
ED = 
AT (Ne) ~ 

_ .i~T (Car) = 

(Child) 
"iT kg 

0.05 m3/day 
7 days/year 
I years 

365 days 
1_?,55~y_s -~ 

• EPC air is the concentration of chemical available for inhalation after accounting for panitioning between the air and water in the shower. The calculation of the El 1C air is shown in Table G·l6 

h:\cng\seneca\s46 ~w.wk4 

Future Construction Worker 
Intake 

.J !'_!gl!<jt!!~r) 
~~)_ _J. (C;,r) 

Hazard I Cancer 
Quolient Risk 

Inhalation of Groundwater 
Not Applicable for 

Future Construction Worker 

. I . 
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h \eng\seneca\s4ri\risk\inhgw wk4 

TABLE G-18 
CALCU LATION OF INTAKE AND RISK FROM INH ALATION OF GROUN DWATER (WHILE SHOWERING) 

CENTRAL TENDENCY (CT) - SEAD-4 
SEAD-4 Remedial ln\'Cstigation 

Seneca Army Depot Activity 

1

1

Eq uation for Intake (mg/kg-day) = ('Ax IR x EF x ED 

' =•Af 
Variables (Assumptions for Each Receptor are Listed at the Bouom): 

t =Chem ical Concentration in Air 
= Inhalation Rate 

ED=Exposurc Dura tion 
BW=Bodyweight 

Equation for Haza rd Quotient = Chronic Daily Intake (Nc)/Rcfercncc Dose 

Equation for Cancer Risk = Chronic Dai ly Intake {Car) x Slope Factor 

:= Exposure Fre~ency 

Anal)'le 
Inhala tion I Care. Slope 

RfD Inhalation 

(mg/kg-day) I (mg/kg-day)-1 

Vola tile Orga nics 
Acetone NA NA 
Benzene I 71 E-03 2 73E-02 
E1hyl benzene 2.86E-0 I NA 
Toluene I 14E-0 1 NA 
Total Xy lenes NA NA 

Semivolatile Organics 
4-Methylphenol NA NA 
Bis(2-Ethylhexyl)phthalate NA NA 
Di-n-butylphthalate NA NA 
Diethyl phthalate NA NA 
Naph th alene 8 60E-04 NA 
Phenol NA NA 

Peslicides/PCBs 
Aldrin NA I 72E+0 I 
Alpha-BHC NA 6 J0E+OO 
Aroclor-1260 NA 4 00E-0 1 
Dclta-BHC NA NA 
Gamma-Chlordane 2.00E-04 3 50E-0 I 
Heptaehlo r NA 4 55E+00 

Nitroa romatics 
2-Nitrotoluene 

I 

NA NA 
3•Nitrotoluene NA NA 
4•Ni trotoluene NA NA 
Nitrobenzene 5 71E-04 NA 

i\1le1als 
Beryllium 6.00E-06 8 40E+OO 
Cadmium NA 6 30E+00 

Chromium NA NA 
Selenium NA NA 
Silver NA NA 

Total Haz'!_rd Quotien_!_!! n_!! Cancer Risk: 

EPC• 
Air 

(mg/111'2 

2. 14E-05 
3. I SE-03 
4 .29E-0J 
7.55E-04 
4 .38E-03 

2 .5 1 E-07 
1.ISE-07 
I 25E-08 
3.0 IE-07 
65 1E-04 
5 38E-08 

I 7 1E-08 
4.87E-09 
l .26E-04 
2 .5 1E-10 
2 .82E-08 
2.42E-06 

2 05E-05 
2 .65E-05 
3.97E-05 
1.II E-06 

NA 
NA 
NA 
NA 
NA 

AT = Averaging Time 

Future Resident Adult 
lnlake 

(•~g/kJ;-day) 
(N£) I (Car) 

2.4JE-06 1 2 43E-07 
J .27E-06 
5. 76E-07 

4 97E-07 

l.30E-12 
3.72E-13 
9 6JE-09 

2 15E- l 1 2 15E- 12 
1.85E- I0 

846E-10 

I 

Hazard Contribution 
Quotient lo Lifelime 

Cancer Risk 

IE-03 7E-09 
IE-05 
5E-06 

6E-04 

2E-1 1 
2E-12 
4E-09 

IE-07 8E-ll 
8E-I 0 

IE-06 

ZE-03 

BW = 
IR = 
EF = 
ED = 

~ssu mplions for Future Resident (Adult) 
70 kg 

AT (Ne) = 

- - - -- - - ~ .~I{C:.:ar)_= 

0 .08 ml/day 
234 days/year 

7 years 
2,555 days 

]5J?O days 
No1e : Ce ll s in this table were inten tionally left b lank due 10 a lack of toxicity data 
NA= Information not available. 

Future Resident (Child 
Intake 

(mg/ki;-day) 
(~<) I (Car) 

Hazard I Conlribution 
Quolient to Lifetime 

Cancer Risk 

I 6 .80E-06 I I 94E-07 

I 
4E-03 I 5E-09 

9 . 16E-06 JE-05 
l.61E-06 IE-05 

1.39E-06 I 2E-0J 

1.04E-12 2E-11 
297E-13 2E- 12 
77 1E-09 3E-09 

6 .03E- 11 1.72E-12 JE-07 6E- ll 
1.48E-I0 7E-I0 

2.37E-09 4E-06 

6E-03 

BW = 
IR = 
EF = 
ED = 

Ass111.!.lJHions for Fu1ure R~sidcnl (Child) 
15 kg 

AT (Ne) = 

AT (~a r) = 

0 05 m3/day 
234 days/year 

2 yea rs 
730 days 

25 .550 _c!ays 

• EPC air is the concentration of chemical available for inhalat ion after accou nt ing fo r partitioning between the air and water in the shower. The calcu lation of the EPC air is shown in Table G• 16 

Resident 
Tolal 

Lifetime 
C~l_!~r Risk 

IE-08 

4E- 11 
4E-12 
7E-09 

IE-12 
2E-09 

ZE-08 
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E1.1u:.ition for lntal.:c (mg/l.:g-<la-y) = · - · -· - - - - 0J,/ xJR x EE.,-; ED 

TABLEG-19 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME). SEAD-4 
SEAD-4 Remedial lnvestieation 

Seneca Army Depot Activity 

BWxAT 
{llli.wojlliwl\.. li1Lliil.1.bJ{~ ptor.Mr~Lil!l!.al.JU. tru:..li!Jllillut 

EqWJtion fur I hu.,1rJ Quu1icnt = Chronic Daily Intake (Nc)fficfcrc11cc Dose 

I 

= Chcmicul Cunccnl rut iun in Groundw.itcr. from GrounJwutcr EPC Oalu 
= lngcstion Rate 

·. =_E~~~11:_c_l~:!1.:Y 

El)=l();po.~urc D11rntion 

BW=DuJy"c1gh1 
~ ~ --4.E'"A\"crnging Time 

o~, ~aarc. Sli1rc 1-EPc- ···-·c;r_r~.O_i_~~ii \VUrkcr 
Anal~·h: _J RfD Oral Cr11W11,hn1h:r lnh1kc 

_______ _ill!~ :~~YL m -~ yl:L ~ ~ L -

Hiu.ard 
Quulicnt 

C11inccr 
Ri1k 

Vublik Org1U1ic1 
Acetone 
Benzene 
Ethyl benzene 
Toluene 
Totul Xylcncs 

Scmi,·olialilc Org1&nk1 
4-Mcthylphcnol 
Bis(2-Elhylhcsyl)phthalutc 
Di-n-butylphthulutc 
Diethyl phlholutc 
Naphthalene 
Phenol 

Pn1kide1/PCB1 
Aldrin 
Alpha-UIIC 
Aroclor- 1260 
Ochu -131-IC 
Ganuna-ChlorO!lnc 
llept11chlor 

Nilru•nimalicl 
2-Nitrotolucnc 
3-Nilrotolucnc 
4-Nilrotoluenc 
Nitrobcnzene 

Mch1il, 
llcl'\·llium 
Cudmium 
Chromium 
Selenium 
Sil\'cr 

I.OOE-0 1 
J.OOE-03 
I.OOE-01 
2.00E-0 1 
2.00E+oo 

H XlE-03 
2.00E-02 
I.OOE--01 
8.00E-01 
2.00E-02 
6.()(}E-01 

3.00E-05 
NA 

2.00E--05 
NA 

5.00E-04 
S.OOE-04 

I.OOE-02 
I.OOE-02 
J.OOE-02 
5.00E--04 

2.00E-OJ 
5.00E--04 
l.50E+OO 
5.00E-OJ 
5.00E-OJ 

NA 
2.IJOE-02 

NA 
NA 
NA 

NA 
IAOE-02 

NA 
NA 
NA 
NA 

1.701.:+oi 
6J0E+oo 
2.00E+oo 

NA 
3.50E-O I 
4.SOE-+00 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

J.5oE-03 
l.92E-0J 
2.25E-OJ 
4.00E-04 
2. IOE--03 

I.IJIE-03 
1.IOE•OJ 
I.SOE-04 
8.90E-04 
1.911.:-03 
4.CIOE-04 

J.601:-06 
2.801:-06 
6.00E--05 
4.JOE-06 
9.89E-06 
9.97E--OG 

1.7UE-O-t 
2.ZOE-04 
3.JOE..(l4 
1.70E..(14 

J.60E-04 
7.50E-04 
l.54E-02 
4.2-H:--OJ 
l .69E-03 

lngcatiun uf Crt1undw11ilcr 
Nol Applie•ble 

Current Site Wurkc:r 

Future Outdoor Park Worker 
lnl11ikc: 

- _ .!'!•-~~~l') --
- ~£!. _[_ (£11ir} -·-

2.40E-05 
u2E-05 I 4.70E-<1o 
l.54E-o5 
2.74E-o6 
1.44E-05 

l.JIE--05 
7.SlE--06 I 2.69E-06 
J.OJE-06 
6. IOE-06 
i.JIE--05 
2.7-IE-O(, 

2.471:-0K I !UHE-09 
6.K5E-09 

-I.I IE-07 J.47E-07 

6.77E-UK 2.421:-08 
6.8JE.(J8 2.4-lE-liK 

J.\6E·O<, 
1.:511;..(I(, 
2.26E-O<, 
1.1(,E..()(, 

2.47E-06 
5.14E-06 
1.051: --04 
2.')()E..(15 
l .16E-05 

Hiu.11rJ 
Quuticnt 

2E..(14 
4E-03 
2E--04 
IE--05 
7E-06 

JE-m 
4E..(J4 
IE-05 
KE-06 
7E--04 
5E..(I(, 

KE.fJ-l 

2E..(12 

11:..(J-l 
IE..(14 

IE.f14 
2E..(l4 
2E-04 
2E-<J3 

IE-UJ 
IE--112 
7E-05 
6E-OJ 
2E-OJ 

·c .. nccr 
Ri1k 

IE..(J7 

4E-08 

IE-o7 
4E--OK 
31:.07 

KE-<19 
IE-07 

~Total Hazard Quotient and Cancer Risk: .. j ___ ·. 7_ ___ ·_r ---· ____ /_ __ _ SE-02 . [_ ~:!!? 

Note : C:clls in thlS tublc were i111cmion11lly left bhmk Jue I~ 11 lack of to"x icity <lutu. 
NA= lnfomwtion not 11\·ailublc. 

h:\c nJ:llcncca\,, 4rilii~kllNG' 

_ Auum~iun, for Fulurc Ou1Juur P11rk W11rkcr 
BW = 70 kl! 
IR = I litcr/O!ly 
EF >< 175 duys/ycur 
ED :: 25 year~ 
AT(Nc) = •J.125 O!l,·s 
Al 19!!1:" 2~.~~ ~~ 

Equation for Cunccr Risk = Chronic Duil) lntal.:c (Car) s Slupc Factor 

.E~~~-r~_lndoor.P1uk Worker-··-··"·-·-· .......... Futur~-·acc;uti~nal\/i~;·,·~r~r~~Ud, ........ " .... uu ;u~ ...... uu u UI ..... . 

lnl11kc Hiu11rJ C11im:cr lnl11ke Hiu.11ird C11inccr 

l!!!&'~JtM Quolil°nl R1•k __ ..J.!!!L""~ll...- Quohcnt R1•k 
C11nccr 

Ri~k 

l_t~) _ j _ J ~"'.!) - -- -- - -- - - ~!- \£~-

2.-WE-0 5 
l.32E--05 I 4.7Uli..(I(. 
l.5-IE-05 
2.74E--06 
l.4-IE-05 

I.J l lAl5 
7.5JE-06 I 2.69E..()6 
1.0JE-06 
6. IOE-0(, 
1.311:..()5 
2.7-11:-0(, 

2.47E-08 8.KIE-W 
<, .R51Al9 

4. 11 1:-<17 l.47E-07 

6.77 E-OK 2.42E-OK 
f, .KJ E-<nl 2.4.ff.(JK 

l .16 E-O<, 
l.51 E-O(, 
2.2(,1 \.()(, 
1.16 E.()(, 

2.47 1\-0(, 
5. 1-\ li .(!<, 
1.05 1:-04 
2.IXl E-05 
l.16 E-05 

21:--0-l 
4E-CJ3 
2E..(14 
IE-05 
7E-06 

JE-CIJ 
4E.f1-t 
IE-05 
KE-<16 
7E-0-l 
51-:.(16 

KE..(J-l 

2E-<J2 

IE-<l-t 
IE-04 

IE-04 
2E-04 
21: -04 
2E-OJ 

IE-OJ 
11:--1,2 
7E-05 
6E..(JJ 
2E-03 

IE-07 

4E-08 

IE--07 
4E-08 
3E-<J7 

ME--09 
IE..(17 

... SE-06 1 I <JE-05 4.911:..()6 J .5 1E..(l7 21: --03 
5.751:-06 61:-0S 
1.02E-06 5E--06 
5.37E-06 31..:--06 

-I .KKE-06 IE-<13 
2.81E-06 2.0IE-07 IE.fl-t 
3.8-lE--07 4E-06 
2.281':-06 JE-06 
4.IUIE-06 2E-04 
I .02E-06 2E-06 

').2 1E--O'J I 6.58E-JO I JE..()-t 
5. IIIHO 

1.531:--07 LJOE-08 ME.()] 

2.53E-OM I I.RIE-09 I 5E--05 
2.55E.08 I .K2E-09 5E-05 

4.35E-07 I 4E-05 
5.63E-07 61:..(15 
8.4-lE..()7 8E..()5 
4.J5E..()7 9E-04 

'J.2 1E --07 
1.921::-06 
3.'J4E-<l5 
I.OIH:.05 
-t.32E-06 

5E-04 
4E..()J 
JE-05 
2E-OJ 
'JE..()4 

IE.(JK 

JE..(l'J 

IE-CIK 
31:-09 
21:..(JM 

6E-I O 
8E-09 

SE-02 [ SE-07 j ZE-02 L 6E-08 
---- ·- - ~A"iiumpliUfi, fof'Fiilurc Rc:c::rnliilnalViiilir 

A,~uni111iun1 (or Fulurc lnJm1r P11irk Worker (Child) 
l!W = 70kg BW = 15kg 
IR = I litcr/Juy IR = I litcr/Wly 
EF = 175 duys/ycar EF = 14 J11p/yc11r 
ED :a: 25 ~·ears ED = 5 yeurs 
AT(N•;) = 'J.125Juys AT(Nc) = J.8250!lys 

_,AI !~·i!!L"' . 25.~ 44!!J~ -~T(Cur) :=: 25.550 O!lys 

lngcdiun u(Cruundw11ilcr 
Nul Applk•hlc:: 

for Future CunllnJc::liun Wurkc:r 

-- -- L .. ·_t ... 

P~i:c I uf2 



h 1.:n1"'-™'~"~;Jn•11-Jr:•INti(jW Wt- ~ 

TABLE G-19 
CA LCU LATION OF INTA KE AND RISK FROM T HE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-4 
SEAD-4 Remedial Investigation 

Seneca Army Uepol Activity 

1 l£1.jw111un ti ,r lntak,: (mg/k~•<l:1}) = CW x II{, tF .-. ED 
BW :-.AT EljUallon fur l lanirJ (.Juullcnl =- Chn,n1c l >ail~ lnt:.ik,: {Nc)/lkkrcn,:c I )use 

:muhlcs (Ast-umpln>n1> for 1~11:h 14:i:cph •r ur,: l.i~h.:J ul th,: IJutJOrn), 
t'W "" Chcmii:al C:on,:cntrulion in (iroun<l11a1,:r. frurn Cirou11J1rn1cr El'l' Datu l_:1>:z Exp,."11r,: l>ur.,1ion 
IIR = ln~cstiun 1-l:ul,: BW=Botly11ci~ht 

h1u:1tiu11 I'm l'untnhu11un to C.111..:.:r l{i,-\.. '-' l'hnuui: Dml ~ lut.i\..,: {Car) x Slope Fui:tor 
l~11u:1tiun tiir Tot:11 l.,fctimc Cmccr Risk c A<luh Contnhutmn + Chihl Con1 rihu1ion 

IEF .. E.xr1osurc ~;rt:l(l.u:n,:J AT=A1..:r,1ging Tune 

Am,l~I,: 
Or». I 1· C.trc. Slope I EPC 1·· Future R.-;s1dent (AJ!u!t} ___ 1 
RID Or».I C ruund,ukr ln1:o1kc Hia».rd Conlnhul111n 

(m •- •-~a~! Quuhcnl 111 L1fc111nc 
_ (m,0<•·"'•) ) (m!!-'l.•·WO) )· I V~i!m1c,) (N,) i lC") 1 c .... , .... 

Vuh1.1i lc Org».nit:1 
Ac,:tom: 
Ucn;,;cnc 
Ethyl bcrv.cnc 
Toluene 
Totu\X}kncs 

Scmh ul».lilc Orit».nit:• 
-1 -Mcthylphcnol 
Ois(2•Ethylh..:xyl)phthulatc 
Di-n-butylphthulute 
Diclhyl phthululc 
Naphthalene 
Phenol 

Pc1licidu/ PC81 
Aldrin 
Alph11-0IIC 
Ato.::lor-1260 
Ocltu -BHC 
!Gumm11 -Chlor<lan,: 
llcptadilor 

Nitruarum».lic• 
2-Nitrotolucnc 
3-Nitmtolucnc 
4-Nitrotol ucnc 
Niuobcrv.cnc: 

Mcl».b 
Beryllium 
CuJmium 
Chromium 
Scl,:nium 
Sil\'cr 

l.CIOE-0 1 
J .OOE.(>l 
l.(KJE-01 
2.00E.(l l 
2.<X)E+OO 

j.()OE-0] 
2.00E.(12 
I.OOE-U I 
8.00E-0 1 
2.00E.(12 
6.<K!E.(J I 

] .(KlE.(J5 

NA 
2.IKlE.(15 

NA 
5.00E-<14 
5.UOE-()..J 

U KJE-<i2 
I.O(IE-02 
l.()(l[.(12 
5.()(J E-04 

2.(Kll i-<13 
5.00E-<1.J 
I.S(JE-+-W 
5.CMJE-<JJ 
5.00E-<ll 

NA 
2.'X1E-02 

NA 
NA 
NA 

NA 
l..JOE-<J2 

NA 
NA 
NA 
NA 

l .70Et<l l 
6.JOE+OO 
2.UOE·HlO 

NA 
3.5UE.OI 

..J .50Et<KJ 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Total Haza rd Q,!!otient and Cancer Ri sk: 

3.50E-(ll 
1.nE-<JJ 
2.25E.(l1 
4.C){)E.(l..J 
2.10£.(J) 

1.<JlE-0.l 
I.IOI;-()) 
1.501;.(),I 
8')(}E-04 
l.<JIE-<1] 
4.tJOE-<~ 

H.OE-<)(, 
2.80E-<)(1 
6.0tlE-<15 
4.WE-06 
9.8'JE-O(, 
9.97E-06 

J.70E-<1-1 
2.20E-<1-1 
J .JOE-U-1 
l.70E-(J.J 

] .601i.(J,I 
7.50E.(14 
I 54E-02 

-1 .24E..OJ 
1.69E-03 

')59"-05 1 I "'"'' S.26 E-<J5 I KOi -0:> 2E-<12 
6.16E-05 6 E.(l,I 
1.IOE.05 SE-<15 
5.75 1:-< i5 JE-05 

5.2J E-<i5 IE-<12 
3.0 IE.05 1.0J E-05 2E-<J3 
4. l lE-06 4E-<1S 
2.4..JE-<15 JE-05 
5.21 E-<15 JE-<13 
1.IOE-<15 2E-<15 

<J.KOE-<18 I :ux1;-0x 1 · JE-03 
2.631:.(JK 

I ME.(1<, 5.6.JE-07 KE-<12 

2.1 11:-< 17 I ~-2')1'.•0K I 51,:.()4 
2.7J IA)7 J.371:-0K 51:-04 

4.ME-06 
6.01E.()(, 
CJ.O.JE-<)(, 
H><il-A)(, 

9.K6E-06 
2.115E-<15 
•U2E-O.J 
1.1 (,1:.(J..j 

-1 .6JE-<,5 

51:.(J.J 
<,E-04 
IJE.04 
'Jl:.(JJ 

5E-<l1 
4E-02 
l E-<l..J 
2E-02 
lJE.(jJ 

2f;, 01 

5t-07 

IE-<17 

<,E-07 
2E-<l7 
l E-06 

3E-<lK 
.JE-07 

Auu!!_ll~ lium for fulur.!_ R~,idcnl (A1lull~ 
JIW = 70 k~ 
lk = 2 litcrs/,.!;1\ 
EF .. 350 ,J;11 s/\'c,;r 
El> :: 24 \e;rs. 
AT (N~) = K.760 <la1·s 

Nole: Cells in this tublc 11cr,: intc111 ionully lcli hl:anJ.: Jue 10 :a luck ofto,._ieit) ~~: (C:.i r) = l
5
J

5
0 ua;•s 

NA= lnfonnution 1iot uvuil:ablc. 

Futui:~- g_~sidE!I.H~hl!_~r -_... Rc!~!ll 
lnl».k,: 1-1».:t.».rd Contrihuti11n Toi».) 

(mi;/S ·J».y) r Qu11licnl tu Lifctimc Lifolinw 
(N,:) j (C:i. r) C».n,:cr Ri.ik Cane!!" Risk 

2.2..JE-<1.J 
l.23E.(1--I 
I..J.JE-0-1 
2.5(,E.(15 
U.JE-<l-1 

l .22 E-O-l 
7.0Jl:-05 
9.59 1: .(16 
5.691(.(JS 
l .22 E-O-I 
2 56 E-OS 

2.JOE-07 

J .K-IE-tJ(, 

6.J2 E-<17 
6 37E-o7 

l .O<JE-t15 
IAIE-<IS 
2.1 IE.05 
1.09E.(J5 

2 ]OE-05 
4.7•>E-<lS 
•J.K.J E-o.J 
2.71E-ti-l 
l .OK E-ll.J 

I oSE-<15 

6.0J E-<16 

l.'J7E-<J8 
l.5JE.OK 
3.29E-<J7 

5.-llE-OX 
5.4<,E-08 

21:.(IJ 
.u :-02 
11: .(1] 

IE-<14 
7E-ti5 

2E-til 
4E-03 
IE-04 
7E-05 
6E-01 
4E-U5 

KE-<13 

2E.(JI 

IE-ti] 
JE-lJJ 

IE-<1J 
lE-<iJ 
2E-03 
2E-U2 

IE-tl2 
IE-Cll 
7E-U.J 
5E.(J2 
2E-02 

_SE-01 

J E.(l7 

KE-UK 

1E-<t7 
IE-07 
7E-07 

2E-08 
2E-07 

BW = 
ll{ a: 

A.OU,!!!(~iuns for Fulur'° R_c,idcnl (Child) 
15 1- i; 

EF = 
El> = 
AT(Nc) "' 
AT (__c:ar) = 

l litcrs/tlu,• 
350 da~s/~e~r 

(, ~ c:irs 
2. 1'}(1 J.:1J S 

25550 J:i~s 

KE-07 

2E-07 

9E-tl7 
JE-07 
2E-06 

51.:'. -08 
71.::.()7 

51;-~ 

l'~i;• l ,,t l 



'Equ~lion for lnt:1kc (;g/l<t,!oday) "' 

YariabJcuAssump1io11s (or E_ac.lLR.cccptouirc..Llstca .iuhc..6.ouom}; 
1
cw .. Chcmic:11 Co11cc111mtio11 in Grouudwatcr. from Grou11dw.11cr EPC Dal:l 

1
IR =- Ingestion Rate 
E~ "" Expq_sur~~~•: ncy --=-

Amd~·1c 

Vol.tti lc Or1;:anic, 
Acc1onc 
Benzene 
Ethyl benzene 
Tol~cne 
Total Xylcncs 

St:mi,·ohtlilc Or,:11nin 
'.i-Mcthylphcnol 
Bis(2-Ethylhc.'l:)'l)phthulatc 
Di-n-bu1ylphth:1late 
Diclhylphthalatc 
Naphlh:1lcnc 
Phenol 

Pcsticidcs/PCB.1 
Aldrin 
Alpha-BHC 
Aroclor-1260 
Dcha-BHC 
Gamma-Chlordane 
Hcptachlor 

Nit ru11romitlics 
2-Nitrolo lucnc 
3-Nitrotolucnc 
◄ -Nitrotoluenc 
Niirobenzene 

Mclllb 
Beryllium 
'Cadmium 
Chromium 
Selenium 
Sil \'Cf 

Orlll 
RID 

Ci1n:. Sh.11te 
Ori.I 

{fil~~I)j ~~i~!!Y)• I 

I.OOE-0 1 NA 
J .OOE-03 2.90E-02 
I.O<IE-0 1 NA 
2.UOE-01 NA 
2.00E+-00 NA 

5.00E-03 NA 
2.lXlE-02 I..IOE..(12 
I.OOE-01 NA 
8.00E-0 1 NA 
2.00E..()2 NA 
(i.()0£..(1 1 NA 

3.IXIE-05 1.70E+OI 
NA 6.JOE+OO 

2.00E>ll 2.00E+OO 
NA NA 

5.t)(IE..(M 3.SOE-0 1 
l .OOE014 4.lOE+-00 

l .00E..(J2 NA 
l .00E..(J2 NA 
I.OOE-02 NA 
5.IIOE-0.J NA 

2.llOE--03 NA 
5.UOE--04 NA 
J.lOE+oo NA 
5.tNIE--03 NA 
5.tl(JE..(JJ NA 

iTotal Hazard Quotient and C~ ce;:-Ri~ -

EPC 
Gruundwi1tcr 

(mg/JitcrJ 

J .50E-Ol 
1.92E-OJ 
2.25E-OJ 
HXJE-04 
2.JOE..(}] 

1.91E--OJ 
I.IOE-OJ 
UOE-04 
8.90E-04 
1.9 1E..(lJ 
HNIE-04 

3.60E-06 
2.SOE-06 
6.00E-Ol 
.J. IOE-06 
9.89E-06 
9.97£-06 

1.70E-04 
2.20E..()4 
J.JOE-0.J 
l .70E-0.J 

3.60E-04 
7.50E..(l-l 
I 54£-02 
U 4E-OJ 
1.69E-03 

TABLEG-20 
CALCULATION OF INTAKE AND RISK FROM T HE INGESTION OF GROUNDWATER 

CENTRAL TENDENCY (CT) - SEAD-4 
SEAD-4 Remedial lnvest iga lion 

Seneca Army Depot Activity 

CW .~ Jg x EF ., ED 
BWxAT 

ED:af .-.posurc Duration 
BW=BocJy\1 eight 
AT==A, cr.1i;i11g Time 

Equation for H:11.;1rd Quotient ,,.. Chronic Dail y Intake (Nc)/Refcrcnce Dose 

Eq11:11io11 ror Canccr Risk : Chronic Daily l111uke (Car):,,: Slope F:1clor 

Currenc Site Worker 
lntllk.c ll lllllr~r•·1 C:mnr 

.
(·m·-~~~~'L--- Quotient Rh:k 

Ncl_ l_ <!;!!) __ _ 

ln~cslion of Cruumh, lllcr 
Nol A1111liublc 

for Currenl Sile Worker 

·--- -- -=r::.-::- I 

Future ·o~tdoor Park \VO;kCr 
lniit.kc · I 1iiui1rd I Ci111cer 

(nW~r~~~') - - Quoticnl Risk 
(Ne) _ (~ r) 

2 IIJE-o5 2E..(J.J 
I ISE-05 1.1 5E-06 4E..()3 JE..()8 

I u sEa1i 
IE-04 

2.40E..(16 JE..(15 
1.26E-05 6E-06 

I 

I I-I E-05 
6.59E-0<1 6.51JE..(J7 
8.IJ8E-07 
5.33E-O<i 
1.1-IE-05 
2.-HlE-06 

2. 1<,E-oM 2.16£..(19 
l .68E-M 

3.51Jf..()7 3.51Jf..()8 

S.92E-08 5.92E-09 
5.97E-OM 5.97E-09 

1.02E--oc., 
I.J2E-O<, 
I.IJKE-OC1 
1.02E-t)(, 

2. J<,E..( )(, 
4.4'JE-0<1 
9.22E..(J5 
2.54E..(J5 
I.OIE-05 

2E-OJ 
JE-04 
IJE-06 
7E-06 
(1E..().J 
-IE-06 

7E..(J.J 

2f..()2 

IE-04 
IEOI~ 

IE..(J4 
IE-04 
2E..(J.J 
2E-03 

IE -OJ 
tJE..(J3 
<,E-05 
SE-03 
2E..(JJ 

SE-02 

C)f..()I) 

4E-08 
IE-OK 
7E..()8 

2E..(J'J 
JE..(18 

ZE-07 

Assum11l~!.!ll! for Fulurc Qutd.Q!_lr f :1rk Worker 
BW = 70 kg 
JR = I liter/day 
EF = I 5J days/yc.ir 
ED "' 7 ,·c:u'S 
AT (Ne) = 2555 days 

Future Indoor Park Wo~ker ... ,_,. ___ ,. __ -· ---·---- -· 
lnlllke 11:uard Cmccr 

{mWJ.•:d<!YL Quulienl Risk 
(Ne) (!;a r) -· --- -

2. IU l ~..(15 2E..(14 
I 15E..(J5 I.I SE..( )(1 4E-03 JE..(J8 
l .l 5E..(J5 IE-04 
2.-IOE-06 IE..(15 
I 261\..(15 6E-O<, 

I UE-05 2E..(l3 
6,5911-06 (dCJE-07 JE-04 CJE-09 
8.91SE..(J7 9E..(){, 
5.3311..(16 7E-O(, 
l.14E..(15 6E-o4 
2.-IOl!..(H'i -&E-t)6 

2. J(,1 :-01:1 2. 1<,E-o•J 7E-t14 -& E-t 18 
l .<,SE-09 IE-08 

J .59[..(J7 3.59E-08 2E-02 7E..(J8 

5.IJ2l:-t18 5.92E-09 IE-t>-1 2E-t19 
5.97£:..()8 S.IJ7E--OIJ 1ea14 JE-08 

l.ll2f . ..(){1 IE..(14 
l .32E.-o6 IE-04 
I .IJKE.-0(, 2E..(14 
l .02E..()(, 2E..(IJ 

2 16£..()(, IE..(Jl 
4.4'.l E-0<1 9E-OJ 
IJ.22E -05 (i£..()5 
2.5--lE-05 5E-03 
IJIIE-05 2E..(IJ 

~E-02_ I 21:-01 

~ss11m11tjuns for Ful l;! reJ'!tloor P;.irk ~'!."kcr 
BW = 70kg 
IR = I liler/da\' 
EF = 153 d:1ys/y~ar 
ED = 7 \'cars 
AT (Ni:) = 2555 dars 

Fut~re ReCrea1io~1al Visitor Child - - -
Future ·cons,ructiOn Worker 

lnlllke c,ncer lni.k7°---, .. .,~~ •• ,.~ lluard 
__ .. W!~~ •-dll)')_ . -· Quotient 

Ri~~ - ~ ~~~[.~£r) Q: olie:t Rhk 
. (~£) - (C"!l _ ·- -· 

3.JIE..(l6 3E-tl5 
1.82E-06 2.@f..()8 6E..(>4 8E- IO 
2.13£..()(1 2E..(J5 
3.78E-07 2E4.16 
l .99E..()(1 IE-06 

I &IE-06 -I E-04 
I.D4f..()6 U IJf..()K 5E-OS 2E-JO 
l.-12E-07 IE-06 
8.-12£..(17 IE..(16 
1.!:IIE..(>6 9E-tl5 
3.78E-07 6E-07 

3.-I IE-09 •U7E-11 IE-04 8E-IO 
J .78E· l I 2E·IO 

5.68E-08 K. I IE-IO 3E..(J3 2E-09 

'.l.J6E-t19 1.J◄ E•ltl 2E-05 SE-11 
9.-IJE-OIJ l.35E-IO 2E-Ol 6E-IO 

Ui1E..(J7 2E-05 
2.UKE..(J7 2E..(J5 
J . 12E-07 3E-t15 
\ .6 1E-07 JE-o-& 

3.-I IE..(J7 2E..(J-& 
7. IOE..()7 IE-OJ 
l . ◄ <,E-OS IE..(J5 

-1 .tHE..()(, KE-ti-I 
l .60E..(>6 JE-04 

_ . _ , 7~.!1!. I 4E_-of 
Assump11uns for Future Rct:relllmn:d Vmtor 

sw -=-
IR = 
EF = 

(Child) 
~ - -·-·-
0.7-1 li1cr/da~· 

7 days/yc:ir 

I 

Ingestion of Groumhnter 
Nut Ap11lici1blc 

for Cunstnu,:tion Worker 

NolC:cci~· t!Jsubic \\:-ere i1ltentioi'i'a1ivlcf1 bianr due to a lack or toxicil\' dat"Zi:-- -- ·-
AT (C.ir) "' 25.55(! dar! AT (C;1rJ = 25 .5?0 ~;•s 

ED • 
AT(Nc) = 
f,T(~~ :: 

I \'ears 
365 days 

25.1~0 -~ j 

NA= lnfomunion not a\'ailablc. · · 

h ,~u.:•..,n.:-.:-~1,; 4nln •kll N(iC: l'~i;~ I uf2 
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~

4uatmnlnr ln111L.:(mg/\:i;-.J.n) • • .._. _ _._.-,.._. • l>A:t SA.. X E.E x.Ell 
DW x AT 

11ru1bh::s. (A ~~1m1p11111b !or l.111.ll lu:.:1.-ptor ,m: L.1)!1."<! u! 1!11; Vuumn) 
A = Ab,;om,.:J Du...: p.:r I \ .:nl 
A = Surfocc Arca Contm;I 
F ,. Espu)ur,.: l r.:qui.:nc\ 

~------ --·- - " ____ _,_....,; ---·~-
An1 ly1c 

Dcrm1l 
RID 

Care. S101~ 
Dermal 

-----· - I ~~rl).!'!!1!!1!.:'!!!!E 
Vol•UlcOrg11nlo 
!Aco:lonc 
lknzenc 
E1hyl bc:w.o:nc 

I
Toluen,: 
TotalXyl,..~ 

I
Scmh·olalilt: Of'l.nk, 
4-Mclhylpht.'llOI 
8is(2-ElhyU1cxyl)phtlwh1tc 
l>i-n-butylphlhnlatc 
Oii:Lhyl phlhulutc 
N11phthuknc 
Ph<-'flOI 

~

p;~::iJ,JPCB, 
Alphu-BI IC 

roclor- 1260 
Ddtu-BIIC 
Gamm11-ChlorJunc 
1-kptachlor 

Nl1roaromallu 
2-Nitrotolucnc 
l-Nitrotolucnc 
14-Nitrotolucnc 
Nitrobcnz<-'tlC 

Mctab 
lkryllium 

l~~~~~:l 
I
Scknimn 
,Silvcr 

I.OOE-0 1 
2.85E-OJ 
1.00E-0 1 
2.00E-0 1 
l .80E-t00 

5.00E-03 
I.OOE-02 
9.00E-02 
8.00E-0 1 
2.00E-02 
5.40£-01 

I.SOE-OS 
NA 

I.SOE-OS 
NA 

S.OOE-04 
S.OOE-04 

I.OOE-02 
1.00E-02 
I.OOE-02 
5.00E-04 

2.00E-05 
S.OOE-05 
J.OOE-02 
4.SOE-03 
I .OOE-03 

NA 
J.OSE-02 

NA 
NA 
NA 

NA 
2.SOE-02 

NA 
NA 
NA 
NA 

J.40E-t0 1 
6.JOE+OO 
2.22E+OO 

NA 
l.50E-OI 
4.SOE-tOO 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

5.70E-04 
2. IOE-02 
7.40E-02 
4.SOE-02 
8.00E-02 

9.kE-03 
SJE-03 
JJOE-02 
4.KOE-03 
6.901:-02 
S.SOE-03 

l.60E-OJ 
1.88£-02 
I.JOE1"00 
2.61E-02 
5.2E-02 
1.IOE-02 

1.561:-02 
1.561:-02 
1.561:-02 
6.96E-Ol 

1.CXIE-03 
I.DOE-OJ 
4.00E-OJ 
I.OOE-OJ 
6.00E-04 

r .. 

2.tltlE-0 1 
2.601:-0 1 
J .90E-O I 
J.20E-O I 
3.90£-0 1 

4.0E-01 
2. IE..01 

4.301:-+00 
2.(JOEi-Otl 
S.J0E-0 1 
J.]01::-0 1 

I.SOE-i-01 
5.20E+OO 
S.JOE+OO 
S.20E.OO 
2.SE-i-01 
l.70E-t01 

6.00E-0 1 
6.0llE-0 1 
6.IJOE-01 
4.93E-OI 

NA 
NA 
NA 
NA 
NA 

rroutl Haurd Quuticnt ,md Cxnccr Risk: _______ _ 

Nole: Cells in this 111blc were int<..'flliunull)' lcl\ blunk du.: tu u luck uf1osidty data. 

NA= lnfom111lion not 1wui lubl1:. 

h:\&.'tlt:\scnc.11\s4ri\ri:JJJERMliW.WK.4 

TABLEG-21 
CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (F:ME) 

El) "' E:>.ptlsur,: l)ur:i1iun 

IIW = Uo<lywdght 
AT "' A,·.:r.1ging Tim.: 

EPC 
Grnun•hoh:r 

Ah~urhcd 

SEAD--i Rcmcdiul lm·cstigation 
Scnccu Ar my Dc11ot Acti,·ity 

l:i.111111iun lilr Ahsor~'tl l>oS1: p,.:r h.:nl (Ill\): 

Fnr org:mics: 
,.,,. ,·-~ 

!1-'urinurguui.:s: l)A ., ~1 ,.:CW s ET -.: 4.:F 

Kp : l'cnm:ab1hty Codlici..: 
jl: W "' 1'.PC Clknu 

,IET = fa~ Tim..: ... ....,.... .... 

t,urrenl Site Wol'.,kcr 

<: :., Cun,·.:, swn Fm,:tur 

FU~r~ o ~'c duor ,.;k.-Won.er 
lnl•kt 

_Jm&J.itcr 

Do1c/E\·1:n l I lnlaki: I Hazard 
~ , · -JnL Qu111ir:n1 

(mg-cm1l,:v_f!1l)_ -~]!tL~- ...!Qi rr= ··--•·-

C11nccr 
Rilk 

(N,\~g!~r 'lllb.rJ 

tlll1.1rJ 
Quotir:nl 

C11nccr 
Ri•k 

].SOE-OJ 
l.44E-OJ 
l .60E-OJ 
2JlSE-04 
\ .43E-OJ 

1.911:-03 
I.IOE-03 
l.50F.-04 
8.90E-04 
I.K IE-OJ 
4.00E-04 

3.60E-06 
2.80E-06 
4.081::-05 
4. IOE-06 
9.89E-06 
9.60E-06 

l.67E-04 
2.16E-04 
J.24E-04 
1.701:-04 

J .60E-04 
7.SOE-04 
l .54E-02 
4.24E-OJ 
l.69E-OJ 

l .2JE-0') 
2. IJE-O!j. 
l .02E-07 
I .OOE-08 
9.90E-OK 

1.6JE-OK 
3.6RE-UK 
1.421:-08 
ll .. l 5E-O'J 
l .2<1E-07 
l .75E-O'J 

) .UKE-1 1 
1.661:-10 
1.6%-07 
3.JRE-JO 
J .76E-O'i 
6.021::-10 

2.7'JE-09 
J.61E-09 
5.42E-O'J 
1. 151:-M 

\Hllll:- 11 
1.881:-IO 
l.54E-oR 
1.061:-09 
2.S4 E-IO 

Dcrm•I C11nl11ct to GruunJ w111t:r 
N111 Aflfllicahli: 

for Curren! Sile Wurkcr 

- J -

lkrr.1111 Cunt11ct tu GruunJ\o\'11tcr 
Nut Afl(llicahk 

for F ia lurt: Outdoor Park Worker 

,- -

Et.1iwtiun for llazurtl Quulicnt : Chronic Dail~· lnl:1\.:,: (N..:)IR,:f,:r,:n,,:c L>u.-;,,: 

l:1.juution lur Cum:-.T Risk "' Chronic Daily lntuJ.:,: (Cur):\ Slope Fu1;tor 

2.IIIJE-08 
4.91JE-07 j ].56E-08 
2.40E-06 
2.36E-07 
2.JZE-06 

J .KJE-07 
K.6JE-07 I 6.171:::-08 
J.J3E-07 
l .96E-07 
VJSE-06 
4. IOf.-08 

7.231:- IO , 5. 17E-1 1 
2.78.E-10 

.1.961:-06 2.KJE-07 

K.82E-08 6.JOE-09 
l .41E-08 I.O IE-09 

6.561:-011 
K.4KE-08 
1.271:-07 
2.69E-08 

2. I IE-09 
4.401:-09 
J.6 1E-07 
2.4'JE-OII 
5.951:-09 

Haun.I 
Quutlr:nt 

JE-07 
lE-04 
2E-OS 
IE-06 
IE-06 

SE-05 
IJE-05 
41:-06 
2E-07 
IE-04 
IIE-08 

SE-05 

2E-Ol 

2E-04 
JE-OS 

7E-06 
IIE-06 
11:-05 
SE-05 

11:.04 
91:-05 
11:-05 
6E-06 
61:-0(, 

C1ncr:r 
Rhl. 

11:-09 

2E-09 

21:-0'J 
2E-09 
6E-07 

2E-09 
SE-09 

~::!!.!.. I . 6E-01_ 

A~.~umptiuni for Future Rccre11ion11I Vhitur (Child) 'IC.:F .,-- 0.UO I I/cm) - -- -
JIW s IS kg 
SA ., 'J.1110 1:1112 
ET = 0.25 huuriJrJm· 
EF "' 14 <luys/ycu~ 
ED a 5 )'CUD 

l~}Jr~~:. 2~:~~_: ;._;_ 

Ha1.1rJ 
Quulii:nl 

Ocrm11I Cunl11ct 111 Grouml\o\'llh:r 
No1Arplic1hk 

for Fulu rt: C11n,1rucclon Wurki:r 

.--~~-, -

C11nci:r 
Ri,k 

l'uge I of2 
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TABLEG-2 1 
CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME) 

fa11wlmn lor lnl:11.c (mg/1..g-da~ I ,. l)A :\ ~A :\ FF :-, l:U 
IIW ,A 0I 

Yilrn1bh:s (/\:istunpuons for l:ud1 R1..:1.111or an: Lh1 ... ,J at lh1.: Uol\om) 
DA • Ab:.urb.:J Dus.: p,.:r b •cnt 1-1) .:. hposur..: l>ur.ilion 
SA • Surf114,:c Arc.a Contact IIW a ll1M.ly\\.,;ii;hl 
i:i: " E:-.1><>surc Fr ... -qu.:ncy A I • A,·cr.igmg Tnnc 

SEAD--1 Remedial lnnstigalion 
Seneca Army Dc1101 Acti\·ity 

1

41w11tm lur Ab~rb.:J l}o:;,,; l)\:r I \._111 (DA) 

~ 
I)\ ;i...p '\\ v--:--

11ru1 gum,; i,; 

urm11rg,1m,.:s llA • Kp,tW, 1 1 \( I 

Kp "' l'"nn.:11b1l1h t:ocll1,.:11.:nt 
'W • II'<: CJ.:nu Cl :: l:umcrsmn I .1~1ur 

- - , : J\pthUt,; li me 

E11uuuun Im 11111.:ml (Juoticnt :: t:hrnn1.: U:nl~ lulal.:c (NcYlkfcrcrn.:c l),,1sc 

li411.1t111u lur Contrihutmn lo Ca111:c1 Risk "' <.:hrnn1c D:.ul~ Ju111 l.c (Cur), Slop.: FuLlur 
l"111u1111n lur ·1u1 .1I I i1i.:1in11: Cancer Risi. • AJult Cuntributmn-+- Child Cuntrib1111un 

An11lyh: 
O.:rm11I I C11rc. SloflC I Pc m1uhi li1y I I EPC I Ah, ur~d Future Resident Adult · · Future Residcnl Child Resident 

RID fk:nn• I Cucffi dcnl T1111 Grountl"11lcr Du~dE1cnl 1111.L:c lburd Cunlrihutiun lnl.L.c lburd Cuntrihutiun T11111I 
1.:11 (mi;/! •-d11yJ Quo1icn1 111 Lifclimc (m~~g-d11J) Qu111icn1 lu Ufctimr Llfctlnu: 

(m~t1-<l.:iD (!,!_1g,\g-~}}- I (\.111/hr) (hours) (mtv!itcr) (1U);'.·Ctn 1/c1·c01~ (Ne) f (Cu) C11 ncu ~ L: (Ne) ! {C11r) ~!!!' RhL: C~i:!,CC!1!h l. 

Vo l■ 1 i h: Ori:•nio 
Acetone 
OcnlL°llC 

Ethyl bcn.tcnc 
,Toluene 
TotalX) l.:ncs 

Scmivol111llc Org11nlc1 
14-t-.klhylphcnol 
llis(2-Eth)'lhcX)'l)phthulutc 
Di-n-butylphlhulutc 
Dic:thylphthululc 
Nuphthuknc 
Phenol 

Pn1icidcJPCBs 

1~:~.l)IIC 
!Arodor-1260 
iDchu-OI IC 
Gummu-Chlori.lP.nc: 
lkptochlor 

Nllru■ rum11tic:J 

2-Nitrololucnc 
J-Nitrotolucnc 

14-NitrotoluL-nc 
N1trobcn.tcnc: 

Mc111b 
fk:r ylliwn 
Cadmium 
Chromium 
Selenium 
Silver 

1.001::-0 1 
2 II SE-Ol 
1.00E-0 1 
2.00E-01 
1.80E-+OO 

S.OOE-OJ 
l .tlOE-02 
9.00E-m 
11.001:-0 1 
2.00E-02 
S.401:-0 1 

I SOE-US 
NA 

I.KOE-OS 
NA 

5.00E-04 
5.00E-04 

I.UOE-02 
l.OOE-02 
1.00E-02 
5.()()1:-04 

2.tllJE-05 
S.OOE-05 
3.tllJE-02 
4.S0E-Ol 
I.IIOl~-03 

To111I ll azartl Quolicnt aEd C11nccr Risk_;_ 

NA 
l .051::-02 

NA 
NA 
NA 

NA 
2.l«ll::'. -02 

NA 
NA 
NA 
NA 

J.40E-+<JI 
6.J0E+OO 
2.221::.+ik.) 

NA 
l .S0E-01 
4.SOE+OO 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

5.701:-04 
2. IUE-02 
7.401.:-02 
4.501:..C.12 
IIOOl:.-02 

9.81:-0l 
S.J E-03 

.1.JUE-02 
4.IIOl!-03 
(,•Jt11:-02 
S.S0E-03 

I f.0l:-UJ 
1.118E-02 
UOE-t<IO 
2.6 11:-02 
5.2E-02 
l . lllE-02 

t.S<,E-02 
U<,E-02 
I 561:-02 
6.961:-03 

1.001:-0l 
l .00E-0J 
4.001:-03 
I.OOE-OJ 
6.001:-0-I 

Note:: Cells m this table Y.Crc imcntionall} lcli blunk tlu,.! to :a locl of tu,ic tl ) datu. 
NA• Jnfunnttllun not 1wnilnblc. 

2.001:'.-0l 13.SUE-Ol 
2 WE..tll l .44E-OJ 
J 9oE-0 1 1.6tll:.-O.l 
3.201:-0 1 2.IISE-t14 
J .901:-0 1 l 4lE-tll 

·LOE-01 I 911:-01 
2. IE-t-0 1 I.I OE-Ol 

4.J0E-+(J() I.SOE-04 
2.tllJE-+tllJ 11.901:.-114 
5 J0E-0 1 I !IIE-tll 
J .ltJE-0 1 4 tMJE-04 

1.$UE+OI l r,oF-06 
5.201:-+00 21101:..C.>6 
5.JOE+OO 4 081:-05 
5.20E-+<IO 4. IOl:-<){J 
2.&E-+-01 'Ul'Jl:-06 
1.70E-+-OI 'J.f.tl l:-06 

600E-01 1 1 r,7E-04 
6.00E-111 2. IM:-04 
6.00E-01 J 2-11:-04 
4.9JE-O I I 701:..C.W 

NA l.601:-04 
NA 7.501-' -0-I 
NA l.54E-02 
NA 4.24E-Ol 
NA 1 u'.IE-0l 

I 231:-tl'.I 
2. IJE-011 
1.021:.-117 
l.tJOl:.-08 
9.901:.-08 

l .6JE-tlll 
l .(,81:-tJII 
l .42E-08 
8.JSE-tl9 
l.26E-117 
l.75E-01J 

J.081:-11 
l.66F-IU 
l.l,9[-117 
l .381:-IO 
3.76E-0'.1 
6.021:- rn 

2.71Jl:-0'} 
J.l,IE-11'.I 
S.42E-tl'J 
I. ISE..tl•J 

'J.tKJF-11 
l .118E- 10 
1.541:-IJK 
l .t16E-tl1J 
2.541:- 10 

1 KSE-07 1 I " '-U/, 6 7tlE-06 2.J0E-0(, 21:-03 
J .22 1:-05 Jl:-t~ 
l 161:-06 2E..t1$ 
J.121:-05 2E-tJS 

5 l-lli-Ot'1 IE-OJ 
I 1(,1:-05 J .'171:-06 IE-0.l 
4.-171:.()(, SE-OS 
2611:-o<, JE-O<J 
l%1:-os 2E-tll 
S SOE..tl7 I E-06 

'J 1 11:-0•, I J JJl'.-O'> I t,E-04 
1.791:-011 

S.l2E-0S 1.821;-0S JE+OU 

I IKE-06 I 4.t16F-07 I lE-tll 
I 901:-07 <dlll i-08 41:-04 

!1.KtJl: -07 
1.14E-O<, 
11 11:-0,1 
)(1 11:-tl7 

2.K-11:-0M 
5.'Jl l:-0K 
4.1151:-06 
l )41:-07 
7•J'JE-OM 

'J k-115 
IE-04 
2E-04 
7E-U-1 

IF-O l 
IE-OJ 
lE-04 
7E-OS 
SE-115 

J_E+tNI 

71:-0!! 

IE-07 

IE-07 
IE-117 
41:.-US 

IE-07 
JE-07 

Auum.PH!!!!·~ fo!_ t-~l!_fc Rc:, idcnl (AduU 
ICF '" 0.l>O I Vcml 
IIW ., 70 l g 
SA "' 23.000 cml 
ET • 0.25 hours/<li.1) 
H = JSOW!ys/yt!llr 
El.l • 
IAT(Nc) = 

_ jAT(C11_!) ~ 

24)'t!llfS 
8.760 Juys 

25.550 lbys 

72lF-t17 
I 251:'.-0S 
S'J'Jl·.-05 
S.8'JF-06 
5.K IE-tJS 

9.SKF-06 
2 IC,E-05 
II ]2F-06 
4 9tlF-06 
7.Jk F-05 
I.OlE-tX, 

l .81E-0k 

'.1 .91 11-115 

2.21E-06 
l .SJl:-07 

1.641:-06 
2.121:..()6 
1 111i:-tl6 
6.7JE-U7 

5 2KF-UK 
I.IUl:-07 
'}J).l!'. -0(1 

<,.221:-07 
l.4 'Jf.-07 

7E-06 
1.07E-06 I 41:-0J 

6E-04 
J F.-05 
JE-05 

2E-O.l 
1.851:-06 ] 2F-OJ 

•1 E-OS 
61:-(16 
41:-0) 
2E-06 

I.SSE.QI} I IE-OJ 
R.JSE-09 
8.HE-06 f,E-+tX> 

I.K'JE-117 4E•tll 
J.OJJ'. -08 7E-04 

2E-04 
2E·O-I 
JE-04 
IE-OJ 

lE-03 
21:-0] 
JE-04 
IE-04 
IE-04 

_§!:_-tjlO 

JE-08 

SE.()!! 

SE-OS 
SE-08 
2E.()5 

7E-08 
IE-07 

Au u!!,!_pli~!!ir fu!_~c Re,~,!!! (£hihl 
CF • 0.001 I/cm) 
IIW : IS l:~ 
SA ,. '1.ll!O cm2 
l:T "' 0.25 hours/J.:i) 
H = 
l:U • 
AT(Nc) a 
AT(Cur) • 

JSO Ullys/~ cur 
6 ,·curs 

2.190 Ju,•~ 
25.s~ wi; s 

11:-07 

lE-07 

ZE-07 
2E-U7 
6E-US 

2E-07 
4E-07 

61:cOS 

J•J~C 2 Ill 2 



TABLE G-22 
CALCULATION OF INTAKE AND RISK t"ROM DERMAL CONTACT TO GROUNDWATER (WHILE SHOWERING) 

CENTRAL TENDENCY (CT) 

~

,1uat1C11l lor ~ 1:-ikc (ni~[I.-J .. ,) E ..:.. ..:VA"°'.-. ; ~ J.:L'~'.'EU-.=..=- - --
BW x Al 

unubk~ (A~~ump\11111:s lor J.11 .. h fh,.cp\01 ,1ri.; L1~Lc J .i\Jbi,; Uottvm) 
)A = Ah,orh..:J Dose pcr I \<.:Il l ED "' J-:-:po.~urc D11ru l1on 
A = Surlu,,;c Arcu (0U1,1ct BW = BuJp\ci[!.hl 
I = l.xposurc I rc<1ucn .. , AT = A ,·crasms Timi.: 

c.-"'-- ... --- - • ~--------

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

1E~u:11iu;i tt,/Ahsnrbcd l~°sc·pc~ E\'cnt (l>A) 

Furor8anit.:s : 

!·or morl!-:.uu.:s 

j~'p = i'cnncabilil)" Cuclfo:icnt 
'W = EPC C.:Jcnn 

-~ J.!.J .=Jxw uri.: Tin1c ~~ 

~ i-. 1, \ " W J•; ' t. "f 

HA = Kp s CW s hi":.: CF 

l. ai; Tin,~ 

CF == (.' .,11,c1si,111 Fa..:Lur 

l iqualit111 l'ur l li11.arJ Quotient = CJ1r,mic l )aily 1111:Jl..c (Nc)/lkfcrcucc Dos..: 

h1ua1iu11 for Cancer Kisk = Clm.mic Dail y hllakc (C:u) :,; Slope Factor 

--------- -- -
._,.,... Future Construction Worker 

Anlllylc 
Dcrrnlll I Clln:. Slope 

RID Dermal 
Pcrnkllbilily 
Codf"kknl 

"' _________ ,~J:.!l!!,1J.lml!!!-•·J,v)-I j___l,m/1,) 

T•u 

__!hours 

EPC I Ahsurbcd Current Sit~.~~~!~.~! . .... -.. · Fut11~e Outdoor Park W~k.tr 1 ru1un 
Cruundwlllcr D11~c/[\'cn1 lntllkc . . r 1-fllzllrd I .Cllnccr lnl11kc Hltl11rdJ C11nccr • . 

__ {!!!&'~-~y)_ _ Qu111knl Ri~k _ i!!!&'~it~!~·L _ Qu111ienl Ri.•k 
~~ J 1.!.1~-cm~/c\'':.!!!l_ Ne _L_ {9!!.}_ . _ _ _ _ __ ~ L_l __ lf!!) ___ _ __ _ 

.. CMccr lnh1kt ---- - r·-H-;z-;nr JW--b mccr - · 
Quulknl Ri-'k _(!!1~~y)_ Quulknl Ri~k 

~ --1:_ (!:'!_<) ··-
Vullllile Orgllnk1 
Acetone 
Bc112cnc 
Ethyl benzene 
Toluene 
Total Xylcncs 

S.:mh·oLtlik Org.nic1 
4-Mcihy lphcrml 
Bis(2-E1hylhcsy\)ph1h11la1c 
l)i-n-bulylphthalutc 
O ic1hyl phtluilt11e 
Naphthu lenc 
Phenol 

Pt.:1Hcidc1'PCB1 
Aldrin 
Alplw-UIIC 
Aru&:lor- 1260 
Deltu-DHC 
Gamma-Chlordane 
Hcptuchlor 

Nitru11rumaliu 
2-Nitrotolucnc 
3-Nitrololuene 
4-Nitrololuenc 
Nitrobcnzc:nc 

Mcllll1 
Bcrylliwn 
Cudmium 
Chromium 
Selenium 
Silver 

l.OOE-0 1 
2.85E-<JJ 
l.OOE-01 
2.00E-01 
1.80£.::-+-00 

5.00E-03 
I.OOE-02 
9.(IOE-02 
8.00E-0 1 
2.00E-02 
SAOE.(11 

I.SOE-OS 
NA 

l .!IOE-05 
NA 

5.00E-<14 
5.00E-04 

I .OOE-02 
I.OOE-<12 
I.OOE.(12 
5.00E-04 

2.00E-05 
SJIOE-05 
3.00E-02 
4.50E-03 
I.OOE-03 

NA 
3.0SE-02 

NA 
NA 
NA 

NA 
2.SOE-02 

NA 
NA 
NA 
NA 

3.40Et0 1 
6.JOE@ 
2.22IHOO 

NA 
3.SOE-01 
4.50E-+-OO 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Total Hazard Quotient an<) _(:a_ncer Risk : 

S.70E-04 
2. IOE-02 
7.40E-02 
4.SnE-02 
8.C>OE-02 

9.'SE-03 
5.JE-03 

3.JOE-02 
4.80E-03 
6.IJOE-02 
5.SOE-03 

l.60E-03 
l.88E-02 
I.JO!i-+00 
2.6JE-02 
5.2E-02 
1.IOE-02 

J.56E-02 
l.56E-02 
l.56E-02 
6.%E-03 

l .<Xll:-03 
IJIOE.(J] 
H>OE-03 
I.IJOE-03 
6 .()()E-04 

Nott: : Cells in lhis tublc were inlcnlionally let\ blank due to a luck oflu . ...:icity r.lnta. 
NA= lnfonnation nol ;i\'.iilublc:. 

' 

h:\cng\scnccu\:l4ri\r1sk · ' WK4 

2.00E-0 1 
2.60E-O l 
3.IJOE-IH 
3.20E-01 
3.IJOE-01 

4.0E-01 
2. IE-Hll 

4.JOE+OO 
2.00E-+-00 
5.301:-() 1 
3.30E-O I 

I.SOE+<>! 
5.20E+o0 
5.JOE+Ou 
S.20E+{)(J 
2.8E+{J I 
1.70E+(ll 

6.00E-0 1 
6.00E-<ll 
6.00E-111 
4.93E-O l 

NA 
NA 
NA 
NA 
NA 

3.SOE-03 
l.52E-03 
1.71E-OJ 
3.0SE-04 
l. 55E-03 

1.91E..(13 
I.IOE--03 
I.SIJE-04 
8.'){JE-04 
1.!0E-113 
4.CIOE-04 

3.60E-06 
2.KOE-06 
4.41E-05 
4. IOE-06 
9.KIJE-06 
1).G6E-06 

1.671:.()4 
2.17E-04 
3.251:-04 
1.70E-04 

3.WE.(l4 
7.SOE-04 
l .54 E-tl2 
4.24 E-<lJ 
l .69E-<l3 

l .02E.(19 
I .KSE-08 
9.(IOE-OK 
K.841.:-09 
8.KIE-<18 

1.35[.()8 
3.oJE-08 
l .17E-llk 
6.K8E-<l9 
I.OSE-07 
l.44E-M 

2.54E-I I 
I.JJE-IO 
I.SUE-07 
2.78E- 10 
3. IOE-U9 
5.(KJE-10 

2.J IE-O'J 
2.\l'JE-09 
4.4KE-tl9 
9.46E- IO 

6. 12E- 1 I 
1.2KE-IO 
1.1151:-0K 
7.21E- IO 
l.72E-IO 

Derma. I C11nlllcl lo Cniundvn,kr 
N111A11pliuhlc 

for Currcnl Sile Wurkcr 

Dc1ma.l Conli.cf lo C r11unclwllh:r 
NutA11plinhlc 

fur l•u1u~ Oulduor Pllrk Worker 

1.03E-t18 
l.88E-07 I 2.68E-09 
9. l2E-07 
8.96E-U8 
8 .93E-07 

IJGE-IJ7 
3.081i-07 
l. l'JE-IJ7 
(,.'JKE-08 
I .OoE-06 
l.46E-(J!I 

2.58E-IO 

l .52E-06 

3. 14E-OK 
5.(J6E.(J'J 

1.J4E-<lH 
3.0J E-OH 
4.55E-<JH 
'J.51JE-(l'J 

6.20Ji- ](l 
1.291:-()') 
l.06E-<J7 
7.JIE.(J'J 
J.7SE-O'J 

4.39E-09 

:H,KE-12 
l.'JKE- 11 
2. 18E-08 

4.4%-10 
7 .23E-1 l 

IE-07 
71.;.()5 
'JE-06 
4IW7 
SE-07 

JE-05 
JE-<15 
IE-<>6 
'JE-08 
SE-<15 
JE-08 

2E.(J5 

8E-02 

6E-05 
IE-05 

21:-()6 
3E-()6 
SE-06 
2E-<J5 

31:'.-<15 
JE-1)5 
4E-06 
21:-()6 

2E-06 

SE- I I 

IE-JO 

IE-IO 
IE- 10 
SE-OK 

2E·IO 
JE-10 

'IE-_()2 _ I SE-I!§ 

Auun!J1li11n~ for fulurc R~~n:•li11n111I Vi,ilur (Child) 

CF = 0.00 I 1/cmJ 
BW : 15 kH 
SA = 7.'HO cm2 
ET = 0.17 hours/J11\' 
EF "' 7 <lays/ycu~ 
U) "' I vcurii 
AT (Ne) = 365 Joys 
AT lCar) = _ 25J 5.Q rJ.a~·s 

DcrmMI C11nlllcl lu GrounJw111tcr 
Not Applic11hk 

for Comlrud ion Worlwr 

r -

Pu~c: I of2 



h \cns\:.cnccu\14n\tisl•UEKMGW WK-1 

TABLE G-22 
CALCULATION Of" INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WHILE SllOWERING) 

CENTRAL TENDENCY (CT) 
SEAD-4 Remedial Investiga tion 

Seneca Anny Depot Acli\'ily 

E4ua1ion 1-.,r 111111~0.: (mip\g.J.:i~) '"' l)A x l)A x l.:F X ED l:qual1t,n for Ab~orhcJ Dose per fa·..:nt (DA)· 
BW :-. A"I 

Vi1ri:ibks (A,.,!'i w11p11u11) for E,ou;h K..:i,;cplor uri.: l.is1,:J ,1\ 1hi.: U1•11um) 
DA "' Absorbed l>os.: per EH:nt ED "' 1.,,,.,,.,ur.: l>ur.,uon 

.. ~ 
lh1r,1r~ni..:s: : t..1• 1·11v--:----.,-

f or 1m,1·~.rn1..:s DI\ = Kp ">;CW, E"I , Cl· 

E411.at1011 fu1 I h11:1rJ (Juoticnt • Chroui..: Dady lnt.:ikc (Nc)/lklCrcn..:..: Do~ 

E4w11u11 fur <:11n1ntiu11un to C:im:cr K1~I,. "' ( 'hronu.: J);ul~ 1111:i l c (C:ir) ">; Slup..: Fa..:1 
E4l1alii,n for l11t:1l l.11c1m1c l'unccr K1sl • /\Jult C\Jntnbut1011 + l'lulJ Contributmn 

SA .. Surfoo.:c An:u C:onlJ.:t BW ., ll rn.lJ\1c1~h1 
EF • Exposure FrclJUClll:J AT z A, CrJl!-1111!, "lime IKp = l'cnn..::ib1l11~ {.'o,.:Jl i..:1cnl 

k:w"' El'<.' Ctknu 

An»lyh: 

Vu l11tik Or,t1m k , 
Acetone 
llcn7.cnc 
Ethyl bcrv:cnc 
ITolucnc 
Touil Xykncs 

S.:min,lalik Ori»nk, 
4-Mcthylphcno l 
lfo(2-E1hy lhc:x) l)phthululc 
Di -n-but~ lphthlll11tc 
ll1cthyl pluhulutc 
Nuphthalcnc 
Phenol 

PutkidcJPCB, 
Aldrin 
Alphn-llllt' 
Arol:lor- 1260 
Dclt.o-BIK' 
:ca11mma.(."hlordanc 
llcptuchlor 

Nitruarum111ic1 
2-Nitrotolucoc 
3-Nitrotolucnc 
4-Ni1101olucrn: 
Nitrubccv.cnc 

Mr111l1 
Beryl lium 
!Cadmium 
1Chtom,um 
Sclemum 
Siher 

Dcmu1l 
Rm 

C•rc. Slupe 
Ocrnual 

(msJl;~:.!!-!.v) 1~~·""1)- I 

I .OCJE-0 1 
2.K5E-OJ 
I.DOE-OJ 
200E-OI 
l .80Et00 

S.OOE-03 
I .OOE-02 
'J.OOE-02 
ltOOE-01 
2.00E-02 
S.40E-O I 

UOE-OS 
NA 

l .tsOE-05 
NA 

5.00E-04 
SOOE-0-1 

I.OC.IE-02 
I.OOE-02 
1.00E-02 
S.OOE-04 

2.00E-05 
5.00E-05 
l .OOE-02 
-I .SOE-OJ 
I .OOE-03 

NA 
J .OSE-02 

NA 
NA 
NA 

NA 
2.KOE-02 

NA 
NA 
NA 
NA 

l.40E1-0 I 
6.JOE+oo 
2 22Et<IO 

NA 
J.SOE-0 1 
-l .50Et<IO 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Tot~IHaiard Q~~tie~l;;;d_ Cancer Risk : 

Pcrmubilih 
Cud1idcni 

•r 
(:m.lhr) 

5.?0E-0-1 
2. IOE-02 
7.-IOE-02 
-1501:-02 
K.OOE.{12 

').HE-OJ 
5.JE-01 
3.JUE.{12 
4.KOE-UJ 
6')(1E-02 
5.50E-OJ 

1.60E-OJ 
I KKE-02 
l ,JOE-HICJ 
261E-02 
5211.{12 
I.IUE-02 

l .56E-02 
l .56E.{12 
l.56E-o2 
6.%E-OJ 

I.IIOl:.{JJ 
I .IIOE-03 
4 IIOE-OJ 
I OOE-oJ 
6llOE-04 

Note: Cells m this t.:iblc \\t: rc mtcntionulh left blunk due to a Jud: of to">;ic11, J:1111. 
NAa lnfomui11on not a,·a1lublc. • · 

h;r = 1-:~ptisun.: Tim..: 

EPC Ahjorhcd 
T•u Cruund~•tcr l Do•t:IE,cnl 

(hours) (.myll!':!l j {m~;;m:/..:, cnt) 

2CJOE.(JI I 3.5tJl \.{JJ 
2.601:-0 1 1.52E.(JJ 
3.WE-0 1 1.7\E.{JJ 
3.WE-0 1 3.05E-04 
3.'JOE-0 1 1.551:.{JJ 

4.0E-0 1 I 'JIE-03 
2. JE+OI 1.IUE-OJ 

-1 .JoE+tMI UOE-04 
2JJOE+tKI 8.90li.{l4 
5.JOE.{JI I !131:.{)) 
3.JOl:AJ I -IJMJE.{J-l 

1.501(+-0 1 J .<,(JE-06 
5.WE+<Mi 2.KOE-06 
5 JOE+{)(I 4..JIE-05 
5.20E+<Kl 4. IOE-06 
2 KEt<Jl 'J.X'JE-06 
1.70E+<ll 9,6(,E-06 

6.IIUE.{l l 
6.IICIE.{1 1 
6.IIOE.(J I 
4.'JJE.{JI 

NA 
NA 
NA 
NA 
NA 

I 67E-04 
2.17E-04 
J .25E-04 
l .70E-04 

3.f.O li-tl-l 
7.501:.{)4 
l.5-IE-02 
4 2.JE-03 
1.6%.{)] 

I 021:.{J'J 
1.X5E.{)8 
9.tJOE-OK 
8JUE-09 
!l.!IJE.(18 

l.35E.{1K 
) .OJE.{lK 
I 17E-OK 
6.88E.{>'J 
1.0SE-07 
1.44E.{>'J 

2 5-IE-I I 
J.17E-IU 
I.SOE-OJ 
2.7KE- 10 
JltJE.{>'J 
5 OOE-IO 

21 1E-<1'J 
2 99E-O'J 
4.4!1E.{)9 
9.-I C,E· IO 

6 J2E-l 1 
l 2RE- IU 
1.0SE.{JK 
7.21E·IO 
l.72E-IO 

r; I ag Tuuc 

CF "' Com1.:1·s11ui Fu..:h,r 

___ ·r~~"i"~;;-a-;~ident Ai~"f(} ___ _ 
Intake H•z111r~ Cunlrihucion 

i •ngf~•d111y1 Quotknt lu Lifclimc 
(Ne) I (C111r} .. _ C 111n~ r Rhk 

I K6E.{17 
3.Jl)E-06 j l .JIJE-07 
\J,5E.{15 
1.621:.{16 
l .61E-OS 

2.47E.{16 
5.56E-06 I 5.5(,E.( 17 
2. 1.JE.()(', 
l.26E-06 
I 'JJE-05 
264E-07 

-1.C,5E-0') 1 -l C,S E- IO 
2.5 11 \.()') 

2.75E.{15 2.75E4 

5 6Xb-07 I 5.611.E-OK 
•J 15E-t1K 9.15E-<>1J 

-121E -07 
5.-18E.(17 
K.211:..(17 
1.71E-07 

I.J2E.{!K 
2.J•IE-tlK 
I 'J2E.{16 
l .32 E.{17 
3. IGE.(J!I 

2E.(>C, 
1E.(i1 
2E-<1-1 
8E-06 
9E-tJ6 

SE-<1-1 
C,E-tJ4 
2E-tl5 
2E.(16 
IE-t11 
5E.(J7 

1E-O-l 

2E+-OO 

IE.(1l 
2E.{14 

.JE-t15 
51:.{15 
ME.{15 
'\E.(14 

61:.{J.J 
5E.{14 
6E.(1j 
1E.(15 
lE.{/j 

2E+oo 

IE.(JK 

2E-t1K 

2E-m! 
2E.{JK 
6E.{>6 

2E-OK 
-IE-tl8 

CF = 
BW • 
SJ\ = 
ET 2 

EF • 
EIJ ar: 

Auumpliom fur fulurc Ri:.1iJ~nl (Ai!ul__!) 
OIICll 1/cm) 

AT(N,) • 
AT(l'ur) • 

70 lg 
20.00ll .:m2 

0. 17 hours/Jay 
23-l da) .s/~cur 

?\·curs 
2555 J 11 \S 

25.550 w,}s 

·•--·-· -·- Fui~-~~ij,esid;nt {~hiid-· 
lnl».lu: 

(mg/kg:!•y). 
(N<) I lCu j 

lbnfJ --f-C unt rihutiun 
Qwttcnf I tu Lifclime 

C~~"-:!!~k 

J .-1 41:.(17 
6.2KE.(16 
J.OSE-<1) 
J .UOE.()(1 
2.IJ!!E-05 

4.56 E-<>f. 
1.UJE.t,5 
3.'./6E.(16 
DJE-<IC. 
3.551:.{lj 
4H8E.{17 

K.6 1E.{l'J 

5.0%..(15 

1.05E-tl6 
1.C,9E-tl7 

7.IO E-ll7 
l.O IE~16 
U2E-t1<1 
3.2IE-<17 

2.07E-oK 
-132E-o8 
J.55 1:-06 
2.4.JE.{17 
S.X4E.{lX 

JE-06 
l .71JE-tl7 I 21:-03 

JE-<~ 
IE.{1j 
2E-05 

IJE.{)-1 
2.'J-IE.{17 I IE.OJ 

-l L~.{15 
JE.{16 
2E-01 
IJE.()7 

2.-l&E-IO (,E-<14 
UJE-O'J 
l.-16E-OG JE+-0(1 

l .<JCJE-OM 2E-03 
-l .K-IE.{IIJ )E-04 

KE-05 
IE.{J.J 
21.::.(1-l 
6E-O~ 

IE.(JJ 
'JE.{~ 
lE-0-1 
5E-<15 
6E-05 

JE+oo 

5E.{1•J 

ME..(1 1J 

ME-<l'J 
flE.(J'J 
JE.()6 

11:.{JM 
2E-08 

CF = 
UW "' 
SA = 

A~~um111iun.1 fur Furu~ .B,ui~~l.fhJW 
O.(KI I 1/..:mJ 

ET = 
EF • 
ED = 
AT (N,) • 
~ T (Ca9 • 

I) lg 
7.910 .:m2 
0 17 hours/J:n 
2'4 Ja~.s/yc:i~ 

2, cnrs 
71{) d:1}S 

~2,50 J:l)S. 

R~nl 
Tut•I 

Lifclimc 
Cim«r ~_!,k 

21:-08 

2E-OM 

2E-08 
2E-<l8 
<JE.(16 

JE.(JK 
6E-08 

!E-95 

jl,IJ,lC ! uf 2 



liE'liwliun for lntil~c(mg/kg•ilily) :: OAxS/l.. :-._1.£:-..U>. 
UW x AT 

IVari.iblc:- (Assu1uv1io11s for Eudl &:l.'q1tor..aKList..:J at tllc Do.Hom), 

Di\ "' Ahsurb.:J Do,;..: per Ev.:111 

~A = Surfocc Ar,:a Cun\ad 

LF a ESJ~><US fa'l"''" ' 

ED = Exposun: Duration 
OW : Bod)'\\Cighl 
AT -= A\'.:ruging Time 

Dcrm•I Cudlicicn1 T'" 
EPC 

TABLE G-23 
CALCULATION OF ABSORBED DOS£ AND RISK FROM D£RMAL CONTACT TO SURF AC£ WAHR 

REASONABLE MAXIMUM EXPOSURE (llME) 
SEAD·-1 Remedial lm·csligation 

Seneca Arm)' Depue Acth'ily 

or uri;11111.:s \\ ith ET < 1• : UA !'- I' ,·w J1
• , •.T . f. T 

1

4\lution fur Absorbed ,~ .;; pcr'EvCnl (l)Aj:'_.._ ,. __ .,._. . ·-

or urgimics ,1i1h. ET > t•: DA = Kp x CW .\ [ ET/(l +B) + 2Tm1(l +J ll)/(l +II) I X CF 

or inur~:inio.:s: DA = t-:.p x (.'\V ,._ l(T s Cl 

hp ::: l'cnncabilit~ <..:or.:tfo.:icnt 
W = El'C Surfocc Wah.: r 

~ __ --·--- ___:~~un: Tm~~- _ 

Tau = L •~ Time 
CF = Co1wcrsiun l-'.1ctur 

-·r.----~"' l!!_~~~c 

1-

Ahiorhe<l Current Site Workl'r - Fulure Ouldqor_f»rk Worktt 
Surfiicc Do~c/E,·enl C11neer 

C.rc. SloJ Pcrmc•hility 

,, 
m 'It~ I ___ (~~ 

An■lylc lnt■ L:e l tt.z■ rtl I C1mcer I lnt■ke I H■z■rtl 
W■ler __ l!!!&'.! ~)1._ .. Qunlicnl Ri~k ·- _(!!&&: :.t1~)1.__ Quulicnl ~ .. u.~~~-l- J!!!~J1m~~.:!!!l_L __ i!:!£! __ Ej~tl. . •· -- ---· --- _. -1~_,_ !~). -

Rhk 

Vol■lilcO~■niu 

Atclonc 1.00E-01 NA 5.70E-04 2.00E-01 I 5.7SE-OS I 4.00E-03 3.19£-09 5.6()1:.l )'} 6E-Ok 

Scmin1l■lile Org■niu 

Anthruccnc 
lknzu(u)unlhruccnc 
lknzo(u)p)•r,:nc 
Bcnzo{b)Ouoranlhl."flt! 
lknzo(ghi)p<:rylcnc 
lknzo(k)llunrunthcnc 
Bis(2-Elhylhcxyl)phlhuJ;,1c 
Butylt)\.-nzylph1lwl11tc 
Cw-buzolc: 
Chryscnc 
Fluornnllicnc 
lndcno( l.2.3~d)pyro:ni: 
Phi:nunthrcnc 
i'yrcm: 

Pc,licidcs/PCB~ 
Alpho-Chlordunc 
lklb-BHC 
Gummo-Chlortlanc 

Nllro■rum ■tics 

l .3-Dinilrobcnz1.,1t: 

Mchlh 
Aluminwn 
Ant imony 
Arsenic 
Durium 
Cu<lmium 
Calcium 
Chromium 
Cobuil 
Copper 
Iron 
I.Clld 
Mugncsium 
Munguncsc 
Nickel 
Potassium 
Sih·c:r 
Sodi um 
llmllium 
Vunudium 
Zinc 

JJ)()E-0 1 
NA 
NA 
NA 
NA 
NA 

1.IIOE-02 
2.tMJE-01 

NA 
NA 

4.tlOE-02 
NA 
NA 

3.00E-02 

S.<JOE-04 
NA 

5.00E-04 

I.OOE-04 

4.00E-02 
4.00E-04 
2.40E-04 
3.SOE-02 
5.00[-05 

NA 
3.00E-02 
3.00E-03 
2.401:-02 
6.(kll:-02 

NA 
NA 

I.SOE-OJ 
K.OOE-04 

NA 
l .otlE-0.l 

NA 
K.OOE-05 
7.00E-05 
7.50E-02 

--···--·-·--·--' ·-

NA 
7.30[-0\ 
1.46E+lll 
7.JOE-01 

NA 
7.30£-02 
2.ROE-02 

NA 
2.(X)[.Q2 

7.JOE-03 
NA 

7.lOE-0 1 
NA 
NA 

3.50E-O l 
I.SOE.+00 
J.SOE-01 

NA 

NA 
NA 

l.88E+OO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Tohtl Hazard .Q_uolicnl 111)ll .C11nccr:_ 8,j~_: 

2.25E-O I 
8. IOE-0 1 
L20E-+OO 
1.20Et00 
L65E+()() 
1.IIE+(J() 
5.27E.OJ 
6.06E.02 
5.65E-02 
8. IOE-01 
3.60E-O I 
l.90E+()() 
2.30[-0I 
3.24£-01 

l.37E-03 

l .8RE-02 
5.20E-02 

2.S4E-03 

I.UOE-03 
1.001:-03 
1.()()£-03 
I .OOE-03 
I.OOE-03 
I.OOE-03 
4.!KJE-03 
4.00E-04 
I.OOE-03 
I.OOE-03 
4.00E-06 
I.OOE-03 
I.IX)E-03 
l .txlE-03 

I.OOE-03 
6.00E-04 
t.OOE-03 
l .OOE-03 
l .OOE-03 
6.00E-04 

l .07E+oo 

2.20£,tOO 
2.90E+oo 
].(XlE+OO 
4.24E+i>O 
3.0JE..00 
2. II E+OI 
7.{~E+OO 
9.16£-01 
2.20E+OO 
l.50E+oo 
4.20E+oo 
l.lOE+OO 
1. SOE-+00 

2.76E+<ll 
5.20E+OO 
2.SOE+-01 

9.28£-01 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

* M 

* * * 

Nole: Cells in this table were inlcntiunal ly Id\ blunl: due lo u Jack of1oxicity dutu. 
NA= lnfoimation not uvuilubk. 

h:\c11g\~11,:,,;u\s4ri\tisk\i q_MSW .WK.4 

7.00E-05 
I.SOE-04 
1.SOl!-04 
1.SOE-04 
7.001:-05 
l .(,OE-04 

3.60£-04 
2.901:-04 
5.00E-05 
1.ROl(-04 
4. JOE-04 
7.()0E-05 
3.SOE-04 
2.SOE-04 

4.83E-06 
3.201:-06 
4.221:..()6 

7.tKJl:-05 

7.35E+OO 
6.ME-03 
2.08E-O.l 
I . IUE-tll 

l . 16E-02 
1.14E+m 
4.481:-02 
7.751:-03 
'J.701:-02 
1.661:+ill 
1. 171:-0 I 
2 .. lll'.+ill 
2.J5 E1-0tl 
l . lOl!-02 
3.151;+()() 
1.7011-0J 
2.461:+o l 
2.40!'.-03 
l.2:IE-02 
3.04 1:.-0 1 

4.SOE-08 
5.911E-07 
8.47E-07 
8.62E-07 
<,.56E-07 
8.S IE-07 
2.41E-08 
1.291:-07 
7.47E-09 
5.98£-07 
5.UOE-07 
7.531:-07 
2.BE-07 
J.07E-07 

9.64E- 11 
.l.80E-IO 
J.211:-0'} 

4.7.l E- JO 

7.JSE-06 
<,.60E-01> 
2.0KE-O'J 
l. lOE-07 
1.1 61:-08 
1.141:-04 
1.7'Jl'.-07 
.l. lUl:-U'J 
9.70E-Ol! 
1.661:-05 
4.(,811- IO 
2.31E-n5 
2.35E.(}{, 
I . IOl:'.-08 

3. ISE-Of, 
l .02E-tl'J 
2.46E-OS 
2.:IOE-09 
1.HE-08 
l .82E-U7 

Derm■ I Conhu:I lo Surf■ce W111cr 
No1Applluhlc 

furCor~nlWo rkcr 

I 

7.'.ltlE .. ll! 
J ,741(-07 
5.31E-07 
5.40E-07 

S.33E-07 
4.221i-!J8 I.S IE-08 
2.261:.1 17 

8.761(.a }7 

S.3'JE-il7 

4.6KE-!11) 

3.74 E-07 

4.72E-U7 

t.<,•Jl:.w I 6J14E-11 
2.38E-IO 

S.6Jl: .1)9 2.0 IE-09 

8.3Uli- 11l 

l .2lJE-•JS 
I. J6E-JR 

3.65E-•)9 / l.JOE-O'J 
I.\HE-<17 
2.0.lE-·111 

J. 14E-•17 
5.441:-')'} 
l .70E-•l7 
2.'J I E-15 

4.12J:-,J6 
l .'JJl '.-•l8 

1.7'!1(. )9 

4.2 11:--1•> 
2.181:-)8 
3.201:-!)7 

3[-07 

41:-(1<1 
11:-06 

21:-05 

2E-o5 

31:-07 

lE-05 

111:-()(1 

31:-0-I 
31:-05 
21:-05 
6E-()(, 
41:-04 

1E-o5 
2E-O<, 
7E-tl(, 
51:-!~I 

JE•ll ,l 
2E-05 

2E-O<, 

5E-o5 
Jl:-04 
4f.-06 

- ~~-ti) 

31:-07 
81:-06 
41:-07 

41.:-08 
4E-IO 

IJE- ll 
JE-09 

JE-o7 

21:- 11 

41:-IO 
71:-10 

21:-09 

~£..(H, 

~s,11~1'!!!~!11r Fu111rc Oul~ •o i:_ P11rk ~ or~ 
CF "' l l:-03 li1c:rlc1113 
IJW = 70 kg 
SA = 
ET = 
I]-'= 

2.490 cm2 
I hour/day 

18da)•s/yc:ar 
EIJ = 25 ,·curs 
AT(~) = 'J, 125 duy~ 

___ - ~ _(~ )- "' ·- 25.SSO~ .• 

-~~--·". ··--~- .... j 
l:quution for I lazar<l Quolicnl = Chronic Daily lntuL:c (Nc)/lkft:r.:ncc Do:-.: 

l:4uatiun for C.:um:cr Risk = Chronic llaily lnh1L:c (Cur) x Slop.: Fuctor 

•·-•-~· :~ _ ,,___,=,,__, 

}Jtlyrc Recreational Visitor ChlldL ___ .I ___ FL1lu_rc:. Co_g~J.ntl;!_ion Workr 

J!l!g!g~,1.._ Quollcnl Ri1k --~ g/~ YL __ Quulienl Rbk 
lnl•kc ~ H■z■ nl C■nccr I lnt11ke J H■z■ rd I C■ncer 

(Ne) I (C■r) ·-·- ~ L ~ - ______ _ 

IJl9E-08 

2.Mil'.-07 

1.421:-07 
7.<i2E-07 

2.'>SE-0<, 

J.1121:-06 

2.S2E-07 
3.SRE-07 
3.64E-07 

J.(,01:-07 
1.021:-08 

3.16£-09 
2.521:-01 

3.181:-07 

:5.701:-10 4.071:- 11 
1.601:- 10 

[. 1)()1:-08 1.361:-09 

2.l!lll: -09 

4 .. ,51:-05 
3.')(Jt:.oK 
1.231:-08 I 8.791:-IO 
6.501:-07 
(,.86E-OR 

l .Of,E -11<1 
l .l!3E-Ol! 

5.74£-07 
1) .l!2E-05 

U'JE-115 
6.SOE-08 

(, .OJ E-O'J 

1.421:-0K 
7.3JE-UK 
1.081:-06 

2E-07 

91:-07 

11:-0S 
41:-06 

71:-0S 

61:-05 

tl: -06 

41:-05 

31:-05 

IE-03 
IE-!l4 
511-05 
21:-05 
IE-03 

41:-05 
61(-06 
21:-0S 

21:-03 

9E-03 
RE-OS 

<,E-06 

21:.04 
IE-03 
IE-OS 

2[-02 

2E-07 

SE-06 
JE-07 

JE-08 
3E-IO 

6E- 1 l 
2[-09 

21:-07 

11:- 11 
JE-1 0 
SE-10 

2E-09 

6E-06 1---

Au um pl ion~ for Future Rccre11tion1I Visitor (Child) 
Cy;-- IE-OJ litc:r/cmJ --

OW = 15 kg 
SA = 4,625 cm2 
ET = I hourhluy 
l:F = 7 <luys/ycur 
1(0 = 5 yl!ats 

AT(Nc) = 1,825 <luys 
IAT{~~ 550 duys 

Ikrm11I Cont11c1 cu Surf■cc W•lcr 
Not Ap(llic■blc 

for Cun,1rudiun Worker 

1· - T:.:·:.:: 

Pugc: I of2 



~~~~~~~~~9,§,~~~~j,~§.~~ 
33888388838888838388 
~~~~ ~- ~~ ~- ~ ~- ~ ~ ~~- - ~ 

<< ! << <<< < <<<< <<< < <<< .:.: zz~zzzzzzzzzzzzzzz z z 1J 

I 



:qu.atlo1lfor hil; 1,:e· (nig,1,.:"g-J:i~) • - 1),1, ~ SA_.'\ EF .• ..: 1;12 
UW x AT 

I
Variublo.:~ (l\~.llump1iunt for l~ch l<eccptocarc List1:0u l1c IJQ_U_Q.m); 
,DA • Absorbed D,.:,s,: per Evcnl EU .. Esposurc Dur..11ion 
SA "" Surfo..:c Areu CtJnWct BW =- BoJ}'\\cig.ht 
l.:F "" Exposure Fn.:quo.:11..:y AT = A\'eruging Time 

An».lyeo.: . 
Duma 

Rm Cot:ffidcnl 
Kp 

~ Pa-,bm~· 

Lfu.~0 -1.W~•\.I lcm/hr\ f---- --- - l(~s1i~:t 

Volalfilc O.-i11ni1:• 
A1:etom: 

S.:mh·ollltilc Org1111M!, 
Anthnu:enc 
Dcnzo(a)llnthrue1:111: 
Bcnzo(u)pyrcnc 
Bcnzo(b)nuonmthenc 
Dcnzo(shi)pcrylenc 
Bcnzo(l;)lluoronthcnc 
Bis(2-E1hylhc: :-.yl)phthula1e 
Butylbcn:.r,ylphltwlulc 
ICurbazolc 
;Chryscoc 
Fluoronthenc 
lmkno( l ,2.3-cd)pyrenc 
Phenunthrcrn: 
Pyrcnc 

Pc1tkldcs/PCB, 
Alpha-Chlordunc 
dcta·BI IC 
Gumrrw-Chlordunc 

Nilroanun11tM!• 
1.3-0inilrobcnzcnc 

Mt111ls 
Aluminum 
Antimony 
Ancnic 
Burium 
Cbdmium 
Culcium 

!

Chromium 
Coba lt 
Copper 
1nm 
I.cur.I 
Masncsium 
M:an(Ulncsc 
Nickel 
Powssium 
Sih·cr 
Sodium 
Tiwllium 
Vunur.lium 
lzinc 

1.()(IE-0 

J .OOE-0 
NA 
NA 
NA 
NA 
NA 

I.OOE-02 
2.00E~l 

NA 
NA 

4.00E-02 
NA 
NA 

3.00E-02 

5.CXJE-04 
NA 

5.00E-04 

I.OOE-04 

.U>OE-02 

.U>OE-04 
2.40E-04 
J.SOE-02 
5.00E-05 

NA 
J .OOE-02 
3.00E-03 
2ACJE-02 
6.00E-02 

NA 
NA 

I.SOE-OJ 
8.()0£-04 

NA 
I.OOE-03 

NA 
IWOE-05 
7.00E-05 
7.SOE-02 

NA 5.70E-04 

NA 2.25E-0 1 
7.30E-O I 8.IOE-0 1 
1.46E+o l l.20E+oo 
7.30E-01 l .20E+oo 

NA l .65Et00 
7.J0E-02 l.l lEtOO 
2.HOE-02 5.27E-03 

NA 6.06E-02 
2.<XlE-02 5.65E-02 
7.JOE-03 8. IOE-0 1 

NA 3.60E-O I 
7.J0E-01 l.90Et00 

NA 2.lOE-0 1 
NA 3.24E-O I 

3.SOE-0 1 1.37E-03 
l.80E+OO l .88E-02 
J.SOE-0 1 5.20E-02 

NA 2.54E-OJ 

NA I.OOE-03 
NA I.OOE-03 

l.8!1Et00 I.OOE-03 
NA 1.00E-03 
NA I.OOE-03 
NA I.OOE-03 
NA 4.00E-03 
NA 4.00E~M 
NA 1.00E-03 
NA I.OOE-03 
NA 4.00E-06 
NA 1.00E-03 
NA J.OOE-03 
NA I.OOE-03 
NA J.OOE-03 
NA 6.00E-0-I 
NA I.OOE-03 
NA I.OOE-03 
NA 1.00E-03 
NA 6.00E-0-I 

T,u 

-~ -

2.00E-0 1 

l.07E+oo 
2.20E+oo 
2.90Et00 
3.00E+oo 
4.24E+oo 
3.03Et{)(J 
2. IJ E+-0 1 
7.04E+oo 
9.16E-0 1 
2.20E+oo 
I.SOE+OO 
4.201:+oo 
I.I OE+<>O 
l.50Et00 

2.76E+<H 
5.20E+{JO 
2.80E+<ll 

IJ 28E-0 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

----- ---
Total ~J.llzard Quot_ient and Cancer Risk; 

---· ·-- - -- ----
Note : Cel ls in 1his table were intcntiorwlly lcO blank due to u lack: of toxicity <lut.11. 
NA= lnfonnation not available. 

h:\cng\scncca\s4ri\fr \l)EltMSW.WK4 

TABLE G-24 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SURFACE WATER 

CENTRAL TENDENCY (CT) 

£PC 

B l Su,rm 
W111cr 

,(unitk ss) . filli!l!J 

P5E-05 I 4.00E-01 

7.00E-05 
I.HUE-04 
I.SOE-04 
1.501:-04 
7.00E-05 
1.601:~14 
3.60E-04 
2.'JOE-04 
5.00E-05 
I.MOE-04 
4. IUE-04 
7.00E-05 
l.50E-04 
l .80E-04 

SEAD-4 Remedial Investigation 
Seneca Ar-my Depot Activity 

Ottlfl!,ll ll lcs DA "- Kp :,. (. W:,. 11.1 /(l +B) +- 2 l uu(l +1B)/( l+l\ 1 I :,. (. I 

ormor11-um l)A = Kp :-. C. W s l ~I :-. L I 

Kp = l'cnncab1ht} Coclli..:;1<,:nl l :.iu = l.:.ig I unc 
W "' I PC Surlu..:;1: Wulcr Cf :: <. om..:;r~mn I uctor 

El1u:11i,m l'or I h,1.urd Quo1ie11l "' Chrl.lm.,; Daily JncaJ.:e (N.,;)/Rdi:n.:n.,;e J)osc 

E4u:1tion for Cunccr KisJ.: ::::,c Chronic Duil~ Intake (C;ir) x Slope Fuctor !
'""""" '"' Abw,b,J 11<>;;," I ' '"' (l>A) - . ~ - l-

__ ~-- ~E~- ··-· _ _ !) = l~ cM2_dcLValu1: . -==~~=--·--•·-· ··--·-:---:--~ ______ -·-·-

Ah~orh1:d I: Current Site. Worker ·~---+--1ru1ure Ould.oor Park Worker •• Fulure Rtcr•. ational Vi1ito1 Childtt Future Construction Worker 
D1.1llc/E,·cnl lnl111u! J HaurJ r C11ncu llnl11kt: J H1.211rJ ] C11nccr lnt11kt: E auaard CllnCc r Intake 1 H"'"" I C,nm 

~~.IL-- Quot~t Rillk (~J:/'$:~):) _ Quotient Ri~k -- ~kt:,~Y! __ Quolit:nt Risk -~!L _ Quolknl Risk 

<!!!~~~1_ L~ £1 --·· -~9 - 1 ~!ti._---- ----·-.J~+-~ --- -------~ _1_~ 1!!1- ·-·-. 

3. JCJE-09 

4.50E-08 
5.IJHE-07 
!l.47E-07 
8.62 1:-07 
6.56E--07 
8.51E-07 
2.4 1E-<>8 
1.2CJE~l7 
7.47E-09 
5.IJ81:-o7 
5.00E-07 
7.53)~-07 
2.331:-07 
3.07E-07 

Oum11I Cunl11ct lo Surf111:1: WMlcr 
Nol ApplM:11hk 

for- Curn:nl Silt: Wurkcr 

1.J9E-Oll 

1.95E-O' ' 
3.71E4l!I 
5.25 E-08 
5.341·AJ8 

5.2KE~l8 
I 04E•o·r I l.4'JE-09 
5591:.(f' 

1.171:-0, 

1.331:~JI ·, 

4.6JE-10 
l 7I E-08 

4.67 E-08 

IE-07 

7E-07 

IE.()5 
lE-06 

SE-<15 

4E-05 

3E-O!I 
8E-t)7 
4E-OK 

4[.()9 
4E- l l 

'>E• l2 
l E-10 

3E.(J8 

8.691:-09 9E-08 

UJE-07 I I 4E.07 
2. 32E-<J8 
3.29E-08 
J .35E-08 

l .31E~>8 
6 .551:-t)M I IJ .l6E- 10 I 11:-06 
l .Sl l:-07 2E-<J6 

2.9\ E-10 
2.32E-08 

l.36E.()6 I JE-05 
2.9JE.(JK . 

8.37E-07 3E-05 

2E~>M 
SE-07 
2E-08 

2E-<l9 
3E- 11 

6E- 12 
2E- IO 

2E-08 

Onmal C11nt111:I 111 Surf11cc W1111:r 
Nol Applk11bk 

for CunslrucH11n Worlwr 

4.!131:.()61 ').641:·1 1 
3.20!:-06 J .ISOl:·IO 
4.22E-06 l .21E-09 

4 IKE• l!I I 5.97E-12 I !IE-07 
2.3 5E•11 

I J'>E-<M I l. •>9E-IO 3E-05 

2E-12 
4E-11 
7E- 11 

2.62E-IO I l.7SE.(2 
1.48E-1 l 

K.73E-09 USE-to 

5E-07 

2E-05 

IE-12 
JE-1 1 
4£. JJ 

7.00E-05 

7.J5E+OO 
C,.60E-03 
2.0ttE-OJ 
\ . IOE-0 1 
1.1 (,E.()2 
1.14E+02 
4.48E-02 
7.75E-03 
9.70E-<J2 
U ,<;E+<H 
l.17E-Ol 

2.J IE+o l 
2.lS Et<JO 
I.I UE-02 

J . ISE+OO 
l.70E-Ol 

2.461:+-0 I 
2.-WE-<JJ 
1.24E-02 
l .04E~li 

4.7lE-JO 

7. 351: -06 
6.60E~l9 
2.0kE-09 
l .10E.(J7 
l .16E-O!I 
1.14E~14 
l.79E-07 
l .WE-09 
IJ .70E-08 
1.661~•05 
4.68E-1 0 
2.JI E-05 
2.35E~l6 
I. JOE-OM 
J .15[ -06 
l.02E-O'J 
2.46E-05 
2.-Wl.: -119 
l.24E-UK 
l.82E-07 

L _ 

_______ .J. _______ , ----- ·-. -· 

2.us1;41) 

3.19E~I) 
2.861:~I~ 
9.03E~H I 1.21.IE·IO 
4.77E-07 
5 OJE-<1~ 

7.7KE417 
U SE-0:! 
U IE.07 
7.20E-u5 

I 02 E-o5 
4.77 E-O !I 

44JE41\J 

1.041:.(JK 
5.J KE-OK 
7.'>2E-<J7 

2E-OS 

NE414 
7E~i5 
4E-05 
IE -05 
IE-<ll 

JE~IS 
4E~, 
2E-05 
IE-OJ 

7E~Jl 
6E-<1S 

4E-<16 

IE.(J4 
ME4l4 
IE-<JS 

2E·JO 

l.29E-<I'> 

2.IK>E-<15 
l.80E-08 
5.66E-09 I 8.09E-1 I 
2.99E-07 
3.16E-08 

4.88E~l7 
8.44 E-tJ9 
2,6,11(-07 
4.52 E-05 

6.40E~16 
2.'JIJE-08 

2.7KE-09 

6.53E-09 
3.37E-OK 
4.%E-07 

IE.(JS 

)E.()4 

4E-<l5 
2E~J5 
9E-06 
6E-(14 

21:-05 
JE-06 
IE~l5 
SE-04 

4E-OJ 
4E-05 

J E-06 

8E-05 
SE-04 
7E-06 

2E-IO 

! E~I! 
'J[.O? l Auun1pli11m for Futu!c R7!!'!.w.Lr~ ~~~r ,_ 

AuUniJ1li11m for fulun: Ouldou. I" Pauk Wor-k£1" ·. _ . (C . . h.;JJ) . ·----CF ::: IE-03 litcr/cmJ CF = 11:-<Jl liter/cml 
BW = 70kg UW ::: 15 kg 
SA = 1.980 1:m2 SA = 3725 cm2 
ET = I hour/Jay ET ::: I how/d.t)' 
EF "" !I days/year EF = 4 <luys/ycar 
Ell a 7 y.:urs ED "' I year, 
AT (Ne) "- 365 i.lays AT (Ne) = 365 Jays 
Al._~~ _:. 25.550 Wlys _ AT (Cut) ~-- --~5.,?50 Ullj'S 

~T J. 

l'agc I uf2 
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TABLE G-25 
CAL{:ULATION OF INTAKE AND RISK FROM THE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD-4 Rtmtdial Investigation 

Stnec:a Army Dtpot Activity 

C . x.lR..tl.LtlL'-.EE..tlll 

'uriilhk.s...(L\rnunptifilu..fullilc.h..R\.'.t.ClllQU~is1cd at the Bottom); 
CS = Chemical C11ncentr.ition in Sediment. fro m Sediment EPC Data 
IR = Ingestion l<ull: 

BW x AT 

EF a Exposure Frequency 
ED = Expc.isure Duration 
DW = Oudywcight 

Equutinn for l-lazard Quotient = Chronic IJ-.iily Intake (Ncl/Rcfcrcncc Dose 

Equ:ition for Cancer Risk= Chronic Dai ly lniakc (Car)-: Slope Factor 

CF = Cnm·cr..inn Factor 
Fl.~._Er::.icJill.nJ{l&C,Mc.d 

Analyte 

Vulal ilc Ori11nks 
Acetone 
Carhon di sullidc 
Chlnrufonn 
t\kthyl chloride 
Mt:thvl cth,·I ketone 
Mcth;-1enc

0

chl11n<le 
SlHcnc 
T,;lucne 
Tota l Xylcncs 

5':mh·olMlik: Oq~Mn tc.1 
IA-Dich\ur,1hcivcnc 
2-Mcthyln..1phthalcnc 
4-Mcthylphc1111l 
,\ ccnaph1hcnc 
J\ccnaphthylcnc 
J\nthr.iccnc 
llcnzu(a)anthr.iccnc 
Jknzu(a)pyn:nc 
lkcv,1(b)lluur.inthcnc 
Bcnzo(ghi)pcrylcnc 
Rcnz,1(k)lluornnthcnc 
llis(:'. -E1hylhcxyl)phthalatc 
llu1 ylhcnz y I phtha la1c 
C.i rhazulc 

,Chi:·scnc 
Di-n-hu1ylphthalatc 
Di-n-octylphthulatc 
Dihcnz(u.h)anthrnccnc 
Oihcnznfur.in 
Dicthylphthalatc 
Flunr-.inthcnc 
l·l uurcnc 
I lcxach\un,hcnzcnc 

ln<lc~u( l.2.::...:d )~yrcnc .: 

N-Nitrus,1diprnpylaminc 
Naphthaknc 
l'hcnanthrcnc 
l'hcm1i 
Pyrcnc 

Pc!tiddcs/PCBs 
4.-J '. l)l)l) 
4.-1 '-DDE 
4.-J'-DDT 

J\lpha-Chl,1r<lanc 
Arnc lor-12:54 
Amclnr-12(,(1 
IJct3.Jl l-lC 
l>icl<lrin 
Endusulfon I 
En<lnsulfon II 
Em.lnsulfon sullatc 
Endrin a\JchyJc 
EnJrin kctnnc 
( i-.i mma.C:hlurdanc 
l lcptachlnr 
llcptach!orcpuxille 
Mcth11xychl, ,r 

Nl1ruan1m;atic~ 
~-Nitn11ulucnc 
!-amim1--!_(i.l)initrt!111lucne 
4-amino-2.C,-Dinitrutoluenc 

Hcrhiddu 
2.-J.:i-T 

Mclah 
Aluminum 
J\ntimnn\' 
Arsenic· 
Barium 
Oci:·lliWTI 
Cadmium 
Calcium 
Chromium 
C:oha\t 
Cnppcr 
lmn 
I.ca d 
Magnesium 
Ma nganese 

' t-.krcur.· 
Nickel . 
Putas.~ium 

i~lcnium 
Sih-cr 
Sodium 
Vanadium 
/.inc 

Onal . C11n:. Slupe l EPC 
RID Oral . Scdinwnl 

(mg/kg.Jav) (mg/kg.Ja\·)· 1 ' (nig/kp) 

I.OOE-01 
l .OOE-01 
l OOE-02 

NA 
(,. (l{J[ -0 1 
<,.OOE-02 
2.00E-01 
2.00E-01 
2.00E+-00 

NA 
4.0{1[-02 
:i .OOE-OJ 
6 .00E-02 

NA 
J .OOE-0 1 

NA 
NA 
NA 
NA 
NA 

2.(l{)E-02 
2.0(l[ -0 1 

NA 
NA 

I.OOE-0 1 
2.00E-02 

NA 
NA 

R.OOE-0 1 
4.00E-02 
HIOE-02 
8.00E-04 

NA 

NA 
2.llftE-02 

NA 
(,.{I0[-0 1 
JJtOE--02 

NA 
NA 

:i.OOE--04 
J .OOE-0:5 
j_(l(J[ -04 
2.CIOE-05 
2.00E-05 

NA 
:5.00E-05 
<,.(IOE-03 
r.JIOE-OJ 
(,.(1(1[ -0J 

NA 
NA 

5.00E-04 
5.00E-04 
1.JOE-05 
5.00E-OJ 

I.OOE-02 
NA 
NA 

I.OOE-02 

I.OOE+-00 
4.00E-04 
H lOE-04 

I 7.00E-02 
2.00E-03 
S.OOE-0-I 

NA 
l.:50E+oo 
6 .00E-02 
H lOE-02 
J .OOE-01 

NA 
NA 

5.00E-02 
3.()0£-04 
2.00E-02 

NA 
5.00E-03 
5.00E-03 

NA 
7.00E-03 

' J .OOE-01 

NA 
NA 

<,. IOE-03 
I.JOE-02 

NA 
7.50[ -0J 

NA 
NA 
NA 

2.-IUE-02 
NA 
NA 
NA 
NA 
NA 

7.JOE-0 1 
7.JOE+OO 
7.JOE-0 1 

NA 
7.JOE-02 
1.-JOE-02 

NA 
2.00E-02 
7.JOE-03 

NA 
NA 

7.JOE+OO 
NA 
NA 
NA 
NA 

\.C-.OE+OO 
7 JOE-0 1 

7.00E+OO 
NA 
NA 
NA 
NA 

U OF.-0 1 
3.-IOE-0 1 
J..IOE-0 1 
1.70E+o l 
UOE-0 1 
2.00E+-00 
2.00E<-00 
1.80[ +00 
1.60E+ol 

NA 
NA 
NA 
NA 
NA 

3.50E-0 1 
4.50[+{1{1 
9. IOE+OO 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

I.SOE+-00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.J6E-02 
1.09[-02 
I. IIE-02 
5.00E-03 
1.16E-02 
1.07[ -02 
3.00E-03 
I. IJE-02 
7.00E-03 

7.JOE-02 
3. IOE-02 
U 7E-{II 
2.7JE-O I 
1.29E-O I 
H14E-0 1 
5.62E-O l 

1 :5.54E-01 
5.67[-01 
J .2:5E-O I 
3.98E-Ol 
C..99[-0 1 
l .@E-02 
3.5JE-OI 
5.64[-0 J 
2.29[-0\ 
H .OE-02 
J .88[-01 
2. IOE-0 1 
1.70[ -02 
<,.8\E-0 1 
2.44E-OI 
2.76[--0 1 
.H,JE-0 1 

2.67[-{11 
1.30[-02 
J .7.ir: -0 1 
\.%E-OI 
<,.J4E--0 1 

7 07F.-OJ 
<,.9JE-OJ 
:5.7:iE-03 
I.RRE-03 
J .7JE-OJ 
8.58[-02 
4.97[-02 
1.9][.(IJ 
J .RIE-03 
l .84E--03 
J .67[--0J 
J .% [ -03 
4.23E--OJ 
4.8<,E-03 

1 J .7.IE--03 
J.R:iE-03 
2.0 IE-03 
1.9MF.-02 

7.09E-fl2 
<, .54£--02 
(>..\7[-02 

UIE-02 

U:5E+-04 
UJE+-0 1 
7.26[+-00 
1.20[+-02 
6 .ROE-0 1 
6.IOE+OO 
5.00E+-04 
4.49E+-02 
1.-16E.+-Ol 
2.0SE.+-02 
J.07E+o4 
9.90E+O I 
7.72E+-03 
8.-IOE+-02 
2.40[--0 I 
4.7JE+-0 1 
1.95E+o3 
1.17E+oo 
6AOE-O I 
1.76E+o2 
4.20[+{)1 
J .J<,E+o2 

Total Hazard Quotient and Cancer Risk: 

N11tc: Cells in this lahlc 11crc inlcntiunalh· lcl\ blank Jue to a Jack oftoxic i11· data. 
NA= lnlinmaliun no! u\'11il11hlc. · · 

AT aA\'m,s.in i 

Current Sile Worker 
lnlakc I Hazard C11.11ccr 

(mr[b-dav) Quotknl i RUk 
(Ne) (~•r) 

Inaeirion or 
Onsil~ ~dimenl 
Nnr Applluble 

for Cu r rent 
SileWnrkcr 

Future Outdoor Park Worker 
Hazard 

Quolln11 

In•estion ur 
Omile Sedimfflt 
No l Applicabk 

forFutun 
Outdoor Park Wnrkcr 

Cancer 1 

Risk 

11 0199 

Pagc l of ) 



TABLE G-25 
CALCULATION OF INTAK E AND RISK FROM TH E INGESTION OF SEDIM ENT 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEA D-4 Remedi al In vest iga tion 

Seneca Army Depot Activi ty 

(:/u lR..~= 
DWxAT 

V.int1t>lc.LtAnwnnu.un1 .. fuL.fach..R~.cJllilLllrU .• is:.1c.lUluhul.uuwnt 
CS= C:hcnucal Cunccn1ra11on in Sediment. from Scdimcni EPC Data EF "'E"".posurc Frequency 
IR = lngcsunn Ruh: ED "'Exposure Duration 
CF"' C11rncrs11in 1:actor DW"' Bnd~'\\ci@ht 

Eqwtion for Hazard Quotu:nl • Chrome Daily Intake (Nc)IRcfcrcncc Dose 

Equauon for Canct:r Rask • Chrome Dil ily Intake (Car) x Slop.! Facior 

Fl = FcJcti_,IJl lng;,""eo,,tc_,._ ______________ _.,.·_;•= '=· giD,IYd .. _ _ ...._ _____________________ ... 

Analytc 
0~1 
RID 

[PC Future Recru tional Visitor (Child) 
~dimcnt Intake Huard Cancer 

(mg/kg-dn) Quo tlcnl Rbk 
________ .,,m01,ll;e,,;·•:s-""'"·L) -'("'m"',11;"'·,c,·d.,,.",_,.')-"-l--"'(m~ Nc Car 

Vu l:.rik Oq~an ic1 
6<:_i..:ll!nc 
Cilr.bf!n..dtsulfo.l.c 
Chh,rofonn 
Methyl chlnndc 
Mcthyl ethyl ketone 
Mcthylcnc chloride 
S1ncnc 
T1;lucne 

ffolal Xylene., 

Sc.mh·olal ilc O r RanicJ 
1.4-Dichlnrnhcru:.cnc 
2-Mcthylnaphlhalcnc 
➔ •Mcthylphcnn l 

J\ccnuphthcm.: 
J\ccm1phthylcm: 
J\nthrJccnc 
[knzo(a)an1hr11ccnc 
Bcn,,11(a)pyrcnc 
lknzulb)tltk>ranthcm: 
Bcnz11(1!hi)pcry lc11c 
Bcn,,11(k)tluc1rnnthcoc 
B1s(2 -Eth~ lhcx~ l)plnha\a1c 
Ou1y]hcn;,~ lphlhalatc 
Cart"ia1nlc 
,Chr-\·scnc 
Di-~-bu1ylpl11hal11tc 
Di-n-octylphthulatc 
D1hcnz(a.h)11nthraccnc 
Dihcnz1,furan 
Diethyl ph1h11h11c 
Fluuranthcm: 
Flu,,n:nc 
I lc-.11chlor11hciv.cnc 
lnJcnr.( 1.2.J-cJ)p~n:nc 
N-N1tms0Jiphcn~ laminc 
N-Nitros111.l1prnpylaminc 
N,1ph1lrnlcnc 
l'hcnunthrcm: 
Phenol 
P~n:nc 

Puliddcs/PC0., 
➔ .4'-DDO 

➔ .4 '-0DE 

➔ .4 '-DDT 

Aldrin 
Alphu-Chlurdanc 
J\roclor-1 254 
J\tt~lur-lU,O 
Dcta -BIIC 
IJiclJnn 
Enclw.11.lfanJ 
End.uwll".inJ I 
E"ml!!.q,i_ltuu1Jllilb: 
Enw:irulld.c.h)Jlc 
Endrin.k!ilim.c 
G11mmli'.hlur.Wmc 
llcpi;a_chlur 
Hcpii1.chJ1J.u·P!!Xi.tk 
r-.k thus):.chlur 

Nilniarumaliu 
! -Nitmh1lucnc 
2-umino-iJ,-l)imtrntulucnc 
4-umino•2J,. 1Jimtru111\ucnc 

Huhkldu 
2.4 .5 -T 

Mctab 
Aluminum 
Antimony 
Arsenic 
Oarium 

B.co:lli.um 
C..illirru.Um 
Calciwn 
Chromium 
Cohalt 
Cupp,:r 
Iron 
I.cu d 
Magncsium 
Munguncsc 
Mcrcun: 
Nickel . 

Pntanium 
Selenium 
S1h·cr 
SnJiW11 
Vanadium 
I.inc 

I.OOE-01 
I.OOE-0 1 
1.00E-02 

NA 
ri.OO E-0 1 
6.00[-02 
2 OOE-0 1 
2.00E-01 
2.00E+OO 

NA 
HIOE-02 
5.00E-OJ 
fi .OOE-02 

NA 
J.f)()E-0 1 

NA 
NA 
NA 
NA 
NA 

~OOE-02 
200E-OI 

NA 
NA 

I.OOE-0 1 
HIOE-02 

NA 
NA 

KOOE-0 1 
HICIE-02 
➔ OOE-02 

IUIOE-04 
NA 
NA 
NA 

2.00E-02 
NA 

fi .OOE-0 1 
J.00[-02 

NA 
NA 

5.00E-0➔ 

J .OOE-05 
5 .00E-0➔ 

2.00E-05 
2.00E-05 

NA 
Sr,()E-05 
6.00[-03 
C,OOE-03 
6.0CJE-OJ 

NA 
NA 

5 OOE-04 
5.00E-04 
I.JOE-05 
5.00E-OJ 

1.00E-02 
NA 
NA 

I.OOE-02 

1.00E+oo 
4.00E-04 
J .OOE-0➔ 
7.00E-02 
2.00E-OJ 
500[ -04 

NA 
U0E+oo 
6.00E-02 
4.00E-02 
J .OOF.-01 

NA 
NA 

5.00E-02 
J .OOE-04 
2.00E-02 

NA 
5.00E-03 
5.00E-03 

NA 
7.00E-OJ 
J .OOE-01 

NA 
NA 

6 IOE-OJ 
I JOE-02 

NA 
7.50E-03 

NA 
NA 
NA 

2.401:.-02 
NA 
NA 
NA 
NA 
NA 

7.JClE-0 1 
7.JOE+OO 
7.JOE-01 

NA 
7JOE-02 
1.➔UE-02 

NA 
2.00E-02 
7 JOE-OJ 

NA 
NA 

7.JOE+OO 
NA 
NA 
NA 
NA 

\ 60[-+-00 
7.JOE-01 
➔.'JOE-OJ 
7 OOE+OO 

NA 
NA 
NA 
NA 

UOE-01 
JAOE-01 
J.40[-01 
1.70Effi l 

1 3.SOE-0 1 
I 2.00E+OO 

2.00E+OO 
1.KOE+OO 
160E+O I 

NA 
NA 
NA 
NA 
NA 

J SOE-0 1 
➔ 50E+OO 
9 IOE+OO 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

UOHOO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard uoti ent and Cancer Risk: 

2 JGE-02 
I.O'JE-02 
I.I IE-02 
HlOE-OJ 

! I.IC,E-02 
I 07E-02 
J.OOE-OJ 
I.I JE-02 
7.00E-OJ 

7.JOE-02 
J . IOE-02 
1.37E-O l 
2.7.lE-01 
1.29E-O l 
J .O➔ E-01 

1 5.62E-01 
5.54E-Ol 
j(,7[ -01 
J !SE-01 
l .9KE-0 1 
C, .9'JE-01 
l.<,OE-02 
JjJf:-01 
5 64[-0 1 
2.29[-0 I 
Hl()E-02 
J.KSE-0 1 

I 2. IOE-0 1 
l.70E-02 
<,K IE-0 1 
2.HE-0 1 
2.76E-O I 
JJiJE-0 1 
2.701:-0 1 
H,7 E-0 1 
I.JOE-02 
J.7➔ E-0 1 

l.%E-01 
C, . J ➔ E-01 

7.07 [ -0J · 
<,.9JE-OJ 
5 75[-0J 
I 8KE-OJ 
37J E-OJ 
!UHE-02 
➔ 97 E-02 
\ .9 1E-OJ 
J .81E-OJ 
1.S➔ E-03 
H,7E-OJ 
J .9C,E-03 
-4 .BE-OJ 
➔ .KUE-OJ 

J 7➔ E-03 

l.lHE-03 
t 2.0 \E-OJ 

1.9KE-02 

709E-02 
C,.5➔ E-02 

6J7E-02 

UIE-02 

I.J5E-+-O➔ 

UJE-+-01 
7.26E+oo 
l.20[+-02 
680£-01 
6. IOE+OO 
5.00[+04 
➔A9E-+02 

IAGE-+0 1 
2.05 [+02 
J.07E+04 
9.90E-+O I 
7 72[+-0J 
8.40[+02 
2.40E-OI 
➔ . 7.lE-+0 1 

1.95[+03 
1.17[+00 
6.40£-0 1 
l.76E+02 
4.20[ -+0 I 
.l.J6E-+02 

<, .OJ E-09 
2.79£ -09 
2 84E-09 

2.97E-09 
2 . 7➔ E-09 

767£-IO 
2.89E-09 
1.79£ -09 

7.9J E-09 
1 SOE-08 
fi .98[-0K 

7.77[-08 

I 79E-07 
409E-09 

5.86E-08 
1.IKE-08 

-i.JSE-09 
U➔E-07 

6 24E-08 
706E-08 

J .J2 E-09 

5.0 IE-08 
l.62E-07 

IA7E-09 
➔ KIE- 10 
9.54E-IO 
2.19E-OR 
1.27E-OR 

9 74E- IO 
➔ .71E- I O 

9.JSE- 10 
I.O IE-09 

9.56E- 10 
4.73 E-IO 
5.14[. 10 
5.0C.E-09 

I SIE-08 

J .09E-09 

JAC,E-0.l 
J .92E-06 
I 86E-06 
J .06[-05 
l.7➔ E-07 

l.56E-06 

1 I 15[-0-4 
J .7JE-06 
5.25E-05 
7 K6E-OJ 

• 2 15E-O➔ 
6.l ➔ E-08 

l.2\E-05 

2.99[-07 
1.64E-07 

l .07E-OS 
IU.OE-OS 

(, [ -OK 
JE-OK 

2 OJE-10 1 JE-07 
9. IJE- 1 I 

5E-09 
1.95E- 10 SE-08 

I.JJF.-09 

1.0JE-08 
I.OIE-08 
I.O➔ E-08 

7 27E-09 
1 !KE-OH 

6 ➔ 5E-09 

1 OJ E-OR 

709E-09 

5 .0➔E-09 

6.6JE-09 
4.9J E-09 
4.KSE-09 

l.29E- IO 
1.27E-IO 
I.OSE-10 
J-4JE-II 
6.RIE-11 
l.57E-09 
9.0KE-1 0 
JA9E-11 
<,.% E-II 

68J E- 1 I 
J.JSE- 11 
J .67E-1 I 

I.JJE-07 

➔ E-09 

IF.-08 
9E- IO 

2E-07 
7E-06 
IE-0<, 

JE-07 

IJE.(J<, 
2E-OX 

c,E-07 
6E-07 

5E-09 
➔ E-06 
2E-06 
9E-05 

2E-07 

RE-08 
5E-O<, 

JE-0<, 
~E-05 
2E-O<, 
IE-OJ 
6E-04 

2E-05 
XE-OK 
2E-07 
2E-07 

2E-06 
9E-07 
➔ E-05 

lE-06 

2F.-O<, 

JE-07 

JE-OJ 
IE-02 
6F.-03 
➔ E-04 

9E-05 
JE-03 

RE-05 
GE-05 
IE-OJ 
lE-02 

➔ E-OJ 

2E-O➔ 

6E-O➔ 

6E-05 
JE-05 

2E-OJ 
JE-0-i 

6E-02 

IE -12 
IE-12 

IE- 12 

7E-09 
7E-OR 
KE-09 

5E-10 
2E-10 

IE-10 
XE- I I 

SE-OR 

SE-09 
SE-09 
2E-11 
J E-08 

JE•l 1 
➔ E-11 

➔ E- 1 I 
6E-IO 
2E- II 
JE-09 
2E-09 
6E-11 
IE-09 

2E- 1 I 
2E- IO 
JE- 10 

2E-07 

4E-07 

! Auum pllun.1 for Futu~ Rel'~allona l Visitor (Child) 
IR a 200 me- ml/day 
CFa IE-O<ikg/mf!. 
,Fl • I umlll'u 
EF• 7 Wn/\c11r 
EO:s 5 ,c~r; 
nw - 1s k8 
I\T(Nc)• 1825 davs 
1\ Car a 25550 da~·s 

N .. tc. Cclb m thij whlc were intcntmnalh· lcO bl11nk due lu I lac\.:oftu'l:1c11\' da ta . 
NI\= lnfunnation not 11 \"11il11hlc. • · 

Future Construction Worker 
Intake Hazard Cancer 

--~ ,!)_ Qualicnt Risk 
Ne Car 

ln ge,tion of 
Omltc Sediment 
No l Aflflllcab le 

fo r Futu~ 
Con,t rucllon Wurke r 

P11clofJ 



fa1u:itiun for Intake (mgl\:g-Uily) -

TABLE G-25 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME ) . 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

l'.S..x..lR...'i...CLtllx_H.x.lill 
IJW xJ\T Equation fur 1-fazard Quotient= Chronic Daily lnt.ik1: (Nc)/Rcfcrcncc Dose 

Equation for Cancer Ri sk= Chronic Da ily lntak,: (C.ir) x Slupe Factor 
Y:i!ti.uili:liruillmpJi®s...fur.liLc.~µwuK.Lis.tc..u.Jll.lh~i!ml; 
CS= Chemical Cnnccntratinn in Sediment. fmm Sc<limcnt EPC DJtii 
IR= Ingestion R.itc 

EF ""Exposure Frequency 
ED = Expo11urc Dur.ition 
DW: Bodyweight 

Eq11.1tinn fo r Tnrn l Lifetime Canci:r Risk= Adult Contribution+ Child Concrihmion 
CF= Cnm·crsinn Factor 
Fl= FrJc1jon lri cstcd A =A,·eru in 'imc 

o .. , I Care. Slope I EPC Futu~ Re,idtnt (Adult) I Future Resident (Child} Resident 
RID o .. , Sediment lnlake Hazard Intake Hazard Contribution , Total 

I 
I I I I Contribution I 

' (N!)m~-d•{bar) Quotknl loLifclime I (m&lg:-dn) Quotient 
~:n~~~t~:ek ; Cal~~::;;,k I (mWlq;z•da\") I {mgll.:p.-da..-)•\ (mg/kg) Cancer Risk I (Ne) I (Car) 

Vola lilc Or~11niu 
6~c.lillW. 
C.:.uhruufu.ulfi.lh. 
Chloroform 
Methyl chloride 
Methyl ethyl kctonc 
Methylene chloride 

Toluene 
Total Xy1cncs 

Scmirnli1lile Orianlc, 
IA-Dichlon1hcnzcnc 
2-~-fcthylnaphthuknc 

1-1-Mcthylphcnol 
/\ccn;iphthcnc 
/\ccnaphthylcnc 
AnthrJccnc 
IJcnzu(a );inthrJccnc 
Rcnz.n(;i)pyrcnc 
lknzo(h)llu nr-Jnthcnc 
Bcnz.<1(ghi)pcr~• lcnc 
lknz.o(k)llunr;inthcnc 
IJ1.~(2-Ethylhcx~ l)pluh;i l;itc 
lluty lh..:nzylphthalatc 
l'arhaznlc 
Chrvscnc 
Di-~-hutylphthalatc 
Di-n-<iclylphlhalatc 
Dibcnz(a.h)anlhrJccm: 
Dihcnzofuran 
Diethyl phthalatc 
Flrn,rJnthcm: 
Fl uorcnc 
l lcxachh1rnh..:nz.cnc 
•,. 'c · ,,(' .~. •....,' it'. ll .. c 

N-Nim,.~oJiphcnylaminc 
N -Ni1rns,,J iprt1pylaminc 
Naphthalene 
l'hcnanthrcnc 
Phenol 
Pyn;nc 

P.-sticitlc1/PC8J 
-1.4"-DDD 
-U'-ODE 
-L-1'-Dr)T 
Aldrin 
/\lpha-Chlun.lanc 
/\rnc].,r-125--1 
/\nic lnr-12(,0 
llcta -l!IIC 
])icl<lrin 

Erukmtlfan.J 
EmkrniU""unJl 
E1Will.l.Llfatt......ultilll: 
Em.\rin_;Ulkh.ul.1.: 
Endcin.ktmru: 
(iamma.:.Chk!Ularn.: 
lk~hl!!r 
l li:p..1;u;l1II!Ull!.!Xiik 
&klhu..x)'..chillr 

Nitroarom.tlicJ 
2 -Ni1r111<1!u.-nc 
2-amim1--l .. (l -l linit rntulm:0t.: 
-l-,1mino-2 .. 6 -llinitn,tulucm: 

Hcrhici ,lc1 
2.--1.5-T 

Mdab 
Aluminum 
i\ntim11m· 
Arn:nic · 
Barium 
llc[)'..llium 

I~=~~ 
Chromium 
Cuhalt 
Copper 
!run 

' l..ca<l 
~fog.ncsium 
Munganc.,c 
M crcurv 
Nickd .. 

Potassium 
Sdcnium 

1 t~~~~~um 
Linc 

I .OOE-0 1 
I J.lOE-0 1 
I .OOE-02 

NA 
6.00E-0 1 
6 .. 00E-02 
2 .. 00E-0 1 
2.00E-0 1 
2.00E+OO 

NA 
-1 .00E-02 
S.OOE-03 
6 .0nE-02 

NA 
J.OOE-0 1 

NA 
NA 
N,, 
NA 
NA 

2.00E-02 
2.00[-0I 

NA 
NA 

I .OOE-0 1 
2 .00E-02 

NA 
NA 

R.OOE-0 1 
-I .. OOE-02 
H IOE-02 
H.OOE-0-1 

NA 
NA 

2.00E-"2 
NA 

6 .. 00E-0 1 
..l .OOE-02 

NA 
NA 

5.00E-04 
_Hl(l[-05 

5fl(lE-0--1 
2.00E-05 
2.fl{J[-05 

NA 
S .. OOE-05 
6 .. 00E-OJ 
6JJOE-{G 
6 .. 00E-03 

NA 
NA 

S .. OOE-0 -1 
HlOE-0-1 
\JOE-05 
S.OOE-03 

I.OOE-02 
NA 
NA 

1 .. 00E--02 

I .OOE+OO 
-I .OOE-0-1 
3 .00E-0-1 
7.(IOE-02 
2.CKlE-03 
:5 .00E-0-1 

NA 
l .50E+o0 
6 .. 00E-02 
-I.OOE-02 
J .. OOE-0 1 

NA 
NA 

5 .. 00E-02 
. 3.00E-04 
1 2.00E-02 

NA 
S.OOE-03 
S.OOE-03 

NA 
7.00E-03 
H lOE-0 1 

I 
NA 
NA 

6 .. IOE-03 
1.J0E-02 

NA 
7 .SOE-03 

NA 
NA 
NA 

2.-IOE-02 
NA 
NA 
NA 
NA 
NA 

7.JOE-0 1 
7.J0E+OO 
7.J0E-0 1 

NA 
7.JOE-02 
l.-lOE-02 

NA 
.::! .OOE-02 
7.JOE-03 

NA 
NA 

7.J0E+-00 
NA 
NA 
NA 
NA 

1.60[+00 

--l .'JOE-03 
7.00E+OO 

NA 
NA 
NA 
NA 

2.40E-0 1 
3.40£-0 1 
3 .. -IOE-0 1 
l.70E+ol 
3 .50E-0 1 
2.00E+-00 
H>OE+OO 
1.80[+00 
l.GOE+o l 

NA 
NA 
NA 
NA 
NA 

3.SOE-01 
-l.50E+OO 
<J . IOE+oo 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

I UOE+OO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'Total Hazard uoticnt and Cancer Risk: 

2.JC,E-02 
1.09[-02 
I.I I E-02 
5.00F.-03 

1 1.16E-02 
1.07[-02 
3 .. 00E-03 
1..13[-02 
7.00E-03 

7 .. JOE-02 
J. IOE-02 
I.J7[-0 1 
2.7JE-O I 
l.l'JE-0 1 
3.0-IE-0 1 
5.62[-0 1 
5.5-IE-0 1 
5.67[-0 I 
3.25 E-O I 
3.9RE-0 1 
6.99[ -0 1 
1.60[-02 
J.53[-0 1 

I 5.6-IE-01 
2.29E-0 1 
4.60[-02 
3.88[-0 1 

l 2. IOE-0 1 
1.70[-02 
6.8 1[-0 I 
2.-14[-0 1 
2.JC,E-0 1 

2.70[-0 I 
2.67[-0 1 
IJOE-02 
3.7-IE-O I 
1.96[-0 1 
6.J-IE-0 1 

7.07[-03 
(1.93[-0J 
5.75[-03 
1.88[ -03 
3.7JE-OJ 
!USE-02 
-1.97[-02 
1.9 1[-0J 
3.8 1[-0J 
1.8-IE-OJ 
3.67[-0J 
3.96[ -03 
-I.BE-OJ 
-1.86[-03 
3 .. 7--IE-OJ 
1.85E-OJ 
2.0IE-03 
1 .. 9RE-02 

-1 . 16[-09 
1.92[-09 
1.95[-09 

2.0-IE-09 
1.88[-09 
5.28E- 10 
1.99[-09 
1.23[-09 

5.-16[-09 

6 .70[-10 
J.02E- 10 

6.-16E-IO 

-I.-I I E-09 

2 .. -I IE-08 
-I .R IE-08 1 

DSE-08 
JJ9[-08 
3 .. JSE-08 

1 3.-HE-08 

! 2.-IOE-OR 

-IE-08 
2E-08 
2E-07 

JE-09 
JE-08 
JE-09 
IE-08 
6[-10 

lE-07 
5E-O<, 
RE-07 

2[-07 

l.23E-07 -1 .22[-08 Gt-06 
2.82[-09 ! 1 IE-08 

-I.OJE-08 
IUOE-09 

2.99[-09 
1.20[-07 
-I.J0E-08 
4.86[-08 

2 .. 29[-09 

3.--15[-08 
l.1 2E-07 

I .0 I E-09 
3.JIE-IO 

I 6..57[-IO 
I. SIE-08 
8.75E-09 

6 .7 1E- IO 
3.2-IE - IO 
6 .M,E- 10 
6.97E-IO t 

fd9E-\O 
UGE-10 
J.5-IE-10 
3.-19E-09 

2. IJE-08 
3.-1\E-08 

2.J-IE-08 1 

1.67[-08 

1.f,J E-08 I 
1.6\E-08 

-l .27E•IO 
-I . ISE- 10 
3 .-17E-1 0 
1. 1-IE-IO 
2 .2SE-IO 
5. IME-09 
J.OOE-09 
I.I SE-1 0 
2JOE-10 

2.26E-IO 
l.1 2E-IO 
l.21E-IO 

-IE-07 
-IE-07 

-IE-09 
JE-06 
IE-06 
GE-05 

IE-07 

GE-08 
-IE-O<, 

2[-06 
IE-05 
IE-06 
RE-04 
-IE-0-1 

IE-05 
5[-08 
IE-07 
IE-07 

IE-()(, 
7E-07 
JE-05 
7E-07 

➔ E- 1 2 

-IE-1 2 

5[-12 

2[-08 
2E-07 
2E-08 

2E-09 
f,E -1 0 

--1[-IO 
2E-I O 

2E-07 

8[-1 1 
IE-07 

IE-10 
IE-10 
IE-10 
2[-09 
RE- I I 
IE-OR 
f,E-09 
2[-1 0 
-IE-09 

RE- 11 
5[-10 
IE-09 

7.09E-02 I 1.25[-08 IE-O<i 
<d-lE-02 
6J7E-02 

l.21E-02 2. I JE-09 2E-07 

l.35E+O-I 
UJE+-0 1 
7.26E+OO 
1.20[+02 
6 .. 80[-0 1 
6.I0E+OO 
5.00E-+-04 
4 .-19[-+02 
1.46[-+-01 
2.0SE+-02 
J .07[+04 
9.90[+01 
7.72[+03 
8.40[ +02 
2.-I0E-01 
4.73[+01 
1.95[+03 
1. 17[+00 
6.40[-01 
1.76[-+-02 
-1 .20[+0 1 
J .J6Et-02 

2.38[-0) 
2.70[-06 
1.28E-06 
2.IIE-05 
1.20[-07 
l .07E-06 

7.9 1E-05 
2.57[-06 
J .. GI E-05 
5.-I IE-OJ 

1.-18[-0-I 
-I .BE-08 
8.33[-06 

2.0GE-07 
I. \JE-07 

7.40E-06 
5.9JE-05 

-l .38E-07 

2E-OJ 
7E-03 
--IE-OJ 
JE-0--1 
GE-05 
2£-03 

5£-05 
-IE-05 
9[-04 
2E-02 

JE-03 
I E-04 
4E-04 

4[-05 
2[-05 

I E-03 
2E-0-1 

4E-0Z 

7[-07 

' IR= 
1

CF=-

Auumptioru for Future Rrsidl'fll (Adult) 
100 mg scdfday 

ln= 
1~6: 
i~:f~c)= 
AT Car = 

IE-()(, kg/mg 
I unitless 

45 days/year 
2-1 years 
70 kg 

8.760 da\""S 

25 550 da~-s 
Nut..:: Ci.:lls in lhis table were intentionally left hlank due to a lack of tox icity da ta. 
NA= Information not a\·ai lablc. 

3.88[-08 
1.79(-08 

I 1.82[-08 1.56[-09 
I 7.05E-\O 

1.9\E-08 
1 1.76[-08 U\E-09 

-l .93E-09 
1 .. 86E-08 
1..15E-08 

5. IOE-08 
2 .. 25[-07 
4.-IIJE-07 

:HXtE-07 

I 1..15E-06 
2.63E-OR 

3 .. 76E-07 
7.56[-08 

2.79E-OR 
1.12E-06 
-I .OIE-07 

i 4.5-IE-07 

2.1--IE -OR 

3.22[-07 
\.0-IE-0(, 

9.45(-09 
3.09(-09 
6. IJ E-09 
\ .-IIE-07 
R. 17E-08 

f, .26[-09 
3.02[-09 
6 .0JE-09 
f, .5JE-09 

6 . 15E-09 
J.o-!E-09 
3.J(iE-09 
3.25[-08 

l.17E-07 

1.99(-08 

I .OJ E-08 

7 .. 92[-08 
7.RlE-OR 
7.99[ -08 

5.6 1(-08 
9.85E-OR 

--l .97E-OR 
7.95E-OR 

5.-17[-08 

3.R9E-OR 

3.80E-OR 
J .76[...(lR 

9.%E -1 0 
9.76E -IO 
8. IOE·IO 
2.fdE-10 
5.26E-IO 
1.21[-08 
7.00E-09 
2.69[-1 0 
5.37E- IO 

5.27E - IO 
2.61E-1 0 
2.RJE-IO 

-IE-07 
2 E-07 
2 E-06 

JE-08 
JE-07 
2[.()M 
%-OM 
6 E-09 

IE-0<, 
5E -<15 
7E-O(, 

2[.(I{, 

f,E-<15 
I E-07 

-IE-0(, 
➔ E-06 

I JAI(, 

5E-<17 
JE-05 

2E-OS 
IE-0-1 
IE-OS 
7E-OJ 
--l[..(13 

IE-0-1 
SE-07 
l [-0(, 
IE-CIC, 

IE-05 
6[.(1(1 
_l[.()-1 

7 E-O<, 

IE-<15 

2E-02 
6 E-02 

2.23E-02 
2.S2E-05 
1. 19[-05 
J.97[-0-1 
1.12[-06 
I.OOE-05 

1.02[-()(1 ! 4[-02 

7.JRE-04 
2.40E-05 
J.37[-04 
5.05E-02 

1.38£-03 
J.95[-07 
7.77E-05 

1.92[-06 
1.05[-06 

6 .9 1[-05 
5.5JE-0-1 

JE-OJ 
<)E-0-1 
2[-02 

5[-0-1 
-l[-0-I 
RE-03 
2E-0 1 

JE-02 
IE-03 
4E-OJ 

-IE-0-1 
2E-04 

l E-02 
2E-03 

I 4E-0I 

IE-I I 
9[-12 

IE-II 

2[-1 0 

6E-08 
(,[ .()7 

6E-OR 

IE-(t<J 
f,E- 10 

➔ E -07 

6[-08 

2E-IO 
.lE-07 

2E-IO 
3E-JO 
JE-\0 
5E-09 
2E-IO 
2E-08 
IE-08 
5E-W 
'JE-09 

2E-IO 
IE-O <J 
JE -09 

2[-0(1 

I 
IR= 

1cF= 

Auumplions for Future RcJidcnl (Child) 
200 mg scd/day 

Fl = 
EF= 

1ED= 

IDW= 
AT(Nc)= 

IAT Car= 

I E-06 kg/mg 
I unities!! 

-IS dayii/yc11r 
6 vcars 

1s kl! 
2. )90 da\"S 

25 .. 550 da~-ii 

IE- I I 
IE-ti 

2[-11 

4[-10 

RE-08 
ll[-07 
8[-08 

6[-09 
2E -OIJ 

6[-07 

9[-08 

3E- \O 
-IE-07 

~E -1 0 
ff-10 
-IE-10 
<,E-09 
JE-10 
J E-08 
2E-08 
7[- 10 
IE-08 

.lE-10 
2[-09 

➔ E-09 

2E-06 

4E-06 



TABLE G-26 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SEDIMENT 

CENTRAL TENDENCY (CT) 
SEA0-4 Remedial lnvtstigation 

Senua Army Depot Activity 

Equ.i1111n fo r lnlllkc (mg/1.:e•duy) = CL.··dR .. 1.J'F" Fl x ff s FD 
RW x AT 

Yari11hk_s_{Amunit1i.Qnl .. foLE1ciiJkup.lDLil.ll:..Ll.S.lC.d..a.uh.eJ:lunam); 
CS• Chcmicu l Cnnccnlrlltion in Sediment. from Sediment EPC Data EF = Exp,Hure Frequency 
IR ::s ln(!CliUnn Rate ED = l:'l;poswe Duralion 
CF = Convcr.uon Factor BW • Bodyweight 

E4uation for Hazard Quotient "" Chronic Dai ly Jn1akc (Nc)/Rcfercncc l)ose 

Equation for C:mccr Risk= Chronic O;u\y Intake (Car) x Slop,.: Faclor 

I] • : ~1it1nJoa:"'"'"'tc"'d ______ - _______ .,,6,,.l..a•;,,Ay•)).,m,.a,~in'lld.,,im.,__, _____________________ _. 

Oral 
I 

Care. Slope EPC 
RID Oral Scdlmc.nt 

(mg/).g•da \') (mp)\:p:.J.u.\·)·1 1 (mp.Jl:p.) 

Volatile O r~ankl 
Acetone 
Carbon disullidc 
Chlnrnfonn 
Methyl chloride 
Methyl c lhyl ketone 
Methylene chloride 
St,-renc 

lT~lucnc 
Total Xylcncs 

& mh·ob1tUe Or~ank., 
I A-Dichlnrnbcnzcnc 
2-Mcthylmiphthalcnc 
-4-/1.-fcth ylphcnol 
1\ cenaphthcnc 
Accnaph1hylcnc 
Anthraccnc 
IJcnzo(a}anthracenc 
Ocnzo(a)p~·rcnc 
Ocnzo(b) tlunranthenc 
llcnzo(l!hi)pc~·Jcnc 
l)cnzo(\)llunranthcnc 
lfo(2-Ethylhcxy l)ph1halatc 
Out~lhciv~ lphthalalc 
Carb11.wlc 
Chr,o j cnc 
Di-~-butylphthalatc 
Di-n-<K:I~ 1phtha1atc 
D1h4:nz(a.h)a nthraccnc 
D1ho:nznfuran 
Dic1hyl ph1ha l111c 
Fluornnthcm: 
Flunrcnc 
l lcxachlnrohcnzene 
lndcno( 1.2.J-cd)pyrcnc 
N-Nitrosndiphcn~·laminc 
N-Nitro~i1dipropylaminc 
N;iphthalcnc 
Phcn 11 nthrcnc 
Phenol 
Pyrcnc 

Pcs licidc,/PCBj 
-4.-4 "-DDD 
-4.-4 '-DDE 
4.-4'-DDT 
Aldrin 
Alpha-Chlordane 
Aroclnr-125-4 

I Aroclor-12<.0 
Octa-D IIC 
D1clJrin 
Endosulfan I 
Endosulfun II 
Endusulfan sulfo1c 
Endrin a ldchydc 
Endrin kctnnc 
Cfamma-Chlordanc 
l kp1achlur 
1-lcplachlor cpoxidc 
Mcthn-..:ychlor 

I.OOE-01 
I.OOE-0 1 
I.OOE-02 

NA 
6.00E-01 
600E..02 
2.00E-01 
2.00E-0 1 
2.00E+oo 

NA 
4.00E..02 
5.00E-OJ 

I f,.OO E-02 
NA 

J.OOE-0 1 
NA 
NA 
NA 
NA 
NA 

2.00E-02 
2.00E..0 1 

NA 
NA 

1.00E..0 1 
2.00E-02 

NA 
NA 

800E-01 
HlOE-02 
4.00E-02 
8.00E-04 

NA 
NA 
NA 

2.00E-02 
NA 

600F.-01 
J .OOE-02 

NA 
NA 

S.OOE-0-4 
J .OOE-OS 
5.00E-0-4 
2.IIOE-05 
2 OOE-05 

NA 
S.OOE-OS 
6.00E-OJ 
<, OOE-OJ 
600E-OJ 

NA 
NA 

S.OOF.-04 
5 OOE-04 
I.JOE-OS 
5.00E-OJ 

Niln111rom111ia 
2-Nitrt itulucnc 
2-ammu-4.<1-Dinilroto\ucnc 
-4 -amino-2.6-Dinitrotolucnc 1 

I.OOE-02 
NA 
NA 

Hrrhkhh:i 
2.4.S -T 

Mch1b 
Aluminum 
Antimony 
Arsenic 
Barium 
Bery llium 
Cadmium 
Calcium 
Chromium 
Cnbah 
Copper 
Im a 
Lcad 
Mal!OC.\ iwn 
Mangin'H:sc 
Mcrcu~· 
Nickel 
Potass ium 
Selenium 
Sihcr 
Sodium 
Vanadium 
Zinc 

I.OOE-02 

1.00E.+00 
HlOE-0-4 
J .OOE-0-4 
7.00E-02 
2.00E-OJ 
SOOE-0-4 

NA 
1.SOE+-00 
600E-02 
4.00E-02 
J.OOE-0 1 

NA 
NA 

SOOE-02 
J.OOE-0-4 
2.00E-02 

NA 
S.OOE-OJ 
SOOE-OJ 

NA 
700E-OJ 
J.OOE-0 1 

NA 
I NA 

6. IOE-OJ 
\ .JOE-02 

NA 
7 SOE-OJ 

NA 
NA 
NA 

2.-IOE-02 
NA 
NA 
NA 
NA 
NA 

7.JOE-0 1 
7.JOE+-00 
7 JOE-0 1 

NA 
7.10E-02 
1.40E-02 

NA 
2.00E-02 
7 JOE-OJ 

NA 
NA 

7.JOE+-00 
NA 
NA 
NA 
NA 

l.60E+OO 
7.JOE-01 
4.CXIE-OJ 
7 OOE+-00 

NA 
NA 
NA 
NA 

2AOE-0 1 
JAOE-0 1 
JAOE-01 
1.70E+o l 
J.SOE-01 
2.00E+oo 
2.00E+-00 
l.80E+OO 
l.60E+-OI 

NA 
NA 
NA 
NA 
NA 

J SOE-0 1 
I 4.SOE+oo 

9. IOE+oo 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

I. SOE-+-00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

T otal Hazard uotie nt a nd Cancer Risk: 

2.J6E-02 
1.09E-02 
I.I \E-02 
5.00E-OJ 
l. 16E-02 
1.07E-02 
J.OOE-OJ 
I.I JE-02 
7.00E-OJ 

7.JOE-02 
J. IOE-02 
I.J7E-0 1 
2.7J E-0 1 
l.29E-O I 
J .04E-01 
S.62E-OI 
5.S-4E-{I\ 
5.67E-01 
USE-01 
J.98E-Ol 
699E-O I 
i 60E-02 
J.5JE-O I 
S.<,4E-0 1 
2.29E-0 1 
-4.60E-02 
J .88E-OI 
2. IOE-0 1 
l.70E-02 
(,JIJE-0 1 
2A4E-0 1 
2.76E-O I 
J.63 E-O I 
2.70E-O I 
2.67 E-O I 
I.JOE-02 
J.7.i E-0 1 
l.96E-O I 
6.J-4E-0 1 

707 E-OJ 
6.9J E-OJ 
5.7S E-OJ 
I.SSE-OJ 
J.7J E-OJ 
8.58E-02 
4.IJJE-02 
1.91E-OJ 
J .SIE-03 
1.R-4E-OJ 
J 67E-OJ 
.1.96E-OJ 
4.2JE-OJ 
-4.RGE-OJ 
J .74E-OJ 
I.SSE-OJ 
2.0 IE-03 
l.98E-02 

709E-02 
6.S-4E-02 
6.J7 E-02 

l.2 1E-02 

I JSE+-04 
1.5JE-+<l\ 
7 26E-+OO 
l.20Et02 
6.SOE-0 1 

' 6. IOE-+00 
SOOE-+-04 
-4A9E-+02 
IAGE-+01 
2.0S E-+02 

I J .07 E+o-4 
9.90E-+O I 
7.72E-+OJ 
8AOEt02 
2AOE-OI 
4.7JE-+-0 1 
l.9S E+oJ 
1.17E-+OO 
6AOE-0 1 
l.7{,E-+-02 
420E.+-01 
J .36E-+-02 

Nute Cells in this table \\ere intcntionall~ lcn blank due to a lack of to-..:1c 11y dalil . 
NA"' lnformatinn not a\'1 1l11blc. 

Current Site Worker 

I 
lngurlon or 

On.,lte Sediment 
Not Applicable 

forCurrrnl 
SIie Worker 

I 
I 
I 

Cane-er 
Ruk 

Future Outdoor Park Worker 
Intake Hazard Canc:er 
~ Qu otknl I Rbk 
' {Ne) Car 

lngeslion or 
Onsile Sediment 
Not Applluble 

for Full.Ire 
Ouldoor Puk Worke r 

P, ,c 1 orJ 



h ,..,g .._,..,.. , ~n ri,I.: n,l.:1.1t,l r..:GSF.DV.h~ 

fa1ua1iun for In1;1kc (mg/l.g-day) = 

TABLE G--26 
CA LCULATION OF INTAKE AND RISK FROM THE INGESTION OF SEDIMENT 

CENTRAL TENDENCY (CT) 
SEAO-4 Remedial Investigation 

Seneca Army Depot Activity 

C.ll.lB. .. tl:E .. ,..Elx .. EE.ull 
DW x AT 

~ari..ib.k.s._(Allil.rnntiuru...fur..E~.IL&c«r.1Ur.artl.is1t:d al the Bonom).; 
CS= Chemical Cnnccntrntion in Sediment from Sediment EPC Da ta 
IR= lng6tion Rah.: 

EF :: Exposure Frcquenc~· 
ED :: Exposure Duralion 
OW== Bodyweight 

Equation for llazard Quoticnl "'Chronic Daily Intake (Nc)/Rdcrcncc Dose 

Equation for Cancer Risk"' Chronic Daily Intake (C:ir) x Slope Factor 

C F = Con\"crsion Factor 
E.~•1nln -~ • 

Vol:.1.tilc Ori=:anic, 
A c...:.Ml~ 
Gu.bi!n.ilu.u.Hic.k. 
Chlorofonn 
Meth~ I chlomk 
Meth\ I cthvl ketone 
Mc1h;•lcnc.ch\11ridc 
Styrene 
Toluene 
Tntal Xylem:.~ 

&:mirn l11tilc Organics 
I .4-Dichluruhcnzcnc 
2-Mcthyhrnphthaknc 
4-Mcthylphcnul 
Accnaphthcnc 
!\ccnaphthylcnl! 
J\nlhrJCCnt: 

Oral I Ca re. Slope j 
RID I Oral , 

I 
(mg/kp:-dav) (mg/kg.da\·)-1 1 

I.OOE-0 1 NA 
I.OOE-01 NA 
I OOE-02 6. IOE-03 

NA I .J0E-02 
6.00E-0 1 NA 
ld)OE-02 7.S0E-03 
2.00E-0 1 NA 
2.00E-01 NA 
2.00E-+-00 NA 

NA UOE-02 
H >OE-02 NA 
5.00E-03 NA 

EPC 
Sediment 

(mg/kp:) 

2.36E-02 
l.09E--02 
I.I IE--02 
5.00E-OJ 
l.16E-02 
I.OJE--02 
H lOE--03 
I.\JE-02 
7.00E-03 

7.JOE--02 
J.IOE--02 
l.)7[--0 1 

6 .00E-02 NA I 2.73E--O I 
NA NA 

J .OOE-0 1 ! NA 
l.29E-O I 
J.04E-O I 

' 

"" \ ' r:J i .Ii.m· 

Future Recreational Visitor (Child) 
Intake 

(m~-dav) 
<Nd 

l.72E-09 
7.96E-IO 
8. I IE-10 

8.47E-10 
7.82E-10 
2.19E-10 
IU6E-IO 
5. I IE-10 

2.26E-09 
I.OOE-08 
l .99E-08 

2.22[-011 

I 
I 

(Car} 

1.1 6E-1 I 
U2E- 12 

1.12E-1 I 

7.62E-1 I 

I 

I 

Hazard 
Quotknt 

2£.-08 
SE-09 
SE.-08 

IE-09 
IE-08 
IE--09 
-IE--09 
JE-1 0 

6[ -08 
2E--06 
JE--07 

7[--08 

Cance r 
Rbk 

7E-14 
7 E-I ➔ 

8E-J..I 

2E-12 

Dcnw(a)anthr.iccnc 
Bcnzu(a)pyrcnc 
13cnzo(b)tluor.inlhcnc 
Bcrv.o(ghi)pcrylcnc 
[knLu(k)lluur.inlhcnc 
llis(2-Eth~·Jhcxyl)phthalatc 
lluty lhcnzylphthalatt.: 

NA 
NA 
NA 
NA 
NA 

I 7.JOE--0 1 
7.JOE+oo 
7.JOE-01 

NA 
7.JOE--02 
1.40£-02 

NA 

H,2E-O I 1 5.87E-IO 
5.7!1E-10 
5.92E-10 

4E-10 
4E-09 
4E-IO 

Carbazuk 
Chrvscnc 
Di-~-hutylphthalatc 
Di-n-tM: tylph1balatc 
Dihcnz(a .h)an!hrJccnc 
Dibcnzufurnn 
IJi..:thyl phth.1h1tc 
Flm,r-.inthcm: 
Fluon:n..: 
l lc\'.;ichlmnh..:n1cnc 
lndcnu( 1.2.J-,;:J)pyrcnc 
N-Nitrosotliphcnylaminc 
N-Nitrnsotliprnpylaminc 
Nuphthalcnc 
Phcn:mtlm:nc 
Phcnnl 
Pyrcnc 

P u 1iddc1/ PCB1 
-U'.l)f)l) 

-U'- DDE 
-U '-DDT 
Aldrin 
Alpha-Chlonlanc 
Aroclur- 1254 
Aroclur- 12<,0 
Ot!ta-BIIC 
01c\Jrin 
Enr.lr.ll1.tlfanJ 
EnJru;_1.ilfooJI 
limli!fil.llt;ul_filllful,;;_ 
Entlrin...tltlclivd.,;;_ 
En.Jtin..k..:1Uo~
(!il1rumd'hlm.di1m: 
llcn1:ic.W,,c 
llcp.li.lcl:l_\ur_i:Jlill>Llk 
Mc_ll\t),.\.):mlm: 

Niln1a rnmlllics 
2-Nitmtolucnc 
2-amino-l.6 -Uinitmlolu.:nc 
4-.imint•-2.6-l)inilm tolucnc 

H er bicidu 
2.4.5-T 

1\tclllb 
Aluminum 
Antimum· 
Arsenic· 
Barium 
lko:llium 
<:a.ihnium 
Culcium 
Chromium 

,Cobalt 
Coppc:r 
lmn 
Lead 

,Magrk!sium 
Manganese 
Mercurv 
Nickd . 
Potassium 
Selenium 
Sih·er 
Sodium 
Vanadium 
Zinc 

2.00E-02 
2.00E-0 1 

NA 
NA 

I.OOE-01 
2.00E-02 

NA 
NA 

K.OOE-0 1 
4.llOE-02 
-UIOE--02 
8.00E-OJ 

NA 
NA 
NA 

2.00E-02 
NA 

r. .OOE--0 1 
J .OOE-02 

NA 
NA 

5.00E-04 
3.<lOE-OS 
H(IE-04 
2.00E-05 
2.00E--OS 

NA 
SOOE--05 
6.00E--03 
<, .OOE-03 
6 .00E-03 

NA 
NA 

S.OOE-04 
S.OOE-0.t 
I.JOE-OS 
S.OOE--03 

1.CIOE-02 
NA 
NA 

I.OOE--02 

I.OOE-+-00 
4.00E--04 
3.00[..Q.I 
7.00E--02 
2.00E--03 
5.00E-04 

NA 
I.SOE<-00 
6 .00E-02 
4.00E-02 
J .OOE-0 1 

NA 
NA 

5.00E-02 
J .OOE-04 
2.00E-02 

NA 
5.00E-03 
5.00E--03 

NA 
7 00[ -0) 
J .OOE--0 1 

2.00E--02 
7.JOE-03 

NA 
NA 

7.JOE-+00 
NA 
NA 
NA 
NA 

l .60E-+OO 
7.JOE-0 1 
4.W E-03 
7.00E+oo 

NA 
NA 
NA 
NA 

2.40£.01 
JAOE-01 

I 3 40E.01 
J.70E+OI 
3.SOE-01 
2.00E-+00 
2.00E<-00 
l.BOE-+00 
J.60E+OI 

NA 
NA 
NA 
NA 
NA 

J .SOE--0 1 
4.SOE+OO 
9. IOE-+00 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

I. SOE-+00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1Total Hazard Quotient and Cancer Risk : 

5.54E-0 1 
5.67E--OI 
J.25E-O I 
J.98E-O I 
6.99[-01 
1.60£--02 
3.53£--01 
S.64E-O I 

1 2.29E-0 1 
H,OE--02 
3.88E--O I 
2.IOE--0 1 
1.70[ -02 
6.RIE--01 
2.44[-0 I 
2.76[--01 
3.6JE-OI 
2.70£-0 1 
2.67£--0 1 
I.JOE-02 

1 J .74E--O I 
l.% E-O I 
6.J4 E-O I 

7.07£-03 
6.93£--03 
5.75£--0J 
1.88£--03 
3.73E--03 
8.58£--02 
4.97£-02 
l.9\E--03 
3.81[-03 
1.8JE-03 
3.67[--0J 
J.96£-03 
4.2JE-OJ 
4.86[.0J 
J .7J E-0J 
l .85E-OJ 
2.0 IE--03 
\ .9RE-02 

7.09[-02 
<d4E-02 
<,.J7E--02 

l.2 1[--02 

1.35[+04 
l.5JE+Ol 
7. 26[-+00 
1.20[+02 
6.80£-0 1 
6. IOE+OO 
5.00[+04 
4.49[+02 
1.46[+01 
2.05[+02 
3.07[+04 
9.IXJE+O I 
7.72E+OJ 
8.40[+02 
2.40E-OI 
4.73E+O l 
l.95E+o3 
l.17E+OO 
6.40E-OI 
l.76E+02 
4.20[+01 
J .J6E+02 

I 

S.1 IE-08 
1.17E-09 

1.67[ -08 
JJ6E--09 

l.24[-09 
4.98£-011 
J.78E-08 
2.02E-08 

9.SOE-10 

1.4JE-OK 
H,JE--08 

4.20[-1 0 
1.37E-IO 
2.73[-10 
6.27£-09 
J .6JE--09 

2.78£-10 
l.34E·IO 
2.68E-IO 
2.89[-IO 

2.73E-IO 
IJSE-10 
l.47E-\O 
1.45E-09 I 

5. ISE--09 

R.84£-10 

9.89[-04 
1.12£-06 
5.JOE--07 
8.75£--06 
4.97E-08 
4.46£--07 

3.28[-05 
1.07£--06 
I.SOE-OS 
2.2SE-03 

6.14E-05 
l.75E-08 
J .45E-06 

8.S5E-08 
4,68£-08 

3.07[-06 
2.46E-OS 

4. ISE-10 
7.JOE-10 

3.CiRE- 10 
S.89[-10 

J .05[- 10 

JE--06 
6[ -09 

!E-07 
2E--07 

2E-09 

3E-1 I 
IE-II 

7E-12 
4E-12 

3E-09 

I IE--06 

2.RSE-1 0 
U9E-10 
2.82[-JO 
2.79[-\ 0 

7.J8E-12 
7.2JE-12 
6.00E-12 
1.%E-12 
l .89E-12 
S.9SE-1 I 
S. 19E- 11 
1.99[-12 
l .98£-12 

' 

l 90E-12 1 

1.9JE- 12 
2.IOE- 12 

7.58[-09 

4E--07 
3E--OS 

5E-08 

2E--08 
2E-06 

SE--07 
5E-06 
5E--07 
3E-04 
2£--04 

6E-06 
2E--08 
JE--08 
5£--08 

5[--07 
JE--07 
IE--05 
JE-07 

SE-07 

9[--08 

IE-OJ 
JE-03 
2[ -03 
IE..Q.I 
2[-05 
9E--O-l 

2E-05 
2[--05 
4E..Q.I 
7[--03 

IE--03 
6E-05 
2E-04 

2E-05 
9E--06 

•E--0-l 
SE--05 

' 

5E- IO 
JE-10 
IE-12 
2[ --09 

2E- 12 
2E-12 
2E-12 
3E- 11 
IE-12 
2E-IO 
IE-IO 
4[-12 
r,£.\ 1 

IE-12 
9[-12 
2E-1 I 

IE-OR 

lE-02 I lE-08 

I Auumplioru for future Recreational Vbltor (Child) I 
ilR • 100 mg red/doy I 
CF,. I E-06 kg/mg 
Fl= I unit less · 

1EF"' 4 days/year 

II;~ ~c) 2 3~i i:.: 
AT Car "' 25SSO da,·s 

Nute: Cclb in this table wcri.: in1cntion11lly left blank due to a lack or toxicity data. 
NA= Infnnnation not available. 

Future Construction Worker 
Intake Hazard Cancer 

(m~-da!L___ Quotient : Rl,k 
(Ne) I (Car) 

Ingestion o r 
Onslle ~diment 
Nut Applic1b k 

fu r fuh.ire 
Cnml ructlon Worker 

P1scl 11(l 



TABLE G-26 
CA LCULATION OF INTAKE AND RISK FROM THE I NGESTION OF SE DIMENT 

CENTRAL TENDENCY (CT) 
SEAD-4 Remedi al Investi gat ion 

Seneca Army Depot Activity 

Equ11tiun fur lnt11kc (mtul;e,•duy) = =uu...EE..uill 
BWxAT 

V.ariallk.s....UUSlW\pJiwis:.fuL.fa.t~Jll.Ql..ll.O:J.islcltlUhc.Jlu.u.g_m); 
C:S = Chemical C onccntrnlio n in Sediment. fro m Sediment EPC Data EF = E«.: posurc Frequency 
IR = lngcs1inn Ratc ED "' bposurc Duration 
C:F = Cnn\'Crsinn Factnr DW = DoJywcie,ht 

Equation fo r Hazard Quo1icnt = Chrome D:uly lnt11kc (Ne)/Rcfon:nce Dose 

Equ.ition for Cancer Risk = Chronic Dai ly ln111kc (Car),,: Slope Faclor 
Equatmn fu r To1a l Lifetime Conccr Ris k = Adult C11ntnhut1un + Child C ontribut ion 

n ,=..f:.r.u::Jum.J "''"''.'il"'''----------------..._-·,,,_r,"""in-..Ii.,-,,,m.._· _____________________________ __, 

o~, 
Rn> 

Care. Slope I 
o~, 

EPC 
Sc:dhnent 

Future Resident (Adult) I Future Resident (Child) 

Vu lalileOr ganic.1 

6ct.lrull:. 
~'.,d&n.di.wllid.o 
Chlorofonn 
Methyl chlo ride 
Mcth\' I cth \' I kclnne 
Meth;•lcne ·chloride 
Styrene 
Toluene 
Total Xylcncs 

Sc: mi\·o la tik Organk, 

1
1 A-Dich lurobcnzcm: 
2-Mclhylnaphthalcnc 
4-Mcthylphcnnl 
Accnaphlhcnc 
Acen11phlhylcnc 
Anlhruccnc 
8cnzu(a)11nlhrnccnc 
Ucnzo(a)pyrcne 
Dcnzo(b)llunr.inthenc 
Denzo(ghi)perylcnc 
0cnzu(l.:)flunr.inthcnc 
l11s(2-E1hylhc,.yl)ph1hal1111.: 
Butylhcnzylphthalah.: 
Carhazolc 
C~·scnc 
Di-n-hutylphthalatc 
Di-n-oe1ylphlhalatc 
Dibcnz(a.h)an1hr.iccne 
Dihcnznfur.in 
Dicthyl phth11l11tc 
Flunr.inlhcne 
Ftuorcne 
I lcxachlor1,hcnzcnc 
lnJcno(l .2.J-cd)p~rcm: 
N-Nitrosodiphenylamine 
N-Nitrnsodiprnpyl11mine 
N:iphthalcnc 
Phcnanthrcne 
Pheno l 
Py rcnc 

Pc1ticidcs/PCB.1 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
Aldrin 
fl.lpha•Chl ordanc 
Aroc\nr-1 2:5-1 
Aroclur-12(,0 
Bet:i-BHC 
Diddnn 

EndillulUULI 
Endo.5.UlWLil 
Erulru.ulfo.u.uli.tk 

{~~~~ 
Ci11mm~l!llil.Lru: 
I. IJ:R-!llC.hwr 
l lcllta.c.hluuPi,!..'ill,k 
Mc..llm..'il'.',hlm 

Ni1n1a r11ma lie.1 
2-Nilrolnlucnc 
2•11mino-4.(,-Dini1ru11,!ucnc 
.J-11mino-2.6-Dinitrut1,lucnc 

Hi:rb icidu 
2.4.5-T 

Mi:lab 
Aluminwn 
Antimony 
Arsenic 
0 anwn 
lkr):Jliwn 
CllJ.lmium 
Calcium 
Chromium 
C'uhalt 
Copper 
Iron 
Lead 
M11gncsium 
M11n~ancsc 
r...tcrcurY 
Nickel. 

Po111uium 
1
Sclcnium 
Si l\'Cr 
Sodium 
V::maJ1wn 
Zinc 

(mg/l:g-dav) (mltJl;-g-Jav)-1 

I OOE-01 
I OOE-0 1 
I.OOE-02 

NA 
r, .OOE-01 
(,.OOE-02 
2.00E-01 
2.00E-0 1 , 
2.00E+oo 

NA 
I 4 OOE-02 

5.00E-OJ 
6 .00E-02 

NA 
JOOE-0 1 

NA 
NA 
NA 
NA 
NA 

2.00E -02 
2.00E-01 

NA 
NA 

I .OOE -01 
2.00E-02 

NA 
NA 

~ OUE-0 1 
4.ll()E-02 
4 .00E-02 
k.OOE-OJ 

NA 
NA 
NA 

H>OE-02 
NA 

t 6 .00E-0 1 
J. .OOE-02 

NA 
NA 

5.00E-04 
J .OOE-05 
:500E-04 
2.00E -05 
200E -OS 

NA 
500£ -05 
GOOE -03 
r.OOE -03 
(,OOE -03 

NA 
NA 

5.00E -04 
;cxu:-0.i 
I.JOE-OS 
5.00E-OJ 

I OOE-02 
NA 
NA 

I.OOE-02 I 

I.OOE+oo 
<IOOE-04 
J .OOE-04 
700E-02 
2 00E-03 
5.00E-04 

NA 
I 50E+oo 
600E-02 
4 .00E-02 
J .OOE-0 1 

NA 
NA 

SOOE-02 
JOOE-04 
200E-02 

NA 
5.00E-OJ 
;ooE-OJ 

NA 
7 00E-OJ 
JOOE-0 1 

NA 
NA 

<, . I0 E -03 
I .J0 E-02 

NA 
7.SOE-03 

NA 
NA 
NA 

2.-WE-02 
NA 
NA 
NA 
NA 
NA 

7.J0 E-0 1 
7.J0 E+oo 
7 J0E-01 

NA 
7J0E-02 
\A0 E-02 

NA 
2.00E-02 
7.J0E-03 

NA 
NA 

7.J0E+OO 
NA 
NA 
NA 
NA 

i.C,OE+OO 
7.J0 E-01 
4.90E-OJ 
7.00E+oo 

NA 
NA 
NA 
NA 

2A0 E-01 
JA0E-0 1 
JA0 E -0 1 
l.70 E+o l 
J.50E-Ol 
2.00E+oo 
2.00E+oo 
I.SOE+-00 
l.60E+ol 

NA 
NA 
NA 
NA 
NA 

J S0E-0 1 
4 50E+oo 
9. I0 E+oo 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

1.50E+oo 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.Total Haza rd uotitnl and Canctr Risk: 

I 
{mgJ}qr) 

2.J6E-02 
l .09E-02 
I I IE-02 
l .OOE-03 1 

1.1 6 E-02 
1.0 7E-02 
3.00E-03 
I.I J E-02 
7.00E-OJ 

7.J0E-02 
J . I0 E-02 
1.37E-0 1 
2.73E-O I 
U9E -0 1 
J .04E-OI 
5.62E-0 1 
5.l4E-01 

I 5.67E-0 1 
J .25E-O I 
J .98E-O l 
6 .99E-OI 
\ .(.OE-02 
J.SJ E-0 1 
; ,64F.-0 1 
2.29E-OI 
4 (.0E-02 
3 RSE-01 
2. IOE-0 1 
I 70E-02 
(, .RIE-01 
2A4E-01 
2.7<,E-O l 
H,J E-01 
2.70E-O l 
H,7E-OI 
1.JOE-02 
J .74E-O I I 

6 .93E-I0 
.l .20E-IO 
J .26E-I0 

JA I E-10 
J . 14E-10 
8.SIE- 11 
J .J2E-10 
2.0SE-1 0 

9 . I0 E-1 0 
4 .02E-09 
!to lE-09 1 

8.92 E-09 

2.0;E-OR 
4 .70E-I 0 

6 .72E-09 
I .JSE-09 

4 99E-1 0 
2 .00E-08 
7. l<,E-09 
R. I0 E-09 

J .82E-I 0 

1.% E -0 1 I ; ,75E-09 
6 .34E-O I J.8(,E-08 

7.0 7E-03 I 
6 .93E-03 
5.75E-OJ l.(,9F.-IO 
I 88E-03 1 5.S2E-11 
J .7JE-03 I 09E-10 
8.58E-02 
4 .97E-02 
1.9 1E-03 

1 3 S IE-03 
i.84E-03 
H,7E-OJ 
J .96E-OJ 
4 .23E-03 
4 .86E-OJ 
3.7.JE-03 
I.R5E-OJ 
2.0 IE-OJ 
I 98 E-02 

U2E-09 
1.46 £ -09 

1.12E-10 
S 40 E-11 
I.0R E-1 0 
l.1 6 E-1 0 

I.I 0 E-1 0 
5.43E-11 
5.90E-l 1 
5.!IIE- 10 t 

7 .09E-02 2.08E-09 
l 6 54E-02 ! 

6 .J7E-02 

UIE-02 3.SSE-10 

1.35 £+()4 J .97E-04 
UJE+o l 4 .S0E-07 
7.26 E+oo 2. IJ E-07 
1.20E+o2 J .S IE-06 
6 .SOE-01 2.00E-08 
6.I0E+oo l .79E-07 
5.llOE-+-04 
4.4 9E+02 1.32E-05 
\AliE+o l 4.28E-07 
2.05E+o2 6 .02 E-06 
3 07E+o4 9.02 E-04 
9.90E+O I 
7.72E+o3 
RA0 E+02 2A7E-05 
2A0 E-OI 7.0SE-09 
4 .73E+O I I.J9E-06 
l.95E+<JJ 
l.17E+oo J AJE-08 
(,.JOE-O J I 88E-08 
l.76E+o2 
4 .20E+ol UJE-06 
J .36E+o2 9.SR E-06 

J .26 E-1 I 
1.47E-1 I 

2 . 14E• \O 

1.6SE-09 
1.(,J E-09 
l .6(,E-09 

l . 17E-09 
2.0SE-09 

I 0 .JE-09 
I (K,E-09 

l.14E-09 

R. I0 E-IO 
l .07 E-09 
7 .93 E-I0 
7 R4E-1 0 

2.081:-11 
2.0J E-1 1 
! .69E-1 I 
5.52E- 12 1 
1.09 E-I I 
2.52E- I0 
l.46 E-1 0 
S.6 1E-12 
l.12E-1 I 

I.I 0 E-11 
5 4JE-12 
5.90£-12 

2 . IJE-08 

7E-09 
J E -09 
JE-08 

liE- 10 
SE-09 
4E-10 
2E-09 
lE-10 

2E-OR 
RE-07 
IE-07 

JE-08 

IE-0<, 
2E-09 

7E-08 
7E-OR 

f, E-10 
SE-07 
2E-07 
lE-05 

2E-08 

IE-08 
6 E-07 

J E-07 
2E-06 
2E-07 
IE-0-I 
7E-05 

2E-06 
9E-09 
2E-08 
2E -OR 

2E-07 
lE-07 
SE-06 
lE-07 

2[-07 

4[-04 

IE-OJ 
7E-04 
5E-05 
IE-05 
4E-04 

9E-06 
7[-06 
2E-04 
JE-OJ 

5E-04 
2E-05 
7E-05 

7[-06 
.JE-06 

2E-04 
JE-05 

7E-OJ 

2E-1 3 
2E-IJ 

2E-IJ 

SE-12 

IE-09 
IE-OR 
1[-09 

9E-11 
J E-11 

2E-11 
l E-11 

RE-09 

IE-09 
RE- IO 
4E- 12 
SE-09 

SE-12 
7E-12 
r.E-12 
9E-11 
.JE-12 
5E- 10 
JE-10 
IE- II 
2E- 10 

.JE-12 
2E- 1 I 
SE-1 1 

JE-08 

IR • 
CF = 
Fl • 
EF • 
ED • 

Auumption1 for Full.In: Rc1idcn1 (Adult) 
50 mg scd/day 

DW • 
AT(Nc ) • 
/1.T(Cur)• 

IE-06 ke.Jme 
lunitlcss 

IS du,·V,·e11r 
7 \C~ rs· 

10 ks 
2.555 dun 

25 SSO da~·s 
Nutc: Cells in this lahlc \\en: in ten11nn11 \ly lcll bl11nk due to a lack of toxicity d:it.a . 
NA =- lnfommtion nut 11\'11 il11hlc 

h ..,.,,,._,..,...,Jn n ,l nol.1.1 bl!SG.'1F.O V.l,,J 

<,A7 E-09 
2.99E-09 
J .0 .JE-09 

J . JRE-09 
2 93 E-09 
R.22E-I0 
J . \OE-09 
l.92 E-09 

8 .49 E-09 I 

J .75E-08 
7 .48E-08 

8.JJ E-08 

J.92E-07 
4.JR E-09 

r. .27E-08 
UG E-08 

H,(,E-09 
1.87 E-07 

<,.68 E-OR 
7.% E -OR 

Ur.E-09 

D7E-OR 
l.74 E-07 t 

15 RE-09 
5. 15E-IO 
l.0 2E-09 
2.JSE-08 
l .JGE-08 

l.04[-09 
5.0 4 E-I 0 
I .0 IE~9 
1.0 RE-09 

l.02 E-09 
5.07 E-I0 
UIE-1 0 
5.42E-09 

1.tJ.J E-08 

3.32[-09 

3.71E-OJ 
4 .20E-06 
I .99E-06 
3.28[-0; 
1.86E-07 
1.(,7E-06 

l.23E-04 
4.00E-06 
5.ME-05 
R.42E-03 

2 .J0E-04 
<dSE-08 
I.JOE-OS 

3.21E-07 
l.75E-07 

1.1;E-OS 
9.22E-OS 

8 .69E-l 1 
J .9 1E-11 

8 .JRE-11 

S.7 1E-IO 

4.40[ -09 
4 J JE-OCJ 
.JHE-09 

J . 12E-09 
:U7E-09 

2 .76[ -09 
4AIE-09 

J .Cl.JE-09 

2. 16 E-09 
2.84 E-09 
2. IIE-09 
2.09[-09 

:5.5JE- 11 
l .HE-11 
J 50E-11 
IA7E•ll 
2.92E-ll 
6 72E-I0 
J 89E-I0 
I SOE- I I 
2.98E-1 I 

2.9J E•l 1 
IA5 E-11 
1.57E- 1 I 

<,E-08 
JE-OM 
J E-07 

SE-09 
5E -OK 
-'E-09 
2E-OR 
IE-09 

2E-07 
RE-O<i 
IE-O<i 

IE.{J:5 
lE-OR 

6 E-O<J 
51: ..()(, 

2E-Or. 
IJE-05 

1 2[ -07 

J E-06 
2E-05 
2E-06 
IE-03 
7E-OJ 

2E-05 
~E-OR 
2E-07 
2E-07 

2E-06 
IE-06 
.JE-05 
IE-06 

2E-06 

J E-07 

.JE-OJ 
IE-02 

5.6 RE-OR 7 E-OJ 
5[ -04 
9E-05 
JE-OJ 

SE-05 
7E-OS 
IE-OJ 
J E-02 

SE-03 
I 2E-04 

r,E-04 

<,E-05 
4[-05 

2[-03 
JE-04 

6E-02 

ConlrihuUon 
lo Lifetime 

CanttrRbk 

SE-13 
SE-13 

<,E- 13 

IE-II 

J E-09 
JE-08 
JE-09 

21:-10 
RE- I I 

(,E-1 1 

JE- 11 

2E-OR 

lE-09 
2E-09 
IE-1 1 
IE.OS 

IE-I I 
2E- I I 
2E-11 
JE-1 0 
IE-I I 
IE-09 
RE- 10 
JE- 11 
:5 E-JO 

IE-I I 
7 E-1 I 
IE-1 0 

9E-08 

IR • 
CF• 

Auumpllnn1 fo r Full.In: Rc,ldenl (Child) 

100 mg scd/da~· 

'Fl :-: 
1

EF-
ED=
OW = 
AT(Nc) • 

1AJ (C 11 r) • 

IE-06 kefmg 
I unillcss 

IS Jays/year 
2)cors 

IS \.:g 
7 l 0 Ju\', 

25 SS0 Ja~ s 

Resident 
Tolal 

Lifeti me 
Cancer Risk 

7[-13 
7E-IJ 

9[-13 

2E- 11 

4E-09 
4[-08 
4[-09 

JE- 10 
IE-JO 

RE-II 
4E-11 

5E-09 
JE-09 
IE-11 
2[-08 

2E·ll 
JE-11 
2E-1I 
J E-1 0 
IE-II 
2E-09 
IE-09 
4E•l l 
7 E-I 0 

IE·II 
9 E-1 I 
2E-10 

IE-07 

ZE-07 

1101?'.I 

P•1c} afl 



Equatinn fo r Intake tmgikg-day) = 

TABLE G-27 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Cli.'-.C'~uillLLEE.x.Ell 
BWxl\T Equatiun fo r 11::iz.inl Quntn:nl = Chrnnic l}Jily Intake (Nc)/Rcti:rcncc Dose 

"i:.1nalikill\.i:i.U.n1p.1il..!Jl.UN_~~nim..an:...Llfil.cl.tuh.c_fu!.U.um1 
CS= Chemical Conccntr.iuon in Sediment. fmm Sediment EPC Dala EF = faposurc Frequency 

ED = Exposure Dur.i1iun 
0 W = Bodyweight 

Equation for Cancer Risk= Chronic Daily lntal.:c (Car) x Slope Factor 
C F "' Conn.:rs10n Fac1nr 
SA = Surface Arca Contact 
AF = Adherence Factor AT = A\·crJpinp Time 

t\l1S= .1.hfil!r~•~!illl.~E~·,~c1~n------------------- --""""-----------------------

Vnh,ti lc Oraanics 
Acctnnc 
Carhun JisultiJe 
Chlurufonn 
MethJ·l chlnriJc 
Methyl ethyl ketone 
McthJ·lcnc chluri<lc 
Stncnc 
Tt;lucnc 
Tntal Xylcncs 

Scmin,latile OraanicJ 
I A- Dichlorohcnzcnc 
2-Mcthylnaphthalcnc 
4-Mcthylphcnnl 
Accnaphlhcne 
Accnaphthylcnc 
AnlhrJccnc 
Bcnzu(a)anthr.iccnc 
lkn..zn(:1)pyrcnc 
11cnzo(h)llunranthcnc 
llctl7n(ghi)pci:·1cnc 
l)cnzntk)ll uoranthcnc 
lli.,(2 -Ethylhcx~ \)phthala tc 
llu1ylhcnzylph1hala1e 
Carha1.olc 
Chn·scnc 
Di-~-hutylphthalate 
Di-n-octylphthalatc 
Dihcnz(a.h)anthr.iccne 
Oihcnzofur.in 
Diethyl phthalate 
Fluor.inthenc 
Fluorcne 
I lexachlnn,henzcne ............ ,1,, ... ,11 ... , -...... ,. ···--· ·- ,· ·- · - - ,,·. ·-··-
N-Nitrosndiphenylaminc 
N-Nitrn.,n<liprtipylaminc 
N,,ph1h.1knc 
l'hcnanthrcnc 
]'hennl 
l'~rcne 

Putiddc~/PCB., 
4.4'-l)l)D 
4.4'-DOE 
4.4'-DDT 
A ldrin 
Alpha-Chlordane 
Aniclnr-1 254 
Aroclor-12<,0 
lkta -81-fC 
Dicl<lrin 
Endnsulfon I 
Endnsulfon II 
Endnsulfon sulfotc 
En<lrin a\Jchy<lc 
Endrin ketone 
(iamma-("hlnnfanc 
l·kptachlur 
I lcplachlur cpo-.:i<lc 
Methuxychlor 

Nilrm1r11m.1.lic~ 
2-Nitnitoluenc 
.:!-amim,4.(,-Dinitrtl\tilucnc 
4-:1111im1-2.fi-l)initrntoluenc 

Hcrhicitlc., 
2.4.5-T 

1\·1ct11!J 
Aluminum 
Ant imt1n\· 
Arsenic· 
llarium 
lk1:·ll ium 
Cadmium 
Calcium 
Chromium 
Cohalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercun· 
Nickel. 
P,,tas~ium 

' Selenium 

St1dium 

Zinc 

Dumal 
Rll) 

Caic. Slupe I 
Dermal 

I 
(mg/kg-dav) (mg/}:p:da")-1 J 

I.OOE-0 1 
6.JOE-02 
I.OOE-02 

NA 
<, .OOE-01 t 
5.88£-02 
2.00E-01 
2.00E-0 1 
1.IIOE+OO 

NA 
4.00E-02 
:H lOE-03 
<,.(l()E-02 

NA 
J(lflE-0 1 

NA 
NA 
NA 
NA 
NA 

1.00E-0 2 
2.(IOE-01 

NA 
NA 

9.00E-02 
2.00E-02 

NA 
NA 

8.00E-0 1 
4.0CIE-02 
H >OE-02 
R.OOE-04 

t-lA . 
NA 
NA 

_:: _()(t[-02 

NA 
5.4(1[-01 
J OOE-02 

NA 
NA 

I.CIOE-0-1 
U fl E-05 
5.00E-04 
I.IIOE-05 
l .lWE-05 

NA 
2.5(1[-0 5 
<,.OOE-03 
<,.OOE-03 
6.00E-01 

NA 
NA 

5.00E-04 
5.00E-0-1 
U OE-05 
5.00E-03 

I JIOE-Ct2 
NA 
NA 

I.C>OE-02 

H l()E-02 
4.00E-04 
2.40[-04 
3.SOE-02 
2.00E-05 1 
5.00E-05 

NA 
J.OOE-02 
3.00E-03 
2.40E-02 
6.00E-02 

NA 
NA 

I.SOE-OJ 
3.00E-06 
ftOOE-04 

NA 
-I.SOE-OJ 
I.OOE-03 

NA 
7.00E-05 
7.50[-02 

NA 
NA 

6.IOE-03 
I.JOE-02 

NA 
7.65E-OJ 

NA 
NA 
NA 

2.40E-02 
NA 
NA 
NA 
NA 
NA 

7.JOE-01 
1.46[+01 
7.JOE-01 

NA 
n OE-02 
2.SOE-02 

NA 
2.<.lOE-02 
7.JOE-03 

NA 
NA 

7.JOE+OO 
NA 
NA 
NA 
NA 

1.(,0[ +()(1 
., .rnEJJ! 
4.'XIE-0.l 
7 .(1{)[ +00 

NA 
NA 
NA 
NA 

UOE-+-00 
1.70[+00 
l.70E+OO 
JAOE+O I 
3.50[-0l 
2.22E+OO 
2.22E+OO 
1.80[+00 
J.20E+O I 

NA 
NA 
NA 
NA 
NA 

UOE-01 
4.50[+00 
'J.IOE+OO 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

l.118E+OO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard uotient and Cancer Risk: 

AhJorpliun 
fac lor• 

(unitless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.0<, 
0.0<, 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

0.001 
NA 
NA 

o.oi 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EPC 
Sediment 

(mg/kp:) 

2.36[-02 
l .09E-02 
1.I IE-02 
5.00E-03 
1.16E-02 
1.07[-02 
J.OOE-0.l 
LIJE-02 
7.00E-0.l 

7.JOE-02 
.l .!OE-02 
l .37E-01 
2.73[-0 1 
U'JE-01 
JJ14E-01 
562E-01 
5.54E-01 
5.67E-01 
.l.25E-OI 
3.98E-O I 
<,.99E-O I 
1.60[-02 
3.53£-01 
5.64£-0 1 
2.29[-01 
4.C.OE-02 
3.88E-0 1 
2. IOE-0 1 
l.70E-02 
(,.8l[-0 1 
2.-UE-0 1 
2.76[-0 1 
::- (-)[-':\! 
2.70[-0 1 
2.67E-OI 
l . .lOE-02 
3.74E-OI 
1.%E-OI 
fi .HE-01 

7.(17[-03 
6.9.lE-O.l 
5.75[-0J 
l .88E-O.l 
J .7.lE-0.l 
8.58£-02 
4.97[-02 
1.9\E-03 
J .81E-03 
l.84E-OJ 
.l .67E-OJ 
3.96[-0J 
4.2JE-OJ 
-U6E-OJ 
.l.74E-OJ 
l .85E-OJ 
2.0IE-03 
1.98E-02 

7.0'JE-02 
6.54E-02 
6.37E-02 

1.21[-02 

U5E+-04 
UJE+-0 1 
7.26E+oo 
U OE+-02 
6.80E-O I 

1 6. IOE+oo 
5.00E+-04 
4.49[+-02 
1.46£+-0 I 
2.05E+-02 
3.07[+-04 
9.90E+o l 
7.72E+-OJ 
8.40E+-02 

I 2.40£-01 
1 4.73E+o l 

l.95E+-03 
1.17[+00 
6.40£-01 
1.76E+-02 
4.20E+ol 
3.J6E+-02 

·N .. 1e: Cells in this tahle were intentionally lctl blank due to a lack ol°toxicity tlala. 
NA= In fo rmation not available. 

Current Site· Worker 
Absorbed Dose Hazard 

{mg/kg-du) I Quotient I 
(Ne) I {Car) 

Contact lo 
Onsife Sedlmmf 
Nol Applicable 

forCurr-cnt 
Sile Worker 

I 

Cancer 
Rbk 

Future Outdoor Park Worker 

9.0 JE-09 3.2JE-09 5E-04 
5.23E-09 I .M7E-09 .lE-04 

1.27E-08 

l .07E-07 2: E-03 

JE-03 

7[-09 

◄E-09 

9[-09 

2E-08 

Anumptions for Future Outdoor Park Worker ! 

1
cr = I E-06 kg/mg 

1sA = 2490 cm2 
AF= I mg/cm2 
EF = Ill danfrear 

,ED= 25 \'!!;rs· 
!OW= 70kg 
AT(Nc)= 9 125 da\·s 

'AT Car = 25550 da~·s 

• llSErA Rcgi11n 2 recommends quantifying Jenna! exposun: only for cadmium. arsenic. PCBs. dioxirulfurJns and pcntachloruphcnol. s ince absorption factors are not available for other chemicals o fc 

P11ct nrl 



TABLE G-27 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RM E) 
SEA D•4 Remed ial Investigation 

Seneca Army Depot Activity 

Oix.CL'-.Sll..u\l'..,.lill~-'- EL,.ED 
IJW x AT 

Yu.nllhl1:.1...lruilln1pJii!Dl..f12LLil.c~p.wua;_Llt!c.d.Ja.um:Jlo.umnl; 
CS:: Cll\:m1cal CunccntrJ11un in Sediment. frnm Sediment EP.C Dal.a 
CF= Con\·crs1nn Factor 

EF "" Esposurc Fn:qucncy 
ED "'Exposure Durn11un 
BW :: Jln<lp\ c1@.ht 

Equation for I lanml Quotient"" Chrome D.11 ly Intake (Nc )/Rcfcrcncc Dose 

Equauon for Cancer Risk"" Chrome D:111~ lnt:il-c (Car) x Slope F11c1ur 

SA= '-urfocc Arc11 C11111ac t 
AF = Adherence FLlclll r AT :: Averaging Time 
NJS - , 1mn E.i~Jn 

Vu lalilc O r~anin 
Acetone 
C11rN!n Jisulli<lc 
Chl,,mfonn 
~·kthyl chlori<lc 
Mcthyl cth~ I ketone 
~klhyknc chluri<lc 

/~ t}rcnc 
Toluene 
Total Xylcncll 

& mholatilc Or~•nk.1 
l . ➔ -Dichlombcrvcnc 

2-~lcthylnaphthalcnc 
4-Mcthylphcmil 
Accna ph1hcnc 
Accm1ph1hylcnc 
Anthraccnc 
Ocnzo(a)anthrnccnc 
11cnzo(a)pyn:nc 
Ocnzo(h)lluurJnthcnc 
Bcnzo(ghi)pc~·lc11c 
Jlcrvn(k UlunrJnthcnc 
ll1s(2·Elhylhcxyl)ph1hulatc 
llu1ylbcnzylph1hala tc 
C .. rhn11lc 
l'hry~cnc 
Di-n-hu1ylphthalah: 
Oi-n-.iclylphthalatc 
D1bcnz(a.h)un1hrJccnc 
Dibcru;ufur .. n 

1Dicthyl ph1ha ta1c 
FluurJnlhcnc 

r 1uurcnc 
I lcxachlumhc:n1.cm: 
ln<lcnu( l .1. J ..::<l)p~ n: rn.: 
N-Ni1rn~o<liphc11ylaminc 
N-Ni1mso<lipn,pyluminc 
Nuphth.ilcnc 
Phcnanthn:nc 
Phcnnl 
P~n:nc 

Pc~tidtfn/PC B.• 
4.4"- DDO 
U '•DDE 
4.4"• 0DT 
Aldrin 
Alpha-Ch\i ,rdunc 
Aniclor-\25.! 
Aniclur-12<,0 
llctu-lll!C 
Drcl<lrin 
Endosulfon I 
Endusulfon II 
Endusulfon sulfa1c 
l:ndrinuldchy<lc 
f.ndrinL:cwnc 
(iamma-Chlur<lanc 
Jlcptachlur 
llcptac hl11rcpo>;1Jc 
Mcthuxychlor 

Nilrua n ,mat lu 
1-Nnmtulucnc 
2-amino- H,- Dinitrntnlucnc 
4•mnino-2.(,.1Jmitn11nlucnc 

llcrhichli:s 
2.4.5-T 

Mtlab 
Aluminum 
Antimony 
Arsenic 
O:irium 
Bery llium 
Cu<lmiwn 
Calcium 
Chmm1um 
Cnhalt 
Cuppcr 
lmn 
Lc11d 
M11gncsium 
Mllnj!llllCSC 
Mercury 
Nu::L:cl. 
P111auium 
~lcnium 
S1hcr 
Sn1lium 
Vanadium 
Zinc 

Derma l 
RID 

I.OOE-0 1 
(,.J0E-02 
1.00E-02 

NA 
r.ooE-0 1 
5.11.ME-02 
200E-0 1 
2.00E-0 1 
1.MOE-+00 

NA 
➔ OOE-02 

500E-OJ 
<,OOE-02 

NA 
J.IIIJE-0 1 

NA 
NA 
NA 
NA 
NA 

J.0flE.{11 
2.0(11~~1 1 

NA 
NA 

9 00E-02 
2.00F.-02 

NA 
NA 

8.00E-0 1 
4 (l(l f. -02 
.! OCJE~J2 
MOC1E-O.! 

NA 
NA 
NA 

2 0flE.(12 
NA 

)ACJE-0 1 
J .OOE-02 

NA 
NA 

1.00E-04 
l .50E-05 
500[ -04 
I R0E--05 
111.0F.-05 

NA 
.U0E-05 
6.ll(lE-0.l 
r.OOE-OJ 
6.00E.OJ 

NA 
NA 

5.00E-0.! 
5.00E-04 
J.J0E-05 
5JXIE-OJ 

I OOE-02 
NA 
NA 

I OOE-02 

4.00F.-02 
Hl0[-04 
U0E-04 
l 5flE-02 
2.00E-05 
5.00E-05 

NA 
J.OOE-02 
HX>E-03 
2 40E-02 
(,00E-02 

Ni\ 
NA 

U0E-03 
J OO E-06 
MOOE-04 

NA 
4 SOE-OJ 
I OOE-03 

NA 
7 00E-05 
7 50[-02 

Cuc.Slope 
Dermal 

NA 
NA 

6.I0E-03 
I.J0E-02 

NA 
7 (,5[ -0J 

NA 
NA 
NA 

U0E-02 
NA 
NA 
NA 
NA 
NA 

7.J0E-0 1 
I .!(,E+o l 
7.J0F.-0 1 

NA 
7J(l[..(l2 

2.801:~12 
NA 

2.00E.02 
7 JOE-OJ 

NA 
NA 

7.J0E+oo 
NA 
NA 
NA 
NA 

J (,(l[-+()() 

7.J0E-0 1 
4.90E-OJ 
7.00E+()O 

NA 
NA 
NA 
NA 

UOE-+00 
UOE-+00 
l.70E-+OO 
JA0E+o l 
J .50E-O I 
2.22E-+OO 
2.22E-+OO 
1.80[ +00 
l.20E+ol 

NA 
NA 
NA 
NA 
NA 

J S0E-0 1 
-.UOE-+00 
9. IOE+-00 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

l.R8E+oo 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Huard uotient and Cancer Risk: 

AhJo rplkm 
Faclo r• 

unillcss 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.06 
0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

0.00 1 
NA 
NA 

0.0 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notc: Cells m this 111hlc \\en: intentiona lly ten blank due lo 11 ]uck ortoxicily Wltu 
NA• lnfnnnnuun not available . 

2.36E-02 
10% -02 
1.IIE-02 
500E-OJ 
I.I GE-02 
l.07E-02 
JOOE-03 
I.I JE-02 
7.00E-03 

7 J0E-02 
J. ICJE-02 
1.37[-0 1 
2.73 E-0 1 
l.29E-O I 
J .0.!E-0 1 
5.62E-0 1 
5HE-O I 
S.<,7 E-0 1 
J .25E-O I 
J 98[ -0 1 
6.99 E-O I 
I 60E-02 
J .5J E-01 
5(,4[-0J 
1.2%-01 
.! <,OE-02 
JSRE-0 1 
2. I0E-0 1 
l.70E-02 
(,:-I IE-01 
2 . .!4[-0 1 
2.76E-01 
H,JE-0 1 
U0E-0 1 
H,7E-0 1 
I J0E.02 
J.74E-0 1 
l.%[-01 
(,) 4£-0 1 

707[-0) 
6.'JJ E-03 
5.75E-OJ 
1.88[ -0) 
3.7JE-OJ 
M.58E-02 
4 97E-02 
1.9 1E-OJ 
J .81E-OJ 
1.84E-OJ 
H,7E-OJ 
J%E-OJ 
4.2J E-OJ 
4.86£-03 
J .74E-OJ 
1.R5E-OJ 
2.0 IE-03 
1.9R E-02 

7.09[ -02 
6.54E-02 
6.37E-02 

1.21£-02 

I.J5E+o4 
l.SJ E+o l 
7.26E+oo 
l.20E+o2 
6.SOE-0 1 
6. IOE-+00 
5.00E+-04 
4.49E+o2 
l.46E+OI 
2.05E+o2 
J 07 E-+-04 
9.90E+ol 
7.72 E+oJ 
M 40E+o2 
2.-l0E-0 1 
4.7.lE+Ol 
l.95 E+OJ 
1.17[ -+00 
6.40[-0 1 
l.76 E+o2 
4.20E+o l 
J .36E+o2 

Haza rd I Cance r 

,-~=~~= -- Quotknl Rbk 

J 04[-0M ' 2. 17E-09 2E-OJ 
I 76 E-OM 1.26£-09 IE-OJ 

4 29[-08 

I I J.6 1E-07 

I 

3.07E-09 2E-04 

7E-OJ 

5E-09 
JE-09 

<,E-09 

Future Construction Worker 
Haza rd 

~ Quolirnt • 
' Ne Car 

Dermal Cun tad h> 
Omitc Sctlimrnt 
Nn t Applk.ahlc 

fo r Future 
CunAlntcllun \Yorker I 

I I 

Cance r 
Rbk 

uumpt 

ICF • 

urun I ;;~;1>,na !Ji,cii-08F-,.c--'------------
(Chlld) 

SA • 
AF • 
EF • 
ED • 
OW • 
AT (Nc),. 
AT C:ir"' 

IE-06 L:@.lm@ 
.!625 cm2 

I m@.lcm2 
7dan/\'cor 
5 ,·c~n:· 

15 i.g 
1825 Wlys 

255SO da\·s 

• I ISEPA Rc@ion 2 n.-cnmmcnJ., qu11ntil~ mg <lcm1al exposure only for cuJmiwn. 11rscnic. PC Os. dio-.ins/for.uu and pcntnchlorophcnol. since nh;«1rption foctnn: an.: not 11v11ilablc for other chcm1c11ls or co 

11 "'l .._.,..,. ,..r.o n,L nJ..u lt1 OER.\IS[O \I.)~ ~ Po1cl of J 
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TABLE G-28 
CALCULATIO N OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

CENTRAL TENDENCY (CT) 
SEAD-4 Remedi al Investigation 

Seneca Army Depot Activity 

Equation tiir Intake (msfl:g-day): CS s Cfs SA s AF:s ABS s EEs ED 
BWxAT Equalion for Hazard Quotienl '"'Chronic Daily Intake (Nc)/Rcfcrcnce Dose 

Eqwition for Cancer Risk"' Chronic Dail~· Intake (Car) s: Slope Factor 
~illi~"~PlUU.CU-isled at the Bottom)· 
CS"' Chcmical Conccnlraliun in Scdimenl. from Sediment El?C Dala 
CF= Convcrsion Factor 

,~: ~:::n~~a';i'~:tuct 

LUlS....:=.A ,fu 

AnaJ~· lc 

Vulalik Orlanks 
Acetone 
Carbon disulfide 
Chloroform 
Mcthylchlomlc 
Mcthylethylkc1onc 
Methylene chloride 
Styrene 
Toluene 
Tola! Xylcnes 

St: mi,·olafilc Ortanks 
1.4-Dichlorobenzene 
2-Methylnaphthalenc 
4-~lethylphenol 
Acenaphthcne 
Accnaphthylcnc 
Anthrucenc 
llcnzo(a)anthr.iccn< 
Bcnzo(a)pyrcne 
Bcnzo(b)lluoronthenc 
Bcnzo(pli)pel')·lcnc 
Benzo(l;)nuoranthenc 
Bis(2•Ethylhcxyl)phtha latc 
Dutylbcnzylphthalatc 
Carhazule 
Chrncne 
Di-~-butylphthalatc 
Di-n-octylphthalate 
Dihcnz(a.h)anlhraccnc 
Dih.:nzofur.in 
Diethyl phthalatc 
Fluuranthenc 
Fl uorcne 
I lexachlornbcnzcnc 
lnd~nu(\.2.3-cd)pyrcnc 
N-Nitrosodiphcnylammc 
N-Nitrosodipropylaminc 
Naphthalene 
Phcnanthrcnc 
Phenol 
Pyrcnc 

Pc.,ticldcs/PC81 
4.-1'-DDD 
4.4'-DDE 
4.4'-DDT 
Aldrin 
Alpha-Chlordane 
Aroclnr-125-1 
Aroclor-12(,(1 
ll<!ta -811(." 
DiclJrin 
EnJ,1sulfan I 
EnJusulfan II 
Endosulfan s ulfate 
Em.Inn aldchyJc 
Endri nketunc 
Gamma-Chlordane 
l lcp1achlur 
lfcplachlurcpns:idc 
Mcthoxychlnr 

Ni1ro11.rom 11tics 
2-Nilr11to]ucnc 
2-aminu--1.<,-Dinitrntoluene 
4-amino-2.Ci-Dinitmtolucne 

Ht>rbicides 
2.4.5-T 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
C:.ilcium 
Chromium 
'Cohah 
Copper 
Iron 
I.cad 

1
Magncsium 
Mane:ancsc 
McrcurJ 
Nickel 
Potanium 
Selenium 
Sih·cr 
Sodium 
Vanadium 
Zinc 

I 
I 

I 
I 
I 

i 

I 
l 

I 

I 

I 
i 

Dermal 
Rm 

I.OOE-01 
6 .J0E-02 
J.OOE-02 

NA 
6.00E-01 1 

5.88E-02 
2.00E-01 
2.00E-01 
1.R0E+OO 

NA 
-I .OOE-02 
5.00E-OJ 
6 .00E-02 

NA 
J .OOE-0 1 

NA 
NA 
NA 
NA 
NA 

I .OOE-02 
2.00E-01 1 

NA 
NA 

9.00E-02 
lOOE-02 

NA 
NA 

8.00E-01 
-I OOE-02 
-I .OOE--02 

NA 
NA 

6. I0E-OJ 
I.J0E-02 

NA 
7.65E-OJ 

NA 
NA 
NA 

2.J0E-02 
NA 
NA 
NA 
NA 
NA 

7.J0E-01 
l.46E+OI 
7.J0E-0 1 

NA 
7.J0E--02 
2.80E-02 

NA 
2.00E-02 
7.30E-OJ 

NA 
NA 

7.J0E+OO 
NA 
NA 
NA 
NA 

8.00E-OJ I 1.60[+00 
NA 
NA 
NA 

2.00E--02 
NA 

5.40E-OI 
:UIOE--02 

NA 
NA 

I .OOE-<M 
l .S0E-05 
5.00E-04 
l .80E-05 
1.R0E-05 

NA 
2.50[ -05 
r..OOE-OJ 
(,.OOE-03 
(,.OOE-OJ 

NA 
NA 

5.00E-<M 
5.00E-04 
IJ0E-05 
5.00E-Ol 

J.OOE-02 
NA 
NA 

l .OOE-02 

-I .OOE-02 
-I.OOE-04 
2.40E-<M 
J .S0E-02 
2.00E-05 
5 .00E-05 

NA 
J .OOE-02 
J .OOE-03 
2.40E-02 
6 .00E-02 

NA 
NA 

I .SOE-OJ 
J.OOE-06 
8.00E-04 

NA 
-I.S0E-03 
J.OOE-03 

NA 
7.00E-05 
7.S0E-02 

I 

I 

7.J0E-01 
-1 .IJOE-UJ 
7.00E+OO 

NA 
NA 
NA 
NA 

l.20E+OO 
1.70E+OO 
l.70E+OO 
3.-I0E+O I 
3.S0E-01 
2.22E+OO 
2.22E+OO 
l.80E+OO 
J .20E+O I 

NA 
NA 
NA 
NA 
NA 

J .50E-01 
J .S0E+OO 
9. I0E+OO 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

l.88E+OO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazud Ouoticnt a nd Cancer Risk : 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.06 
0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

0.001 
NA 
NA 

0.01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

! 

I 

I 

I 

i 
I 

EF =- Exposure Frequency 
ED .. Exposure Dunuion 
llW = llodyweig.ht 
AT ""A\'Craging Time 

2.J6E-02 
1.09E-02 
I.I IE-02 
5.00E-OJ 
l.1 6E-02 
1.07E-02 
3.00E-03 
I. IJE-02 
7.00E-03 

7.J0E-02 
J . I0E-02 
l.l7E-0 1 
2.7JE-0 1 
l .29E-O I 
J .0 -tE-0 1 
5.62E-O I 
5.5-IE-O I 
5.67E-O I 
J .25E-OI 
J .98E-O I 
6 .99E-0 1 
l .60E-02 
l.53E-OI 
5.ME-0 1 
2.29E-O l 
-t .60E-02 
J .88E-OI 
2. I0E-01 
1.70E-02 
6 .8 1E-Ol 
2.44E-OI 
2.76E-01 
J .6JE-OI 
.Z .701:.-01 I 
2.67[-01 
I .J0E-02 I 

J .74E-Ol 
l.%E-Ol 
6 .J-tE-01 

7.07E-03 
6 .93E-OJ 
5.75E-OJ i 
1.88E-03 
J .7JE-03 
8 .58E-02 
4.97E-02 
l.91E-03 
J .81E-OJ 
1.8-IE-OJ 
J .67E-OJ 
J .%E-03 
-I.BE-OJ 
4.86E-03 
J .74[-03 
1.85[-0J 
2.0 IE-03 
t .98E-02 

7.09E-02 
6 5-IE-02 
<,.J7E-02 

l.21E-02 

I.J5E-+-04 
I.SJE-+-01 
7.26E+OO 
J.20E-+-02 
6 .SOE-0 1 
6.I0E-+-00 
5.00E-+-04 
4.49E-+-02 
1.46E-+-O l 
2.05E-+-02 
3.07E-+-04 
9 .90E-+-O I 
7 .72E-+-03 
8.-I0E-+-02 
2.40E-Ol 

I 

4.7JE-t01 
1.95E-t-OJ 
1.17E+OO 
6.40E-01 
l.76E+o2 

I 4.20E+O I 

I J .J6E+02 

Contact to 
Onsllc Sc,d lmmt 
Not AppUcabW 

forCurrtt1t 
SIie Worker 

I 
I 

I 

I 
I 

i 

i 

I 
I 

I 
I 

Future Outdoor Park Worker 
Absorbed Dose Hazard l Cancer 

(m~-dav\ J Quotlenl I Rbk 
NC (Car) _ 

4.SE-09 6 .-tE-11 
2.6E-09 J .7E-I I 

I 

I I 6.JE-09 
I 

9.0E-11 

I 

5.JE-08 I 

i 
I 

I I 
I 

I 
I 
I 

I 
I 

I 
I i 

I 

ZE-04 
IE--04 

JE-05 

IE-OJ 

IE--03 

I 

I 

2E-IO 

I 
I 
I 

I 

I 
I 4E-10 

I 

I 

i 
I 

i 

I 
I 
I 

I 
I 

i 

' I Auumptlon, lo, Futu~ Outd-, Puk Wori,u j 
CF• IE--06 kg/mg 
SA= 1980 cml 1 
Af:z 02 mg/cm2 

Nole : Cells m 1h1s table \\etc mtenhunally lcn blank due to a lack oftox1c1ty da ta. 
NA= lnl"nnn:.ition nnl avai lable. 

IEF = 8 dau/ ,car 
ED: 7 )Cllr.l 

'nw,. 10 1kg 

IAr(Nc)= 365 days 
ATtCarh 25550 da\s 

• US EPA Region 2 recommends quantifyin@ denna l exposure only for cadmium. ar.icnic. PCOs. dioxins/furans and pcntachlorophcnol. since absorption factors ure nut ovailablc fo r other chemicals o 

i 

11 0199 
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TABLE G-28 
CA LC ULA TION OF ABSORB ED DOSE AND RISK FROM DERMAL CONTACT TO SEDI MENT 

CENTRAL TENDENCY (CT) 
SEA D-4 Remedial ln vcsligation 

Seneca Arm y Depo t Activity 

E4ua1111n li1r lntalc (mg/l,.g-day) ,. CS x CF x SA 'I'. AF X AU.S.....'L.f:E..tlQ 
OWxAT Equ.it1on for I laza rd Quotient"' Chrome D;uly lntulc 1Nc)IRcforcncc nose 

Vuoahli.:.1.1A-!,ump.1lil:w_fu_c..Euc.h..Rc.c.cpJ.11urtli..1ti:1LilLlb~}; 
CS"' Chcnm:.il Cunc1:n1r.11Lon in Sediment. from Scdimcni l:PC Datu 
CF "' Cum cr~1110 Fac1or 
SA::: Surfocc Ar..:a Conluct 
AF"' AJhcn:nct: Factnr 

EF "'Exposure Frequency 
ED ,. E.xposurc DurJtinn 
BW "' Body,.1c1ght 
AT "'Avcra@ing Time 

Equat111n for Cancer Risk = Chrome !}-.iii~ lntJ.,_c (Car),,: Slnpc Fuc1ur 

A O~= h_s;1,_1~!1fJin""""-J'_,,,,ccl'.\"'b==---==============-==========-=-------===== 
Dcrmitl Care. Slupe AbJu rplion EPC Future. Construction Wor-ker Future Recreational Visitor C hild 

Anal~lc i RID II Dermal I Factor• &d imcn l Abso rbed Dose Hazar d j Cance r Ah.,orhei.1 Do.le Hazard Cancer 
m -dn QuolH.'nt i Rhk -'..!rul..~ Quotient Rbk 

-----~ ~~(m~sll;~·•~·®=v>~-'~ ~'~=itl~"~!l-~<~m~sll;~·•~>-~<~N~,i~-~<C~• ~· ·--------~cN~, L• -~<C~ •~•Ll ______ _ 

Vo la tile Or11:anlc~ 
Acetone 
CJ rhon disulliJ1: 
Chlnrofun-n 
M1:thyl chlnritk 
t,.-kth,·I e1hvl ketone 
Me1h;•lcrn.: ·ch\11nJ1: 
Styrene 
Toluene 
Tnla l Xylcn1:s 

5'.·mhulatilc Or21rnlu 
IA- Dichlornhcnzcnc 
2-Mcthylnaphlhaknc 
-l-Mcthyl phcni1l 
Acenaphthenc 
Accnaphthylene 
Anthrn.:cnc 
lknzo(a);i nthrJccne 
llcivo(a)p~ renc 
Bc rv,,(h)lluornnthcnc 
/Jc11L,1(~hi)pcr)·lcne 
Oc nzo(k)lluurJnthenc 
B1s(2 -Ethylhc-..:yl)ph1halatc 
Butylt>crvylph1haliuc 
Ca rhazulc 
Chrvscnc 
Di-~-t>u1ylph1hala1c 
Di-n-ncty lphthalatc 
Dit>cnz(a.h)an1hrJccne 
Dil->cnzuforJn 
Diclh}I phthalatc 
Fluurn nthcnc 
l·luorc ne 
J lc-..:achlnruhcn,,ene 
lnJcno( 1.2.J-cJ}p~ n:ni: 
N-Nit rosoJ1phcnyl ammc 
N-Nitrosodipropylaminc 
N11phthalcne 
Phcnanthrcne 
l'hcnol 
l'yrenc 

Pc., licii.lc.1IPCB.1 
-lA"-IJIJD 
-lA '-DDE 
-lA'-DDT 
Aldrin 
Alpha -C."hlnrdane 
Aroclor-1 25-l 
Arndur-1 2(.0 
Beta-Bl-IC 
DidJrin 
EnJosulfan I 
Eni.lu;;u\fan II 
Emlusulfon sulfate 
EnJrin alJchyJc 
EnJrin kctnn1: 
Gamma-Chlunlanc 
llcptachlur 
llepl11chlu r cpt1•w.le 
Mc1h11xychl,,r 

Ni1r111, rom 11 liu 
2-Nilrotolucnc 
2-ummn-1 .6-0mitrnlulucnc 
-l-ummo-2J,-Dm11rn1olucnc 

Hrrhki i.l cs 
2.-l.5-T 

Mclab 
Alum1mun 
Anlimun~ 
Arsenic 
Barium 
llcr)llium 
Cadmium 
Cu\cium 
C:hrnmium 
Cnhah 
Coppe r 
Iron 
l.caJ 
Mag.nc~ium 
Mang11ncsc 
l-,krcur\· 
Nickel. 
Pntauium 
Sclemum 
Sil\'cr 
Sod1wn 
Vamulium 
line 

I 

I OOE.0 1 
<, .\CIE-02 
I OOE.02 

NA 
<,.OOE-0 1 
5 MRE-02 

NA 
NA 

6. IOE-03 
I JOE-02 

NA 

2.00E-0 1 I 

7.65[-0J 
NA 
NA 
NA 

2.00E-01 1 

1 ROE+OO 

NA 
-I OOE.02 
S(IOE.OJ 
(i.()(l[ --02 

NA 
J OOE-0 1 

NA 
NA 
NA 
NA 
NA 

I OOE-02 
2 00E..O I 

NA 
NA 

9.00E-02 
2.00E-02 

NA 
NA 

Jl fl(J E-0 1 
-l (lfl[-02 
-I IIOE--02 
8 ()(1[ .(l-l 

NA 
NA 
NA 

2 00E.02 
NA 

5AC1E-Ol 
l OOE-02 

NA 
NA 

1.00E-04 
l.50E-05 
5 00E-0-1 
I.ROE-05 
t ROE-05 

NA 
2.50E-05 
<,OOE-03 
C, OOE-OJ 
<,OOE-OJ 

NA 
NA 

5.00E--0-1 
500E-0-1 
1.JOE.05 
HlO E-OJ 

I OOE-02 
NA 
NA 

I.OOE-02 

-I OOE-02 
-I.CIOE-04 
2AOE-O-I 
.l50E-02 
2.00E-05 
5.00E-05 

NA 
l .OOE-02 
l .OOE-03 
2.40E-02 
600E-02 

NA 
NA 

I.SOE-OJ 
J OOE-06 
JIOOE-04 

NA 
-l.50E-OJ 
I OOE-03 

NA 
7 00[-05 
7. 50E-02 

2AOE-02 
NA 
NA 
NA 
NA 
NA 

7.JOE-0 1 
l -l(,E+-01 
7.JflE-0 1 

NA 
7 .lOE-02 
2 ROE-02 

NA 
2.00E-02 
7JOE--03 

NA 
NA 

7 J0[+-0(1 

NA 
NA 
NA 
NA 

I 60E+OO 
7 JOE-0 1 
-1.90[ -0] 
700[ +00 

NA 
NA 
NA 
NA 

U OE+oo 
l.70E+OO 
I 70E+OO 
]AOE+-0 1 
].50[ -01 
2.llE-KJO 
2.22[+00 
l.80E+OO 
l 20[+-0 I 

NA 
NA 
NA 
NA 
NA 

I ] .50[ -0 1 
-1.SOE+OO 
9 IOE+OO 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

I 88E+OO 
I NA 

NA 
NA 
NA 
NA 

I NA 
I NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Tota l Hazard uotienl and Cancer Risk: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

(l_O(, 

0 06 
NA 
NA 
NA 
NA 
NA 
NA 

A 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

0.001 
NA 
NA 

0.0 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Nute: Cell, m thi, t.:ah lc ,,ere intcnliorwll,· lcn M11nk due lo a lock oflo,;:1citv 
NA: lnfnnnatmn not u,·111luhh:. · · 

2.]t,E-02 
I OIJE-02 
I.I IE-02 
5.00E-03 
J.l{,E-02 
I 07E-02 
J OOE-OJ 
I.IJE-02 
7.00E-OJ 

7JOE-02 
J . JOE-02 
I 37E-0 1 
2.7J E-O I 
1.29E-O I 
.l.O-IE-0 1 
5 62E--0 1 
5 5-IE.O I 
5 c,7 E-0 1 
.l .25E-O I 
.l.'JRE-0 1 
<,.9'JE-0 1 
l.(.OE-02 
J 5JE-O I 
5.(ME-0 1 
2.2'JE-O I 
-1 .60E-02 
J.88[ -0 1 
2. IOE--0 1 
1.70E-02 
(,8 1[-0 1 
2.4 -lE-O I 
2.76[ -0J 
1 <,.lE-01 
2.70E-0 1 
2.67E-01 
I.JOE-02 
l.7-lE-0 1 
1%E..Ol 
<d -lE-01 

7.07 E-OJ 
6 'JJE-03 
5 75E-OJ 
l.!18[-0J 
J 7JE-03 
R.58E-02 
-1 .97[-02 
l.9 1E-OJ 
l.RIE-03 
1.R-lE-03 
J 67E-OJ 
l .%[-0) 
4.2JE-03 
-l .R6E-OJ 
J .7JE.0J 
I.R5E-OJ 
2 OlE -03 
1.9RE-02 

709E-02 
6.5-IE-02 
<, 37[-02 

l .21 E--02 

l.35E+-0-1 I 
l.5JE-+01 
7.26E+OO 
1.20[-+02 
6.R0E-01 
C,. IOE+OO 
5.00E-+04 
-l-l9E-+02 
IA6E-+0 1 
2.05E+o2 
J .07E+o4 
9.'XJE+o l 
7.72[-+0] 
RAOE-+02 
2AOE-O I 
-UJE+o l 
1.95[ -+0J 
1.17E+OO 
(,40[-01 
l.76F.-+02 
-l .20E-+OI 
J .J(,E+o2 

Cunl•cl t11 
On.,ilc Scdimc:-nl 
Not Ap plinb le 

for Future 
Con,lruclion Worker 

:? ROE--O'J 
l.<,2E-O'J 

-l flfiE-11 
2.J:? E-11 

<J[- 11 
51:- 11 

) 95E-09 5 (.SE- I I 2[-05 IE-IO 

J J2E-OR 7E-O-l 

9E-04 ZE-10 
uu m pl on., for future Rcc~• l1on•I Vuho r 

(Child) 

CF = 
SA a 
AF • 
EF • 
ED • 
nw • 
AT(Nc) = 

'AT(Car) • 

IE.()(, kLtfmg 
.\725 cm2 

0 2 m@/cm2 
-I ili) s/yca r 

15 kg 
_1(,5 J;n, 

25550 da~-, 

• l lSEPA Rcgmn 2 recommend~ 4uunt1 f}i ng den-nu\ exposure only for cadmium. ar.icn ic. PCBs , diux1ns/fu.rJru unJ pcntochloruphcnol. since absorption fo ctnr.i arc not a,a 1luhlc for other chemicals o 

P•1clo(J 



fa1uation for Intake (mg./kg-tl.i~)"' 

TABL E G-27 
CALCULATION OF ABSO RBED DOSE AND RISK FROM DERMAL CONTACT TO SEDI MENT 

REASONABLE MAXIMUM EXPOSURE (RME) 
SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

C5 .. x..CE.x..!i<L'UlL~Ex.Ell 
OW xAT 

'lariuhk.s...!ASiUOJiJJiu1Li.fur...E;i,;_h..K~cilliJ_~Jluh~1l1 
CS,. Chemical Comcnlr.itinn in Setlimenl. fr11m Sediment EPC Data 
CF,. C,1mer.m1n Faclnr 

EF = Exposure Frequency 
ED = Exposure Dur.itiun 
0 W = Oodywcip.ht 

Equation for Hazard Qunt1cnl:: Chrome Daily Intake (Nc)/RdCrcncc Dose 

Equalion for Cancer Risk"" Chronic Dail~- Intake (Car) x Slope Faclor 
Equation fnr Total Lifetime Cancer Risk = Atlult Contribution+ Child C11n1ribu1inn 

SA "'Surfo ce Arca Cuntael 
AF s i\dhercm::c Fac11•r AT "'AHrn@in@ Time 
ABS III hwmtin11.F;ic lnL...._ 

Care. Slop" Absn rption EPC 
S,:di ment 

Future Resident (Adult) Future Resident (Child) Resident 

Yn lalilc O rr,tan ic1 
Acetone 
Carbon disultidc 
Chlomfonn 
Mcthyl chloridc 
Methyl ethyl kelom: 
Mcthylenc chloride 
Styrene 
Toluene 
TntalXylcncs 

Scmini la lil l' O r gan ic, 
IA-Dichlorohcnzi:nc 
2-Mcth~·lnaph1huknc 
-l-~·lethylphcnnl 
Accnaphthcne 
Accnaphthylcm: 
Anthr.iecnc 
l.k1v.11(a)anthr.iccnc 
lknw(a)pyrcnc 
lkro:o(h) lluor.inthcnc 
llenz,,(gh1)pcrylcnc 
llc111.o(k) tluor.inthcnc 
B1s l2•E1hylhexy l)phthala tc 
Outylhcn7.ylphthala1c 
Carhazulc 
Clu·, ·llenc 
Oi-1~-huty lphtha I ate 
Di-11--oclylphtha luh! 
Dihcnz(a.h):inthr.iccne 
Dihcnzofur.in 
Dicthyl phth:ilalc 
Fluur.inthcnc 
Flunrcnc 
l lcx:ichloruhcnzcnc 
lndcno(l.2.J--cd)pyrcnc 
N -Nim,s0Uiprlcnyiam1 nc 
N-Nit rosodiprop~ la mine 
Naphlhalcnc 
l'hcnanthrenc 
l'hcnol 
1'~-rcnc 

P1:.1 1icidl'JIPC8J 
-t.-1 '-DDD 
-t.-t"-l>OE 
-t_-t".flDT 
Aldrin 
Alpha-Ch\onlanc 
Aruclor-1254 
An,cltir-12(.0 
Bcla•ll l!C 
J)1cltlrin 
EnJosulfon I 
Entlosulfon II 
Endosulfon sulfole 
Endrin uldchydc 
Endrin ketone 
Gamma-Chlord.i.rn: 
l lcpt:ichlur 
llcpt:ichlnr cpnxidc 
Mcthoxychli1r 

Nitniar um alics 
2-Nitrollllucnc 
2-.iminn--l.(,-Dinitrolnlucnc 
-1-amino-2.6-r> initrtitnluenc 

Hcr bicitlu 
2.-t.5-T 

Mctab 
Aluminum 
Anlimnn\" 
Ar..cnic · 
Burium 
Ocl)·llium 
Cadmium 
Caldum 
°Chrumiurn 
Cuhalt 
Copper 
Iron 
Lcutl 

l~:~;:~~S: 
Mcn:un· 
Nickel· 
Pnlau ium 
Selenium 

1Si h·cr 
Sodium 
Vanadium 
Zinc 

I 

I.IJOE-0 1 
"-.l (iE-02 
1.00E-02 

NA 
6.00E-0 1 
5.RRE-02 
!JIOE-0 1 
2.00E-01 
1.ROE-+00 

NA 
H JOE-02 
5 fJO E-(1J 
c,JiOE-02 

NA 
_HKtE-'1 1 

NA 
NA 
NA 
NA 
NA 

UKiE-02 
2JK1E-O I ,,A 

NA 
1JJ10E.(12 
!Jl(IE-02 

NA 
NA 

!C (J(IE-0 1 
-IJJOE-02 
-IJK1E-02 
lCJ lf1E-O-t 

NA 
NI\ 
NA 

2.(l{IE-02 
NA 

5.-HIE-01 
• .IIOE-02 

NA 
NA 

l.fl(IE-0-t 
I.SOE-05 
5.(l(J[-0-1 
l .~OE-05 
IJtflE-05 

NA 
2.50[-05 
(,JIOE-03 
r, .OOE.OJ 
(,JICtE-03 

NA 
NA 

5.00E-0-t 
Hl()E-04 
1.JOE-05 
5J1C1E-OJ 

l .l>tJE-02 
NA 
NA 

I JK1E-02 

-t .(l( lE.(l2 
-UJ(lE-04 
2.-lllE-04 
J .5hE-02 
2.(ICIE-05 
5JIC1E-OS 

NA 
_l.( ICIE-02 
.l .OOE-03 
2.-tOE-02 
r. .OOE-02 

NA 
NA 

l.5(1E-0J 
JJIOE-0<1 
K.OOE-0-t 

NA 
4.SOE-03 
1.(IOE-03 

NA 
7.CJOE-05 
7.50E-02 

De rma l F•clnr • 

(mg/1,:g-dav)-1 j (unil]ess) 

NA 
NA 

{,_\OE-OJ 
I .JOE-02 

NA 
?.65E-OJ 

NA 
NA 
NA 

2.-tOE-02 
NA 
NA 
NA 
NA 
NA 

7.JOE-01 
U<,E-+01 
7.JOE-01 

NA 
7 . .lOE-02 
v mE-02 

NA 
2 0(1[-02 
7 . .tnE-oJ 

NA 
NA 

7 . .l(IE+{l(I 
NA 
NA 
NA 
NA 

1.(,(1[-+{)(} 

7.JOE-0 1 
◄ . 'JU l:-0.1 

7.00E-+-00 
NA 
NA 
NA 
NA 

J.WE+OO 
l.70E+OO 
l.70E-+OO 
JAOE-+01 
J.50E-O I 
2.22E+OO 
2.22E-+OO 
1.icc1E+oo 
J .20E-t<il 

NA 
NA 
NA 
NA 
NA 

J.50E-O I 
-l .50E-+OO 
9. IOE+-00 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

1.RREi{)() 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.0<, 
0.0<, 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

0.001 
NA 
NA 

0.0 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard Quotient and Cancer Risk: 

2.J6E-02 
1.0%-02 
I.IIE-02 
S.OOE-0.l 
1. IGE-02 
1.07[-02 
J .OOE-OJ 
I. IJE-02 
7.00E-OJ 

7.JOE-02 
J \OE-02 

I U7E-OI 
2.7.lE-01 
l.21JE-0 1 
J.0-l[-01 
5.Gl[-0 1 
5.5-lE-0 1 
5.67[-0I 
J . .'.!5E-OI 
J .IJKE-01 
(,_IJ',1[.()] 
IJ.OE-02 
J .53E-Ol 
5.64[-01 

I 2.29E-01 
H.OE-02 
3.KRE-01 
2. IOE-01 
1.70E-02 
6.RlE-01 
2.-t4E-O I 
2.7(,E-0 1 
H,J E-0 1 
l .7UE-O I 
2.67E-0 1 
[_J (J[-02 
J .7-l E-0 1 
l.%E-O I 
{,.J-lE-0 1 

7.(171:-{JJ 
6.9JE-OJ 
5.75[-0J 
I .KRE-0~ 
J .7JE-OJ 
l<.5RE-02 
-1 .97[--02 
l.91E-OJ 
J.KIE-OJ 
1.R4E-03 
H,7E-OJ 
J .'JGE-0.l 
-t .2JE-OJ 

1 -l .86E-OJ 
J .7-l[.(IJ 

, 1.85E-OJ 
. 2.0 IE-03 

1.98E-02 

7.09E-02 
(,.5.JE-02 
rd 7E-02 

UIE-02 

U5E+O-l 
l.53E+<.I I 
7.26[ +00 
l .20E+<J2 
6.80E-OI 
6. JOE+oo 
5.(1()[+04 
4.4%+02 
l.46E+OI 
2.05E+-02 
J .07E+04 
IJ.90E+O I 
7.72E+-OJ 
8.-tOE+-02 
2.40E-O I 
4.73E+-Ol 
l.'J5E+OJ 
1.1 7[+00 
6.-lOE--0 1 
l.76E+02 
4.20E.+O I 
.l.J(,E.+02 

Nntc: Cells in this tahlc wen.: intentiunulh· left hlanl: Jue lo u lack oftosicil\' data. 
NA:: lnt"orma1ion not 11,·ai lahle. · • 

7.87[ -08 1 2.70[-08 -tE-OJ 
4 .56E-08 1.5GE -08 JE-OJ 

l I.IIE-07 

I 9.JJE-07 

1 J .SIE-08 
I 

I 

I 

5E-O-t 

2E-02 

! JE-02 ! 

r,E-OK 
JE-08 

7E-08 

Au umplions fo r Futun: Rci idm t (Adul t) 

CF = I E-06 k!!,fmg 
SA"' K.f,RO cm2 
AF= I mg/cm2 
1Efs: -t5 tla\·1/\-car 
1
ED=- 2-l \"c;rs· 
OW= 70 i.:g 

1AT (Ne)"" JU<.O days 
1AT Car = 25.550 da\·s 

'J. \!CE-OK 7.K7[-(19 SE-OJ 
5.J2E-OR -l.5(,E-09 JE-OJ 

I.Z'JE-07 I.I IE-08 SE-04 

1.09[-06 2[-02 

JE-02 

2E-OR 
IE-fl!C 

2E.(1R 

Auumplion1 fo r Future Rc.-,ldc.-n t (Ch ild) 

CF a IE--06 kg/mg 
SA = 2.170cm2 
AF s I mg/cm2 
EF "' 45 days/ycu r 
El)s (, \"cars 
10w = ,s kg 
AT(Nc)"' 2.190 da\·s 
AT Ca r "" 25.550 da~·s 

• I JSEPA Region 2 recommends quantify ing dcnnul csposure only for cadmium. arsenic. PC:Os. dioxiru/fur,ms and pcnwchlomphcool. since ·absorption faclors an: no1 a\·ailable for ulhcrchcmic:ils of concern. 

8E-08 
4E-08 

9E-08 

ZE-07 

11 01-.99 



TABLE G-28 
CA LCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SED IMENT 

CENTRAL TENDENCY (CT) 
SEAD-4 Remedia l Investigation 

Seneca A rmy Depot Activity 

CJi.x...CE.L<;a,u\.L'<.LillLx..EE.x_ED 
8WxAT 

Y.Jiri.a.b.lul.1.rnunJUmruiJ\!fb~.hJ{~cPl1lLJ!tli.s1c.d.».~); 
CS= Chcmic:il C<>nccnlr'Jti1in in Sediment. from Sediment EPC Oat.a 
CF"' Conn:rsinn Fac\llr 

EF = E.'-posurc Frequency ' 
ED = Exposure Duration 

Equilliun fo r I ln,ml Quollcnt = Chrnnic D:uly Intake (Nc)/Rcti:rcncc Dose 

Equation fo r Cancer Risk= Chrome D,uly lntale (C.ir) x Slope Factor 
Equation liir Total Lifetime Cancer Risk = Adult C11ntrihuti11n + Child Contribution 

SA= Surfocc Area Cnntact 8 W : Fln<lywcight 
AF = Adherence Factor AT = /Wcraging Time 
All£...::..AJ:iso 'o 

£PC Future Resident Adult Future Resident Chi ld 
Abiorbed D01e Haxa rd Cuntrihulion I Hazard Conlribution I 

(mllg-da,·) Quotlcnl ! to Lifcl imc I l11 Lirctlme 1 

Vo latile OrRanlcJ 
/\cclom: 

'Carbon disullhk 
Chlomfonn 
~·1c1hyl chloride 
Mcthvl cthvl kctonc 
Mcth;·tcnc ·chluridc 
St\"Tcnc 

Tt;lucm: 
'fow l Xylcncs 

&-min1latik O rganici 
l..l•Dichlomhcnzcnc 
2- Mcthylnaphthulcnc 
·H,fothylphcnol 
Accnaphthcnc 
Ac\:'n:iphth~·lcm:: 

IAnthrJccnc 
Bcnzu(a)anthrnccnc 
0cnzo(a)pyn::nc 
0cnzo(b)lluo rnnthcnc 
Bcnzo(ghi)pcr~: lcnc 

ll]cnzo(L:)llunnanthcnc 
Ois(2 -Ethylhcxyl)phtha latc 
Butylbcnzylphthalalc 
Carbazolc 
Chryscnc 
Di-n-hutylphthahitc 
Di-n-octylph1hala1c 
Dihcnz(a.h):inthr.iccm: 
Dihcnzofurnn 
Dwthyl phthalatc 
Fluorn nthcnc 
Fluorcm: 
I lcl>:achlorohcnzcnc 
lndcnu(l.2.J-cJ)p~rcnc 
N-Nitmsodiphcnylaminc 
N-Ni1rnsodiprnpylam1m.: 
Naphthalene 
Phcnunthrcm: 
Phcno\ 
Pyrcm: 

Pcsticidu/PCBs 
.JA'-DDD 
-l.4'-DDE 
-l.4'-DDT 
Aldrin 
Alpha-Chlordane 
i\roc\or•l25.J 
/\ roc\or-]2(,(1 
lkta·BI-IC 
Dicldrin 
Endosulfan I 
Endosulfon II 
Endosulfon .~ ulfotc 
Emlrin a l<lchydc 
En<lrin kctonc 
G·,unma-Chlo r<lanc 
Hcptachlor 
llcptachlurcpoxi<l,: 
Mcthoxychlnr 

Nitrua rnmalic.1 
2-Nitmtolucn,: 
1-amino-.JJ,.J)initro1nluc111.: 
.J-uminn•2.li•Dinitrntnhu:n,: 

Hcrhicitlcs 
2..J.5-T 

Mehtb 
Aluminum 
/\ntimon~· 
/\r..cnic 
Barium 
Bcl)·llium 

(:~7~~m 
Chromium 
Cnhalt 
'Copper 
lrua 
l..c:id 
Mugncsium 
Munganesc 
r-.k rcurv 
Nickd. 

Pota.~s1um 
Selenium 
Silver 
Sodium 
Van:idium 
Zinc 

IJl{)E-01 
(, .. 10[-02 ! 
1.00E-02 

NA 
NA 

6. IOE-03 
I.JOE-02 

NA 
NA 

(,.OOE-0 1 
5.KRE-02 
2.(l(l[ -0 1 
200E-O I 
l .kCJE+oo 

NA 
.J r>OE-02 

7.(,5[-0J 
NA 
NA 
NA 

5.00E-OJ , 

1 2..JOE-02 
NA 
NA 
NA 
NA 
NA 

(,OOE-02 t 

NA 
J OOE-01 

NA 
NA 
NA 
NA 
NI\ 

1 (IOE-{12 
2 (1(JE..{1\ 1 

NA 
NA 

'J.OOE-02 
! Jl{)E-02 

NA 
NA 

IUIOE-0 1 
-l IIOE-02 
.i flOE-m 
k.()(11:-0.J 

NA 
NA 
NA 

200[-02 
NA 

5 .JOE-0 1 
l (I0[-02 

NA 
NA 

I.OOE-04 
1.50[-05 
5.00E-0.J 
1.80E-05 
1.801::-05 

NA 
2.SOE-05 
6.00E-OJ I 
(,.0<1[-03 
liOOE-03 

NA 
NA 

5 flO E-0.J 
5.flOE.-04 
IJOE-05 
5.00E-03 

1.0CIE-02 
NA 
NA 

I.OOE-02 

.J.(1(1[-02 
Hl()E-0.J 
2..JOE-04 
3.50E-02 
2.(l{)E-05 
5.ll{)E--05 

NA 
3.00E-02 
3.00E-03 
2.40E-02 
(, OOE-02 

NA 
NA 

I.SOE-OJ 
J OOE-06 
KUOE-0.J 

NA 
4.50E-OJ 
I OOE-OJ 

NA 
700E-05 
7.50£--02 

7.JOE-0 1 
1.4(,E-tO I 
7.JflE-01 

NA 
7.JOE-02 
2.HOE-02 

NA 
2.00E-02 
7.JOE-03 

NA 
NA 

7.1(![+(1{) 

NA 
NA 
NA 
NA 

l.(.OE+oo 
7.JOE-01 
-l .'JOF.-03 
7 00E-t00 

NA 
NA 
NA 
NA 

l.20E-t00 
l.70E-t00 
l.70E-t00 
JAOE-tO I 
J .SOE-0 1 
2.22E+oo 
2.22E-t00 
J.ROE+OO 
J.20E+o l 

NA 
NA 
NA 
NA 
NA 

3.SOE-01 
4.50£-tOO 
9. IOE#lO 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

J.KRE+oo 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Hazard uoti cnt and Cancer Risk: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.06 
0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

0.00 1 
NA 
NA 

0.0 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

' 

' 
I 

I 

2.36E-02 
1.09E-02 
1.IIE-02 
5.00E-OJ 
I. JC,E-02 
l.07E-02 
J OOE-OJ 
l.lJE-02 
7.00E-03 

7.JOE-02 
3. JO F.-02 
1.37E-01 
2.7J E--01 
1.29£--01 
J .0.JE -0 1 
H,2E-O I 
5.54E-O I 
5.67E-0 1 
J.25E-O I 
.l .98E-O I 
(,.99E-0 1 
IJ.OE-02 
.l .5JE-OI 
5.6.J F.-01 
2.29E-O l 
-l .ME--02 
J .88£-01 
2.IOE-01 
1.70E-02 
6.l! lE--0 1 
2.44E-0 1 
2.76E-O I 
J 6J E-O I 
2.70E-Ol 
2.67E-O I 
\.JOE-02 
J.7-IE-01 
1.%[--0 1 
6 . .l4E-OI 

7.07E-OJ 
6.93 E-OJ 
5.75F.-03 
1.88£--03 

N, Cu 

I 

! 

I 

' 

; J.7JE-03 
I J.8.JE-09 J .8.JE-1 0 
I 2.23[-09 ; 2.23E-10 

. 8.SSE-02 
4.97£-02 
l.91F.-03 
3.81[-03 
1.84E-03 
.l .67E-03 
J.%E-OJ 
4.23E-03 
-l .8liE-03 
J .74E-OJ 
l.l!5E-OJ 
2.0I E-OJ 
l.9~E-02 ! 

7.09[-02 
6.54 E-02 
6.J7 E-02 ' 

l.21E-02 

l.35E-t0.J 
1.5JE+O I 
7.26E+oo 5.42E-09 5.42£- 10 
1.20E-t02 
6.SOE-01 
6.IOE+oo 4.56E-08 
5.<X)E-t0-1 
4.4 9E-t02 
I..J6E-t0 1 
2.05E+o2 
J.07E+04 
9.90£+0 1 
7.72E+OJ 
R.40F.-t02 

I 2.40[-0 1 
-l .73E-t01 
1.95E-t0J 
J.l7E+oo 
6.40E--O I 
1.76H-02 
.J .20E-t0 1 
J .36E+m 

2E-0.J 
IE-0.J 

2E-05 

9[--0.J 

I IE-OJ 

CancerRbk 

9E-JO 
5E- \O 

IE-09 

i Auumplloru for Future Rc.sldr:nt (Adult) 

CF "' I E-06 kglm@ 
IS/\"' li.360 cm2 
AF "' 0 20 mg/cm2 
EF.. 15 Wl ,·s/n·ar 
ED.. 7 ,·c~rs-
l)W :a 70i.:g 
/\T(Nc),. 2.555 duy.1 

IAT Car a 25 550 d.ns 
Noh: : Cells in this 1ahlc \\Crc intcntion:illy left bl11nl: due 10 a lack of111xici1y data . 
NI\"' lntt1nna1ion m,t 11n11l11hlc. 

I 
I 

-l.49F.-09 
2.(-.0E-09 

1.28E-\O 
7..J2E-1 1 

I li.JJ E-O'J UII E-1 0 

! 5.JIE-OR 

Quoticnl 

2[ -04 
IE-04 

JE-05 

IE-OJ 

IE-OJ 

Cancer Risk 

JE- 10 
2E-IO 

JE-10 

Auumplions fo r Fururc Rcsidcnl (Child) 

CF= IE-Oli kg/mg 
SI\= 1.590 cm2 
AF"' 0.20 mg/cm2 
1Ef... 15 days/year 
ED • 2 , ·cars 
BW :a 

1/\T(Nc)e 
!AT Car • 

15 i.:g 
7JO <lays 

25.550 duvs 

I 

• US EPA Region 2 n·commcnd., quunllfying dermal exposure only for c11dmium. 11rscnic. PC Os. dioxins/furuns 11nd pcnl11chlorophenol. since absorption factors an: nol unil:1blc for other chemical.1 nf cnnccm. 

Resident 
Total 

Lifetime 
Cancer Rbk 

IE-09 
7E-JO 

IE-09 

JE-09 
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APPENDIX H 
List of Ta hies for Ecological Risk Assessment 

SEAD-4 
Seneca Army Depot, NY 
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H.1 Stati stical Summary -- Surface Soi l (0 -1' bi s) 

H.2 Statistica l Summar-· -- Mixed Soi l (0 -4 ' bis) 

H.3A Stat istica l Summary -- Ditch Soil 

H.38 Statisti ca l Summaf\' -- Sediment 

H.4 Stat ist ical Summar-: -- Surface Wate r 

:: t:::::§lftliiBffii;DjfAliEis. : ] 
H.5 Ecologica l Risk Screen ing - Su rface Soil (0- 1' bis ) 

H.6 Ecological Risk Screen ing - Mixed Soil (0--l' bis) 

H. 7 A Ecological Risk Screening - Ditch So il 

H.78 Ecologica l Risk Screening - Sedi ment 

H.8 Ecologica l Risk Screeni ng - Surface Wate r 

H.9 Summary of COPCs 

:itmsifitt~Eeu~no& if!Jititii$: 
H. IO NOAEL Toxicitv Reference Va lu es fo r Soil COPCs-Birds 

H.1 1 LOAEL Toxicit,; Reference Va lues fo r Soi l COPCs-Birds 

H.1 2 NOAEL Toxici t'- Reference Values fo r Soil COPCs-Mamma ls 

H. I 3 LOAEL Toxic it'- Reference Values fo r Soi l CO PCs-Mammals 

H. 14 Toxicit, Reference Values fo r Fi sh 

H.15 Soil to Plant Uptake and Bioaccumulation Factors fo r COPCs 

H.16 W ildli fe Intake Rates - Al l receptors 

H. 17 Adverse Effects Concentrations - Amphibians 

Meadow Vole 
H. 18 Calculated Surface Soi l Exposure-Meado\\· Vole 

H.19 Calculated Mixed Soil Exposure-Meadm,· Vole 

H.20 Calcu lated Surface Soi l Haza rd Quotients-MeadO\\' Vole 

H.21 Calculated Mixed Soi l Haza rd Quotients-Meado\\· Vole 

Short-tailed Shrew 
H.22 Ca lculated Surface Soil Exposure-Sh ort-t a il ed Shre\\· 

H.23 Calcul ated Mixed Soil Exposure-Sh ort-tailed Shre\\' 

H .24 Calculated Surface Soil Hazard Quotients-Short-ta il ed Shrew 

H.25 Calculated lixed Soi l Hazard Quotients-Shon -tailed Shre\\· 

Red-tailed Hawk 
H.26 Calculated Surface Soil Exposure-Red-tailed Ha\\'k 

H.27 Calcu lated Mixed Soil Exposure-Red-ta il ed Ha \\'k 

H.28 Calcu lated Surface Soil Haza rd Quoti ents-Red-ta iled Ha\\'k 

H.29 Calculated Mixed Soil Hazard Quotients-Red-ta il ed Ha\\'k 

Mourning DoYe 
H.30 Calculated Sur fac e Soil Exposure-Mourning Dove 

H.3 1 Calcu lated Mixed Soil Exposure-Mourning Dove 

H.32 Calcul ated Surface Soil Haza rd Quotients-Mourning Dove 

H.33 Calculated Mixed Soil Haza rd Quotients-Mourning Dove 

lnYertebrates 
H.34 In vertebrate Risk Screening fo r Soil COPCs 

p pit pro_1ects seneca s➔n nsk econsk n~w se- d1mc:nt Thi hst xis TOC 

SEAD 4 RJ/FS Appendix H 

Revis ion: 2 

Date: January 2002 



n1 



APPENDIXH 
List of Tables for Ecological Risk Assessment 

SEAD-.J 
Seneca Army Depot, NY 

Meadow Vole 
H.35 Calculated Ditch Soil Exposure-Meadow Vole 
H.36 Calculated Ditch Soil Hazard Quotients-Meadow Vole 

Short-tailed Shrew 
H.37 Calculated Ditch Soil Exposure-Short-ta iled Shrew 
H.38 Calculated Ditch Soil Hazard Quotients-Short-tailed Shrew 

Red-tailed Hawk 
H.39 Calculated Ditch Soil Exposure-Red-tailed Hawk 
H . .J O Calculated Ditch Soil Hazard Quotients-Red-tailed Ha\\·k 

Mourning Dove 
H.4 I Calculated Ditch Soil Exposure-Mourning Dove 
H.42 Calculated Ditch Soil Hazard Quotients-Mou rning Dove 

Invertebrates 
H.43 Invertebrate Ri sk Screen ing for Ditch-Soil COPCs 

Great Blue Heron 
H.44 Calculated Sediment Maximum Concentration Exposure - Great Blue Heron 
H.45 Calculated Sediment Mean Concentration Exposure - Great Blue Heron 

H.4 6 Calculated Sediment Hazard Quotients-Great Blue Heron 

Largemouth Bass 

SEAD 4 Rl/FS Appendix H 
Revision: 2 

Date: January 2002 

H.47 Calculated Surface Water Maximum & Mean Concentration Exposures - Largemouth Ba 

H.4 8 Calculated Surface Water Hazard Quotients-Largemouth Bass 

Amphibian 
H.4 9 Ca lcul ated Surface Water Maxi mum & Mean Concentrati on Exposure - Amphibian 
H.50 Calculated Surface Water Hazard Quotients - Amphibian 

p p,t proJ<cts s<n<ca s4n nsk <con sk new sed ,mcnt Tbl_l,st .,Is TOC 
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Analyte 

~Qliltile Qcgilaii;s 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Acetone 
Benzene 
Chloroform 
Methyl butyl ketone 
Methylene chloride 
Toluene 
Trichloroethene 

Semi:lQliltile Qcgaaii;!i 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo(b )fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
l is(2-Ethylhexyl)phthalate 

dutylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz( a, h )anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-cd)pyrene 
N-Nitrosodiphenylamine 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

ee!iticidesleCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor-1254 
Aroclor-1260 
Beta-BHC 
'lieldrin 
:ndosulfan I 

I Endosulfan II 
Endosulfan sulfate 

S4_sums.xls\SS 

Table H.1 
Surface Soil (0-1 ft bis) Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

No. of No. of Frequency Mean Standard Max Hit 
Valid Hits (%) (mg/Kg) Deviation 

Analyses (mg/Kg) (mg/Kg) Normal? 

79 2 3% 7.12E-03 2.32E-03 2.00E-03 FALSE 
79 3 4% 7.15E-03 2.25E-03 4.00E-03 FALSE 
80 30 38% 1.41E-02 2.25E-02 1.40E-01 FALSE 
79 1 1% 7.18E-03 2.27E-03 1.00E-03 FALSE 
80 2 3% 8.24E-03 7.89E-03 1.20E-02 FALSE 
80 1 1% 8.04E-03 7.86E-03 9 00E-03 FALSE 
79 1 1% 7.21 E-03 2.21 E-03 3.00E-03 FALSE 
79 22 28% 6.29E-03 2.60E-03 7.00E-03 FALSE 
79 3 4% 7 09E-03 2.34E-03 3.00E-03 FALSE 

70 13 19% 4.32E-02 2.15E-02 3.50E-02 FALSE 
78 7 9% 6.29E-02 5.45E-02 7.80E-02 FALSE 
70 7 10% 4.56E-02 1.54E-02 5.19E-02 FALSE 
80 13 16% 6.72E-02 7.04E-02 1.10E-01 FALSE 
80 67 84% 6.44E-02 1.08E-01 5.60E-01 FALSE 
80 65 81% 6.71E-02 1.03E-01 4.40E-01 FALSE 
80 65 81% 9.46E-02 1.54E-01 8.30E-01 FALSE 
80 45 56% 6.83E-02 8.27E-02 3.00E-01 FALSE 
80 39 49% 7.02E-02 9.41E-02 5.1 0E-01 FALSE 
80 62 77% 6.43E-01 2.27E+00 1.30E+01 FALSE: 
80 9 11% 1.51 E-01 7.89E-01 7.10E+00 FALSE: 
80 17 21% 6.54E-02 7.34E-02 1.20E-01 FALSE 
80 70 88% 7.50E-02 1.17E-01 5.70E-01 FALSE 
80 41 51% 5.98E-02 7.43E-02 2.70E-01 FALSE 
71 7 10% 4.71E-02 1. 75E-02 4.40E-02 FALSE 
80 17 21% 6.82E-02 7.27E-02 1.25E-01 FALSE 
71 13 18% 4.42E-02 2.11 E-02 5.80E-02 FALSE 
70 13 19% 4.26E-02 2.09E-02 2.20E-02 FALSE 
80 75 94% 9.81E-02 1.87E-01 1.05E+00 FALSE 
79 5 6% 6.76E-02 6.24E-02 7.40E-02 FALSE 
80 44 55% 6.49E-02 8.16E-02 2.70E-01 FALSE 
70 1 1% 4.95E-02 1.60E-02 1.90E-02 FALSE 
77 11 14% 5.78E-02 4.73E-02 7.40E-02 FALSE 
80 70 88% 7.53E-02 1.28E-01 6.40E-01 FALSE 
70 2 3% 4.90E-02 1.69E-02 1.70E-02 FALSE 
80 71 89% 9.24E-02 1.65E-01 9.80E-01 FALSE 

80 19 24% 5.89E-03 2.13E-02 1.90E-01 FALSE 
80 26 32% 6.45E-03 1.82E-02 1.60E-01 FALSE 
80 27 34% 1.46E-02 8.48E-02 7.60E-01 FALSE 
80 1 1% 1.26E-03 4.10E-04 2.20E-03 FALSE 
80 5 6% 1.29E-03 4.30E-04 2.40E-03 FALSE 
80 8 10% 1.34E-03 5.90E-04 4.90E-03 FALSE 
80 20 25% 3.94E-02 5.S0E-02 3.10E-01 FALSE 
80 3 4% 2.58E-02 1.26E-02 1.10E-01 FALSE 
80 10 13% 1.51 E-03 9.20E-04 7.60E-03 FALSE 
80 5 6% 2.64E-03 1.13E-03 7.40E-03 FALSE 
80 4 5% 1.26E-03 4.00E-04 1.70E-03 FALSE 
80 3 4% 2.49E-03 8.40E-04 5.20E-03 FALSE 
80 1 1% 2.46E-03 7.90E-04 3.80E-03 FALSE 

SEA D-4 RJ/FS Appendi x H 
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95% UCL Exposure Point 
of Mean Concentration (EPC)* 
(mg/Kg) (mg/Kg) 

7.58E-03 2.00E-03 
7.49E-03 4.00E-03 
1 39E-02 1.39E-02 
7.70E-03 1.00E-03 
8.43E-03 8.43E-03 
8.19E-03 8.19E-03 
7.55E-03 3.00E-03 
7 05E-03 7 00E-03 
7.54E-03 3.00E-03 

5.63E-02 3.50E-02 
7.49E-02 7.49E-02 
5.11 E-02 5.11 E-02 
7.54E-02 7.54E-02 
8.40E-02 8.40E-02 
8.56E-02 8.56E-02 
1.15E-01 1. 15E-01 
8.56E-02 8.56E-02 
8.23E-02 8.23E-02 
4.19E-01 4.19E-01 
9.52E-02 9.52E-02 
8.12E-02 8.12E-02 
9.49E-02 9.49E-02 
8.74E-02 8.74E-02 
5.61 E-02 4.40E-02 
7.97E-02 7.97E-02 
5.76E-02 5.76E-02 
5.25E-02 2.20E-02 
1 09E-01 1.09E-01 
7.25E-02 7.25E-02 
8.63E-02 8.63E-02 
5.24E-02 1.90E-02 
7.37E-02 7.37E-02 
9.51 E-02 9.51E-02 
5.34E-02 1.70E-02 
1.15E-01 1.15E-01 

4.52E-03 4.52E-03 
5.66E-03 5.66E-03 
7.12E-03 7.12E-03 
1.32E-03 1.32E-03 
1.35E-03 1.35E-03 
1.41 E-03 1.41E-03 
3.96E-02 3.96E-02 
2.71E-02 2.71E-02 
1.60E-03 1.60E-03 
2.79E-03 2.79E-03 
1.32E-03 1.32E-03 
2.62E-03 2.62E-03 
2.57E-03 2.57E-03 



Analyte 

Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 

t'!litrgacgmatii;& 
1, 3, 5-Trinitrobenzene 
2,4,6-Trinitrotoluene 
2 ,4-Di nitrotol uene 
2-amino-4,6-Dinitrotoluene 
4-Nitrotoluene 

~ 
Aluminum 
Antimony 
Arsenic 
0- .. : . . ...... 
ua1u,.1111 

Beryllium 
Cadmium 
Calcium 
Chromium 
Chromium, Hexavalent 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Table H.1 
Surface Soil (0-1 ft bis) Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

No. of No. of Frequency Mean Standard Max Hit 
Valid Hits (%) (mg/Kg) Deviation 

Analyses (mg/Kg) (mg/Kg) Normal? 
80 3 4% 2.75E-03 2.85E-03 2.70E-02 FALSE 
80 8 10% 2.81E-03 2.19E-03 2.00E-02 FALSE 
80 2 3% 2.44E-03 7.70E-04 4.20E-03 FALSE 
80 8 10% 1.49E-03 1.14E-03 7.40E-03 FALSE 
80 3 4% 1.29E-03 5.20E-04 4.20E-03 FALSE 
80 4 5% 1.32E-03 5.30E-04 3.60E-03 FALSE 

80 1 1% 6.64E-02 1.80E-02 1.20E-01 FALSE 
80 1 1% 6.58E-02 1.70E-02 7.20E-02 FALSE 
80 1 1% 6.70E-02 2.39E-02 2.25E-01 FALSE 
80 1 1% 6.60E-02 1.72E-02 9.00E-02 FALSE 
73 1 1% 7.03E-02 4.19E-02 3.90E-01 FALSE 

80 80 100% 11652.13 2631 .98 18800 FALSE 
80 31 39% 8.21 22.67 148 FALSE 
80 80 100% 4.96 1.98 14.6 FALSE 
80 80 100% 79.71 42.37 278 FALSE 
80 80 100% 0.55 0.2 1.8 FALSE 
80 9 11% 0.17 0.41 2.3 FALSE 
80 80- 100% 20529.44 37178.88 196000 FALSE 
80 80 100% 916.29 2663.41 18600 FALSE 
15 4 27% 8.15 4.42 14.7 TRUE 
80 80 100% 10.12 2.69 19.1 FALSE 
80 80 100% 463.61 1344.75 7330 FALSE 
80 2 3% 0.41 0.15 0.87 FALSE 
80 80 100% 23674.38 6792.34 64600 FALSE 
80 73 91% 162.57 1035.8 9280 FALSE 
80 80 100% 5501.81 4140.06 35300 FALSE 
80 80 100% 508.07 228.25 1540 FALSE 
80 42 52% 0.1 0.16 1.2 FALSE 
80 80 100% 29.49 23.98 228 FALSE 
80 80 100% 1422.26 388.74 2340 TRUE 
80 20 25% 0.47 0.41 3.4 FALSE 
80 5 6% 0.19 0.22 1.7 FALSE 
80 28 35% 68.56 141.84 1270 FALSE 
80 17 21% 1.14 1.47 5.4 FALSE 
80 80 100% 37 .26 137.39 1250 FALSE 
80 80 100% 229.08 361 .95 2020 FALSE 

• EPC is the lesser of the Max Hit vs the 95% UCL. 
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95% UCL Exposure Point 
of Mean Concentration (EPC)* 
(mg/Kg) (mg/Kg) 
2.80E-03 2.80E-03 
2.93E-03 2.93E-03 
2.56E-03 2.56E-03 
1 61 E-03 1.61 E-03 
1.36E-03 1.36E-03 
1.40E-03 1.40E-03 

6.88E-02 6.88E-02 
6.81E-02 6.81E-02 
6.95E-02 6.95E-02 
6.83E-02 6.83E-02 
7.30E-02 7.30E-02 

12332.58 12332.58 
9.11 9.11 
5.25 5.25 

87.77 87.77 
0.59 0.59 
0.16 0.16 

23979.91 23979.91 
1189.19 1189.19 

10.15 10.15 
10.62 10.62 

387.17 387.17 
0.43 0.43 

24790.79 24790.79 
68.54 68.54 

5878.16 5878.16 
549.18 549.18 

0.1 0.1 
30.87 30.87 
1494.7 1494.7 
0.52 0.52 
0.19 0.19 

67.28 67.28 
1.4 1.4 

28.51 28.51 
243.78 243.78 



Analyte No. of 
Valid 

Analyses 

'.lt'.12latile Qcgaaii:!i 
1, 1-Dichloroethane 121 
1,2-Dichloroethene (total) 121 
Acetone 122 
Benzene 121 
Chloroform 122 
Ethyl benzene 121 
Methyl butyl ketone 122 
Methylene chloride 121 
Toluene 122 
Total Xylenes 122 
Trichloroethene 121 

Semill12latile Qcgaaii:s 
2-Methylnaphthalene 122 
Acenaphthene 118 
Acenaphthylene 122 
Anthracene 122 
Benzo(a)anthracene 122 
Benzo(a)pyrene 122 

,nzo(b )fluoranthene 122 
...,enzo(ghi)perylene 122 
Benzo(k)fluoranthene 122 
Bis(2-Ethylhexyl)phthalate 122 
Butylbenzylphthalate 122 
Carbazole 122 
Chrysene 122 
Di-n-butylphthalate 122 
Di-n-octylphthalate 117 
Dibenz(a,h)anthracene 122 
Dibenzofuran 97 
Diethyl phthalate 89 
Fluoranthene 122 
Fluorene 122 
lndeno(1 ,2,3-cd)pyrene 122 
N-Nitrosodiphenylamine 89 
Naphthalene 122 
Phenanthrene 122 
Phenol 89 
Pyrene 122 

eestii:idesleCa!i 
4,4'-DDD 122 
4,4'-DDE 122 
4,4'-DDT 122 
Aldrin 122 
Alpha-BHC 122 
11.lpha-Chlordane 122 

oclor-1248 122 

IAroclor-1254 122 
Aroclor-1260 122 

S4_sums.xls\So 0-4 ft 

Table H.2 
Mixed Soil (0-4 ft bis) Exposure Point Concentration Summary 

SEAD-4 • Remedial Investigation 
Seneca Army Depot Activity 

No. of .Frequency Mean Standard Max Hit 
Hits (%) (mg/Kg) Deviation 

(mg/Kg) (mg/Kg) Normal? 

2 2% 6.25E-03 1.06E-03 2.00E-03 FALSE 
3 2% 6.27E-03 9.75E-04 4.00E-03 FALSE 

31 25% 1.11 E-02 1.86E-02 1.40E-01 FALSE 
1 1% 6.29E-03 1.03E-03 1.00E-03 FALSE 
3 2% 7.00E-03 6.37E-03 1.50E-02 FALSE 
1 1% 6.29E-03 1.03E-03 1.00E-03 FALSE 
1 1% 6.91E-03 6.29E-03 9.00E-03 FALSE 
1 1% 6.31E-03 9.53E-04 3.00E-03 FALSE 

35 29% 6.20E-03 6.59E-03 1.40E-02 FALSE 
1 1% 6.91E-03 6.28E-03 8.00E-03 FALSE 
3 2% 6.23E-03 1 07E-03 3.00E-03 FALSE 

16 13% 8.53E-02 8.16E-02 2.60E-01 FALSE 
9 8% 7.59E-02 6.29E-02 8.80E-02 FALSE 
10 8% 8.49E-02 7.84E-02 1. 70E-01 FALSE 
16 13% 8.57E-02 8.17E-02 3.40E-01 FALSE 
72 59% 8.91E-02 1.38E-01 1.10E+00 FALSE 
71 58% 8.84E-02 1.22E-01 8.80E-01 FALSE 
72 59% 1.04E-01 1.45E-01 8.30E-01 FALSE 
47 39% 8.57E-02 B.53E-02 3.00E-01 FALSE 
44 36% 8.86E-02 1.16E-01 8.90E-01 FALSE 
51 42% 4.90E-01 1.87E+00 1.30E+01 FALSE 
10 8% 1.39E-01 6.39E-01 7.10E+00 FALSE 
18 15% 8.19E-02 7.83E-02 1.60E-01 FALSE 
78 64% 9.49E-02 1.39E-01 1 00E+00 FALSE 
44 36% 6.40E-02 7.18E-02 1.90E-01 FALSE 
14 12% 7.44E-02 6.39E-02 4.40E-02 FALSE 
18 15% 8.40E-02 7.78E-02 1.25E-01 FALSE 
14 14% 4.76E-02 3.35E-02 5.80E-02 FALSE 
13 15% 3.88E-02 1.42E-02 2.20E-02 FALSE 
83 68% 1.21 E-01 2.63E-01 2.40E+00 FALSE 
8 7% 8.65E-02 7.87E-02 3.30E-01 FALSE 

46 38% 8.30E-02 8.47E-02 2.70E-01 FALSE 
1 1% 4.38E-02 9.35E-03 1.90E-02 FALSE 

13 11% 8.41E-02 7.76E-02 1.30E-01 FALSE 
76 62% 1.08E-01 2.02E-01 1.40E+0O FALSE 
2 2% 4.33E-02 1.02E-02 1.70E-02 FALSE 

78 64% 1.19E-01 2.23E-01 1.80E+0O FALSE 

19 16% 4.49E-03 1.73E-02 1.90E-01 FALSE 
29 24% 4.96E-03 1.49E-02 1.60E-01 FALSE 
28 23% 1.02E-02 6.88E-02 7.60E-01 FALSE 
2 2% 1.15E-03 6.83E-04 8.20E-03 FALSE 
·5 4% 1.15E-03 4.34E-04 2.40E-03 FALSE 
9 7% 1.22E-03 9.12E-04 1.00E-02 FALSE 
1 1% 2.18E-02 7.83E-03 2.70E-02 FALSE 

24 20% 4.47E-02 1.49E-01 1.60E+00 FALSE 
3 2% 2.27E-02 1.14E-02 1.1 0E-01 FALSE 
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95% UCL Exposure Point 
of Mean Concentration (EPCt 
(mg/Kg) (mg/Kg) 

6.46E-03 2 00E-03 
6.41E-03 4.00E-03 
1.04E-02 1.04E-02 
6.53E-03 1.00E-03 
7.06E-03 7.06E-03 
6.53E-03 1.00E-03 
6.91E-03 6.91E-03 
6.45E-03 3.00E-03 
6.66E-03 6.66E-03 
6.91E-03 6.91E-03 
6.43E-03 3 00E-03 

1.08E-01 1.08E-01 
8.80E-02 8.80E-02 
9.71E-02 9.71E-02 
9.81E-02 9.81 E-02 
1.25E-01 1.25E-01 
1.18E-01 1.18E-01 
1.28E-01 1.28E-01 
1.08E-01 1.08E-01 
1.03E-01 1 03E-01 
3 00E-01 3.00E-01 
1.09E-01 1.09E-01 
1.00E-01 1 00E-01 
1.24E-01 1.24E-01 
8.30E-02 8.30E-02 
8.96E-02 4.40E-02 
9.80E-02 9.80E-02 
5.71E-02 5.71E-02 
4.50E-02 2.20E-02 
1.30E-01 1.30E-01 
9.53E-02 9.53E-02 
1.10E-01 1.1 0E-01 
4.53E-02 1.90E-02 
1.03E-01 1.03E-01 
1.40E-01 1.40E-01 
4.59E-02 1.70E-02 
1.45E-01 1.45E-01 

3.40E-03 3.40E-03 
4.11 E-03 4.11E-03 
4.69E-03 4.69E-03 
1.17E-03 1.17E-03 
1.18E-03 1.18E-03 
1.24E-03 1.24E-03 
2.24E-02 2.24E-02 
3.49E-02 3.49E-02 
2.33E-02 2.33E-02 



Analyte No. of 
Valid 

Analyses 
Beta-BHC 122 
Delta-BHC 122 
Dieldrin 122 
Endosulfan I 122 
Endosulfan II 122 
Endosulfan sulfate 122 
Endrin 122 
Endrin aldehyde 122 
Endrin ketone 122 
Gamma-Chlordane 122 
Heptachlor 122 
Heptachlor epoxide 122 

Herbicides 
Dicamba 29 

Nitcoac~:unatics 
1 , 3, 5-T ri n itrobenzene 122 
2,4,6-Trinitrotoluene 122 
2,4-Dinitrotoluene 122 

M.etm 
Aluminum 122 
Antimony 122 
Arsenic 122 
Barium 122 
Beryllium 122 
Cadmium 122 
Calcium 122 
Chromium 122 
Chromium, Hexavalent 15 
Cobalt 122 
Copper 122 
Cyanide 122 
Iron 122 
Lead 122 
Magnesium 122 
Manganese 122 
Mercury 122 
Nickel 122 
Potassium 122 
Selenium 122 
Silver 122 
Sodium 122 
Thallium 122 
Vanadium 122 
Zinc 122 

Table H.2 
Mixed Soil (0-4 ft bis) Exposure Point Concentration Summary 

· SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

No. of Frequency Mean Standard Max Hit 
Hits (%) (mg/Kg) Deviation 

(mg/Kg) (mg/Kg) Normal? 
10 8% 1.29E-03 8.24E-04 7.60E-03 FALSE 
1 1% 1.12E-03 4.83E-04 5.90E-03 FALSE 
5 4% 2.31E-03 1.06E-03 7.40E-03 FALSE 
5 4% 1.17E-03 9.22E-04 1.10E-02 FALSE 
3 2% 2.21E-03 8.33E-04 5.20E-03 FALSE 
1 1% 2.19E-03 7.96E-04 3.B0E-03 FALSE 
4 3% 2 SBE-03 3.67E-03 3.40E-02 FALSE 
9 7% 2.47E-03 1.89E-03 2.00E-02 FALSE 
2 2% 2.20E-03 8.07E-04 4.20E-03 FALSE 
8 7% 1.28E-03 9.79E-04 7.40E-03 FALSE 
3 2% 1.15E-03 4.96E-04 4.20E-03 FALSE 
4 3% 1.17E-03 5.10E-04 3.60E-03 FALSE 

1 3% 3.39E-03 1.93E-03 1.31E-02 FALSE 

1 1% 6.16E-02 5.73E-03 1.20E-01 FALSE 
1 1% 6.12E-02 2.33E-03 7.20E-02 FALSE 
2 2% 6.41 E-02 2.32E-02 2.B0E-01 FALSE 

122 100% 1.24E+04 2.94E+03 2.04E+04 FALSE 
45 37% 6.98E+00 1.92E+01 1.48E+02 FALSE 
122 100% 5.0BE+00 1.79E+00 1.46E+01 FALSE 
122 100% 7.90E+01 3.76E+01 2.78E+02 FALSE 
122 100% 5.74E-01 2.00E-01 1.B0E+00 FALSE 
12 10% 1.70E-01 3.58E-01 2.30E+00 FALSE 

122 100% 2.23E+04 3.49E+04 1.96E+05 FALSE 
114 93% 6.85E+02 2.22E+03 1.66E+04 FALSE 
4 27% 8.15E+00 4.42E+00 1.47E+01 TRUE 

122 100% 1.10E+o1 3.11E+00 2.01E+01 TRUE 
122 100% 3.60E+02 1.13E+03 7.33E+03 FALSE 
2 2% 3.47E-01 8.96E-02 8.70E-01 FALSE 

122 100% 2.53E+04 6 .87E+03 6.46E+04 FALSE 
115 94% 1.14E+02 8.40E+02 9.28E+03 FALSE 
122 100% 6.38E+03 5.00E+03 3.53E+04 FALSE 
113 93% 5.20E+02 2.46E+02 1.54E+03 FALSE 
67 55% 7.59E-02 1.36E-01 1.20E+00 FALSE 
122 100% 3.15E+01 2.04E+01 2.28E+02 FALSE 
122 100% 1.39E+03 3.68E+02 2.34E+03 TRUE 
35 29% 3.99E-01 3.45E-01 3.40E+00 FALSE 
9 7% 2.26E-01 2.45E-01 1.70E+00 FALSE 

52 43% 6.08E+01 1.16E+02 1.27E+03 FALSE 
17 14% 9.63E-01 1.37E+00 5.40E+OO FALSE 
122 100% 3.22E+01 1.11E+02 1.25E+03 FALSE 
122 100% 1.92E+02 3.08E+02 2.02E+03 FALSE 

• EPC is the lesser of the Max Hit vs the 95% UCL. 
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95% UCL Exposure Point 
of Mean Concentration (EPC)* 
(mg/Kg) (mg/Kg) 
1.33E-03 1.33E-03 
1.15E-03 1.15E-03 
2.38E-03 2.38E-03 
1.19E-03 1.19E-03 
2.27E-03 2.27E-03 
2.25E-03 2.25E-03 
2.48E-03 2.48E-03 
2.52E-03 2.52E-03 
2.26E-03 2.26E-03 
1.32E-03 1.32E-03 
1.18E-03 1.18E-03 
1.20E-03 1.20E-03 

3.68E-03 3.68E-03 

6 27E-02 6.27E-02 
6.25E-02 6.25E-02 
6.52E-02 6.52E-02 

1.30E+04 1.30E+04 
7.20E+00 7.20E+00 
5.31 E+00 5.31E+00 
8.47E+01 8.47E+01 
6.05E-01 6 05E-01 
1.77E-01 1.77E-01 
2.72E+04 2.72E+04 
5.53E+02 5.53E+02 
1.01E+01 1.01E+01 
1.14E+01 1.14E+01 
2.24E+02 2.24E+02 
3.57E-01 3.57E-01 
2.63E+04 2.63E+04 
4.60E+01 4.60E+01 
6.73E+03 6.73E+03 
5.58E+02 5.58E+02 
7.62E-02 7.62E-02 
3.28E+01 3.28E+01 
1.44E+03 1.44E+03 
4.42E-01 4.42E-01 
2.40E-01 2.40E-01 
5.97E+01 5.97E+01 
1.16E+00 1.16E+00 
2.63E+01 2.63E+01 
1.90E+02 1.90E+02 



Analyte 

VQlati le Oreanics 
Acetone 
Carbon di sul fide 
Chloroform 
Methylene chl oride 
Styrene 
Toluene 
Total Xy lenes 

S~mivolati le Oreanics 
1,4-Dich lorobenzene 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fl uoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2-Ethylhexyl)phthalate 
8 uty lbenzy I phthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl ph thalate 
Fluoranthene 
Fluorene 
Hexachl orobenzene 
lndeno( 1.2,3-cd)pyrene 
N-Nitrosodiphenylamine 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

Pesticides/PCBs 
4.4'-DDD 
4,4'-DDE 
4,4'-DDT 

Table H.3A 
Ditch Soil Statistical Summary 

SEAD-4 Remedial Im·esti gation 
Seneca Army Depot Activity 

No. of No. of Frequency Mean 

Va lid Hits (%) (mg/Kg) 

Ana lyses 

48 11 23% l .92E-02 

48 2 4% 9.95E-03 

48 2 4% 9.97E-03 

48 3 6% 9.38E-03 
.+7 2 4% 9.93E-03 
48 5 10% l .02E-02 

47 2 4% l .00E-02 

46 1 2% l .55E-0 I 
44 4 9% l .03E-0 I 
44 5 11 % l .04E-0 1 

48 8 17% 2.20E-0I 
44 8 18% 9.22E-02 
48 21 44% 2.27E-0 I 
48 42 88% 3.72E-0 l 
48 42 88% 3.86E-0 I 
48 44 92% 4.25E-0 l 
48 38 79% 2.58E-0 I 

47 19 40% 3.9 1E-0l 
48 21 44% l .22E+00 
44 5 11 % l.03E-0 I 
48 17 35% 2. 19E-0 1 
48 45 94% 3.89E-0 I 
48 25 52% l .75E-0 l 
44 2 5% I .05E-0 I 
48 24 50% 2.49E-0 I 

47 8 17% I .57E-0 I 
44 2 5% l.06E-0 I 
48 46 96% 6.28E-0 I 
48 8 17% 2.20E-0 1 

48 2 4% 2.60E-01 

48 36 75% 2.6 1E-0l 

48 I 2% 2.56E-0 1 

44 6 14% l.00E-01 

48 44 92% 3.3 I E-0 1 

46 4 9% l.67E-0 I 

48 46 96% 5. 12E-01 

48 12 25% 7.71E-03 

48 16 33 % 7.48E-03 
48 15 31 % 5.66E-03 
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Standard 
Deviation 
(mg/Kg) 

3.32E-02 
4. 16E-03 
4. l 9E-03 
3.36E-03 
4.7 1E-03 
5. I 2E-03 
4.58E-03 

2.69E-0 I 
1. l 5E-01 
l. l 4E-0 I 
5.0 IE-0 1 
I.04E-0 I 
5.45E-0 I 
9.9 1E-0 1 
9.74E-0 1 
9.15E-0 l 
5.96E-0L 
I.00E+00 
6.06E+00 
l. l 5E-0 I 
5.05E-0 1 
l .02E+00 
4.56E-0 I 
l.1 3E-0 I 
5.36E-0I 
3.4 1 E-0 1 
l.13E-0I 
2.33E+00 
5.02E-01 
5.22E-0 I 
6.04E-0 1 
5.20E-0 1 
l.1 6E-0 I 
I.1 6E+00 
2.69E-0 l 
l .77E+00 

I .55E-02 
I .46E-02 
6.85E-03 
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Max Hit 

(mg/Kg) 

l .80E-0 l 
l .80E-02 
l .40E-02 
1.1 0E-02 
3.00E-03 
4.20E-02 
7.00E-03 

7.30E-02 
3. I0E-02 
2.30E-02 
6. I0E-01 
l .30E-0l 
l .70E+00 
5.90E+00 
5. I0E+00 
4.80E+O0 
3.20E+00 
5.70E+00 
4.20E+0 I 
I .60E-02 
5.00E-01 
6.20E+00 
2.50E-0 l 
I .20E-02 
l .20E+00 
2.30E-0 I 
I .70E-02 
1.60E+0 l 
6.60E-0 I 
8.40E-0 I 
3.l 0E+00 
7.60E-0l 
l .30E-02 
7.90E+00 
2. I0E-0 1 
l.20E+0 I 

9.00E-02 
8.60E-02 
4.50E-02 



) 



Analyte 

Aldrin 

Alpha-Chl ordane 

Aroclor-1254 

Aroclor- 1260 

BHC, beta 

Dieldrin 

Endosul fan l 

Endosul fan 11 

Endosu lfan su lfate 

Endrin a ld ehyde 

Endrin ketone 

Gamma-Chlordane 

Heptachlor 

Heptachlor epox ide 

Methoxychlor 

Nitroaromatics 

2-N itrotoluene 

2-am ino-4,6-Di n itrotol uene 

Meta ls 

Aluminum 

Antim ony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium (tota l) 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

N ickel 

Potassium 

Se lenium 

Si lver 

Sod iu m 

Vanadium 

Zinc 

Tab le H.3A 

Ditch Soil Stat istical Summary 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

No. of i\o. of Frequency Mean 

Va lid Hits (%) (mg/Kg) 

Analyses 

48 3 6% 1.74£ -03 

48 7 15% 4.12E-03 

48 22 46% 7.76E-02 

48 8 17% 4.79£-02 

48 3 6% l.77 E-03 

48 3 6% 3.58E-03 

48 I 2% l .70E-03 

48 2 4% 3.4 1 E-03 

48 4 8% 3.67E-03 

48 5 10% 3.9 1E-03 

48 3 6% 5.12E-03 

48 9 19% 3.95E-03 

48 l 2% 1.72E-03 

48 5 10% 1.91 E-03 

48 2 4% 1.85E-02 

42 l 2% 6.93E-02 

48 l 2% 6.35E-02 

48 48 100% 1.30E+04 

48 26 54% 7.58E+00 

48 47 98% 6.49E+00 

48 .ig 100% 1.l 5E+02 

48 .ig 100% 6.62E-0 l 

48 26 54% 2.5 1E+00 

48 48 100% 3.44E+04 

48 48 100% 3.53E+02 

5 I 20% 3.72E+0 l 

48 48 100% l.40E+0 I 

48 48 100% l.l l E+02 

48 48 100% 2.92E+04 

48 45 94% 8.55E+0I 

48 48 100% 6.93E+03 

48 48 100% 7.90E+02 

48 29 60% 2.08E-0 I 

48 48 100% 4.83E+0l 

48 48 100% I .87E+03 

48 24 50% l .08E+00 

48 24 50% 4 .87E-0I 

48 33 69% l. 56E+02 

48 48 100% 5.36E+0 l 

48 48 100% 2.8 1E+02 

Standard 

Deviation 

(mg/Kg) 

7.08E-04 

8.0 1 E-03 

l.0 IE-0 1 

5.08E-02 

7.32E-04 

2.34E-03 

6.89E-04 

l .43E-03 

2.00E-03 

2.52E-03 

9 .26E-03 

7. 12E-03 

6.93E-04 

l .28E-03 

1.02E-02 

6.02E-02 

2.02E-02 

3 .29E 03 

l. 57E+0 l 

5.95E+00 

7.93E+0 l 

2.07E-0 1 

5.59E+00 

3.36E+04 

1.04E 03 

7.04E+0 I 

5.0 1 E+00 

l. 83E 02 

I .39E+04 

9.18E+0 I 

3.99E+03 

8.74E+02 

3.69E-0 I 

6.08E+0 I 

5.70E+02 

l. I 6E+00 

3.90E-0l 

2.07E+02 

1.6 1 E+02 

2.35 E+02 
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i\lax Hit 

(mg/Kg) 

2.80E-03 

4.40E-02 

5.80E-01 

2.50E-0 l 

3.30E-03 

l .80E-02 

l .90E-03 

6.80E-03 

I .20E-02 

I .50E-02 

6.20E-02 

4 .00E-02 

2.40E-03 

l .00E-02 

6.80E-02 

4.50E-0 l 

2.00E-01 

2.2 1E+04 

8.27E+0 l 

3.77E+0 l 

4.88E+02 

I.I 0E+00 

3.4 1E+0 I 

1.40E+05 

4.80E+03 

l .63E+02 

2.84E+0 l 

9.88 E+02 

8.79E+04 

3.74E+02 

2.79E+04 

5.48E+03 

2.40E+00 

4 .53E+02 

3.46E+03 

6.I 0E+00 

l .70E+00 

l .37E+03 

1.1 4E +03 

I. l 5E+03 

Note: For th e calculat ion o f the mean va lue. half the detecti on limit was used for th e nondetects. 
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Analyte 

Vo latile Qrganics 

Acetone 
Carbon di sulfide 
Methyl ethyl ketone 

Semivolatile Organics 

4-Methylphendl 
Di-n-oct) lphthalate 
Fluoranthene 
Fluorene 
N- it rosod ipropylam ine 
Pyrene 

Pesticide/PCBs 

4.4'-DDE 
Aroc lor-1 254 
Endrin aldehyde 

N itroaromatics 

TABLE 1--1.38 

Sediment Stat isti cal Summary 
SEAD-4 Remedial In vestigation 

Seneca Army Depot Activity 

No. of Freq uency Mean 

Hits (%) (mg/Kg) 

2 67% 9.08E-02 
2 67% I .28E-02 
I 33% 2. 57E-02 

I 33% 2. 12E-0 I 
I 33% 2.84E-0 I 
I 33% 2.79E-0 1 
I 33% 2.7 8E-0 I 
I 33 % 4.05E-0 I 
I 33% 2.77E-0 I 

I 33% 4.05E-03 
2 67% 1.23E-0 1 
I 33% 3.68E-03 

4-amino-2,6-D initrotoluene I 33% 9.00E-02 

Herbicides 

2,4,5-T I 33% 9.48E-03 

Metals 

Aluminum 3 100% l.48E+04 

Antim on) 2 67% 3.09E+0 l 

Arseni c 3 100% 6.43E 00 

Barium 3 100% 7.74E+0 I 

Beryllium 3 100% 5.90E-0 1 

Calcium 3 100% 3.54E+04 

Chromium 3 100% 2.03 E+03 

Cobalt 3 100% I .20E+0 I 

Copper 3 100% I .54E 03 

Iron 3 100% 2.52E+04 

Lead 3 100% 1.62E+0 I 

Magnesium 3 100% 6. I 8E+03 

Manganese 3 100% 4. 54E+02 

Mercury 3 100% I .20E-0 I 

Nickel 3 100% 3.09E+0 I 

Potassium 3 100% l.94E+03 

Sodium 3 100% I .27E+02 

Vanad ium 3 100% 2.38E+0 I 

Zinc 3 100% 4.45E+02 

otes : 

Standard 

Deviation 

(mg/Kg) 

I .05E-01 
3.33E-03 
2.04E-02 

7.52E-02 
2.85E-0 I 
2.92E-0I 
2.92E-0 1 
l.98E-0 I 
2.94E-01 

I .98E-03 
l.37E-01 
2.06E-03 

4.33E-02 

9.99E-03 

2.75E+03 
l.9 1E+0 I 
2.3 1 E+00 
2.17E+0I 
5.57E-02 
2.92E+04 
I .40E+03 
2.33E+00 
l.l lE+03 
4.05E+03 
2.57E+00 
I .40E+03 
l.05E+02 
4.58E-02 
3.82 E+00 
7.22E+02 
6.96E+0 I 
4.35E+00 
2.36E+02 

~lax Hit 

(mg/Kg) 

2. I0E-01 
I .20E-02 
4.90E-02 

I .40E-0 I 
4.60E-02 
3. I0E-02 
2.90E-02 
4. I0E-0 1 
2.60E-02 

4. I0E-03 
2.80E-0 1 
3.00E-03 

I .40E-0 I 

2. I0E-02 

1.75E+04 
5.04E+0 I 
8.I0E+00 
I .02E+02 
6.50E-0 I 
6.81E+04 
3.3 1E+03 
l.4 1E+0 I 
2.64E+03 
2.92E+04 
l. 86E+0 I 
7.63 E+03 
5.69E+02 
I .60E-0 1 
3.34E+0 l 
2.76E+03 
2.07 E+02 
2.82E+0 I 
6.30E+02 
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I. Three sedimen t samples co ll ected from th e detention pond (SD4-I, SD4-2, and SD-i-3) 

were included in th ese statistics. 
See Appendix F for original sampling results. 

2. For the ca lcu lat ion of th e mean \'a lue. half the detec ti on limit 1rns used fo r the nondetects. 
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Analyte No. of 
Valid 

Analyses 

'll'.Qlatile Qcgaaii:& 
Acetone 10 

SemillQlatile Qcgaaii:li 
Anthracene 10 
Benzo(a)anthracene 10 
Benzo(a)pyrene 10 
Benzo(b)fluoranthene 10 
Benzo(ghi)perylene 10 
Benzo(k)fluoranthene 10 
Bis(2-Ethylhexyl)phthalate 10 
Butylbenzylphthalate 10 
Carbazole 10 
Chrysene 10 
Fluoranthene 10 
lndeno(1,2,3-cd)pyrene 10 
Phenanthrene 10 
Pyrene 10 

Pe5ti1:ide&leCE11i 
;:>ha-Chlord 3ne 7 

.... eta-BHC 7 
Gamma-Chlordane 7 

r::iitcQaCQmatii:li 
1,3-Dinitrobenzene 10 

.Mfill1 
Aluminum 10 
Antimony 10 
Arsenic 10 

Barium 10 
Cadmium 10 

Calcium 10 
Chromium 10 

Cobalt 10 

Copper 10 

Iron 10 

Lead 10 

Magnesium 10 

Manganese 10 

Nickel 10 

Potassium 10 

Silver 10 
Sodium 10 
Thallium 10 

Vanadium 10 
, inc 10 

Table H.4 
Surface Water Exposure Point Concentration Summary 

SEAD-4 - Remedial Investigation 
Seneca Army Depot Activity 

No. of Frequency Mean Standard Max Hit 
Hits (¾) (mg/L) Deviation 

(mg/L (mg/L) Normal? 

4 40% 3.55E-03 1.19E-03 4.00E-03 TRUE 

1 10% 1.81 E-03 2.21E-03 7.00E-05 FALSE 
1 10% 1.82E-03 2.20E-03 1.80E-04 FALSE 
1 10% 1.82E-03 2.20E-03 1.50E-04 FALSE 
1 10% 1.82E-03 2.20E-03 1.50E-04 FALSE 
1 10% 1.81 E-03 2.21E-03 7.00E-05 FALSE 
1 10% 1.82E-03 2.20E-03 1.60E-04 FALSE 
3 30% 1.77E-03 2.23E-03 3.60E-04 FALSE 
1 10% 1.83E-03 2.19E-03 2.90E-04 FALSE 
1 10% 1.81E-03 2.21E-03 5.00E-05 FALSE 
1 10% 1.82E-03 2.20E-03 1.80E-04 FALSE 
2 20% 1.82E-03 2.20E-03 4.10E-04 FALSE 
1 10% 1.81 E-03 2.21 E-03 7 00E-05 FALSE 
1 10% 1.84E-03 2.18E-03 3.50E-04 FALSE 
2 20% 1.80E-03 2.21 E-03 2.80E-04 FALSE 

1 14% 3.28E-06 1.95E-06 7.70E-06 FALSE 
1 14% 2.77E-06 5.88E-07 4.10E-06 FALSE 
1 14% 3.10E-06 1.46E-06 6.40E-06 FALSE 

1 10% 1.10E-04 3.00E-05 7.00E-05 FALSE 

10 100% 8.74E-01 2.28E+00 7.35E+00 FALSE 
5 50% 8.65E-03 9.68E-03 6.60E-03 FALSE 
1 10% 1.27E-03 1.07E-03 4.20E-03 FALSE 

10 100% 6.56E-02 5.45E-02 2.13E-01 FALSE 
6 60% 1.86E-03 3.48E-03 1.16E-02 FALSE 
10 100% 9.41E+01 3.46E+01 1.59E+02 TRUE 
3 30% 8.08E-03 1.45E-02 4.48E-02 FALSE 
1 10% 3.15E-03 5.83E-03 1.96E-02 FALSE 
9 90% 2.29E-02 3.51E-02 9.70E-02 FALSE 
10 100% 2.02E+00 5.13E+00 1.66E+01 FALSE 
4 40% 1.35E-02 3.64E-02 1.17E-01 FALSE 
10 100% 1.67E+01 8.49E+O0 3.27E+01 FALSE 
10 100% 3.15E-01 7.23E-01 2.35E+00 FALSE 
2 20% 4.60E-03 9.86E-03 3.26E-02 FALSE 
10 100% 2.32E+00 1.16E+00 4.79E+00 FALSE 
2 20% 1.37E-03 1.17E-03 1.70E-03 FALSE 
10 100% 2.04E+01 7.25E+00 3.62E+01 TRUE 
1 10% 1.73E-03 6.10E-04 2.40E-03 FALSE 
4 40% 4.10E-03 6.83E-03 2.25E-02 FALSE 
10 100% 6.50E-02 1.50E-01 4.92E-01 FALSE 

• EPC is the lesser of the Max Hit vs the 95% UCL. 

S4_sums.xls\SW-new 

SEA D-4 RI/FS Appendi x H 
Revis ion : 0 
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Page H- 1 

95% UCL Exposure Point 
of Mean Concentration (EPC)* 
(mg/L) (mg/L) 

4.23E-03 4.00E-03 

1.36E-02 7.00E-05 
8.19E-03 1.80E-04 
8.82E-03 1.50E-04 
8.82E-03 1.50E-04 
1.30E-02 7.00E-05 
8.59E-03 1.60E-04 
1.21 E-02 3.60E-04 
7.05E-03 2.90E-04 
1.59E-02 5.00E-05 
8.19E-03 1.80E-04 
7.28E-03 4.10E-04 
1.35E-02 7 00E-05 
6.73E-03 3.50E-04 
8 08E-03 2.80E-04 

4.83E-06 4.83E-06 
3.20E-06 3.20E-06 
4.22E-06 4.22E-06 

1.30E-04 7 00E-05 

8.41E+00 7.35E+00 
2.74E-02 6.60E-03 
2.08E-03 2.08E-03 
1.1 0E-01 1. 1 0E-01 
1.16E-02 1.16E-02 
1.14E+02 1.14E+02 
2.67E-01 4.48E-02 
7.75E-03 7.75E-03 
1.14E+00 9.70E-02 
2.44E+01 1.66E+01 
1.26E-01 1.17E-01 
2.31E+01 2.31E+01 
9.34E+00 2.35E+0O 
1.10E-02 1.10E-02 
3.15E+00 3.15E+00 
3.00E-03 1.70E-03 
2.46E+01 2.46E+01 
2.63E-03 2.40E-03 
1.24E-02 1.24E-02 
3 04E-01 3.04E-01 



u 
Freq of ~ 

An• lyle (mg/kg) 0 Detect Mean Class u 

voes I, 1-Dichloroelhane 2 I 79 7.12E-03 

1,2-Dichloroelhene 3 I 79 7. I 5E-03 

Acetone X 30 I 80 1.4 1E-02 

Benzene I I 79 7.18E-03 

Chloroform 2 I 80 8.24E-03 

Me1hyl butyl kelone I I 80 8.04E-03 

Me1hylene chloride I I 79 7.2 1 E-03 

Toluene 22 I 79 6.29E-03 

Trichloroe1hene 3 I 79 7.09E-03 

SVOCs 2-Melhylnaphlhalene X 13 I 70 4.32E-02 

Acenaphthene X 7 I 78 6.29E-02 

Acenaphlhylene X 7 I 70 4.56E-02 

An1hracene X 13 I 80 6.72E-02 

Benzo( a )an1hracene X 67 I 80 6.44E-02 

Bcnzo(a)pyrene X 65 I 80 6.7I E-02 

Benzo(b)fluoran1hene X 65 I 80 9.46E-02 

Benzo(ghi )perylene X 45 I 80 6 .83E-02 

Benzo(k)fluoramhene X 39 I 80 7.02E-02 

Bis(2-ethylhexyl)ph1halate X 62 I 80 6 .43E-0 I 

Bu1ylbenzylph1hala1e X 9 I 80 I. SIE-0 1 

Carbazolc X 17 I 80 6.54E-02 

Chryscne X 70 I 80 7.50E-02 

Di-n-bu1ylph1hala1e 4 1 I 80 5.98E-02 

Di-n-oc1ylph1hala1e X 7 I 7 1 4.7 IE-02 

Dibenz(a,h)anlhracene X 17 I 80 6.82E-02 

Dibcnzofuran X I 3 I 71 4.42E-02 

Dielhyl phlhalale 13 I 70 4.26E-02 

Fluoranthene X 75 I 80 9.8 1E-02 

Fluorene X 5 I 79 6.76E-02 

lndcno( 1,2,3-cd)pyrene X 44 I 80 6.49E-02 

N-Ni1rosodiphenylaminc I I 70 4.95E-02 

Naph1halene II I 77 5.78E-02 

Phenanlhrene X 70 I 80 7.53E-02 

Phenol 2 I 70 4.90E-02 

Pyrene X 7 1 I 80 9.24E-02 

l'est/PCBs 4,4'-DDD X 19 I 80 5.89E-03 

4,4'-DDE X 26 I 80 6 .45E-03 

4,4'-DDT X 27 I 80 1.46E-02 

Aldrin I I 80 l.26E-03 

Alpha-BHC 5 I 80 l .29E-03 

Alpha-Chlordane 8 I 80 1.34E-03 

Aroclor-1 254 X 20 I 80 3.94E-02 

Aroclor-1 260 3 I 80 2.58E-02 

Aroclor, 101al X 23 I 80 5.27E-02 

Bela-BHC X 10 I 80 1.5 I E-03 

c:/rl37/rli-im/rcport/ 1608/rfi/appcndix g/S4_escrn.xls/ss sen 

TA BLE H.5 

Ecologica l Surface Soil (0-1 ft ) Screc11i11g 
SEAD-4 

Seneca Army Depot Activity 

Screening 

Max Delee! Max Delee! Loca1io11 Value I 

2.00E-03 SS4-59, SS4-64 0.1 

4.00E-03 SS4 -59. SS4-64 , SS4-<i8 NSV 

1.40E-0 l SS4 -8 1 NSV 

I.00E-03 MW4 - II 0.05 

1.20E-02 SS4-75 0.001 

9.00E-03 SS4-8 NSV 

3.00E-03 MW4- II 0.2 

7.00E-03 SS4- l9 0.05 

3.00E-03 SS4 -59 0 .001 

3.50E-02 S134-27 NSV 

7.80E-02 5134-27 NSV 

5. 19E-02 S$4-55 NSV 

I.I 0E-0 1 SS4 -54 0.1 

5.60E-0 I SS4-55 NSV 

4.40E-0 I 5S4-55 0. 1 

8.30E-0 1 5S4-55 NSV 

3.00E-0 1 S54-55 NSV 

5. I0E-0 1 SS4 -54 NSV 

l.30E+0 I SS4-69 NSV 

7. I0E+00 Sl34- l4 NSV 

l.20E-0 I 5S4-54 NSV 

5.70E-0 I 5S4-55 NSV 

2.70E-0 l Sl34- l4 200 

4.40E-02 5134- 13 NSV 

1.25E-0 I SS4-55 NSV 

5.80E-02 S134-27 NSV 

2.20E-02 5S4-60 100 

1.05E+00 SS4-55 0.1 

7.40E-02 S84- l6, S84-27 NSV 

2.70E-0I 5S4-55 NSV 

1.90E-02 S134- 18 20 

7.40E-02 S134 -27 0.1 

6.40E-0l SS4-54 0.1 

U 0E-02 SS4-9 0.05 

9.80E-0 1 554-55 0 1 

l.90E-0 I SS4-54 0.0025 

l.60E-0 1 SS4-54 0.0025 

7.60E-0 I SS4-54 0.0025 

2.20E-03 SS4- 1 0.0025 

2.40E-03 MW4-II 0 .0025 

4.90E-03 SS4- 1 0.1 

3. I0E-0 1 MW4- l 1, SS4-69 0.02 

I.I 0E-0 1 SS4-7 0.02 

3.60E-0 1 0.02 

7.60E-03 SS4-77 0.00 1 

Source ' 
Old Du1ch 

NA 

NA 

Min. of Housi ng 

Min. of Housing 

NA 

Min. of Housing 

Old Dulch 

Min. of Housing 

NA 

NA 

NA 

Old Du1ch 

NA 

Old Dulch 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Oak Ridge 

NA 

NA 

NA 

Oak Ridge 

Old Du1ch 

NA 

NA 

Oak Ridge 

Old Dulch 

Old Du1ch 

M in. ofl-lousing 

Old Du1ch 

Mi n. o f Housi ng ' 
Min. of Housing ' 
Min. of Housing . 
Min. o f Housing 

Min. of Housing 

Old Dulch• 

M in. of Housing ' 
Min. of Housing ' 
Min o f Housing ' 
Min. of Housing 

Screening 

IIQ> 

0.02 

--
--

0.02 

12.00 

--
0.02 

0.14 

3.00 

--
--
--

1.10 

--
4.40 

--
--
--
--
--
--
--

0.00 

--
--
--

0.00 

10.50 

--
--

0 .00 

0.74 

6.40 

0.34 

9.80 

76.00 

64 .00 

304.00 

0.88 

0.96 

0.05 

15.50 

5.50 

18.00 

7.60 

SEAD-4 RI/FS Appendix H 

Revision : 0 

Dale : May 2000 

Page H- 10 

COl'C?' I Comments 

No-MDC< Sc .value 

No-Freq of De1ec1<5% 

Yes-No sc.valuc 

No-MDC< sc. value 

No-Freq of De1ec1<5% 

No-Freq of De1ec1<5% 

No-MDC< sc .value 

No-MDC< sc.value 

No-Freq of Detect<5% 

Yes-No sc .value 

Yes-No sc.value 

Yes-No sc.value 

Yes-MDC>sc. value 

Yes-No sc.value 

Yes-MDC>sc. value 

Yes-No sc.value 

Yes-No sc.value 

Yes-No sc.value 

Yes-No sc.value 

Yes-No sc. value 

Yes-No sc.value 

Yes-No sc.value 

No-MDC< sc .valuc 

Yes-No sc.value 

Yes-No sc.value 

Yes-No sc .va lue 

No-MDC< sc.value 

Yes-MDC>sc. value 

Yes-No sc.value 

Yes-No sc.valuc 

No-MDC< sc.value 

No-MDC< sc .value 

Yes-MDC>sc .value 

No-MDC< sc.value 

Yes-MDC>sc.value 

Yes-MDC>sc.value 

Yes-MDC>sc. value 

Yes-MDC>sc. val ue 

No-MDC< sc. value 

No-MDC< sc. value 

No-MDC< sc. value 

Yes-MDC>sc. value 

No-Freq of Detect<5% 

Yes-MDC>sc. value 

Yes-MDC>sc. value 



u 
Freq of 0. 

An•lyle (mg/kg) 
0 

Detect Mean Class u 
Dieldrin X 5 I 80 2.ME-03 

Endosul fan I 4 I 80 I .26E-03 

Endosul fan 11 3 I 80 2.49E-03 

Endosulfan sulfate I I 80 2.46E-03 

Endrin 3 I 80 2.75E-03 

Endrin aldehyde 8 I 80 2.81 E-03 

Endrin ketone 2 I 80 2.44E-03 

Gamma-Chlordane 8 I 80 1.49£-03 

Heptachlor 3 I 80 1.29E-03 

Hcplachlor epoxide 4 I 80 I .32E-03 

Nitroarom. 1.3,5-Trinitrobenzene I I 80 6.64E-02 

2,4.6-Trinitrotoluenc I I 80 6.58E-02 

2.4-Dinitroioluene I I 80 6.70 E-02 

2-amino-4,6-Dinilrotolucrn: I I 80 6.60E-02 

4-Nilrotoluene I I 73 7.03E-02 

Me1als' Aluminum X 80 I 80 1.17E+04 

Antimony X 31 I 80 8.2 1 E r00 

Arsenic X 80 I 80 4.96E+00 

Barium X 80 I 80 7.97E+0 I 

Beryllium X 80 I 80 5.50E-0I 

Cadmium X 9 I 80 1.70E-0I 

Chromium X 80 I 80 9.16E+02 

Chromium. I lcxavulc:nt X 4 I 15 8.15E+00 

Cobalt 80 I 80 I.0I E➔·0I 

Copper X 80 I 80 4.64E •02 

Cyanide: 2 I 80 4. I0E-01 

Iron X 80 I 80 2.37E+04 

Lead X 73 I 80 l.63E➔ 02 

Manganese X 80 I 80 5.08E+02 

Mercury X 42 I 80 I.00E-01 

Nickel X 80 I 80 2 .95E➔ 0I 

Selenium X 20 I 80 4.70 E-01 

Silver 5 I 80 i.90E-0I 

Thallium X 17 I 80 l.14E+00 

Vanadium X 80 I 80 3.73E •0I 

Zinc X 80 I 80 2.29E+02 

(I) Screening value: as selected from bdow sources. 

TABU: 11.S 

Ecological Surface Soil (0-1 ft) Screening 
S1':AD-4 

Seneca Army Depot Acti\·ity 

Screening 

Max Dch!CI Max Detccl Localion \'alue I 

7 40E-03 MW4-1I 5.00E-04 

l.7UE-03 SS4 - 10 0. 1 

5.20E-03 SS4-68 0.1 

3.80E-03 SS4- 1 01 

2.70E-02 SS4-l8 0.001 

2.00E-02 SS4-8I 0.1 

4.20£-03 SS4-56 0.001 

7.40E-03 SS4-o0, SS4-70 0.1 

4.20£-03 SS4-64 0.1 

3.60E-03 SS4-70 0.1 

l.20 E-0 I SS4 - 1 40 

7.20E-02 SS4- I NSV 

2.25 E-0I SS4-55 NSV 

9.00E-02 SS4-I NSV 

3.90E-0 I SS4- l8 NSV 

l.88E+04 SS4-60 50 

1.48E+02 S134-25 3.5 

l.46Er0I SB4-25 10 

2.78E+02 S134-25 165 

l.80E+00 SS4-7 I.I 
2.30E r00 SS4-69 1.6 

l.86E1·04 S134-25 0 .4 

1.47E+0I SS4-9 0.4 

1.91E➔ 0I SH4-l4 20 

7.33E+03 SB4-25 40 

8.70E-0 1 SS4-59 NSV 

6.46E➔ 04 SS4-7 200 

9.28 E+03 SB4- l4 50 

l.54E+03 SS4-l8 100 

l.20E➔ 00 S134-25 0.1 

2 28E➔·02 SS4 -7 30 

3 40E +00 SS4-7 0.81 

l.70Et-00 S114-25 2 

5.40[100 S114-25 I 

I .25E·• 03 SS4-7 2 

2.02E •03 S1!4-25 50 

Source ' 
Min. of Housing 

Old Dutch" 

Old l)u1ch" 

Old Dutch" 

Min. of I lousi ng 

Old Dutch 

Min. of Housing ' 
Old Dutch• 

Old Dutch 

Old l)u1ch1 

Oak Ridge• 

NA 

NA 

NA 

NA 

Oak Ridge 

New Dutch 

Oak Ridge 

New Dutch 

New Dutch 
New Dutch 

Oak Ridge 

Oak Ridge h 

Old Dutch 

New Dutch 

NA 

Oak Ridge 

Old Dutch 

Oak Ridge 

Oak Ridge 

Oak Ridge 

New Dutch 

Oak Ridge 

Oak Ridge 

Oak Ridge 

Oak Ridge 

(2) Sources; "Old Dutch"-Beyer ( l990); "Oak Ridge"-Oak Ridge Na tional Laboratory (Elfroymsun ct al . 19'17): "Canadian"-CCME (1997); 

"Min of Housing"-M in. of Housing, Spatial Planning and Environment ( 11)94 ); and "New Dutch"-Crommentuijn ct al. ( 1997). 

(3) HQ - Hazard Quotient : if HQ > I, chemical is included in Ecological Risk Assessment 

( 4) COPC - Chemical of Potential Conccm 

(5) Naturally occuring analy1es calci um , sodium . potassium, magnesium , and phosphorous were 1101 includt:d in screening. 
(a) Screening value for total DDT/DOD/DOE was used 

(b) Scrc::cning value for chlorinated pesticides was used NSV - No Screening Value 

c /rl3 7/r li-1m/rcport/1608/rfilappcndix g/S4_escrn xls/ss sen 

Screening 

IIQJ 

14 .80 

0.02 

0.05 

0.04 

27.00 

0.20 

4 .20 

0.07 
0,04 

0.04 

0.00 

--
--
--
--

376 

42 

1.46 

1.68 

1.64 

1.44 

46500 

36.75 

0.96 

183 

--
323 

186 

15 

12 

7.60 

4.20 

0.85 

5.40 

625 

40 

SE.-\D-4 KI/FS Appcnd1., 11 
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core?" I Comments 

Yes-MDC>sc.value 

No-1\.IDC< sc.value 

No-MDC< sc. value 

No-MDC< sc . value 

No-Freq of Dclect<5% 

No-MDC< sc. value 

No-Freq of Detect<5% 

No-MDC< sc .val ue 

No-MDC< sc .value 

No-MDC< sc .value 

No-MDC< sc . value 

No-Freq of De1cct<S% 

No-Freq of Dctect<5% 
No-Freq of De1ec1<5% 

No-Freq of Dc1ec1<5% 

Yes-MDC>sc .value 

Yes-MDC>sc.value 

Yes-MDC>sc .value 

Yes-MDC>sc .value 

Yes-MDC>sc .value 

Yes-MDC>sc. value 

Ycs-MDC>sc.value 

Y es-MDC>sc. value 

No-MDC< sc.value 

Yes-MDC>sc.value 

No-Freq ofDe1cc1<5% 

Ycs-MDC>sc . value 

Yes-MDC>sc .value 

Yes-MDC>sc value 

Yes-MDC>sc.value 

Ycs-Ml)C>sc. value 

Ycs-MDC'>sc.va lue 
No-MDC< sc .val ue 

Y es-MDC>sc. value 

Ycs-MDC>sc.value 

Ycs-MDC>sc .\·alue 



Class Analyte (mg/kg) 

u 
C. 
0 u 

(c) Screening value for total PCBs was used 

(d) Screening value for Endosulfan was usod 

(e) Screening value for Endrin was used 

(l) Screening value for Heptachlor was used 

Freq of 

Oettct 

(g) Screening value for Nitrobcnz..:nc was used 
(h) Screening value for total Chromium was used 

e:/rl37/rli- im/repon/lb08/rti/appendix 8/S4_escrn xls/ss sen 

TABLE 11.S 

Ecological Surface Soil (0-1 ft) Screening 

s•:AD-4 
Seneca Army Depot Act1i,·ity 

Mean Max Octecl Max Detect Loc.1rion 

Screening 

\'alue1 

MDC - Maximum Dc1cc1cd Conci.:nlration 

Source2 

Screening 

IIQ, 

SEAD-4 RIIFS ,\ppcndix 11 

Rc\·ision: 0 
Date : May 2000 
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COPC?' I Comments 



u 
"" Freq of 

An•lyte (mg/kg) 
0 

Detect Cl•ss u 

voes 1.1-Dichloroethane 2 I 12 1 

1.2-Dichloroethene 3 I 121 

Acetom: X 3 1 I 122 

Benzene I I 12 1 

Chloroform 3 I 122 

Ethyl benzene I 12 1 

Methyl butyl ketone I I 122 

Methylene chloride I I 121 

Toluene 35 I 122 

Total xylenes I 122 

Trichloroethene 3 I 12 1 

SVOCs 2-Methylnaphthalcne X 16 I 122 

Acenaphthene X 9 I I 18 

Acenaphthylene X 10 I 122 

Anthracene X 16 I 122 

Benzo(a)anthracene X 72 I 122 

Benzo(a)pyrene X 71 I 122 

Benzo(b)Ouoranthene X 72 I 122 

Benzo(ghi )perylene X 47 I 122 

Benzo(k)Ouoranthenc X 44 I 122 

Bis(2-Ethylhexyl)phthalatc X 51 I 122 

Butylbenzylphthalate X 10 I 122 

Carbazole X 18 I 122 

Chrysene X 78 I 122 

Di-n-butylph thalate 44 I 122 

Di-n-octylphthalate X 14 I 11 7 

Dibenz(a,h)anthracenc X 18 I 122 

Dibcnzofuran X 14 I 97 

Diethyl phthalate 13 I 89 

Fluoranthene X 83 I 122 

Fluorene X 8 I 122 

lndeno( 1,2 ,3-cd)pyrenc X 46 I 122 

N-Ni trosodiphenylamine I I 89 

Naphthalene X 13 I 122 

Phcnanthrene X 76 I 122 

Phenol 2 I 89 
Pyn.:ne X 78 122 

Pest/PCBs 4,4'-DDD X 19 I 122 

4.4'-DDE X 29 I 122 

4.4'-DDT X 28 I 122 

e /rl37/rfi-i m/report/ 1608/rfi/appcndix M,IS4_csi.:rn xls/sb sen 

TABLE 11.6 

Ecological Mixed Soil (0-4 ft) Screening 
SEAD-4 

Seneca Army Depot Acti,•ity 

Screening 

Me..tn M.1x Detct:I Value 1 Source 2 

6.25E-03 2.00E-03 0 .1 Old Dutch 

6.27E-03 4.00E-03 NSV NA 

I.I I E-02 l.40E-O I NSV NA 

6.29E-03 I.OOE-03 0.05 Min. of Housing 
7.00E-03 l.50E-02 0.001 Min. of Housing 

6.29E-03 1.00E-03 0.05 Old Dutch 

6.9 1E-03 9.00E-03 NSV NA 

6.31E-03 3.00E-03 0 .2 Min. of Housing 
6.20E-03 l.40E-02 0 .05 Old Dutch 

6.91E-03 8.00E-03 0.05 Old Dutch 

6.23E-03 3.00E-03 0.001 Min. of Housi ng 

8.53E-02 2.60E-01 NSV NA 

7.59E-02 8.80E-02 NSV NA 

8.49E-02 l.70E-OI NSV NA 

8.57E-02 3.40E-O I 0.1 Old Dutch 

8.91E-02 I.IOE+OO NSV NA 

8.84E-02 8.80E-0 1 0.1 Old Dutch 

l.04E-0 1 8.30E-0 1 NSV NA 

8.57E-02 3.00E-01 NSV NA 

8.86E-02 8.90E-O I NSV NA 

4.90E-OI l.30E+OI NSV NA 

l.39E-OI 7. IOE+OO NSV NA 
8.19E-02 1.60E-0 1 NSV NA 
9.49E-02 I.OOE+OO NSV NA 
6.40E-02 1.90E-OI 200 Oak Ridge 

7.44E-02 4.40E-02 NSV · NA 

8.40E-02 l.25E-OI NSV NA 
4.76E-02 5.80E-02 NSV NA 

3.88E-02 2.20E-02 100 Oak Ridge 

1. 2 1E-OI 2.40E+OO 0.1 Old Dutch 

8.65E-02 3.30E-01 NSV NA 

8.30E-02 2.70E-O I NSV NA 

4.38E-02 1.90E-02 20 Oak Ridge 

8.41 E-02 l.30E-01 0 .1 Old Dutch 

l.08E-0 1 1. .. JE+OO 0.1 Old Dutch 

4.33E-02 1.70E-02 0.05 Min. of Housing 

1. 19E-0 1 l.80E+OO 0.1 Old Dutch 

4.49E-03 l.90E-OI 0.002 5 Min. of Housing 

4.96E-03 1.60E-OI 0.0025 Min. of !lousing ' 
l.02E-02 7.60E-OI 0.0025 Min. of Housing " 

Screening 

HQ' 

0.02 

·-
--

0.02 

15.00 

0.02 

--
O.G2 

0.28 

0 . 16 

3.00 

--
--
--

3.40 

--
8.80 

--
--
--
--
--
--
--

000 

--
--
--

0.00 

24 

--
--

0.00 

1.30 

14 

0.34 

18 

76 

64 

304 

COPC?' I Comments 

No-MDC< sc.value 

No-Freq of Detect<5% 

Yes-No sc .valuc 

No-MDC< sc.value 

No-Freq ofDetect<5% 

No-MDC< sc. value 

No-Freq of Detect<5% 

No-MDC< sc.value 

No-MDC< sc.value 

No-MDC< sc.value 

No-Freq ofDetcct<5% 

Yes-No sc.value 

Yes-No sc.value 

Yes-No sc .valuc 
Yes-MDC>sc. value 

Yes-No sc.value 

Yes-MDC>sc. value 

Yes-No sc.value 

Yes-No sc.valuc 

Yes-No sc. value 

Yes-No sc.value 

Yes-No sc.va lue 
Yes-No SC.value 

Yes-No Sc.va lue 
No-MDC< sc . value 

Yes-No sc.vulue 
Yes-No sc.valuc 
Yes-No sc.value 

No-MDC< sc.valuc 

Yes-MDC>sc . value 

Yes-No sc. va lue 
Yes-No sc.valuc.: 

No-M DC'< sc. value 

Yes-MDC>sc .value 

Yes-MDC>sc. value 

No-MDC< sc. value 

Yes-MDC>sc.value 

Y cs-MDC>sc. value 

Yes-MDC>sc.value 

Yes-MDC>sc.value 

SEAU-4 IWFS Appendix H 

Rc\'isiow 0 
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u 
"" Freq of 

Analyle (mg/kg) 
0 

Delc<I Class u 
Aldrin 2 I 122 

Alpha-BHC 5 I 122 

Alpha-Chlordane 9 I 122 

Aroclor-1 248 I 122 

Aroclor- 1254 X 24 I 122 

Aroclor- 1260 3 I 122 

Aroclor, total X 28 I 122 

Beta-BHC X 10 I 122 

Deha-BHC I 122 

Dieldrin s I 122 

Endosul fan I s I 122 

Endosul fan II 3 I 122 

Endosul fan sulfate I I 122 

Endrin 4 122 

Endrin aldehyde 9 I 122 

Endrin ketom: 2 I 122 

Gamma-Chlordane 8 I 122 

Heptachlor 3 I 122 

Heptachlor epoxide 4 I 122 

Herbicides Dicamba I 29 

Nitroarom. I .3.S-T rini trobenzcnc I I 122 

2,4 .6-T rinitrotolucne I I 122 

2,6-Dinitrotoluene 2 I 122 

Melals' Aluminum X 122 I 122 

Antimony X 45 I 122 

Arsenic X 122 I 122 

Barium X 122 I 122 

Be1y ll iu111 X 122 I 122 

Cadmium X 12 I 122 

Chromium X 11 4 I 122 

Chro1nium, Hcxavalenl X 4 I 15 

Cobalt X 122 I 122 

Copper X 122 I 122 

Cyanide 2 I 122 

Iron X 122 I 122 

Lead X I 15 I 122 

Manganese X I 13 I 122 

Mercury X 67 I 122 

Nickel X 122 I 122 

e:/rlJ 7 /rfi-im/report/ I 608/rfi/appendix g/S4 _ cs1.:rn. x ls/sb. sen 

TABLE H.6 

Ecological Mixed Soil (0-4 fl ) :~c reening 
SEA0-4 

Seneca Army Depot Activ ity 

Screening 

l\lean M .. Dctccl Value I Source 
2 

l.1 5E-03 8.20E-03 0 .0025 Min. of !-lousi ng 
1.1 5E-03 2.40E-03 0 .0025 Min . of Housing 

1. 22E-03 1.00E-02 0 .1 Old Dutch" 

2.18E-02 2.70E-02 0.02 Min. o f Housi ng ' 
4.47E-02 l.60E+00 0 .02 Min. o f Housing ' 
2.27E-02 I.I0E-01 0.o2 Min. o f Housing ' 
S.22E-02 l.60E·,00 0 .02 Min. o f Housing ' 
1.29E-03 7.60E-03 0.001 Min. of Housing 
I.I 2E-03 S.90E-03 0 .1 Old Dutch 

2.J IE-03 7.40E-03 S.00E-04 Mi n. of Housing 

1.1 7E-03 I.I0E-02 0.1 Old Dutchd 

2.2 IE-03 S.20E-03 0. 1 Old DutchJ 

2. 19E-03 3.S0E-03 0.1 Old DutchJ 

2.58E-03 3.40E-02 0 .001 Mi n. of Housing 

2.47E-03 2.00E-02 0.1 Old Dutch 

2.20E-03 4.20E-03 0.00 1 Min. of Housing ' 
1.28E-03 7.40E-03 0.1 Old Dutch" 

I.I SE-03 4.20E-03 0.1 Old Dutch 

1.1 7E-03 3.60E-03 0.1 Old Dutch,-

3.39E-03 1.3 1 E-02 NSV NA 

6. loE-02 l.20E-0 I 40 Oak Ridge' 

6. 12E-02 7.20E-02 NSV NA 

6.4 IE-02 2.80E-0 I NSV NA 

l.24E+04 2 04E+04 so Oak Ridge 

6.98E+00 l .48E+02 3.5 New Dutch 
S.08E+00 l.46E+0 I 10 Oak Ridge 

7 .90E➔- 0 1 2.7•'"+02 165 New Dutch 

S.74E-0 1 1.80E+00 I.I New Dutch 

1.70E-0I 2.J0E+00 1.6 New Dutch 

6.8SE +02 l. 86E+04 0.4 Oak Ridge 

8. ISE,00 1.47E·•0I 0.4 Oak Ridge h 

I.I0E•0 I 2.0IE+0I 20 Old Dutch 

3.60E•·02 7.33E+03 40 New Dutch 

3.47E-0 1 8.70E-01 NSV NA 

2 53E •·04 6.46[·104 200 Oak Ridge 

l.l4E+02 9.28E+03 50 Old Dutch 

S.20E+02 l.54E+03 100 Oak Ridge 

7.59E-02 l.20E+00 0.1 Oak Ridge 

3.ISE+0 I 2.28E+02 30 Oak Ridge 

Screening 

IIQ' 

3.28 

0 .96 

0 . 10 

1.35 

80 

5.50 

80.00 

7.60 

0.06 

IS 

0 .11 

0 .05 

0 .04 

34 

0 .20 

4 .20 

0 .07 

0 .04 

0.04 

--
0 .00 

--
--

408 

42 

1.46 

1.68 

1.64 

1.44 

46500 

37 

1.0 1 

183 

--
323 

186 

IS 

12 

7.60 

COPC?' I Comments 

No-Freq of Dctect<5% 

No-MDC< sc .value 

No-MDC< sc.value 

No-Freq ofDetcct<5% 

Ycs-MDC>sc.value 

No-Freq of Detect<S% 

Y cs-MDC>sc. value 

Yes-MDC>sc. value 

No-MDC< sc.value 

No-Freq o f Detect<S% 

No-MDC< sc .value 

No-MDC< sc.value 

No-MDC< sc. value 

No-Freq of Detect<5% 

No-MDC< sc.value 

No-Freq of Detect<S% 

No-MDC< sc .value 

No-MDC< sc .value 

No-MDC< sc. value 

No-Freq of Dctect<5% 

No-MDC< sc. value 

No-Freq o f Detect<S% 

No-Freq of Detect<S¾ 

Yes-MDC>sc.,·alue 

Yes-MOC>sc .valuc 

Ycs-MDC>sc .va lul! 

Yes-MOC>sc .value 

Ycs-MDC>sc. value 

Yes-MOC'>sc.valuc 

Yes-MDC>sc. value 

Yes-MOC>sc.value 

Y cs-MOC>sc. value 

Yes-MDC>sc. value 

No-Freq ofDctcct<S¾ 

Yes-MDC>sc .value 

Yes-MOC>sc. value 

Yes-MDC>sc.value 

Yes-MDC>sc.value 

Yes-MDC>sc.value 
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u 
0. Freq or 
0 

Class Analyle (mg/kg) u Detect 

Selenium X 35 I 122 

Sil ver 9 I 122 

Thallium X 17 I 122 

Vanadiu.111 X 122 I 122 

Zinc X 122 I 122 

(I ) Screening value as sclech:d from bel ow sources. 

TABLE 11.6 

Ecological Mixed Soil (0-4 ft) Screening 
SEAD-4 

Seneca Army Depot Acli\'ity 

Screening 

Mean Max 0ercct Value I Source l 

3.99E-OI 3.40E+OO 0 81 New Dutch 

2.26E-01 1.70E+OU 2 Oak Ridge 

9.63E-01 5.40E+OO I Oak Ridge 

3.22E+OI 1.25E+03 2 Oak Ridge 

l.92 E+02 2.02E+03 50 Oak Ridge 

Screening 

IIQ' COPC?' I Com men ls 

4.20 Yes-MDC>sc.valuc 

0.85 No-MDC< sc. value 

5.40 Ycs-MDC>sc .valuc 

625 Yes-MDC>sc .value 

40 Yes-MDC>sc .value 

(2) Sources; "Old Dutch"-Beyer ( 1990); "Oak Ridge"-Oak Ridge National Laboratmy (Elrroymson et al. 1997); "Canadian"-CCME ( 1997); 

"Min of Housing"-Min. of Housing. Spatial Planning and Environment ( 1994 ); and "New Dutch"-Crommcntuijn et al. ( 1997). 

(3) HQ - Hazard Quotient: if HQ > I. chemical is included in Ecologica Risk Assessment 

(4) COPC - Chemical of Potential Concem 

(5) Naturally occ uring analytes calcium , sodium . potass ium , magnesium , and phosphorous were 110 1 included in screening. 

(a) Screening value for total DDT/DDD/DDE was used (I) Screening \' alue for Heptachlor was used 

(b) Screening value for chlorinated pesticides was used 

(c) Screening value for total PCBs was used 

(d) Screening value for Endosulfon was used 

(e) Screening value for Endrin was used 

e /rl37/rfi -1m/rcport/J608/rfi/appcnd1" g/S4_cscrn "ls/sb sen 

(g) Screening valm: for Nitrobcnzcne was used 

(h) Screening value for Iota) Chromium was used 

NS V - No Scn.::cning Value 

MDC - Maximum Dcti;:ctcd C'oncenlration 

SL\D-4 KI/FS Appendix II 

Revision: 0 
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u f req of 
"' Analyte (mg/kg) p Detecl 

~llll lih: On aoiu 
Acclone X 14 / 55 

Carbon disulfide X 4 / ss 
Chloroform 2 / ss 
Methyl chloride I / 54 

Methyl ethyl ketone I / 55 

Methylene chloride X 3 I 55 

Styrene 2 / 54 

Toluene s / 55 

Total X y lenes 2 / 54 

S1:mi~11l.11ilc Oceaoi,3 
1,4-Dichlorobenzenc I / 53 

2-Methylnaphthalene 5 / 42 

4-Methy lphenol X 6 I 51 

Acenaphthene 10 / 55 

Acenaphthylene 10 I 50 

Anlhracene 25 I 55 

Benzo(a)anthracene X 46 / ss 
Benzo(a)pyrene X 46 / 55 
Benzo(b)fluoranthenc X 48 / ss 
Benzo(ghi)perylene X 42 / 55 

Benzo(k)fluoranthene X 23 / ss 
Bis(2-Ethylhexyl)phthalate X 2 1 / 55 
Butylbenzy lphthalate s / 42 

Carbazole X 2 1 / 55 

Chrysene X 49 / 55 

Di-n-buty lphthalate 26 / 55 

Di-n-octylphthalate 3 I 43 

Dibenz(a,h)anthracene X 27 / ss 
Dibenzofuran X 9 / 54 

Diethyl phthalate 2 / 42 

Fluoranthenc 51 I 55 

Fluorene X 11 / 55 

Hcxachlorobenzene 2 / ss 
lndeno( 1,2,3-cd)pyrene X 40 I 55 
N-Nitrosodiphenylaminc 

1 /,4 
N-Nitrosodipropylamine I / S 

Naphthalene J.! 42 
Phcnanthrene 

~ 
' 48 / 55 

Phenol 4 / 53 ''""" 1/ 5 1 I 55 

Prsticidrs/PCBs 
4,4'-DDD X 12 / 55 
4,4' -DDE X 17 / ss 4,4£:: 15 I 55 

Aldri X 3 I ss 
b -lp a-Chlordane X 7 / ss 

/ 
' Aroclor-1254 24 / ss 

Aroc lor- 1260 8 / ss 
Beta-llHC 3 / ss 
Dicldrin X 3 / 55 

e:/rll7/rfi-imheport/160&/rfi/appendix c/S4_escm.xls/scd sen 

TABLE H.7 
Ecological Sediment Screening 

Seneca / s •:AD-4 
Seneca Army Depot Activity 

Mu l\h, Detect Screening 

l\ lcan Det~c• LocKtion VKlu~ 

2 27E-02 2 I0E-01 SD4- 1 NSV 

I.0IE-02 l.80E-02 SD4-9 NSV 

I 0JE-02 I 40E-02 SD4-J0 NSV 

9.90E-03 5.00E-03 SD4-52 NSV 

l.07E-02 4.90E-02 SD4- I NSV 

9.73E-03 I.I 0E-02 SD4-8 NSV 

1.00E-02 3.00E-03 SD4-5,6 NSV 

1.02E-02 4.20E-02 SD4- 12 2.93 

I.0IE-02 7.00E-03 SD4-5 5.49 

l .63E-0 1 7 J0E-02 SD4- 12 0.72 

5.99E-02 3 I0E-02 SD4-22 2.03 

I 07E-01 l.40E-0 I SD4- I 0.03 

2. ISE-0 1 6 IOE-01 SD4- 17 8.36 

9.43E-02 l.30E-0 1 SD4-36 0 33 

2.20E-01 1.70E+oo SD4- 17 6.39 

3.SJE-0 1 S.90E+OO SD4- 17 0.72 

3.66E-0 I 5. IOE+OO SD4-1 7 0.33 

4.02E-0 I 4 . 80E➔ 00 SD4- 17 0 66 

2.SIE-0 1 3.20E+OO SD4-17 0 66 

J 66E-0 1 5.70E+OO SD4- 17 0 66 

I 09E+OO 4 . 20E ➔ OI SD4-29 11 9 1 

6.0SE-02 1.60E-02 SD4-32 11 9 1 

2 12E-01 5 OOE-0 1 SD4-17 NSV / 

3.7 1 E-0 1 6.20E+OO SD4- 17 0 3'3/ 

I 77E-0 I 2 S0E-01 SD4-8 ,,/4 9 1 

6 J0E-02 4 60E-02 SD4·2,,./' 11 9 1 

2.4 1E-0 1 1.20E+OO S9,4<17 0 .33 

161E-0 1 230E-01 / SD4- 17 NSV 

6.4 1 E-02 I 70~ 2'- SD4-J I 11.910 1 S 

S.8 1E-0 I ~ +0 1 SD4- 17 60 894 

2. I0E-0 ( 60E-0 l SD4- 17 0.4776 

2S IE-0' 840E-0 1 SD4•36 )32.529 
;:-Z o 1 J .10E+oo SD4- 17 0.655 

2 48E-0 I 7 60E-0 I SD4-7 NSV 

2.4SE-0 1 4 I0E-01 SD4-2 NSV 

5 74E-02 I J0E-02 SD4-22 1.79 1 

J 16E-0 1 7 90E+OO SD4 -17 71<>4 

I 70E-0 I 2 IOE-01 SD.;-:;; 0.0298 5 

4.76E-0 1 l.20E➔·O I SO4- 17 57 .37 17 

7. 1 SE-03 9.00E-02 SD4-8 0.0597 

6.97E-0J 8 60E-02 SD4-8 0.0597 

5.J0E-03 4.20E-02 SD4- 12 0.0597 

l .74E-0J 2 SOE-OJ SD4- 16 NSV 

3.8 1 E-03 4.40E-02 SD4- 13 000 179 1 

7.SIE-02 4 9SE-0 1 SD4- 12 I 15221 
4.S7E-02 2.J0E-0 1 SD4-8 I 1522 1 

l .76E-03 3.JOE-03 SD4-44 0.003582 

3 53E-0J 1.70E-02 SD4- 12 00033 

Source I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC' 

NYSDEC 

Rcg4 

NYSDEC 

NYSDEC 

Reg 4 

Reg 4 
, 

/ 
Rcg4 / 

~!(<I 
NYSDEC 

,,,/NYSDEC1 

/ 
NA 

Reg 4 

NYSDEC' 

NYSDEC' 

Reg 4 

NA 

NYSDEC' 

NYSDEC 

NYSDEC 

NYSDEC 

Reg 4 

NA 

NA 

NYSDH' 

NYSDEC 

NYSDEC' 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC 

NA 

NYSDEC" 

NYSDEC' 

NYSDEC' 

NYSDEC' 

Reg4 

Screening 

IIQ' 

.. 

.. 

.. 

.. 
-· 
.. 
.. 

0.0 1 

000 

0.10 

002 

4.69 

0.07 

0 39 

021/ 

ll,2'4 

./I S 45 

7.33 

4.89 

8.70 

3.53 

0.00 
.. 

18 79 

0.02 

000 

3.64 

--
000 

0.26 

I 38 

0.00 

4 73 

·-
.. 

0.0 1 

1. 10 

7 04 

0 21 

1. 5 I 

I 44 

0.70 

·-
24.57 

0 43 

0.20 

092 

5 IS 

COPC?' I Com meuls 

Yes-No SC.value 

Yes-No SC.value 
No-FOO < 5% 

No-FOD < 5¾ 

No-FOD < 5% 

Yes-No sc. value _/ 

No-FOO < 5% .I 
No-MDC < Sc. Val e 

No-MDC Z :ue 

No-MDz- Sc. Value 

No-~C < Sc. Value 
Y~s- DC > Sc. Value 

14'o-MDC < Sc. Value 

/ No-MDC < Sc. Value 
No-MDC < Sc. Va lue 

Yes-MDC > Sc. Value 

Yes-MDC > Sc Value 

Yes-M DC > Sc. Value 

Yes-M DC > Sc. Value 

Yes-MDC > Sc. Value 

Yes-MDC > Sc. Value 

No-MDC < Sc. Value 

Yes-No sc . value 

Yes-MDC> Sc. Value 

No-MDC < Sc. Value 

No-MDC < Sc. Value 

Yes-MDC > Sc Value 

Y cs-No sc . va lue 

Nu-MDC < Sc. Value 

No-MDC < Sc Value 

Yes-M DC > Sc. Value 

No-MDC < Sc. Value 

Yes-MDC > Sc. Value 

No-FOD < 5% 

No-FOO < So/o 

No-MDC < Sc. Value 

Yes-MDC > Sc. Value 

Yes-MDC > Sc. Value 

No-MDC < Sc. Value 

Yes-MDC > Sc. Value 

Yes-MDC > Sc. Value 

No-MDC < Sc. Value 

Yes-No sc .valuc 

Yes-MDC > Sc. Value 

No-MDC < Sc. Value 

No-MDC < Sc. Value 

No-MDC < Sc. Value 

Yes-MDC > Sc. Value 

/ 
/ 
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u 
Freq of Q. 

i\nalytc (111~/ kg) 
0 

Detect Mea n Cl:1ss u 

voe, /\cc1011c :-; II I 48 1.921'-02 

Ca rbon Disulfide ~ I 48 9.1J5E-03 

Chl orofo1111 2 I 48 9.1J7E-03 

Mc1hylc11c chloridc ·' I 48 9 381.:-03 
Styn.:m: 2 I 47 tJ .9.11-:-0,1 

Tolucni.: 5 I 48 I 021'-02 

Tota 1 X ylcncs 2 I 47 1.001'-02 

SVOC's 1.4-Dichlorobcnzcnc I I 46 1.551'-0 I 

2-Mcthylnaphthaknc X 4 I 44 I 0.11'-lll 

4-Meihylphcnol ., 5 I 4 ➔ I 1141 ' -lll 

Acl·naph1he11e X 8 I 48 2.201:-01 

Accnap l1 1l1 yll·t1c .\ 8 I 44 9.221:-02 
Anthraccm· X 2 1 I 48 1 271' -0 I 

Bc11;,n(a )ant hrn t..:e nc X 42 I ➔ 8 J 72[-0 1 

Bc11zo(a)pyre11c :-; 42 I 48 1.X(,l ' -01 

lknzo(h )nuora nthcnc .\ 4➔ I ➔ X 4 25 1i-0I 

Bcnzo(ghi )pcrylcnc X 38 I 48 2.5X l'-01 

Ocnzo( k )nuornnt hcnc X llJ I 47 J '>IE-0 1 

Bi s( 2-el h yl hex yl )ph I ha la I c X 2 1 I 48 1.22 1·: 1 (l(J 

But yl hc1u.yl ph I ha l ale X 5 I 44 I 0.11'-0 I 

( ·a, bazolc '( 17 I 4X 1. l 'lE-0 1 

('hrysl.'nc X 4:i I 48 J 8')1'-0 1 

Di-11 -lmtylphthala1c 25 ➔ X I 75E-0I 

I )i-11-oc tylph1hala11.: 2 I 4 ➔ 1.051'-01 

Dibcnz( :1 .l1 )an!hrncc 11 c X 24 I 48 24%-01 

Dibcnzofurn n X 8 I 47 I 571,-0 1 

Diethy l phthalale 2 I 44 1.061'-0I 

Fluora111hc11c X 46 I 48 (,.28E-0 I 

Fl uorcnt.: X 8 I 48 2.20E-0l 

I lcxachlorol>cnzcnc 2 I 48 2.C,0E-01 

lndcno( 1,2.3-cd)pyrenc X 3(, I 48 2.C>IE-01 

N-Nitrosodi phenyl:im inc.: I I 48 2.5/,E-0l 

Naphthalcm: (, I 44 I.00E-01 

Phcnanthrcnc.: X 44 I 48 n l l' -01 

Phenol X 4 I 46 I (,71'-01 

Pyrcnc X 4(, I ➔ X 5 121'-0 I 

l'cs t/ PClls 4.4'-IJDD X 12 I 48 7 7 11'-0i 

4.4'-DDE \ I /, I 4X 7 -181 ·-0, 

4.4°-IJIJT X l :'i I 48 5 .(1(1E-O] 

Aldrin :-; 3 I ➔ X I 741 ·:-0J 

Alpha-('hlord:1111.: 7 I ➔ 8 ., 121:-0'i 

/\rnc lor-1 254 X 22 I 48 7 7(,l'-01 

/\ rodor- 1260 X 8 I 48 4. 71Jt:.02 

13HC. beta X 3 I 48 1.77E-0.1 

Die lclri n X 3 I 48 .1 .58[-0.1 

P \pi1\pro,1cct:,.\-.encca\.s4ri\ri-.1-. \cc011sl-.\ncw scdiml'11t\S-l sci 11 (1 -c l-. \di 1chso sen 

TABLE 11.7A 

Eco logical Ditch So il Screening 

SEA D-4 
Seneca Arm y Depot Activit y 

Scrccnin J.! 

Max Detect M:ix Detect l...oc:,tio n V:1IUl' I 

1.R0E-0 1 SD4-8 NSV 

1.801'-02 Sll4-'l NSV 

I 401'-02 SD4-J0 0.0ll l 

1. I0E-02 SIJ4-8 0 .2 

J .00E-0J SD4-5. SD4 -<, 0.01 

4 .20E -02 S D4- 12 0 .0.1 

7.00E-0J SD4-5 0 .05 

7.J0E-02 SD4- 12 20 

J I0E-02 S D4-22 NSV 

2 JOE-02 SD4-JJ NSV 

/, I0E-01 SD4- 17 NSV 

I.J0E-01 SD4-J6 NSV 

I 70E<00 SD4-l 7 0 . 1 

5.90 1: 100 SD4- 17 NSV 

5. 1or: , oo SD4-l 7 0 . 1 

.1 xoi: , oo SD,1-17 NSV 

J .20E 100 SD4-17 NSV 

5.70E I()() SD4- I 7 NSV 

4.201'+0 I SIJ4-29 NSV 

l ./,0E-02 SD4-:s2 NSV 

5 00E-0 I SD4-17 NSV 

/, 101'1(10 SD4-l 7 NSV 

1.50 1' -0I S D4-X 100 

I 201'-02 SD4-27 NSV 

I 20 1'1 00 S ll4-17 NSV 

2.J 0E-0 I SD4- I 7 NSV 

l.70E-02 SD4-J I 100 

1.601:l(l l SD4-17 0 . 1 

6.60E-0 I SD4- 17 NSV 

8.40E-0 I SD4-J6 1000 

3. I0E< 00 SD4- 17 NSV 

7.60E-0 I SD4-7 20 

1.J0E-01 SD4-22 0 . 1 

7.90[ I 00 SD4- 17 0 . 1 

2. I0E-01 SD4-2R 0.05 

I 201'1( 11 SD4- 17 01 

<J.00E-01 SD4-X 0 .0025 

X MlE•02 SD4-8 0 .0025 

4.511 1'-02 SD4-l 2 0.0025 

2.80[-IIJ SIJ4- 16 IJ 0025 

4.401' -0 2 SD4-l.1 0 1 

5 Wl' -01 SD4- l 2 002 

2.S0E-0 I S ll4-1 2 0 .02 

J . .10E-0.1 SD4 -44 0 .00 1 

I .80E-01 SD4- 12 5.00E-04 

Source l 

Ni\ 

Ni\ 

Min of I lousing 

i\'lin . of I lousing 

( ·anadian 

Old D11 1ch 

Old Dutch 

Oak Rid~e 

Ni\ 

Nil 

Ni\ 

Ni\ 

O ld IJ11tch 

Ni\ 

Old llu1d1 

Ni\ 

Ni\ 

Ni\ 

Ni\ 

Ni\ 

Ni\ 

Ni\ 

Oak Rid ge· 

Ni\ 

N,I 

Ni\ 

Oak Ridge 

O ld IJulch 

Ni\ 

Oak Ridge 

Ni\ 

Oak Ridge 

Old D11 1ch 

Old D111ch 

rvlin . uf I lousing 
Old Dutch 

rvlin of I lousin g, 

i\ li11 of' 11011:-.ing 

i\·li n ol' I lousing 

Min. of' I lousing 

Old Dutch' ' 

Min ol' I lousing 

Min of I lnusing 

rvlin . of I lousing 

Mi n. nf I lousi ng 

Screening 

II Q' 

14 00 

0 .0(, 

0.J 0 

0.84 

0 . 14 

0 .00 

17 .00 

5 1.00 

0 .00 

0.00 

160.00 

0.00 

0 .04 

0. IJ 

79.00 

4 .20 

120.00 

](1.00 

.14 40 

IX .00 

I 12 

0A4 

2') .00 

12.50 

DO 

.16.00 

COPC'!'' I Co mments 

Yes-No sc .va luc 

No-Freq of Dctcct<So/i, 

No-Freq of Detect· 5% 

No-MDC< sc.valuc 

No-MDC< sc.val uc 

No-MDC ·· sc.v;ilui.: 

No-MDC·-· sc.va lm: 

No-MDC·- sc.v ,1 l11 c 

Yes-No Sc.va lue 
Yes-No sc .va luc 

Yes-No sc.va luc 

Yes-No sc.v:ilue 
Ycs-MD(';,st..: .va luc 

Yes-No sc.value 
Yes-tvlDC ·sc.v.1 l11c 

'r'cs-No sc.value 

Yes-No Sc.value 

Yes-No Sc.va lue 

Yes-No sc.v:1luc 
Yes-No sc.v;iluc 

Yes-No sc.valuc 

Yes-No sc value 

No-MDC- - sc. vn lu1.: 

No-Freq of Dc ll..:ct·S!o 

Yes-No sc .value 

Yes-No sc.va lue 
No-MDC< sc.va lue 

Yes-fvlDC>sc. value 
Yes-No sc .valuc 

No-MDC< sc.value 

Ycs•No sc.va lue 

No-MDC< Sc.va lue 

No-MDC' -- sc. va lue 

Ycs-MDC.>sc. valuc 
Y es-MDC>sc. value.: 

Y c.:s-M DC>sc. va Jue 

Yes-Ml>C ··sc. value 

Yes-MDC ·sc v;li 11 c.: 

Ycs-MOC>sc .value 

Yes-MDC ·sc .va luc 

No-M IJC· sc. value 

Yc.:s -MIJC ·sc va lue 

Ycs-MDC ·sc.va luc 
Ycs-f\•IDC ··sc. va lue 

Ycs•MDC' ~·sc.vnluc 

SEJ\D-4 RI/ FS i\ppcndix 11 

Revi sion: 2 
D:111.: · Januaiy 2002 





u 
Frct1 nf 0. 

Analyte (mg/kg) 
0 

llctcct ~lass u 

Endosulfan I I I 48 
Emlos11lfan 11 2 -IX 

I :nctosul fan sulfate 4 I 48 
End rin aldchyth..· :i I 48 
Endrin "ctnnc :,; I 48 
Ga111111a-Ch lo1da11c ') I -18 
I lcptachlor I I 48 
I kplachlor cpoxi,h: 5 I 48 
Mcthoxychl o1 2 I 48 

Nitroarom . 2-Nitroto111c111.: I I ,p 

2-amino-4.6-D init1 oto l11 t· 11 c.: I I 48 

Metal/ J\ lum i1111111 :,; 48 I 48 
Antimony :,; ::!(1 I -18 
1\rscni t..: :,; -17 -18 
IJarium :,; 48 I 48 
Lkryll i11111 :,; -IX I 48 

C 'adm1u111 :,; ~(1 -IX 

Chrn111iu111 (101al ) :,; 48 I -18 
l' hro mi11111 V I :,; I I 5 
Coba lt :,; 48 I 48 
Copper X 48 I 48 

li on :,; 48 I 48 
Lead :,; 45 I 48 
Manganese :,; 48 I 48 
Mercury :,; 29 I 48 
Nickel X ,18 I 48 
Sclc11i11111 X 24 I 48 
Silver 24 I 48 
Vanadium :,; 48 I 48 
Zinc X 48 I 48 

( I ) Screening value as sel ec ted fu1111 he low soun:es. 

Mc:1n 

I 701'-0.1 

.1 411 ·-0.1 

1 (,71'-0.1 

.1 <JI E-0.1 

5 12F-o:; 

_-; ')5\:-(r'> 

1.721'-0.1 

1.9 11-:-0:; 

1.851'-02 

<l .1n1:-02 

6 . .151:-02 

IJ0 l'.t 04 

7.581' <1111 

C1 ,l'JE 100 

I 151·: I 112 

(1 <,2E-tl l 

2 5 11 · dltl 

:, ') J I· I tl ':! 

:, 721: I (11 

I 4111: •0I 

1. 11 1: ,02 

2 921:>04 

8.55 1·: t 11 1 

7.90E t 02 

2.0RE-11 1 

4.R.1E<0t 

1.llXEt00 

4.87E-0 I 

5 :,'1E +OI 

2.RIE •02 

TABLE 11.7A 

Eco logical Ditch Soil Screening 

SEAD-4 

Seneca Army Depot Activity 

Screening 

i\1:1x Detect M:1x Detect Loc:1tion Va lu e I 

I 'l0E-0.1 SD4- l 7 0. 1 

h XOE-0~ SD4- I<, 0 1 

l .20E-02 SIJ4- 17 0. 1 

1.50E-02 SD4 -.1<, 0. 1 

<i 201:-02 SD4-.16 0.00 1 

4 OOE-02 SIJ4 -l .1 0. 1 

2.-l0E-0.1 SD4-lf, 0. 1 

I.00E-02 SD4- 12 0. 1 

r,.X0E-02 SD4- 17 NSV 

4.501'-0 I SIJ4-l 7 NSV 

2.00E-0 1 SD4-48 NSV 

2.2 IE t 0-I SD4-4 1 50 

8 271'. t0I SD4-6 .1 .5 

.1 .771'• 01 SD4-27 10 

4.88E 102 SD-1-28 165 

I I0E •llll SD4-28. Sll-1-,1 I I. I 

\ ,IIE HI I SIJ4-7 I.<, 
4 XOE t OJ SIJ4-42 0 ,1 

I f1:, E 102 S IJ4-4.1 0.-1 

2.841'.tll l SD•l- 1•1 20 

'i.88[ I 02 SD4-42 40 

8 79E< 04 SD4-28 200 

.1 .741'+02 SD4-8 50 

5.48Etll.1 SD4- 14 1110 

2.40[ 100 SD4-42 II. I 

4.5JE >02 SIJ4-28 :,o 

(, . I0E+00 SO4-28 0.8 1 

1. 70E<00 SD4-6 2 

I 14 [ 10:; SD4-28 2 

I. t5E+0J SD4-IJ 511 

Source· 

Old Dntch'
1 

Old l>utd1'1 

Old llntd," 

Old llntc h 

i\ lin of I lousin~ 

Old Dutdt 

Old Dutch 

Old Dutch1 

NA 

NA 

NA 

Oak Ridge 

New Dutch 

Oak Ridge 

Nov D11 td1 

New Dutch 

Nl'\\' D11 1d1 

Oak Ridg,· 

Oak Rid t,L' :: 

O ld Dutch 

New Dutch 

Oak Ridge 

Old Dutch 

Oak Ridge 

Oak Ridge 

Oak Ridge 

New Dutch 

Oa k Ridge 

Oak Ridge 

Oak Ridge 

(2) Sources : "Old Dutch"- llcyer ( l '!<J0): "Oak Ridge"-Oak Ridge Nat ional Labora tory (Elfroymsou ct al. 1997): "Canadiau "-CCME ( 1997): 

·•r,..,ti n ofllousing"-M in . ofllou sing. Spati al Pla1111in g. and Envirnnmcnt ( 199-l): and "New Dutch"-Crommentuijn ct :1\. (1')97) 

{:,) I IC) - l lnzard Quoticnl : if I IQ · I. chcmic.11 is se lcclcd as a ('O P(· and is included in Ecologica l Risk /\sscssmcnl 

( 4) CO P(' - Chcmicn l of Polc111ia l Concern 

(5) Na111 1a ll y occuring m1:1l y1cs caki11111. sodi mn . p<1la s!'>i u111 . 11 1ag11csi11 111 . and pho~phorou s were 11 01 included in scn::ening. 

(a) Screen ing v:1 lue for 101al IJDT/1)1)1)/ l)DE was used 

(l>) Seret:ning \'a luc fcu chlorinated Jll'Slicidcs was usl·d 

(c) Sc1cc11i11g value for 101.11 PC lh wa~ used 

(<I ) Screening va lue for Enclosu lfan was used 

{c) Screening value for Endri n was used 

(f) Scrn·ning va lue for I k p1 ad1h11 wns n~nl 

(~) Screening va lue for total Chromium \\a.., used 

P \pit\pt(11cc1s\.,,;cncc;1 \.,,;4r1\risk\ccorisk\ncw scdi111c11t\S4 ~crn{1 xl~\di1d1s<1 scn 

NS V - No Screening V.1 luc 

MDc· - rvla.xi 11111111 Dctccted ('ont..:c ntratinn 

' 

Screening 

HQ' 

0 02 

II 07 

0 12 

O 15 

Ci2 .00 

0 ,I() 

0.02 

II 10 

442 

24 

.1 .77 

2.W, 

1.00 

2 1 .1 1 

120110 

4117.50 

1.42 

25 

440 

7 

55 

24 

15. 10 

7.5J 

0.85 

570 

?' -·' 

COPC'!~ I Comments 

No-t'v1 DC· sc. vall!C 

Nu-Freq of Dctect 5'1/o 

No-MDC.;.: sc .va lue 

Nu- MDC·~- sc. value 

Yes-MDC ·sc.valuc 
No-MD('-,· sc.valuc 

No-Moc, Sc.va lue 

No-M DC< sc.v.1 luc 

No- Freq uf Dctccl'"'"5% 

No- Freq of Dctcct ·· S% 

No-Freq of Dctccl.,; 5% 

Yes-M DC ·sc.vnluc 

Yes-M DC>sc.valuc 

Yes-MDC ·sc .v.t luc 

Yes-MDC ·sc.v:il uc 

Ycs-MDC=sc .valuc 

Ycs-f\•I DC ·sc . value 

Ycs-M DC....,sc. va lue 

Ycs-M DC>sc . va lue 

Ycs-MDC'>sc.v.1 luc 

Ycs- MDC>sc.valuc 

Yes-MDC>sc .va luc 

Yes-MDC .-""Sc.value 

Ycs-MDC'>sc .valuc 

Ycs-MDC>sc.vn luc 

Ycs-MDC.>sc.valuc 

Ycs-M DC>sc. vn luc 

No-M DC< sc. value 

Ycs•MDC>sc.vn luc 

Ycs•MDC>sc.v:1luc 
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u Freq of 0.. 

/\ nalytc (mg/k~) R Detect 

V2 latilt Qn;: a ni s.·s 

Acet one X 2 I .1 

Carbon di sulfide X 2 I :, 
Met hyl ethyl ke tone X I I ,I 

S~miv(~ litlilt Qriranil'S 

4- Methylpheuol X I I 3 
Di-11-oct yl phi ha late I I ,I 

Fluornnthcnc I I 1 

Fl11orc11c I I :, 
N-N itrosodipropyl;1111 inc X I I :, 
Pyrcnc I I .1 

Ptstiri<lts/P[ lls 
4,4'-DDE I I .1 
/\roclor- 1254 2 I .1 
Encl rin aldehyde I I ,1 

~iJ r twrQ1]1jlfil"S 

4-mu ino-2.6-1 )ini I roto lucne..: X I I .1 

I lcrh ir itl l'S 

2.4.5-T X I I 1 

~ 
Alu11111111111 X 1 I ·' 
A111 i111 011 y X 2 I .1 
Arseni c X 3 I ·' 
B:1ri11m X .1 I .1 
Beryllium X .1 I ,I 

Chromium (tota l) X 3 I 3 
Coba lt X .1 I .1 
Copper X 3 I 3 
Iron X 3 I 3 
Lead 3 I ,I 

Mang.incsc X 3 I :1 
Mercury X .1 I ,\ 

Nickel X :, I ,I 

Va nadium X .1 I .1 
Zinc X .1 I .1 

No trs : 
(I) Sc.:reening value as selected from bL·low s1n irc.:es 

Mean 

9.08 1'-02 

1.28E-02 

2.57 E-02 

2. 121:-0 1 

2.84E-0 I 

2.7<JE-0I 

2.78 E-0 I 
~.05E-0 I 

2.771:-0 1 

~.05 1:-03 

1.2.11:-0 1 
J .(,X L-01 

').001:-01 

'1.481:-0:l 

1.,181 •:104 

.1.IICJl-:1 01 

Ti\, . f.7B 

Ecological Sediment Screening 
Seneca / SE/\ D-4 

Scncc,, Army Dc 11ot Activity 

~lax ~lax Detect Screening 

Detect Loration V.t luc 

2. I0E-01 SIJ4- I NSV 
l .20E-02 SD4-3 NSV 
4.901:-02 SD4- I NSV 

I .40E-0 I SD4- 1 0.02 
4.C,0E-02 SD4-2 7.80 
:l . l0E-02 SD4-2 39.88 
2.1/0E-02 SD4-2 0 .. 11 

4. I0E-0 1 SD4-2 NSV 
H,0E-02 SD4-2 J7 .58 

4. I0E-03 SD4-2, 3 0.019 1 
2.S0E-0 1 SD4 -2 0.075 
.1.00E-0.1 SD4-2 0. 16 

1.401:-0 1 SO4-2 NSV 

2. IIIE-02 SD4-I NSV 

I. 75 1: I 04 SD4-I NSV 
5.04E 101 SD4-3 2.11 

6.4.1 1' +00 8. 101: 100 SD4-.1 <,.o 
7.74 1·: IO I I .02E➔ 02 SD4-I NSV 
5.90E-0 I 6.S0E-0 1 SD4-3 NSV 
2.0.1E , OJ .1 .3 1 E+0J SO4-3 26 .0 
1 .20 E➔ 0 I 1.4 1 [ ·10 1 SO4- I NSV 
I .54E-10.1 2.64E+03 SD4-3 16.0 
2.52 E-1 04 2.92E+04 SO4-.1 20,000 

l .62E >0 I 1.8(,E+0 I SD4-2 31.0 
4.54E-0 I 5.6%102 SD4- 1 4(,0.0 

I .20E-04 1.60E-0 1 5D4-2 0. 15 
.1.0'JE-02 :U4E10 I SD4-3 1(, .0 

2 .. 181:-02 2.X2E101 SD4- I NSV 
4.45 1'-0 I r>..10E102 Sll4-.1 120 .0 

Screeni ng 

Source I II Q' C'OPC'!3 I Comments 

Ni\ -- Yes-No sc .vnluc 

Ni\ .. Yes-No sc .valuc 

Ni\ -- Yes-No sc .valuc 

NYSDEC' 7.001·.100 Yes-MDC > Sc. Va lue 
NYSDEC1 5.90l:-03 No-MDC · Sc. Va lue 
NYSDEC 7.77 1:-04 No-MDC · Sc. Value 
NYSDEC 9 .. 15 1:-02 No-MDC · Sc. Value 

Ni\ -- Y es-No sc .va luc 

NYSDEC 6.92[-04 No-MDC < Sc. Value 

NYSDEC" 1.051:-0 1 No-MDC < Sc. Va lue 
NYSDLC" .1.n i-: 100 No- MDC ,c Sc. Va lue 
NYSDEC' 1.881:-02 No-MDC ~ Sc. Va lu e 

Ni\ -- Yes-No sc.va luc 

Ni\ -- Yes-No sc .va lue 

Ni\ .. Yes-No sc.v:1l11c 

NYSDl-:C 2.52E 101 Yes-M DC -. Sc . Value 
NYSIJ l:C' 1.351·,1 00 Yes-MDC · Sc. Value 

Ni\ -- Yes-No sc.v.i luc 

Ni\ .. Y es-No ~c.va luc 

NYSDEC I .27E+02 Yes-MDC > Sc. Value 
Ni\ -- Yes-No sc.va lue 

NYSDEC I .65E+02 Yes-MDC > Sc. Value 
1.46 I .46E , 00 Yes-MDC > Sc. Value 

NYSOEC 6.00 E-01 No-MOC < Sc. Va lue 
NYSDEC l .24E >00 Yes-MDC > Sc. Va lue 
NYSDEC I .07E·+ 00 Yes-MDC > Sc. Value 

NYSOEC 2.0'/E I 00 Yes-MDC -· Sc . Va lue 

Ni\ .. Y cs-Nu sc . v:i luc 

NYSDEC 5.251: 1011 Yes-MDC ,. Sc . Value 

NYS OE( ' • Tcchnic:11 (iuidann: for Si.:11.'l'tllll~ Clmla111111:lll'd S1:d1111cn1s. Scdimcn1 {'1 it1.·11a fo, N1m-pol.1r Oti;.inic Contaminants (Tahk I). h1.:nthi1.: aqu:-itrr.: li fe dunnir.: toxir.:itv. 
anJ Sctli111t'11f ( "ritcria f(n· /,. lc·lal, (T.i.hlc :!). low1;:,.. t dYc:cl k\'d , 

Di v of Fish. Wi ldl ilC ~md Mar inc Rcsmuc.:cs. NYSDE(' .l :muary I 1J99 For non-polar organi l' co11t,1111ina11ts, 1hc l11wcst v:,lue tu p1olci.:l hl!nlhic <1qu;11ic life was used Used 
Scncca site-spcl·ific TO(' nf 1 9 1 n ~1 (S I:/\ 1).4 DF RI . .l r111u;1ry 200 1. p 4-44 ) 

(2) Screeni ng 11 () maxi mum dctc1.:1cd rnnccntrntion / sc.: rc.:1:11i11g criteria 

(J ) An anc1ly te is Clmsideret.1 a Cher11ic.1I 11f Po1c nt i;1I C'1111ccrn {CO P{' ) irthc maximum <.ktectcd cunccntration cxcccds the screening ct i1c1 i:1 or if no screening c1 iteria is av,,ilable 

(4) N;1turally occuri ng rnmlytcs c;1lc ium. sodium . polilssium. magnesi um, ;md phosphorous were not inclutkd in screening 
NSV =- No screening value available 
MD{· ,:" m:-i ximun1 dctcctcd concent1 al i1111 

N/\ ~ not av;1il .1hk 

a - val ue fo1 DDT 
h - value fN PC ·ns 
c - \'ali11.· 1111 cmll 111 

I' \ J1 /' J"\p1 111cc1s\.,cncl·a\s'11i\11~kk cnrisk\11cw ~cd1111en t\S4 s1.: 111(1 ,1:,;\m.:w sed st.: 11 

r - value for his(2•cthylhcxyl)phthala1e 

g. - val ue fm 101;1I unchlrn 111:itcd phenol s 

SE/\D-4 R' 1pcndi x 11 
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An~lyhi· (mg/kg) 

Endosulfon I 

Endosulfon II 

Endosulfan sulfate 

Endrin aldehyde 

EnJrin ketone 

Gamma-Chlordane 

licptachlor 

l·lcptachlor epoxide 

Methoxychlor 

NilroMCPWMtics 
2-Nitrotoluene 

2-aminoA,6-Dinitrotoluene 

4-amino-2,6-Dinitrotoluene 

lw:hkidll 
2,4,5-T 

~ 
Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 
Chromium 

Cobalt 

Copper 

Iron 

v I Freq of 
9 Detect 

55 

55 

XI 5 I ss 
7 I 55 

4 I 55 

X 1 •: 
I 55 

I 55 

X 5 I 55 

55 

46 

55 
55 

XI I I ') 

X 55 I 55 

X 30 I 55 

X 54 I 55 

X 55 I 55 

X 55 I 55 

X 26 I 55 

X 55 I 55 

X 55 I 55 

X 55 I 

X 55 I 

X 52 I 

X 55 I 

X 33 I 

X 55 I 

-
TABLE 11.7 

[cological Sediment Screening 
Seneca/ St,;AD-4 

Seneca Army De11ot Activity 

!\lax 

!\lean l>l'ICl"I 

I 70E-03 I 90E-03 

3 40E-03 6 80E-03 

l 64E-03 I 20E-02 

3 86E-03 I SOE-02 

4 90E-03 6 20E-02 

3 66E-03 4 OOE-02 

I 72E-03 2 40E-03 

I 86E-03 8 60E-03 

1.83E-02 6 80E-02 

6 BSE-02 4 SOE-OJ 

6 34E-02 2 OOE-01 

6.22E-02 I 40E-01 

7 29E-03 2 JOE-02 

1.28E·t04 2.21E+04 

8 35E100 8.27E+OJ 

6 30E+OO 3 77 E+OJ 

I JOE+02 4 88E+02 

6 40E-OJ IJOE+OO 

2 22E+OO 3 41 E+OI 

4 I 9E+02 4 80E+03 

l.35E+OI 2 84E+O I 

I 82Ei-02 

4 53E+02 

6. IOE+OO 

I 70E100 

·I 93E+O J I 14 E+03 

l\htx Oelect 

Location 

SD4- 17 

SD4- 16 

SD4- 17 

SD4-36 

SD4-36 

SD4- 13 

SD4-16 

SD4- 12 

SD4-17 

SD4-17 

SD4-48 

SD4-2 

SD4-I 

SD4-4 1 

SD4-6 

SD4-27 

SD4-28 

SD4-28,4 I 

SD4-7 

SD4- 14 

SD4-42 

SD4-28 

SD4-28 

SD4-6 

SD4 ?• 

Scn•euiug 
\'.thll' 

000 1791 

OOOJ7<JJ 

000179 1 

0.2388 

0 2388 

0.00 1791 

0.00597 

0 005'17 

0 03582 

NSV 

NSV 

NSV 

NSV 

NSV 

NSV 

16 

NSV 

3 I 

460 

0 I 5 

16 

NSV 

Lead 

Manganese 
Mercury 

Nickel 

Selenium 

Silver 

Vanadium 

Zinc 55 I 2 78Et02 I I 5E+03 SD4-13 

NSV 

120 

Noles: 
(I) Screening value as ected from bdow sources 
(2) Sources inclu , n order ofprdcrcncc-· 

Sueeniug 

Soun:c I I IIQ' I COPC'!J I Comments 

NYSDE(" I 06 No-FOD < 5¼ 
NYSDE("1 HO No-FOD < 5¼ 
NYSDEC"' 6 70 Yes-MDC > Sc. Value 
NYSDl:C' 0 06 No-MDC <S~ 
NYSDEC' 0 26 No-MDC < Sc Jue 

NYSDEC' 22 33 Yes-MDC ? Value 
NYSDEC 0 40 ~ < 5¼ 
NYSDEC I 44 Yes- > Sc Value 

NYSDEC 190 /.o-FOD < 5¼ 

NA No-FOD < S¾ 

NA No-FOD < 5% 

NA No-fOD < 5¼ 

NA Yes-No sc. value 

Yes-No sc Yalue 

SDEC 41.35 Yes-MDC > Sc. Value 
NYSDEC 6 28 Yes-MDC > Sc. Value 

NA Yes-No sc value 

NA Yes-No sc value 
NYSDEC 56 83 Yes-MDC > Sc. Value 

NYSDEC 184.62 Yes-MDC > Sc Value 
NA Yes-No sc. value 

NYSDEC 165 00 Yes-MDC > Sc Value 

NA Yes-No sc value 

NYSDEC 12 06 Yes-MDC > Sc. Value 

NYSDEC 11 9 1 Yes-MDC > Sc. Value 

NYSDEC 16 00 Yes-MDC > Sc Value 

NYSDEC 28 3 I Yes-MDC > Sc Value 

NA Yes-No sc value 

NYSDEC I 70 Yes-MDC > Sc Value 

NA Yes-No sc value 

NYSDEC 9 58 Yes-MDC > Sc Value 

• NYSD - Technical Gu idance fo r Screening Con1am1n:11cd Sediments. S,:dimcm ( 'rilt'r111ji,r N1111-1'11/ur < Jrgonh.· ( '11111w11imm1., (Table I), bcnthic aquatic life !.'.hronic toxicity 
S1:Jin11:nl ('ritaiujur Mt.•Ju/.~ (Tablt: 2) , lowcsl cffoc1 level, 

Div of Fish, Wildlife and Ma, ine.: Re.:source.:s, NYSDE(' January I 'J99 Used si1e.: spe.:cific TOC of~ 97¾ 

• Region 4 = J<cgiu11 .J Wa.1·1,· MunugLw,:m / )ivi.,·im, Scdim"'"' SL·n ·L·11i11x Vi1/11c.1'}or 1/u:urUm,s Wu.l'/L' Sitl'.1 (Table J), scret:nmg value.:. USEPA August 11 , 1999 

(2) Scret:ning HQ = maximum detecti:d concentration / screening c,itcria 
()) An analytt: is considt:red a Chemical of Potenlial Concern (COPC) if 1hc maximum dc!!ccteJ conce.:n1ra1ion e.:xcce.:Js tht: sc1e.:e.:ning crite.:ria 0 1 if no scrce.:ning cri1cna 1s available.:. 
(4) Naturally occuring analy1cs calcium. sodium, potassium. magnesium. and phosphorous were.: nol include.:J in screening 
FOO = freque.:ncy of detects 
MDC = maximum delccted concentra1ion 
NA :;:::; not available 
a - value for chlordane 
b - value for PCBs 
c - value for hexachlorocyclohexa.n\..-S 
d - val ue for endosulfan 

e /rll7/rfi -im/rcpo n/1608/rfi /appcndix i:;!S4 _cscrn xls/sed sen 

c - value for cndnn 
f - value fo, bis(2-c1hylhcxy l)phthalate.: 
g, - value for total unchlorinated phenols 

// 
/ 
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u Freq of Q.. 

Analyte (mg/L) 8 Detect 

Y2latilc Qra:aoits 
Acetone 4 I 10 

Scmi~2latilc Qri:anits 
Anthracene I / 10 

Benzo(a)anthracene X I / 10 

Benzo(a)pyrene X I / 10 

Benzo(b )fluoranthene X I / 10 

Benzo(ghi )pery Jene X I / 10 

Benzo(k)fluoranthene X I / 10 

Bis(2-Ethylhexyl)phthalate 3 / 10 
Butylbenzylphthalate I / 10. 

Carbazole X I / 10 

Chrysene X I / 10 

Fluoranthene 2 / 10 

lndeno( 1,2,3-cd)pyrene X I / 10 

Phenanthrene I / 10 

Pyrene 2 / 10 

fcstitidcslfCBs 
Alpha-Chlordane X I / 7 

Beta-BHC I / 7 

Gamma-Chlordane X I / 7 

Nil[!!ll[!!Wlllii.:~ 
1,3-Dinitrobenzene X I / 10 

Mm.IL 
Aluminum X 10 / 10 

Antimony 5 I 10 

Arsenic I / 10 

Barium X 10 / IO 

Cadmium X 6 I IO 

Chromium 3 I 10 

e:/rl3 7 /rfi -im/report/ 1608/rfi/appcndix g/S4 _ escrn.xls/S W .sen 

TABLE H.8 
Ecological Surface Water Scn:ening 

Seneca / SEAD-4 

Seneca Army Depot Activity 

Max Max Detect Scr,:ening 

Mean Uetect Location Value 

3.55E-03 4.00E-03 SW4-50 5.0DE-02 

1.81 E-03 7.00E-05 SW4-13 3.8DE-03 

l .82E-03 l.80E-04 SW4-13 3.0DE-05 

l.82E-03 l.50E-04 SW4-13 NSV 

l.82E-03 l.50E-04 SW4-13 NSV 

l.81E-03 7.00E-05 SW4-l3 NSV 

l.82E-03 l .60E-04 SW4-l3 NSV 

l.77E-03 3.60E-04 SW4-50 6.00E-04 

l.83E-03 2.90E-04 SW4-50 2.20E-02 
1.81 E-03 5.00E-05 SW4- 13 NSV 

l.82E-03 l .80E-04 SW4- 13 NSV 

l.82E-03 4. IOE-04 SW4-l3 3.98E-02 

1.81 E-03 7.00E-05 SW4-l3 NSV 

I .84E-03 3.50E-04 SW4-13 4.5 0E-02 

I .80E-03 2.80E-04 ~W4-l3 4.60E-03 

3.28E-06 7.70E-06 SW4-13 4.3 01-::-06 

2.77E-06 4. IOE-06 SW4-51 5.00E+OI 

3. I OE-06 6.40E-06 SW4-13 4. J,OE-06 

I.IOE-04 7.00E-05 4Pipc I\JSV 

8.74E-OI 7.35E+OO SW4-13 I.UOE-01 

8.65E-03 6.60E-03 SW4-13 1.60E-OI 

I .27E-03 4.20E-03 SW4- 13 l .:iOE-01 

6.56E-02 2.13E-OI SW4-l3 NSV 
I .86E-03 I .16E-02 SW4-l3 2.09E-03 

8.0SE-03 4.48E-02 SW4-2 7.41 E-02 

Screening 

Source I HQ2 

NY AWQS/g 0.08 

NY AWQS/g 0.02 
NY AWQS/g 6.00 

NA --
NA --
NA --
NA --

NY AWQS/s 0.60 
Reg4 0.01 
NA --
NA --

Reg4 0.01 

NA --
NY AWQS/g 0.01 

NY AWQS/g 0.06 

Reg 4 • 1.79 

Reg 4 0.00 
Reg 4• 1.49 

NA --

NY AWQS/s 73 .50 

Reg 4 0.04 

NY AWQS/s 0.03 

NA --
NY AWQS/s5 5.54 

NY AWQS/s5 0.60 

SEAD-4 Rl/FS Appendix 1-1 
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Date: May 2000 
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COPC?1 I Comments 

No-MDC < Sc. Value 

No-MDC< Sc. Value 
Yes-MDC > Sc. Value 

Yes-No sc.value 

Yes-No sc.value 

Yes-No sc. value 

Yes-No sc. value 

No-MDC< Sc. Value 

No-MDC< Sc. Value 

Yes-No sc.value 

Yes-No sc.value 

No-MDC < Sc. Value 

Yes-No sc.value 

No-MDC < Sc. Value 

No-MDC < Sc. Value 

Yes-MDC > Sc. Value 

No-MDC < Sc. Value 

Yes-MDC > Sc. Value 

Yes-No sc. value 

Yes-MDC > Sc. Value 

No-MDC < Sc. Value 

No-MDC < Sc. Value 

Yes-No sc.value 

Yes-MDC > Sc. Value 

No-MDC < Sc. Value 



u Freq of Q. 

.-\nalyte (mg/L) 0 Detect u 

Cobalt X I / 10 

Copper X 9 I 10 

Iron X 10 / 10 

Lead X 4 I 10 

Manganese X 10 / 10 

Nickel 2 / 10 

Silver X 2 / 10 

Thallium I / 10 

Vanadium X 4 I 10 

Zinc X 10 / 10 

Notes: 

TABLE H.8 
Ecological Surface Water Screening 

Seneca/ SEAD-4 

Seneca Army Depot Activity 

Max Max Detect Screening 

Mean Detect Lo~ation Value 

3.15E-03 l.96E-02 SW4-13 5.00E-03 
2.29E-02 9.70E-02 SW4- 13 8.96E-03 
2.02E+00 I .66E+0 I SW4- 13 3.00E-01 

I .35E-02 l.17E-0I SW4-13 3.78E-03 
3.15E-01 2.35E+00 SW4-13 NSV 

4.60E-03 3.26E-02 SW4-13 5.20E-02 
I .37E-03 l.70E-03 SW4-19 I.00E-04 
I. 73E-03 2.40E-03 4Pipe 8.00E-03 
4.1 0E-03 2.25E-02 SW4-13 l.40E-02 
6.50E-02 4.92E-0 I SW4-l3 8.26E-02 

(I) Surface water screening values are, in order of preference: 

Source I 

NY AWQS/s 

NY AWQS/s5 

NY AWQS/s 

NY AWQS/s5 

NA 

NY AWQS/s5 

NY AWQS/s 

NY AWQS/s 

NY AWQS/s 

NY AWQS/s5 

Screening 

HQ2 

3.92 

10.83 

55.33 

30.92 

--
0.63 

17.00 

0.30 

1.61 
5.95 
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COl'C'!3 I Comments 

Yes-MDC > Sc. Value 

Yes-MDC > Sc. Valut: 

Yt:s-MDC > Sc.Value 

Yes-MDC > Sc. Valut: 

Yes-No sc.value 

No-MDC < Sc. Value 

Yes-MDC > Sc. Value 

No-MDC < Sc. Valut: 

Yes-MDC > Sc. Valut: 

Yes-MDC > Sc. Value 

• NY AWQS = Ambielll Waler {!ualily Slandard,· and (;uidance Value.,·, New York, Divi sion of Water Technical and Operational Guidance Series ( 1. 1. 1 ), June 1998. 

Where multiple values were available, the lesser of freshwater Fish (propagation or survival) vs Wildlife types was used. 

s = standard, g = guidance value 

• Region 4 = Regiun .J Wasle Munagemenl /Jivi.,ion Fre.,Jmaler Surface Waler Screening Value.\'jiir Jla=urdou.1· Wa.\'le Sile.\' , Table I, chronic, USEPA August 11, I 999 

(2) Screening HQ = maximum detected concentration / screening criteria . 

(3) An analyte is considered a Chemical of Potential Concern (COPC) if the maximum detected concentration exceeds the screening criteria or ifno screening criteria is available. 

(4) Naturally occuring analytes calcium, sodium, potassium, magnesium, and phosphorous were not included in screening. 

(5) Hardness dependent. Default value of 100 mg/Las CaCO3. 

(a) Value for chlordane 

MDC = maximum detected concentration 

NA = not available 

NSY = no screening value 

c:/rl3 7/rfi-im/report/ 1608/rfi/appcndix g/S4 _ escrn.xls/S W .sen 



Primary Expos.tErrect1 

Bioaccum./ 

Analyte Direct Biomagn. 

Volatile Organics 

Acetone + --
Carbon disulfide + --
Methylene chloride + --

Semivolatile Organics 

2-Mcthylnaphthalene + --
4-Methylphenol -- --
Acenaphthene + --
Acenaphthylene + --
Anthracene + --
Benzo(a)anthracene + --
Benzo(a)pyrene ++ --
Benzo(b )lluoranthene + --
Benzo(gh i )pery lene + --
Benzo(k )lluoranthene + --
Bis(2-Ethylhexyl)phthalate + ++ 

Butylbenzylphthalate 

Carbazole 

Chrysene + --
Di-n-octylphthalate 

Dibenz( a,h )anthracene + --
Dibenzofuran ,./ 
Fluoranthene + 

,,, 
Fluorene + / :: 
lndeno( 1,2,3-cd)pyrene + .,,-/' --
Naphthalene /+ --
Phenanthrene / + --
Phenol --
Pyrene / + --
PesticideslPCBs 

4,4'-DDD + ++ 

4,4'-DDE + ++ 

4,4'-DDT ++ ++ 

Aldrin + ++ 

Alpha-Chlordane + + 

Aroclor-1254 -- ++ 

Beta-BHC + ++ 

S4_escrn.xls I COPC Summ 

TABLE H.9 
Ecological Chemicals of Potential Conciern (CO PCs) 

Sl<'-\D-4 

Seneca Army Depot Activity 

Surface Soils Mixed So.ils Sediment 

Maximum Maximum Maximum 
Concentration Max Detect Concentra1iion Concentration Max Detect 

(mg/kg) Location (mg/kg) (mg/kg) Location 

1.40E-0 1 SS4-81 same . 2. IOE-01 SD4- I 

-- -- -- I .SOE-02 SD4-9 

-- -- -- I. IOE-02 SD4-8,. ·· 

3.SOE-02 SB4-27 2.60E-O I -- •' --
-- -- -- l.40E-OI . SD4-1 

7.SOE-02 SB4-27 8 80E-02 .-
/ ~-

--
5. 19E-02 SS4-55 U OE-0 1 --
I IOE-01 SS4-54 3.40E-0 1 / 

_,/ -- --
5.60E-U I SS4-55 I. IOE+oo-· 5.90E+OO SD4- l7 

/ 
4.40E-0 I SS4-55 8.80E-0 1 5. IOE+OO SD4-l7 
8.30E-O I SS4-55 / ~amc 4 .80E+OO SD4- l7 
3 OOE-01 SS4-55_,,/ 

, 
3.20E+OO SD4- l7 same 

5.IOE-0 1 SS4-5A 8.90E-O l 5.70E+OO SD4-l7 
/ 

IJOE+OI SS-4-69 same 4.20E+Ol SD4-29 
7. IOE+OO .,,,,/SB4- 14 same -- --
120E-O 1/ SS4-54 l .60E-0 1 5.00E-01 SD4-l7 
5 70E-0·1 SS4-55 I.OOE+OO 6.20E+OO SD4- l7 . .,,, 
~.,,40E-02 SB4- l3 same -- --

,,...•' 125E-OI SS4-55 same 1.20E+OO SD4- l7 

5.SOE-02 SB4-27 same 2.30E-0 1 SD4-l7 

l .05E+OO SS4-55 2.40E+Ct0 -- --
7.40E-02 Sl34- I 6, S84-27 3.30E-OI 6.60E-OI SD4-l7 

2.70E-O I SS4-55 same 3. IOE+OO SD4- 17 

-- -- IJOE-01 -- --
6.40E-O I SS4-54 1.401:+(IQ 7.90E+OO SD4- 17 

2. IOE-0 1 SD4-28 

9.&0E-0 1 SS4-55 l .80E+UO -- --

l.90E-0 1 SS4-54 same 9.00E-02 SD4-8 

1.60E-O I SS4-54 same 8.60E-02 SD4-8 
7.60E-O I SS4-54 same -- --

-- -- -- 2.80E-03 SD4- 16 

-- -- -- 4.40E-02 SD4-l3 
3. IOE-0 1 MW4-I I. SS4-69 1.60E+OO -- --
7.60E-03 SS4-77 same -- --

/ 
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Pagt: H-1 

Surface Water 

Maximum 
Concentration Max Detect 

(mg/kg) .,, Location 
.• 

, -- --
, 

/,.. -- --
-- --

-- --
-- --
-- --
-- --
-- --

LSOE-04 SW4-l3 

LSOE-04 SW4- l3 

LSOE-04 SW4- l3 

700E-05 SW4-l3 

l .60E-04 SW4-l3 

-- --
-- --

5 OOE-05 SW4- l 3 

1. SOE-04 SW4- l3 

-- --
-- --
-- --
-- --
-- --

7.00E-05 SW4-13 

-- --
-- --
-- --
-- --

-- --
-- --
-- --
-- --

7.70E-06 SW4- l 3 

-- --



Surface So ils 

Maximum 

Concentration Max Detect 

A na ly te (mg/kg) Locat ion 

Vo la tile O rganics 

A cetone I .4lJE-0 I SS4-8 I 

Carbon disul fide -- --

M ethy l ethy l ketone -- --

Semiv o latil c Organ ics 

2- M cthy lnarhthalenc 3.50E-02 Sll4-27 

4-Mclhy lphcnol -- --
Acenar hthcnc 7.801:-02 Sll4-27 

Accnarhthy lcne 5. I 9E-ll2 SS4-55 

/\nthraccne 1. I 0E-0 I SS4-54 

Benm(a)anthraccnc 5.60E-0 I SS4-55 

lk nzo(a)r yrcnc 4.40E-0 I SS4-55 

Bcnzo( b )11 uoranthcne 8.30E-0 I SS4-55 

Benzo(gh i )pery lcnc 3.00E-0 I SS4-55 

Bcnzo(k )11 uoranthcnc 5. I 0E-0 I SS4-54 

Bis( 2- Ethy I hexy I )phtha I ate I .30E+0 I SS4-69 

13uty lbcnzy l rhthalate 7. I 0E+00 Sl34- 14 

Carbazole I .20E-0 I SS4-54 

Chrysene 5.70E-0 I SS4-55 

Di-11-octy l phthalatc 4.40E-02 S134- I 3 

D ibcnz(a.h)a111hrnccne 1.25E-0 l SS4-55 

Dibcnwruran 5.80E-02 S134-27 

Fl uoranthenc 1.0SF.+00 SS4-55 

Fluorcne 7.40 E-02 S134- I6. S134-27 

I ndcno( 1,2.3-cd)pyrene 270E-0 I SS4-55 

Narhthalenc -- --
Phenan thrcnc 6.40E-0 I SS4-54 

Phenol 

Pyrene 9.S0E-0 1 SS4-55 

N-N itrosod ipropy lamine -- --

Pest icidcs/ PC Bs 

4.4'-DDD I .90E-0 I SS4-54 

4,4'-DDE l .60E-0 I SS4-54 

4.4'-DDT 7 601:-0 I SS4-54 

Aldrin -- --
Alpha-Chlordane -- --

P·\pit\ rro_iccts\scncca\s4 ri\ ri sk\ccor isk\ncw scd iment\S4_scrn6 .xls / COPC Summ 

TABLE H.9 
Ecological C hemicals of Potential Concern (CO PCs) 

SEAD-4 

Seneca Army Depot Activity 

Mixed Soi ls Ditch So ils Sed iment 

Max imum M}1xi mum Max imum 
Concentration Concentration Max Detect Concentration Max Detect 

(mg/kg) (mg/kg) Locllf ion (mg/kg) Lot·at ion 

same 1.80E-0 I SO4-8 2. I0E-0 I SD4- I 
-- -- -- I 20E-02 SD4-3 
-- -- -- 4.90[-02 SD4-I 

2.60[-0I 3. 1 0E-02 SD4-22 -- --
-- 2.J0E-02 SO4-33 l.40E-0 I SD4- I 

X.80E-02 6. I 0E-0I SD4- I7 -- --
I .70E-0I 1.30[-0 1 SO4-36 -- --
3.40E-0 I I .70E+00 SD4- I7 -- --
1. I0E+00 5.90E+00 SO4- 17 -- --
8 R0 E-0I 5. I0F.+00 SD4- I7 -- --

same 4.X0F.+00 SD4-I7 -- --
same 3.20E+00 SO4- I7 -- --

8.90[-0 I 5.70[+00 SD4-I 7 -- --
same 4.20E+0 I SD4-29 -- --
satnl.! l .60E-02 SD4-32 -- --

1.601:-0 1 5.00l :-0 I SD4- I 7 -- --
I .00E+00 6.20E+00 SD4- I 7 -- --

same -- -- -- --
same I .20E+00 SD4- I 7 -- --
same 2.30E-0 1 SD4- 17 -- --

2.40E+00 l .60E+0 I SO4- I 7 -- --
3.30E-0 I 6.60E-0 I SO4-17 -- --

same 3. 1 0E+00 SD4- 17 -- --
I .30E-0 I -- -- -- --
I .40E+00 7.90[+00 SD4- 17 -- --

2. I 0E-0 I SD4-28 -- --
I .80E+00 I .20E+0 I SD4- 17 -- --

-- -- -- 4. I0E-0 1 SD4-2 

same 9.00E-02 SD4-8 -- --

same 8.60E-02 SD4-8 -- --
same 4.S0E-02 SD4-1 2 -- --

-- 2.80E-03 5 D4-16 -- --
-- -- -- -- --

SEAD-4 RI /I-~ .iJpendix 1-1 

Revis ion: 2 

Dale : January 2002 

S urface Water 

Maximum 

Concentration Max Detect 

(mg/kg) Location 

-- --
-- --
-- --

-- --
-- --
-- --
-- --
-- --

I .80E-04 SW4-I 3 

I .S0E-04 SW 4- 13 

1.S0E-04 SW4- 13 

7 00E-05 SW4- 13 

I .60E-04 SW4- I 3 

-- --
-- --

5 00E-05 SW 4- 13 

I X0E-04 SW4-I 3 

-- --
-- --
-- --
-- --
-- --

7 00E-05 SW4- I 3 

-- --
-- --
-- --
-- --
-- --

-- --
-- --
-- --
-- --

7.70[-06 SW4- 13 





TABLE H.9 
Ecological Chemicals of Potential Concern (CO PCs) 

SEA D-4 
Seneca Army Depot Activity 

Surface Soils Mixed Soils Ditch Soils Sediment 

Maximum Maximum 

Concentration Max Detect ( ·onrentrat io n 

t\na lyte (mg/kg) Location (mg/kg) 

Aroclor-1254 3 IOE-0 1 W4 - I I. SS4-<, I 60E+OO 

Arodor-1260 

131 IC. beta 7.60E-03 SS4-77 same 

IJicld rin 7.40E-U3 MW4- II -· 
Endr in keto ne .. .. .. 

Ga mma-Ch lordane .. .. .. 

Nitroaromatics 

1.3-Din itrobenzcnc -- .. .. 

4-A mi no-2 ,6- Din i t rotol uenc .. .. .. 

Herbicides 

2.4.5-T -· .. .. 

Metals 

Aluminum 

Antimony 1.481:+02 Sll4-25 b 

Arsenic b b 

13ari urn b b 

13ery ll ium b b 

Cadmium b b 
Chromium (total) 1.86E+04 Sl34-25 same 

Chromium VI 1.47E+O I SS4 -<J snmc 

Cobalt b h 

Copper 7.33E+03 SB4-25 same 

Iron b b 

Lead 9.28 E+03 S84- 14 same 
Manga nese b b 

Mercury 1.20E+OO S134-25 b 

Nicke l b h 

Selen ium b h 

Si lver .. .. -· 

Thallium 5.40E+OO S134-25 same 

Vanadium b b 

Zi nc 2.02E+03 S134-25 same 

same - M.1xi 11111111 ccmccn1ra1in 11 in mixed soils is lhc sam e as in surfm.:c so ils. 

h - Not l<.kntificd as CO PC because site avc1age is less than twice b;1ckg1011 nd average 

-- - analytc is 11 0 1 a CO PC in this mediu m 

1' ·\pitl rro,icc tslsc 11cca\s4r i\risklccorisklncw scdimcnt1S4_scrn6 .xls / COl'C Summ 

M,1ximum l\1~1ximu111 
Con cent ration Max Detect Concentration Max Detect 

(mg/kg) Location (mg/ki: ) Location 

5.80E-OI SD4- 12 .. .. 

2.50E-OI SD4-12 .. .. 

3 30E-03 SD4-44 .. .. 

1.801.:-02 SD4- 12 ·- .. 

6.20E-02 SD4-36 .. .. 
.. .. -- .. 

.. .. .. .. 

.. .. I .40E-O I SD4-2 

·- .. 2. IOE-02 SD4- I 

b l.75E+04 SD4-I 

8.27E+O I SD4-6 504E+OI SD4-3 

b 8. IOE+UO SD4-3 

b 1.021:+02 SD4- I 

b 6.50E-O I SD4-3 

3.41E+O I SD4-7 .. .. 

4.80E+03 SD4-42 3.3 1 E+03 S04-3 

1.63E+02 SD4-43 ·- .. 

b 1.4 1E+O I SD4-1 

9.88E+02 SD4-42 2.64E+03 SD4-3 

8.79E+04 SD4-28 2.92E+04 SD4-3 

b .. .. 

b 5.69E+02 SD4-I 

2.40E+OO S04-42 1.60E-O l SD4-2 

b 3.34E+O I SD4-3 

b .. .. 

.. .. .. .. 

.. .. .. -· 

l .14E+03 SD4-28 2.82[+0 1 SD4- 1 

1. I 5E+03 SD4- 13 6 30E+02 SD4-3 

SEAD-4 RI/ I' ._ ,,pcndix H 
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Surface Water 

Maximutn 
Concentn1tion Max Detect 

(mg/kg) Location 

.. .. 

.. .. 

.. ·-

6.40E-06 SW4-13 

7.00E-05 4Pipe 
.. .. 

.. .. 

7.35E+OO SW4-13 
.. .. 

.. .. 

2. I 3E-O I SW4- 13 
.. .. 

I 16E-02 SW4-1 3 
.. -· 
.. ·-

1.96E-02 SW4-13 

9.70E-02 SW4- 13 

I .66E+O I SW4- 13 

1.17E-OI SW4- 13 

2.35E+OO SW4-13 
.. .. 

.. .. 

.. .. 

UOE-03 SW4-19 
.. .. 

2.25E-02 SW4- 13 

4.92E-O l SW4- 13 





Constituent Test Organism 

TABLE 11.10 
NOA EL Toxicity Rcfrrence Valm·s - Birds 

SEAD 4 
Seneca Army Depot Activity 

Endpoint/Duration/ Effect Source 
Effect Dose 
(m~kg/day) 

SEAf) 4 Rl/1 .. , rrendix H 

Revision: I 

Datl: : Janua ry 2002 

Study 

Endpoint I Duration I Total 
CF' CF' CF' 

T RV2 

(mg/kg/tlay) 

Volatiles 
Acctmu.: -· -·1------1--- -- - - - -Japanese ~uail ~ OAl, I .. I 4~ay o ld. di et. 5 ,la~s. sur: ival 

----·· -- , I 1-1 i II ,md C anwrdcsc 

1986 - -·- ·--·- ----- ---

6. ltl EHl3 10 _C~ G. IOE➔ t12 

Pi\Ils 
i\ccnaphthc~c 

J\ccn~J:11:hylcnc 

Anthraccnc -- ---
Hcnzo(a)anthraccnc 

Bcn,_;,(,0p~ _- _ ::::1. 
,~cnzo(h ) ll uoran_~cnc 

lk nzo(ghi )pcrylcnc 
I- -- -
13c11zo(i9~0!:'_1_1~1cnc 

C~1ryscn_: __ _ 

l) ihcm.(a.h)antl1raccnc 

1:1uo r:111thcnc.: 

--i 

LOAEL. dicl. 7 mrn~l':'_, pl~ys0~gic~Ji~xed PAI Is use~ :'. surrogate) E isler. 1987 mallard 

mallard LOJ\EL. diet. 7 months. phy~gic,d~~:'cd P AI-ls used as surrogate) Eisler, 1987 

mallard ILOAl•:L. dicl. 7 months. phys iolog ical (mixed PAI-ls used as surrogak) 

, mallard _ LON·•:i .. di et. 7_ months. phys io logical (mi xed PAI Is used as sumigatc) 

mallard 

mall ard 

mallard 

- tLO~'=::_ di r..:!:.2__!!2l?nlhs. physio~gi1.;:d_(m~x:._d PA~ls used as surrogak:} 
L()i\_E L, di ':t. 7 months, p~ys io logica l (mixc211'.,~ _ls used ;~surrogate) 

1=,0Al·'.1 .. di et. 7 month~. r_hys io l~g ical (m!x~ PAl·ls~scd ;is_:;~ n~g~1t c) 

2.~1_::1 02 I I _t_l - -t----
2. X5EHl2 Ill 

t--1(> 2.XSE!-0 1 

Ill 2. X S E➔ tll 

2. XSE-102 Ill 10 I 2. XS E I OI 

-- , _ 2 X51':_:1~2 I Ill I Ill 2.XSE+ll l 

2.XSE +- 02 

2 .X Sl ·'. +- 02 

2. XSE I 02 - -

10 

Ill 10 ·-t-- --

I ti 2.XSErn t 

Ill 2.XSE!ll l - - - ·-
Ill 2. XSE I Ill - --- -

~cislcr, 1987 

Eisler. I 9X7 

Eisler. 1987 

Eisler. I 9X7 

Eisler. 1987 

Ei sler. I 9 X7 malh,rd -· _ l!::OAI~, di e t. _~ rtm nthsyhys io logical (mixed PA I Is used as surrogate) _ --- --- _ ----- -- ·-- ·- -- ~- ---+------~- ~ _ 2.XSE+ tll 
2.XSFHl2 __ I() 

-:, 02 mall ard _ LO_AJ~,_di cl. 7 months. phy~io(ogical (~_,ix~ PAI~ used as sun~,g~S)_ _ __ Eisler. 19i~ _2.XS I _ _ __ ____ _ __ _ _ 

m~ ll ,i_0 LOAl-:1 .. d~ct: 7 months. physio logical (mi xed PAI_!:; u~cd '!' surrogate) l·i~ler. I 'J X7 2. XSI-: 1 O?,__ I ti I _ 111 

m_;_,11 ,'.':_d I.OAFI ·:..9_ict: 7 111 011~h':_ phys io logical (111i x':~J'_!',l ls used ~, s111-ro!a'.1lc) Fisler._ I 9X7 2. XSl-:.'._112 I ti I 111 

!12:dl~ d __ !.::~~_EL,_dic~ 7 ! n~ h:':_.l?hys io (o_gica l (~1i:2cd P~!:0 ,~cd us sun-og~~) __ __ 1.-: isler. 19X_7 2. XS I·'.~ Ill __ _I_ _ _ _ I~ 

2. XSEHl l 

2.XS E• tl l 

2.X5Elll l 

2. XSEHl l J.' )uon,;nc 

~1d:110(.!_:2.> -cd)pyrcnc 

2-Mcthylnaphtha lcnc __ 

!"aphthal c,~ __ 

Ph<.:11:inthrcni; 

_
1 

mall ard LOAEL. di e t. 7 111onths.1'1!Ys~, l~gicu l i mixccl P Al-ls used as surr~gutc) ~ Eii':S__l_9X7_ 20X5E Hl2 I ti I I O _ 2.XSE I ~ I 

- ~!_:,_rd __ LOAE_L_,_ di et_: 7 _months,_J~ys io logica! (mi xed PAI-ls usc<!~s surrogate) _ Ei sler. 1987__ 2._~EH12 10 I I ll 2. XSE+tll 

Pyrcnc 

mallard LOAEL, diet. 7 n,crn~is, phys iological (mi xed PN-ls used as surrogate) Eisler, 1987 2. X5lc+ ()2 I() I I tl 2. XS E-t ll I 

mallard LOAEL, d iet, 7 monl~s_:.r_l_,_r<io logicul (mi xed PN Is used as surrogate) E isler. 1987 2. XSE 1-02 I() I I tl 2.XSE+tl I I, 

Eisler, 1987 2. XS E +-02 10 I Ill 2.X5E+tl l ma llard LOAEL. d iet, 7 months. physio loi,i_~ (mi xed PAI-ls used as surrogate) 

Semi-volatiles 
~s(2-cthylhcxyl)phthalatc ringed dove NOAloL. diet, 4 w ks. cril. lifostagc, re , roducti on Sample cl a l. 1996 1. 11 E+tltl I I I 1. 11 E+tl() 

13 utylb.:.'Y.ylphtha latc No data avail able _____ ------------------+----------· ------i------+----- No data 
Carbazolc No data avail able No data 

Di-~octylpl~tha l-;; t~- I . ___ [_l'Jt,_data availabl e I . l I I L H No data 
D ihcnzo furan rcd-,,ving~Sll. diet. I X hours. survival Schafer ct al. 19X:l . I 2. 1 XE Hl I IO I tl I I ()ti 2 .1 XE-11 1 

---- -

4-Mcth ylphcno l 

Pheno l 

PCBs 
Aroc lo r-1 254 -· ---
Aroclor- 1261l 

blackhird 

n:d-win gr..:d 

hlackhird 

I .D50. singk gavagr.,;. survival 

_ ~ o_?ata ,1v,1ilahk: 

-- - - ~_!;;;g-;c~cd- NOAEi. or.:_l!_i;_cJ,~tin caps~!:::.. 1_2_w~,:...;.it
0 
lit:;;:,:iagc, rcp~~-

ring-ncckcd NOAEL, o ral gelatin capsule, 17 wks. cril. lifcstagc. reproduction (Arocl o r-

- _ ___ hcasanl 12 54 used as_ surr'?g~t0 ___ _ 

Pesticides 
4.4'-0DD Amer. kestrel I LOAECclicf,2 years. reprodt1cl:i-011 (\) lJF- as surrogate) 

P:\pit\projccts\scncca\,4 ri lr isk\ccorisk\llcW scdimcnt\ccori sk tahles\dit ch fo ctors.x ls / hird-NOAEL 

Schafe r ct al. In :;_ 
- --- 1 

2.116E-t 0 1 1i1--1-1ii- - ·------
11111 2.0GE-11 I 

- - -
no data 

7 Sample ct al. ..122_6_ , _ _1_~ 111 ·'.-0I I I I I.XO E-tll 

Sample cl al. 1996 I.XtlF-01 I I I I.X OE-tll 

MaLsumu; ,~~ 7--2.211 E-O I 10 10 2.20E-tl2 
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Constituent 

4.4'-1)1 )! l 

4..1'-DDE 

Test Organism 

T/\BLE II.JO 
NO!\EL Toxicity Rl'fcrcncc Valm·s - Birds 

SEAD 4 
Seneca /\rmy Depot Activity 

Endpoint/Duration/ Effect Sotll"Cl' 

l~OW!_lJ?cli~ n NO_i\El.._clict._5 yrs. rcrr~ h":~i~ (11sc,~IJl~l Sam1~c cLal.. 19~(, 
__ i\m<;r. k_cst r:!_ L0 1~i L. di :!_. '?_yc.:_1rs. '~".!:rod11 c~ion _ .. _ _____ __ _ _ ~atsumurn I 9XS 

E ffrrt Dosl' 

(midkidday) 

2. Xlll-:-0., 

SE/\D 4 Rl/i· ,J Appendix 11 
Revision : I 

Date: January 2002 

Study 

Endpoint I Duration I Total I TRV2 

CF1 CF1 CF 1 (mg/kg/day) 

2.X0E-0:1 - --- -----
2. 20 E-0 I I 0 I I ti 2.2tlE-ll2 ---·-- - -- - ---

4.4'-IJ IJI •: ~ own pe lican NOAE L. diet. 5 yrs. rcprocl11ct ion (used DIJT) ______ Sample ct al. . 1996 2. X0E-tl :1 I I I 
- - -·-- -·-+---- --

2. X0E-ll :1 

2.2UE-02 

2. X0E-03 

4.4'-I )Irr .... _ _ [ ~ mcr. kcsti:::!__ _ LOAEI:::. dic!.:__2_yc,'.rs. r_::_prc_,d~".!_i~m (I )!) I'. ,~, sur~~gat:2_ ___ __ Matsumura 19~5 2.2llE-tl I 10 I 10 - - --
4.4'-I ) I )T 

Aldrin 

131-1<". beta 

l) icldrin 

lcndrin ketone 

M dals 

A ntimony 

Bar ium 

( 'ad mium 

( 'hrom.!_11~ i (o_t:_11 ) 

Chromium VI 

~·oppcr 

1nm 

Lead 

I.cad 

tvlcrc11ry 

Mc.: rcll '}'_ 

Mc.: rcury 

Nicke l 

Th;i lli11m 

Vanadium 
7.inc-· -- --

' 

_ brown ]2"..!i_c.:'.'~ NO~~lcl~ ict. S :,:rs. rcprocluc_ti on _ _ _ _ _ _ _ __ _ ___ Sample ct ,~ .. ~~ 2. Xll l•: -o :i I I I -- -- - - - - -- - --· --·-- ... , 
_ mall ard___ LUAEI:. diet. :w d,!ys. ':'llm~ lati v~ to::c icity ________ I luds<~>__ct_:_i l. 198~_ 5.00E I ()ti IO I 111 ·---- -- S.lHlE-tll 

Japanese q11ail NOAEI ,. di et. 90 days criti cal lili.:st;igc. reproduction (B l-IC-mixed isomers) S;implc ct al. 1996 5.G II E-lll I I I 5.60E-0l 

ha':.' ,~w! ~_S?AEI., die~ 2 yr. cr)t~...!.!_1i.::iag:_._rc_p~ d11clion. ... - = __ - s~,i~_.,T° I9%=- 1- 7.70 E-ti2--t I I 1 r-~~1_2]0E-02 _ ·• 
Screech owl !NOAEL. di cl. 7X:1 cl and crit. lil i.:stagc. rcprod11cti on (cndrin 11scd as su1Tog;itc) Sample ct :al . 1996 1.00E-02 1 1 1 1.00E-02 

chi ckc.;n 

ma ll ard --- -
black d11ck 

No data ava ila hk: 

NO/\li.l.. diet. 4 wksj !'ron~ I :_clay old c(1i:'~s)...'.' IOJ:_'di ~ ... 
~_siAE! ,, di cL 9~ days. r:£roduction ___ __ 

,----

1 
__ Sample cl al. 1996 

-~ 'P~: :.t :a_!:_!296 

- , -- -· --- , ----, 
+----- --- -+----

2 l_l_l!E 1 ~ -l--_ _ !_ I I 11 
1.4SE 1llll -- ~ _ 1 1 
l .lltll-: 1011 

Ill 

I 

No data 

2.0 XE Hl l 

I .4SE➔ on 
l .tHlE-100 

+------
NOAE I,, d iet. IO mos. crit. _li fcs tagc. reproducti on (Cr➔-3 as surrogate) ____ _ 

INOAEL. di_:_t: J_!_l 11 ~<> c~: lil i.:s':'gc. rcpr~du'::_tio12_ (_Cr f 3 as surroga:.:J .. 

!.!'JO~·L cli : I. I ti wks. gr~ ~ h._m<:rt:dity 

_ S:11nple ct al. 1996 
---·-· 

black duck 

chi cken 

______ 
4

_No dat~ availahk 

--~amp le ct al. I ~ G 

·-Sa.'_nple cl al. 1_9~ 

l .tltl!-:HH I 
-l.7tl!-: Hl l 

/\mer. kcstrc_l NOi\EL, diet,_?...!:'.'..';:'· c_!j~. lili.:stagc. rcp!:_ocll!_~ ion _ _ _ _ _ _ 1 S.:,.11!£!.c _ _c t alc._!_9~-- 1- .US l·:..1J.IQ 
-~111:1 11 . NOi\E l., d ,ct. 12wks. rcproduct, on ______ __ __ ___ Sample eta!.. 1996 _ 1.131,+llll 

Amer. kestrel NOi\EI.. d iet. :1 month . eggshell thi ck ness (Dimcthylmcrcury as surrogate) Pcak:a ll. cl al. 1972 2. X6E H1ll 

I I 

I 
--t----

1 

1.II0E➔ tltl 

4.70E l lll 

3.X SEI 0ll 

l.1 3E➔ t10 

2.XGE➔ 00 

_ - ,---~t:se quai l 
ma llard 

NOJ\E L. di"t. _l year. reproduct ion _______ _ 

l .OAE I,. d iet . l gcncrations. n..:p rod uct io n (mct l1 y l mercury as surrogalc) Sample cl al. 1996 6. 411E-ll2 ! (I 
-+--;;:;;;,p lect ,'.!c.!_99G _J _ _j_:.5 ~E-tl l I J 1 J I - \· 4.S0E-ll l_ 

. IO 6.40E-ll3 

- - --

mallard 

European starling ILDS0, single g~ :.'_gc, surviva l 

mal lard NOAEL. diet. 12 wks. ,~ rtality, body wt. blood chemistry _____ _ ~ m£!~!..".!:....!9_~ _ 
Sample cl a l. 1996 chi cken NO/\EL. diet. -14 wks. crit. lili.:s lagc, reproduction 

NOi\EL. diet, ducklings. 90 days.morta lity, growth. behavior _j Sample ct al. 1996 .......1 7.74E 10! I I I 7.74E t 0 ! 

Schali.:rctal. 1983 . .......1 9.50E 1·00 10 10 100 9. S0E-02 

1 1 I 1. 1 4E➔ 0 I l.1 4E+0 I 

l.4SE➔ 0 1 1.4S E+0 l 

1 ( 'F ..,;onvt; rsicm foctor. 

2 Thc toxicity n..: fcn;ncc val ue was dc ri vcd hy di viding the cfll.:d dosc hy1 the total convcrsion fa ctor. 

P:\pit\projccts\scncca\s4rilrisk\ccorisk\ncw scdi mcnt\ccori sk tahles\di lch l,,ctors.xls / hircl-NO/\EI, 





Constituent Test Organism 

Volatiles 

;\ccto m..: 

l' /\ lls 
~~1_:1p~1cnc..: 

J\cc~rnpl~ 1ylcnc 

/\.ntltraccm.: 

~cnzo(a)anthrnc~nc 

ll_:_nzo(a)pyrcnc 

J__ i::;111cs~yiwi l 

mallard 
- ·---I·---·-

mallard 

mallard 

ma ll.,rd 

ma ll ard 

T/\BLE H.11 
LO/\EL Toxicity Reference Values - Birds 

SE/\D 4 
Smcca /\nny Depot Activity 

End point/Duration/ Effect 

1~0/\EI .. 14-day old. d.id. -5 day~ s111Yiv:d 

}, O!~!·:L.. die_!.? 1110!1t hs. ph~ _iologic~ l_(mi xcd l'J\l ls u2:d a:'.. surrogate)_ 

I .OJ\ l·'. 1 .. diet. 7 months. ph ys io logic:d (mi xed PAI Is "~:d as su1To_;;a~c) 

_,l_:Oi\l •: 1.. di et. 7 months.J1hys ioloi cal (mixed 1'~ 1 Is 11sc~ '.':'..:~ ·og'.~c) 

1.0/\ l·: I .. di et. 7 months. phys io i<:gical (m, xc~ I' /\ I ls 11sc:~,is sum >_!;al_:) 

1:,<?~~~ L. di et. 7 month:,;. pl!ysiologica l (mi ~cd PA~ usc-9_ ~,s s1~ :g•~l.:_2_ 

Sourcl' 

-Ll lill and C:11nardcsc 
198(, 

. -- ·- - - - -

-,- -- E isler. 1987 

Eisler. I 9 X7 

Eisler. 1987 

l·: isl: r, ! 9_X7 
Eisler. J 9X7 

Eisler. 1987 

SE/\ IJ 4 RI/I·. . ,, rcndi x 11 
Revision : I 

Dale: .January 2002 

Study 

Effect Dose I Endpoint I Duration I Total I TRV
2 

{mg/kg/day) CF1 CF1 CF1 (mg/kg/day) 

(;·Jill •:_: -- I - l- -
-·1-·- 1 ·-----

__ 10_ Ill 6.~~E+ll2 

2. X5E➔ 112 -----
2. XSE I 02 

2. X5El-ll2 

2. X5 lc I 02 

2. X5J,'. 1112 

2 .X 5F I 02 

--+-- ! ~r--~ i-=_f_2_~g➔ 02 __ , 

-=fj-I I -
- - I I - --

1___ • 

2. X5E I 112 

2. X5F l ll2 

2.X5 1:'. I 1)2 

2. X5E 102 

2. X5E·102 

13cnzo(k )lluor:intl1cnc 

13cnzo(h) lluornnthcnc l ma ll ard 1.0/\EL. di et. 7 months. physio logica l (mixed PAI-ls 11scd :is s11rrogate) 

~c~1zo(g~i )p<:::,','lcnc __ . ma l l:i rc!__ __ LOAEI .. di et. ] 1110!1l hs, 1:i!_,ys-·io logi_c:>!_ ~n-ixcd P-J\ l ls--u scd as s11rrog_:'.1.'l_ __ 
mallard _ ~~El .. diet,_ 7 months. ph:rsio l~g i_:~ IJ mi xcd Pi\! ls _:1scd as_ s11rrogalc) 

1, isler. I 9X7 ---·- - -
_ , ___ 2:-~1,:-.. -0-2- -+1---l---+-1--1- t ----

2. X5E Hl2 ---
- --- - -
~ •:~scnc 
Dihcnz(a.h)antl1r.:1.::1~c 

Fl11oranthcnc 

Fluo n.;nc 

,_ -
mal lard _ J LO/\EI .. d iet, 7 nmnths. phys io logical (mi xed Pi\! ls 11scd as s11rrogalc) 

_!1~~_5! ___ _1 L00E~ict. 7 _r110~1~ ,_ph~ i~>pical (mi xed PAHs used as surrogate) 

_£isle_!:, _! 987 
Eisler. I 9X7 

Eisler. I 9X7 

2. X5FI 02 2. X5E➔ 02 
2 x5j,:Nl27 ___ I _ I 1- 1 · r 2. X5EI02 

2. X5E Hl2 I I I 2. X5E-Hl2 ------+--

mallard LO/\EL. d iet. 7 months. ph ysio logical (mi xed PAI-ls used as s11rrogatc) Eisler. 1987 2. X51•: Hl2 I I I 2. X5E Hl2 
ma ll ard LO/\EL, c_l_icl,__]_m,~ hs.:.£!1:rs i<!_!og~_:_>1 (mi xed P/\Hs used as s11rrogatc) ~i Eisler, 1_21!2 __ __2. X5E Hl2 I I I 2.M5E ~_lll__ 

lnd::10(1_: __ 2.:l -- c<!)pyr_c-'.'.':_ _ ~ ~ ".':_~ 1.0 /\1~~'. ,_ii_cl. ~~~hs. physio~>gic_:_>I (mix:~ Is us~~i as surrogate) __ _ Eisler. I 9X__2.___ _ '2_: 85!, ~2-: ->-- I ___ >--- _ ___! __ __ I _ _ 2.X5E+t~2 

2_:tv~'!!~naphthalcnc _ _ __ -~ •!Ian~ 1.0/\EI ~_d ic~._7 months. pl_rys iol~g_!:;:!_! _(r11i xcd ~-~_!:, 11_:<cd as s11rrogal_:2__ ___ Eisler. I 9X7 

~'.'!'hthal c!': _ 
Phcna nthn.: nc 

Pyrem; 

--·+ · ma llard - 11 .OAEI ., diet. 7 months,_phys iolog ica l (m ixed l'i\l ls u sed :IS Sllrrogatc) ___ _J__ Eisler. I 9X7 -

Semi-volatiles -- - ---·--

mall ard 

mallard 

Bis(2-cthylh_.:xy1)1:_h~:! l.:>_l_c:_ _j _ _ri_i_, g__<:_d <!:1':'_c 
(~trlhcnzy~, hthal ,~ 
C,irhazoh.: 

I.Oi\EI., diet. 7 months. 1i 1ys io logic:d (mixc~I l'i\l ls u~t~:IS :'_:'IT<>g:>lc) 

!_:OAEI .. di et. 7 monlh~ phys iologica l (mi xcc~ P /\ I ~ "':'d ~•:'.. s'.'__rr~>g_:_> l<:: ) _ 

NOJ\1, 1 .. di et. 4 wks. cri~ I ~fcsl_:_>gc._ reproducti on 

N o dal.1 :1vailahh.: 

No data avaih,hlc --------

t--
Eisler. I 9X7 

1•: islcr. 19X7 

_ Samp_!c cl :d. I 9')6 

2. X5J,'. I 02 
-·- - --· 

2. X5Jcl 02 1 __ I ------ t· I _ 
2. X5J•: 102 I I 

·- - -- ·- --
2. X51, I 02 I ---- - -

. I Jl-: 11111 

2. X5E➔ 02 

2. X5E+02 

2. X5[•: Hl2 

2. X5E Hl2 

,----- -
1. II E·l l)I) 

___ ,__ ___ 1-----,~ ~ -
No data 

No data Di -n-octy lphtlrn l__:_>_lc _ 

Dihcnzo funm 

No data avai lable 

c-----;; d-wingcd r O, di et. Ix· hours. s11rv ival Schafer cl ai_ 1983.i 2. 1 XE Hl I J() I JO I JI)() 

I 
2. I XE-111 

4-Mcthylphcno l 

..--.-·-· 
Pheno l 

___ __,_ __ 1_,l_ac_·k_·h_ird _____ __________ _t_____ --t 
LD50. single gavagc. survival Schafer cl al. 1983. red-winged 

blackbird 

No data avai lahlc 

2. 11 6E➔ OJ Ill 

I 
10 

I 
JOO 

I 
2.06E-Ol 

No data ---- •·- ----------- - --- - ~ ---------~---·---~----~- ---~ - --~ - - - -
PCBs 
i\roc lor- 1254 

Aroc lor- 126 11 

Pesticides - --
4,4'-llDD 

-·1 rin!;::ncckc5i _ ] i.OAEl, ~<~, d gc l,;tm :,'..'J~sulc. 17 w~s c_:i_t. lifcs_!:agc, ':Prod11cti ,~ 

. _ ~!tm.:ckt..: d_ ] 1~0/\EI.. _ora l gl: L1t111 i;.ipsuk:. 17 wks crit. liks~ag...:_._r~ produclion __ ~

pie et al. 1996 

pie cl al. 1996 --- - -- --

-- J /\mer. kestre l l (I.l/\EL diet. 2 years. rc1>roducti o11 (l)Df·: as surrc,galc) ____ - N~1ts~n~.;-;-a 1985 T 

l':\pil\projccts\scncca\s4 ri\r isk\ccorisklncw scdimcntlccorisk ta hies ditch foctors.xls / hird-LOAEI. 

--
I .XOE+OO I.XOEHlll 
J.Xtll •:1-0() I.XOE+O() 

---
2.20E-OI 2.20E-O l 



) 



TABLE II.I I 
LO/\EL Toxicity Rcfrrmcc Values - Birds 

SEA04 
Seneca i\rmy Depot Activity 

SEAD 4 RI/I· .. . , ppendix 11 
Revision: I 

Date: .January 2002 

Sfmly 

Constituent Test Organism End poin t/Oura tion/Effcct Source 
Effect Dosl· I Endpoint I Duration I Total I TRV2 

(mg/kg/day) CF' CF' CF' (mg/kg/day) 

4.-1'-DDD 

-1 .-1'- l ) l )E 

4 .-1'- l) l ) I•: 

-1 .-1 '- l lllT 

4.4'-DDT 

/\ ldrin 
I- -
HI IC'. hct:i 

l~o~".'.' p:!_("..'_'."_ i·~~l~I.. di et. ~ yrs. rcp~oducli,:'~ (used_l2 ~T) 
~ mi.;_!:_. kL:sln.:I LOAEL. did . 2 yi.;~s. n.:prodm.:tion 

brown pelican NO/\F I ,. diet. 5 yrs. reproduct ion (used DllT) 

- •· _ /\1~c: r._~e~tr':l . 1.:..01\.!_:: I: d1cl.. 2 years. rc12.':'.1ducti? u (Dill •: :~s surr~g:itc) 

hi:'."''~_p~_ic:rn _ NOAFL. diet. 5 yrs. reproduct ion 

mallard __ .'::S}0_EL. <!!~t,_ _., ll d::y~~ un_~ l:i(~vc tox~ty 

.Japanese quail ILO /\EI.. diet. 911 days criti cal lilcslagc. reproduction (BI-JC-m ixed isomers) 

Samr_lc cl al. . 1996 

Matsumura 1985 ·--------·. 
_ ~~m1~c cl_:: I. :_ 1996 

f- Matsumura 1985 

_ ~ mple c l al. . I 996 

I ludson cl al I 9X4 

Sample cl :ii. 1996 

- --- ---------·- - ---+-------

2 .Xll l·:-02 1 1 1 2.XOE-02 

2 .21ll-:-01 1 1 1 2.20E-ll1 - ---- - __ 
2. Xll l•: -02 1 1 2.80E-ll2 - --- --- ---
2.2111 •: -ll l 1 I 

2 .~111•'.=zi2 _-- I __ I __ t: ·-!- 2.2llE-OI I 
2. 80[-02 

5.1101.:: 1 llll 

2.25F 1-llO 

1H) Ill 5.00E-111 

I I 2 .25E+OO 

Dicldrin ham owl NO AEL. diet. 2 yr._cri t:.,lilcst:igc. reproduct io~1. _ __ _ ___ Sa~,p~c c_l :•I. 1996 7.7IIF-ll2 

l .lllll-:-0 1 

1 1 1 7 .70F-ll2 ------r- ----
.!... -- \:~ - I - 1 l~OOE-0 1 

- -·---
1\ndrin keto ne Screech owl 1.01\ l•: I. . diet. 78 :1 d and crit. lifcslagc . .:_cproductionJ,:ndrin used :cs~ _rrog~) -~~ •mple cl al. 1996 

J\lktals 
_:_\~timont_ 

Barium 

Cadmium 

('hromium (to_tal ) 

Chromium V I 

lS:0 1_:pc r-

lro n 

Lead 

Lead 

Mi.;rcury 

Merc ury 

Mercury 

-- - - ,·--
No data av:1ilahk _ _,_ __ _ 

__ chic~c1_1 __ LOJ\E!:,:. '.!.icl. 4 ,,"_l<s. ( fr~ m I '.~l:i,v o ld _:hi cks) mmtality ___ ·- __ - ~ ame!_c cl al. 199_(,__ 4. ! (! I~!.?_ 

- t- . mallard _ LO /\El.. diet. 90 clays. reproduction __ _ _ ___ __ ____ __ _ __ Sample cl al. 1996 _ 2 .tllW-1_0_1_-+-_ 

_ hl_::'k~1ck_· _ 1;:01\F.L, diet. 1 ll_n_1~s. crit. lilc_::!§c, r~J>roduct~ ,.'..~ r 13 as ~gate) ___ _ ~"'!112~"...:.I al. 1996 5. IIIIE _:_ ~~ 

__ !:!".:.k_~c~- 1.0,y-:~~ ~c~ .. 1 ll mo': crit. lilcsl:~ c:...::f'·odt~cti,~,r~ 3 as sum,gatc~ _ _ Sample ct :ii. !9~ 5.00E-~ 

__ __3h_!:'~c11 __ ~ /\~L. ~ic~. Ill , ±:s~ gr~~~h. mortal~t l_ _ ·-------- ___ Sample ct :d . 1996 6.1~':_'.,~ _1 _ 

--- _:_I_Arn~. k;,t~:c~ ~;~;'.;' ,'.'~'i'~~'.d;l~~;~ c-ri-t.-~ilc~ -g-c.- ,-c,~ c~c-·t-io-n -=----~~~--- --- --·- Samp~-c~ l~~996 L U5E+Oll 

__ .l.'.'_Ec..'::'__<J uai l NOAE l,.~~. lI_wks. rcproducti o ,! _. ___________________ Samplcct,1!_ .. 1996 1_ 1-:!.:'~ 
/\mer. kestrel N0/\ 1•:L. diet. :; month. eggshell thickness (lli mcthylmcrcury as surrogate) Pcak:ill. ct :ii. 1972 

.Japanese quail LON".!.. diet. 1 year. reprod ucti on Sample ct al. 1 '!96 l~----·- ·--- ·-- - ' -- -----·-------~ ---· 
--1-· rnal1'; rd · LO AE! ., di ct.-3 g:ncratio~1s. ;::productio~ n-;,tl,yi ~c;·ct-;;:;,~ s su;,:;galc) - - S:111~1~ ct~ I. 19% 

2. X6EHlll 

9.llliE-0 1 

(,.411E-ll2 

----r----

_ - ; -- 1 0 _j_ _ I O _ 
1 

1 

1 

- -·---
No data 

4.16F+02 

2. llllE➔ Ill 

5.00E·I llll 

5.IHlE HHl 
-- 1--- - •------

1 
t---

6.1 7E 1·01 

No data 

e~ :1. 85E+OO 

1.1 J E·I O 1 -----· 
2. X6F. HlO 

1 9.00E-01 -----
I 6.40E-il2 

Nickel 

Thallium 

Van:1dium 

- - -+-- mallard LO/\E~jic_t-:-,T;;:i.J;,g".: ~I'. d<1ys. mo~ alily,. grm".!!~ l2_chavior -=-1 S:;;;~plc c\;1. 1996 -.: J.- 1i171·~t -l ___ t=_ --·-
l.07E➔ 02 ------· 

Europc~1n sta rling_ -~1)50.~_~g k gav:1gc. survi_va l _ _ 

mallard ~ON 0.-,~i ic.'... 12 :,vks .. nl()rt:ilit)'. -_!~1d y ~ h!oo~!~ 1~sl.'_'r_ __ 

Zinc chi cken LOAcL, diet. 4-1 w ks. crit. lilcsta gc. reproduction 

I C F conversion foctor . 

2 The toxicity rcfcrnncc value was deri ved by dividing the effect dose by the total conversion factor. 

P :\pit\pro jcc ts\scncca cs-lri\r isk\ceori sk u,cw scdimcntlecorisk l:ihl cs ditch l:icto rs.~ ls / hird-1 .0/\El , 

~chafor ct :ii. 19 X1 

--i---.:.<;l 11111_>l_c c_! al. 199~

Samplc cl :d~ 199G. · 

9.511E Hlil 

1. 141 •: 101 

Ull•:1 02 

10 

1 

1 

10 

I 1 

100 L _2~E_:02 
I 1.1-IE+Ol -----

1.3 JE 102 



) 



Constituent Test Organism 

TABLE 11.12 
NOA EL Toxidty Reference Values - Soil Receptors (Mammals) 

SEA04 
Senern Army Depot Adivity 

Emlp,,int/Duration/Effed SomTe 
Effed Dose 

(mg/kg/day) 

SEAD 4 RI/I ·. .1>pendix II 
Revision: I 

Dak: January 2002 

Study 

Endpoint I Duration 

CF1 CF1 

Total 

CF' 
TRV2 

(mg/kg/day) 

Volatiles 
/\cclonc 

:\cdonc 

-· - -- ] ~ho11-t.11lecl : Jew'!:)~~~ g.~ ,,gc. 'JO-cl.,y. ~vc, ,md k1Clncy <~1 m.1~c (1.it ) --- - ___ J : ample :~l.~]~i;~ -; hlel2) 

~1ca~low vole~ l N.( )i\~L.- g.1 v,1gc. 90-d ,iy. h: c•_ ,111cl: 1C~1CV cl,1m,1gc ~•: t~ -· -·-- _ ----- I S,1mple c~-~~ 996 (Ta hie 12) 

- 2 21lE+ll~- - [--~I I t 
l.6XE11ll I I 

2.2llE+OI 

1. 6XE➔ O I 

PAIis 

2-~_<:lhy~1.•1~lenc 
J\ ccnaphlhcnc _ 

Acc11a1ll1t l1y lc11c 

Accn:1phthylcn1.: 

Anthraccnc 
I'-- --- -
Hcnzo( a )a11ll1raccnc 

BL:nzo(.i )anthraccrn.; 

flcnzo( a )pyrcnc 

Bcnzu(a)pyrcnc 

l3cnzo(h )lluoran thcnc 

l3cnzu(b )lluoranthcnc 

Bcnzo(i;I1 i)pc1y lcnc 

I lcnzo(i;I1i)pc1ylcnc 

Ben zo(k) 11 uoran I hcnc 

Bcnzo(k)lluoranthcnc 

-·---- --· -· --

mouse __ ,LLO AEL, clic t. XI wks. , rcspitmy (naphthalene uscd,is su1rngatc) i\TSDR 1995 7. IGE+ll1 
~------

10 I I 10 
- +- - mouse ___ JLC)AEL, oral gavagc, l]~yk, __ hcpatic dTccts i\TSDR 1995 l.75E 1-02 10 I I I Ill 

shmHa iled shrew' I LOAEI_ oral in tubation. gcsta liou clays 7-1 r, (c ri1 :lili.:stagc), ;.~;,:,~,-h-,c-·t-i,-,n---+-- .-S-an- ,-p-le-· c--t- ,-,1-_ 1996 (Table 12) - j ~19f~;\io-- 1 I 1 

(m o~~ -;-~~~cs t sp_i.:c i~s) ~ht.: 11~~(~1)pyn.:m~ u~i.:d .is Sl!.!_l~ g;i~~) _____ _ 
l...()AEL. o r;1I inluh:ition. gi.:s lali1>n clays 7-1 6 (c1it . lil i.:s tagl:). rl: procluc1i(lll meadow voli.:3 - ---1-----·-

Sam plc cl al. 1996 (Tahlc 12) 9. IO E-11 1 

7. 16E+ll0 

1. 75E➔ 0 1 

l.19 Elllll 

9. lllE-111 
-·-·- (~!USC a.:-_ le::! _.,q:_cci1.:s) (h~_?.:o(a)py~~ ll.: 11si;d ;is S~l~l!>g~l1.:) __ 

mouse INOAEL, oral gavagc, 1.1 wks .. hepatic clkcls 
- - ---• - ---·1-

sho11-1ailccl shrew3 L0AEL. oral intuh;ition. gc!-ila lion days 7- 16 (c1it. li fos tagc), reproduction 

(_nH?U~t; as lest spi.:cics) (hi.:nzo(a)pyrcnc used ;is surroga ti;) 

ml.!.1clow vole I I L..OAi~I .. oral i11111i1.i ti o11 . gi.:s 1:11io11 (b)'s 7- 16 (cril. lil~s tag1.:), ri.:procluction 

(mousc ;i s lest spt.:cit.:s) (hcnzo( ;1)pyrt.:rn.: ust.:cl ;i s surrogalc) 

ATSDR 1995 -------··-·-
Sa mple cl al. 1996 (Table 12) 

Sa mple ct al. 19% (Table 12) 

Sample ct al. 1996 (Table 12) shor1-t.1i.led shrew I I L(iA.i~.'L.-o·,;;I intuJ,;~lion. g~~tal ic~n cJ;~vs 7-16 c1il~ li fcst agt.:, rcp~clu~ticm 

(mouse.: as tes t !-ipccit.:s) 

meadow vole' ILOAEL, oral intub;;;Tc"m,- g~t;i;,-; n ~lays 7- 16 c1i1. li fcs tagc. rcprocluction I Sample ct al. 1996 (T~1bk 12) 

(mouse as les t species) 

sbm1-tailccl shrew' ILOAEL, oral intubation, gestation -clays 7- 16 (c1it. li lestage), rcprocluction 

(mouse as les t species) (bcnzo(a)pyrcne usccl as suffogat c) 

meadow vole' JLOAEL, oral intubation, ges tation clays 7-16 (c1it. lifes tagc), rcprocluclion 

(mouse as lesl species) (henzu(a)pyrcne usccl as surrogate) 

Sample cl al. 19% (Tahlc 12) 

Sample et al. 1996 (Table 12) 

1.(ltlE•~ I I 1 L I I I .O llE ➔ 03 
l.1 9Elll0 I I 1 I I l.1 9E +ll() 

'J. IOE-1 11 9. lllE-ll 1 

------
I. l 'JE ➔ llll l . l 9E+OO 

9. IOE-01 9.IOE-01 

l. 19E+Oil l.19E+Oll 

9. lllE-01 9. lllE-ll1 

sho11-tailccl shrcw3 I L0AEL. oral ~);ii.on, gcslalio11 days 7- I G (c1il. lifc!-ilagc), reproduction 

(mouse.: as tes t species) (hcnzo(a)pyn.;ni.: used a:,; surrogalc.:) 

l' - S-'a_m_p_lc-· -ct- ,-,1-. -19_9_6_, (' l',;1~ 2)- r--· :-:-: .. 7""'..- _ __,___ __ 
I . l'Jlc +llO l.19E+llll 

meadow volcJ 11,()/\.EL. o r.11 i111uhali1H1. gcs t;1ti o11 days 7-1 6 (crit . liksl~1gc), reproduction 

(mouse as 11..:st spccics) (henzo(;1)pyri.:nc usi.:cl as su1Tog.1lc) 

Sample ct al. I ')96 (Tahlc 12) 

-------:t;---- - -- -· - - -- - - ---------·-1·-----
sho11-tailecl shrew' I LOAEL, oral intubat ion, ges tati on clays 7-1 G (c1it. lifcstagc), rcprocluction Sample ct al. 1996 (Table 12) 

(n1<H1s1.: as 11.:s t spi;ci1.:s) (hi;nzo( a)pyri.:nt.: used as surrogalc.:) 

meadow vole' Ju>AEL, oral intubation, gcslali on clays 7-16 (c1i t. lifcslagc), rcprucluction I Sample cl al. 19% (Table 12) 

(mouse as lest species) (hcnzo(a)pyrcnc usecl as surTugale) 

<J_ !OE-ill 9. lllE-lll 

. l 9EH11l l.19E+OO 

9. lllE-01 9. IOE-01 

-·- -- - ----- --· ·--
shm1-tailccl shrew' JLOAEL. oral intubation. gestation clays 7-1 6 (c1i1. lifrs tagc), rcprocluclion I Sample cl al. 1996 (T;hlc 12)- --1- - -l'hryscnc 1.191:+llll l.1 9E+ll0 

(mouse as lcs t species) (hcnzo(a)pyrcnc used as sutToga tc) 

··- -------- -->-----+----- 1---1-----~ 

P:ll'IT\projcclsl.,cnccal.,41i '.1isklcco1isklncw scclimcnl lclil ch l;1clors .. , ls 1 111am-N0 1\EI 
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Constituent 

('hrysi.:nc 

I l ihcn z( a. h );111 1hraccnc 

TABLE 11 . 12 
NOA EL Toxidty Refererll"e Values - Soil Receptors (Mamma ls) 

SEAD 4 
Senc,·a Army Depot Adivity 

Test Organism Endpoint/I>uration/Effed 

mi.:aclow vole' jLC>Al'.. I .. ,,ral intuh;1ti111t . gcslali1 ,11 clays 7- IG (c rit . lifostagc). n.:produc1ic1n 
(m o u:,;c as 11..:s t spcL:ics) (hcnzo(;1)pyrcnc used as su1Togalc) 

- - --- ----------·--!------ __ , ___ -- --
shrn1-lailccl shrcwJ I I..OAEL., ora l inluhalion. gcslation clays 7-16 (t:1it. li.foslagc), rcprncluclion 

(moust.: ;1s les t spccii.:s) (hcnzo( a)pyr i.;m.: ust.:cl as st11Togall.:) 

Source 

Sam ple c l al. I '!% (Ta ble 12 ) 

Sample cl al. 1996 (Tahlc 12) 

llihcn,(a, h};mi;accn;;- -- I meadow vole' JioAEI~ oraJ;;;l;;hali~;;-,. g;;ia~,m -days 7-1 6 (c1ii.lii~~i~gc). rcprocluc li~,n I Sample cl al. 1')96 (Tahle 12 ) 

(mouse as tes t species) (hcnzo(a)pyn..: m,.: usecl as su1n,gatc) 

Effed Dose 
(mg/kg/day) 

'!. JOE-Il l 

I . i 9E I ()() 

9.lllE-lll 

Endpoint 

CF1 

SEAD 4 RI; , . ,ppt:ndix 11 

Revision: 1 
Dah.:: .January 2002 

Study 
Duration 

CF1 

Total 

CF' 
TRV2 

(mg/kg/day) 

9. lllE-111 

1.l 9E 1110 

9. IO E-01 

FluoranthcnL: 

1:1uori.:nc 

mousi.-: 

mouse 

LOA.EL, rn~1I gava.!:;':_, IJ wks .. he_p;1tic effects 

!:-~)A!_°?--· oral gavagc. I~ wks:.· hcp;~tic effects 

/\TSllR 1995 l. 25E >ll2 Ill 1 10 l.25EH1 1 - i-
Sample c l al. 1996 (Ta hie 12) I I . I 'JE I on I --1--1--, - ~ 1.19E 11111 

- - --- -· - - ·- ~ - -- - -- -
/\TSllR 1995 l.25E1112 I ll 1 111 1.25E 10J 

lnclcno( I . 2.3 -ccl)pyrcnc 

ln ,kno( 1.2.J -ccl)pyrcnc 

Phcnantl1rcnc 

J>hcnanthn.:nc 

J>yrcnc 

shnrl-laikcl shn.:w 1 p .oAEL, or;1l intubati on. gi.:s lation clays 7- 16 (1,.ait . lifcstag,c), rcprocltH.: tion 

(mousc as tcsl spccics) (hi.:nzo(;1)pyn: nc uscd as s111n1gatc) 

mcaclow vole I p.oAEI. or.ii inluhalion. gcst;11ion days 7-1<> (1.: 1it. li fcs tagc}. rcprocluclion 

(mouse as tes t spcci1,;s) (hc11zo(a)pyrc11 1,; used ;is sun-og;ifc) 

sh011-tailccl shrcw·• 1 LOAEL. oral intuhalion. gcslalion days 7- 16 (c1il. lilcslagc), reproduction 

(mouse as lcst spccics) (hc:nzo(a)pyrene used as sutTogatc) 

mcadow volc 1 IL()J\EI .. , oral intuhalion. gcsla1i ,111 clays 7- 16 (cril. lifcstagc)1 rcprnducti1m 

(mouse as tes t specics) (hcnzo(a)pyn.:nt.: used as surrngalt.:) 

shrn1-lailc<l shrcw3 p .. oAEL, oral inh1h:1tion. gcslalion cb ys 7-16 (c1il. li fcstagc)1 rcproducti;,-1; ---

(mouse as lcs1 species) (hcnzo(a)pyrcne used as su1n>g:1tc) 

Sample cl al. I '!'!6 (Table 12 ) 

Sample cl al. 1996 (Table 12) 

Sa mple c l al. 1996 ( J';,hle 12) 

Sample c l al. 1996 (Table 12) 

Pyn.;nc meadow vole ' I LO/\EI., oral in1uha1io11, gc;lalion days 7-1 6 (~iii. li lcs lagc). rcprocluc lion I Sample cl al. I 996 (Ta hie 12) 

(moust.: as test species) (hi.;nzo(;1)pyrcnc usccl as su1Togalt.:) 

Scmi-, ,olatilcs 

llis(2-el hylhcxyl)phil;;;-l,;;z-T,ho;:~7t;;d shrew' !N(li\EL. cli~t. 105 cla)'S c ,i-,~ liks~c~ :i":;;; luc lion (mo use) I Sample cl al. 1996 (Table 12) 

11is(2-c lhylh cxyl)phihalal c meadow vole" NOAEL, die!. I ll5 clays c1il. likslagc,_rcprocluclion (mouse) ---·-

l~utylhcnzy lphlhalalc ______ ral lt~~El..,_clic l,_6 :nonlhs. rc1Jrnduclio11. li ver w_:!gl_,_t,_~ lood ch:_110_J1y __ 

-- ~ --

t'arhazolc ral [ nso. oral 

l) il lenzot·ur;111 

'!_-Mcth)'!P hcn~ 

4-~ lc lhy lphcnol 

Phenol 

J>hcnol 

No clat.i avail~1hlc 

sho11-.!;!iLcd shrew' IN.~ A!_:cL, oral. syslcmic/ncurolog~~al , 12 -~4 day:', ( rahhil) 

meadow vok:J 

[
. :, "''"' ,,~w• 

' meadow vok: - -----

NO AE I . oral. s_vstcmi t.: neurological. 12 - 14 clays ciit. 1...ili.:slagc (rahhil } 

NOA EI .. oral ad lihi1um. i111111unologie,1I 

NOAEL, oral ad lihilum. imn11111ological 

P:\ l>l'J \ pn~jccls\scncca\o,;4 1i\1isk\ccorisk\new scd im t.: nl \clil ch fol..:lors .:xls / mam-NC)/\EI .. 

__ :i_'!,'2!!:1.<:_c l_a~ 1996 (Tahlc _1_2) 

IRIS. 19'!9 

__ _:~~,. I ') )<__4 _ 

N/\ 

_ -- i~ ~S~lR, I ')92 
/\T S I JR. 19'! 2 

/\TSDR I '!98 

- -- ------
/\TSllR 1998 

9. IIIE-lll '1 . IIIE-lll 

, J9E 1()() L 19E+OO 

9. lll E-0 1 9. IOE-lll 

. 19E 1ilO l.19E Hl11 

9.IOE-01 9. IOE-01 

-------· ____ _,_ ____ _j ___ , ____ _ 

2. IX EHll 

- +-- -·-•--
I. GGE ll ll 

l.59E I 02 
---4-·--- - -J--

5.ill1E l il2 Ill _ j__l_O __ 

2. IIOE l/ ll 

l.52E Hll 

4 .llllE 11lil 

.1.ilOE7ittl--; -· 

11 

- ~ ---~ 

() 

I 

1011 

II 

2.IXE +OI 

l. 66E+ill 

1.59E+02 

5.ililEll)ll 

2 .00E+lll 

l.52E·• il I 

4.0IIE 1\lll 

3.00E+llll 
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Constituent 

I'( '. Bs 

Arodor- 125 -l 

A10d11r- 125-I 

Arodor- 126ll 

Arodor- 1260 

l'cstkidcs 

4.-1'-Dllll 

4.4'-1)1)1) 

4.-l'- llllE 

4,-l'-l)l)E 

-l .4'-l )l)T 

TABLE 11 .12 
NOA EL Toxidty Reference Va lues - Soil Rcreptors (Mammals) 

SEA D4 
Scncrn Army Depot Adivity 

Test O rganism l~ndp11int/D urnti1111/Effcd 

r 
sho11-t~1~ilcd shrew 1 11.< >~El .. clicl. 12 mos. crit. li k st agi.;. reproducti on (olcllidd mouse as tL:s t 

Sl) CC IC!>i) 

,rn . .:adow vok I j LOAEI . dii.;L 12 mos. c1i1. li ksl.igc. n.:prod uction (olcllidcl n1<H1sc.; as tes t 

SourTc 

Sa mple cl al. 19% (Table 12) 

Tot al l't'Hs used .is a s11rrog ;1 t,.; 

Sample cl al. 19% Cl able 12) 

spcc ics) ] Tot;1l PCBs usc<I as a sun-oga h.: 

short-lailccl shn.:wJ I LOA.El.. did. 12 mos. c1it. lil'cstagc. n.:prncluction (oldfo.: ld mo use as test Sample cl al. 1 ')96 (Table 12) 

species) I Total PCfls used as a :-;u1Togah.: 

meadow vok-1 I l..OAEI... di et. 12 mos. cri l. li fcs1age. rcprodw.: tion (oldlicld mouse as ks! 

species) 

shor1-tailecl sl1rew 1 INO AEL, clicl, 2 \'car cril. lilcslagc. rcproduclion (ral used as tesl species) (llllT 

used as Sl11TOg;1te) 

me;1dow volcJ NOAEL. clict. 2 ~.1ca r c1it. li lcslagl:. rcprncluclion (rat ust.:d as lest species) (DDT 

used as su1Toga1 t.:) 

Sample cl al. 1996 (Table 12) 

Total PCOs used as a sw,·oga lc 

S;unplc cl al. 

Sa mple cl al. 

19% (Table 12) I 
l 'J%(l"ahle 12) 

shm1-lailed shrew' N< li\EL. clicl. 2 year cril . likslagc. rcprmluclion (ral used as lcsl species) (DllT I Sample cl al. 1 ')96 (Table 12) 

usccl as surrogate) 

meadow vole' N<>AEI.. die!. 2 )'ca, c1il. li lcslagc. rcproduclion (ral used as lcsl :spccics) (llDT I Sample cl al. 19% ( L1ble 12) 

used as st11Tog;1te) 

sh011-1ailcd shrew' NOAEL. dicl. 2 year c,it. li fcs lage, reproduclion (ral used as lcsl species) Sample cl al. 1996 (Table 12) 

4.4'- l )l)T -- meadow vole' INO/\EL, dicl , f yc.~;-;,rii: li lcsiagc, ,:;,i,;oduclion (rat use;! as lesl species) Sample cl al. 1996 (Table 12) 

Al,hin 

Alchin 

11 1 I(·. bcla 

Ill I("_ bcla 

ll icld,in 

Diddrin 

Endri n Kclonc 

End1in kclonc' 

shor1-1aih:cl shrt.:w3 !NOA.EL, clicl. gre:iler than 1 yr c1it. li li.:s t;1gc, reprocl 11ction (ra t used as lex! Sample cl al. 1996 (Table 12) 

species) 
-- - -----------+-----

meadow vole' INOAEI.. die!. grcaler 111.111 I yr c,il. I ilcslagc. rcproducli on (rat used as lcsl 

species) 

sh011 -1ailccl shrew' NO/\EL, d1cl, 4 gcncral ions. reproduction (ral used as lesl species) 

n11.::acif)W voh.: 1 jNC)J\E I ... diet. 4 generations. repn ,duction (rat ust.:cl as l!.!sl :,;pecicx) 

shm1-t.iikcl xhn.:w 1 I LC }J\.EI .• clid. J yr. crit. li fox tagc. reproducti on ( ral used as ll.:xt~~pc:ic~. ·-

mc~1dow voh/ jl .. OJ\EL. clid. J yr. c1it. li fox tage. reproduction ( ra l used as tes t species). 

sh011-1ailcd shrew·, I NOAEL. dicl. 2 yr. hcpali c & body weigh I, (ral ) 

_mqgmv vg.!c3 JN_O/\EI.:.. dicl . 2_yr. c1il li lcs1aic. h: palic a1~ l_ body wcila!_t l (i::,!) _ _ _ 

Sample cl al. 19% (Table 12) 

Sampk cl al. 1996 (Table 12) 

Sample cl al. 1996 (Table 12) 

Sample cl al. 19% (Table 12) 

Sample cl al. 1996 (Table 12) 

ATSllR. 19% 

1\ TSDR. 1996 

J>:\ J11'1'\pn~jccts\sencca\s4ii\1isk\cccnisk\ncw xeclimcnt\clitch fac lorn.xlx / 111;1m- N< )J\1 :1.# 

Effcd Dose 

(m1!1kg/ilay) 

r,.?IIE-11 2 

5. lllE-112 

6.?tlE-02 

5. lll E-112 

1.761' 1()() 

1.1-11 ( I tlil 

.7<,E i llll 

1.3-IE •llll 

1.76E+OO 

U4E➔ Oil 

4.40E-Ol 

3.36E-O l 

X.XllE-01 

6.71lE-OI 

4.4llE-02 

3.41lE-02 

1.4llE-111 

(,.llllE-02 

SE/\D 4 RI/ , . .ppendix 1-1 
Revision : l 

Da I<:: January 2002 

Study 

Endpoint I Duration 

CF' CF1 

Total 

CF' 
TRV2 

(mg/kg/1lay) 

r,.711E-112 

5. lllE-ll2 

6.71lE-ll2 

5. IOE-02 

1.76E 1tlll 

I .J-lE 11lll 

1. 76E, Oll 

.J4Elllll 

1.76E+OO 

I .34E HIil 

4.4llE-0 1 

3.36E-OI 

X.XOE-01 

6.7llE-ll1 

4.40E-02 

3.41lE-02 

1.41lE-lll 

r,.OllE-112 





Constituent 

Metals 

Anlimony 

Antinw~_y 
('aclmium 

C admium 

C hromium (to tal ) 

Chromium ( to tal) 

l' hromium V I 

( 'hrnmium VI 
Copp1,;r 

Copper 

I.cad 

I.cad 

tvh;~~lll)' _ 
Mercury_ 

V;111aclium 

Van;1dium 

Zim.: 

TABLE 11.12 
NOA EL Toxidty Rcfcrcnrc Values - Soil Rct·cptors (Mammals) 

SEAD 4 
Scncrn Army Depot At·tivity 

Test Orga11isn1 Endpoint/l)uration/ Effcd SourTC 

sh011- ta ilccl shrew; ILOAJ-:1.., wa lc.;r. li klimc. longevi ty (mouse used ;as les t spccies) Sample cl al. 19% (Table 12) 

meadow vo lcJ . LOA.El .. watcr, lire time. longcvi ty (mouse ~1sccl as test spc1,.:ics) 
--+----·-- - -1 ·-- - - -- --· -·--·-

slw~-lailccl sl~r~~J N<)AJ.j= gavagc. <, weeks ma1ing ;111d gc~1~0 11 ctit. lil i.:st;1gc. rc;procluction 

_ Sample .:'..:'!. 19% (Table 12) 

Sam ple c t al. 19% (Table 12) 

meadow volc 1 jNO/\l~L. gavagc1 6 wccks 111;1ting;111d gcslalion cril. lifcstagc, reproduc tion Sample c t al. 1996 (Table 12) 

--- - --
sh011-1aikd shrew; NO AEL, clicl, 2 ye;ir. reproduclion (rat used as test specics1 Cr • 3 usccl ~1s 

sun-og;:1tc) 

meadow vole' NOAEL. clict. 2 ycar. n.;proclucti on (ral usi.;d as lt:sl spccit.:s. Cr +- 3 used ;is 

__ _ _ !-i lllTOg al t;) 

shor1-ta ilcd shrew' NOAEL. water. 1 year. physiolo~ical (ra l used as test species) 

- nu;;clc~~ vt~1 NoAEL. wat L: r. I year. physiolclgi~al( rat usc..:~I .islcs~pccit:~ 
~J~-1ailcc1 ~ 1rcw·1 NC >AEL. ~li c.; t. 357 d., rc.; pru~lm:lio n cfl~cts (111ink l;;c.;cl as l c.;s~>;cic.;s) 

- +- ~:acl~~~,Jc3 Nc>AEL: clic0)7 d.,-1~cprocl;1c ti <~~·~;fiect.s. (mink used ~s tes t species) 

~ho11-tailc,I shn.: w3 NO AEL. did. -~ gencra lio ns, reprocluc li on (rat usccl as les t spccic.;s) 

mc~1clo~ ~;cJ N()J\Jj :-<li1..:1 1 3- gcncr.it io ns,- reprmiuclion (rat usc.;cl a~~t s1~cics) 

-+sl1<>1;., tailc~1; c~v1 NOAEL, ~tict: / i_l 111 0 . 1 _111 011ali1y, li vc.;r and kiclntry his~i,~,~~pl-o;l~ tion 

rnc;1clow volc..:·1 N(> AEL, clic_L 20 111 0. , 1110.rtality, livcr ;mcl kidney histolog,_y1 rcproc_luclion 

:i;m~t~cc~1rcw3 Ll>AEL, o;ai.in~ i1 ;:11i,;n. G~i-ays (c ri ti c;;l lil~ tagc), ~~c-pr~,h~ ti ;;-1; -

mcadow v0 h;1 ILOAEL, oral intuhation. (,() clays (criti cal li ll:stagc). rcproduclion 

short-tailed shrew' INOAEL. oral in die t. 1-1 (, cl (c ,itical li kstagc) (ra l used ;is tes t species) 

Sample ct al. 19% (Table 12) 

Sample c t al. , 1996 (Ta ble 12) 

S~mple c t a!, 1996 (Table _I 3) 
. _ Sample cl al. 1996 (Table 12) 

_ j _ Sample ct al. 1996 (Table _!_2 ) _ 

Sample ct al. 1996 CI~>lc 12) 

Sample ct al. 1996 (Table 12) --·-·1-·------ ----·-··--
Sample cl al. 1926 (Tab~.?) 

:iamp!c ~I al. 1 ~G (Table 12) 

Samplc_ct al. I 9')6 (Table] 2) 

Sample ct al. 199/i (Ta ble 12) 

Sample c t al. 1996 (Table 12 ) 

Sample cl al. I 9% ( rahle 12) 

---!- · --- - ---- - ·-·-- ·-
1/.im . .: m eadow vole·' IN0 1\.EL. om! in di et. !-\ Gel (c1i1ical li li.:s tagc) (rat used as tes t species) 

I CF conversio n fa ctor. 

2 Thc toxic ily rcfcrcncc valu t.! was ck1ivcd by dividing th 1;; c ffccl closc by thc lolal convcrsion fa ctor. 

J Endpo int species. The e ffect dose was es ti mated for endpoint species accordin~ to Ec1ua tion 4 in Sample, ct al, 1996. 

4 Enchin/Enchin aldehyde used as a su1TOgat c. 

P :\l' IT\projcc tslscncca\.s4 ri\1isk\cco1isklnew scclimcntlditch fa c tors.xis / mam-N< )/\EL 

Sample ct al. 1996 (Table 12) 

Effcd Dose 
(mg/kg/day) 

1.49E-O I 

SE/\D 4 RI/F:-, , ,ppcndi:-- 11 
Revision: 1 

Date: January 2002 

Study 

Endpoint I Duration 

CF' CF1 

Total 

CF1 
Tl{V2 

(mg/kg/day) 

1.4% -11 1 

1. 14r,.:Oi-t---- --- ---- ,-~ 
1.o,w ,i'Hi ---

.14 E-tl 1 

1.tltlEH ltl 

1.tltlE <IIII \ .tlllE<Otl 

G.ll2EIIH 6. 02 E < tn 

4.WE+OJ 4.W EHlJ 

1------
7.2 1 E <tlO - ----!--- ---+-----•---- ,- -- ---7.2 1E>OO 

1
_ .1__ ~ 5~-+J:O __ 5.5 1E 10() 

J34E1 111 

2.5SE ll ll 

1.76 E 1111 

U.JE <OI 

1.57Ell l1 

I .2t1E 10 1 

.J .2 XE-01 

J.34E +ll1 -----
2.SSE< Ol 

l------+--
I - ,- 1---, 

1------ ·----- ~ -----· 

1. 76Elll l 

1.34 E< tl1 

1. 571, , 0 1 

1.2 11 E 111 1 

4. 2 XE-ll1 

J.27E-111 -1 ·--,---r- - I J. 27 E-ll l 

U2E <ll2 

2.G9E 1112 

-
J.52E< ll2 

2.69E+02 



n 

) 



( 'onstitucnt Test Oreanism 

Volatiks 

/\ cc l orn..: 

TABLE 11.13 
LOA EL Toxicity Rcfc1·1·11n· Valu1·s - Soil Receptors (Mammals) 

SEAD4 
S1'1ll'rn Army Depot Activity 

Endpoint/ l>uration/Effcd Sourc1· 

f ,( >AEI ,. gavag i.: : 'JO-clay. li v..: r ;111cl kidney danwgc ( r;1t ) 

l•:ffl•d Dos<' 

(m:!ikJ:iday) 

l~ndpoint 

CF1 

1. !OE11l2 I 

Study 

SEAD 4 RI / , ., rcndix 11 

Revision: I 
Dale: January 2002 

Duration I Total I TRV2 

CF1 CF1 (mefkJ:/day) 

. !OE • 02 

I 
shm1-t.iih.:cl sltrt;\.V' 

-· -·- ·-· -· -- - ·-
_ ll ~=p.l:~.l~I.. 1996 (I able I~) I - . 1·------

X.41lE10l-=~ I _- I --'--- -~ J\cclonc 

I' A lls 
Accnap!!_!~cnc 

1\ ccna1~11hylcnc 

/\ccna12!1.!.11_Y lcnc 

Anlhraccne 

I h.: 11 zc,(a)antl1raccnc 

llcnzc,(a )anll1 raccnc 

llcnzo(a)pyrenc 

I lcnzo( a )pyrcnc 

Benzo(b )l luoran lh cnc 

-- rm;;1clow vol1,;~ _ U ~/\ El • gav~gc. _90-clay, li ver ancl kidney ~am~~ _(ral ) __ _ _ . Sample cl al. , 1996 (Table 12)_ X.40E ll ll 

sho11-1ailecl s hrew' LO/\EL, o ral inluhalion, gcslali on clays 7-16 (c1i l. lil-.;-~l;g~ -- I Sample ~;~~.
1
~

1
~9

1
(~~1blc 12) - : : ~~~*~~ =i=: I : I :-17:~-i-~-~-:1-l~-mo use _-Ji:-061~J; -;;;.~I ~ ,;;gc, i1v½1-~J>:1~c c-fl~ ct~ - --= --~---------

- rcprocluclion (hcnzo(a)pyrcnc used as sull'ogalc) _____ _ 

rncaclow voh/ LOAEL, oral in1uhation, gcslation clays 7-16 (!;ri l. lifcslagc), Sample cl al. 1996 9.09E • Oll 9.ll9E , no 
. .!:..~~<~l~ _(h1.;_1~c,(a)pyrc~u; l!:"c;d as ~~og~t_l:l _ _____ _ __ ________ ·--!- ____ -+----

mouse NOAEL, oral gavagc. IJ wks. , hcpalic clli.:cls ATSDR 1995 I .OOE •OJH I I I I I 1.lltlll•~ 
- •~,li rn1-1 ,;;i°~ shrcw3 LOAEL, ~;:;,I in i,-;i;aii; n, gcslali; ,; <l;ys 7: 16 c1i1. lifcslage, rcprocluelion Sample el al. 1996 ci7.1;T.;-12) 

_( mou~c ;~s h..:sl spcc~i.:s), (hc; nzo(a)pyn.:ne used a:±__su1Togati.;) _ 

meadow vole ' ~ L<lAEL, o ral inluhalion, gcslalio n clays 7-lr, c1il. lili.:s lagc. rcprocl uction l Sample cl al. 1996 (Tahlc 12) 

_ ~1sc ;1s tcsl -~jl~L:ic0, (henzo(~1)pyrc11 c u~ed ;!s ~~og~te) __ _ 

sho rt-t ;1ilcd shrcw1 LC)/\E l ., o ral inluhalion. gi.:s lati o11 clays 7-1 (, cril. lill:s t;1g\.:1 reproduc tio n! Sample cl .ii. 1c; cx1 ( l';ihlc 12) 

(mouse; .is test spcL:ic;s) 

mc;adnw voh:
1 1....0/\EL. oral inlulwti on. gcslation days 7- 16 crit. lili..:st;igc1 reproduc tion Sample cl al. 1996 (Ta hlc 12) 

( mouse as 11..:sl sl?cdcs) 

shcn1-lailecl shrew' 1u JAE! ..• ~,:a, inlubali on. gcslalion clays 7- 16 cril. ~,c;;slage. ;:.; ,; .~)(~~;;;n l Sample cl a l. 19% (Tabk 12) 

(moust..: as tt..:sl species), (hcnzo(a)pyrnnc; usc;cl ;1s smnigatc) 

l.1 9 E ll l! I I I 1.1 9E +O! 

9.11% 101) - 1- T 1 - 7-CJ.tl9E , ()() 

l.1 9Ellll l.1 9Ellll 

9 .09E Hlll 9 .tl9E 1IIO 

l.19E·lll l 1.1 9E< lll 

----l--------+------ --------. 
13cnzo(h )lluoranlhcnc 

13cnzo(ghi)pe1ylcne 

meadow vole·• I LOAEL, ora l inluhalion, geslalio n clays 7- 16 c1il. lifeslagc, rcprocluc1ion l Sample cl al. 1996 (Tahlc 12) 

(mouse; ;:1s les t spc;cics)1 (hcnzo(a)pyn..:nc used as su1Togatc) 

short-lailccl shrew' ILOAEL, oral inluhal ion, geslalion clays 7-1 6 c1i1. lili.:slage, reprocluclionl Sample ct al. 1996 (Table 12) 

(mouse as lest species). (henzo(a)pyrenc usccl as suJTogat t:) 

9.09E+tlll 9.ll9EHlll 

l.19E +O! I.1 9E +lll 

------
l1cnzo(ghi)pc1y lcnc 

I lcnzo(k) lluoran lhcnc 

Ben zo(k )I I uora n I henc 

(' hryscnc 

Chryscnc 

l)ibcnz(a, h)anlhraccne 

J mc;1clow vole LOAEL. oral inluhaliun, gcslalion clays 7- 16 c1il. lili.:slage, rcprocluction i Sample cl al. I 996 (Table 12) 

(mouse as les t spet;ics). (hcnzo(a)pyrene used as su1n,gatc) 

9.ll9E<lltl 9.ll9E • llll 

sho11-1ailccl shrew3 p , oAEI .. oral inlubalion. gcslalion clays 7- 1 (, c1il. lilcslagc, rcp;:;~lue lio nl Sample el al. 1996 (Ta hie 12) 
(mouse as lcsl sp\.:c ies). (hcnzo(a)pyrcrn..: used as smTogak:) 

--- ------->------+----+-----
l.1 9Elll! 

meadow v;l~ :r- 7 1-c>AEI .. o,; ,, inluh.:llion. gc~lal io n cla_;, 7-16 c1i1'." lilcslagc, ,:;,p,~o,h1e li01fS-:;;;~,lc-~996 (Table I 2)r 9. ll9E Hlll 

(mouse as tes t spc;cit..:s), (hcnzo(:1)pyrcne used as surn,g:i lc) 

-< sho11-1ai lccl shrew" j LC >AEL. or,11 in111hal io n. gcslalion clays 7- 16 c1i1. lifoslagc, rcproduclionl Sample cl al. · 1996 (Ta hie -12)_ 1_ 1 _ I 'ii' 1 ll I 
(mouse as lcsl species). (bcn zo(a)pyrcnc used as su1Togalc) 

meadow vole' 1 -( >AE.L, o;;I i,;iubali,;n, gcs1:11io11 clays 7-1 6 c1it.lilcsl;~g~, icprocluclio.,l S-;;;;,plc cl al. 1996 (Table 12) r 9.09E ➔ OO 
(mouse as lcsl species). (hcnzo{a)pyrcnc usccl as sum,galc) 

shm1-lailccl shrew' ILOAEL. o ral in111ha1io11, gcslalion clays 7-1 6 cril. lilcslagc. reproclucli ~ Sa m,;lc e l al. 1996 (Table 12 ) 

(mouse; as lest spccics). (henzo(;1)pyrene used as sun-ogatc;) 

. 19E •OI I . I 

l.1 9E • ll l 

9.ll9EHlll 

l.19E·ll l! 

9.09E I Oil 

l.1 9E+lll 

J>:\ l 1rl '\projects\sc;neca\s4ri\1isk\ec<11isk\new st..: clin1e11 1\clitch I ac tors.xis / mam-1.0Al~I~ 



) 



Constituent 

I ) ihcn ll. a. h )anthraccnc 

J71uoranlh t.: nc 
1:1uon.:m; --- - ---· 
lnclcn o( 1,2, .l -ccl)pyrenc 

Test Orj?anisn1 

TABLE H.13 
LOA EL Toxicity Refrn·nc<· Values - Soil Receptors (Mammals) 

SEAD4 
Seneca Anny Depot Adivity 

l~ndpoi11t/Duratic111/ l~ffcd Source 

m eadow voJc3 IL<)AEI~. oral intubation. gt.:stalion d;1ys 7-1 6 c1it . li foslagi.:: n.: produc tio n j SJmpk: ct ;11 . 1996 (T able 12) 

(m ouse as les t spt.:cic;s)1 (b1.:n zo(a )pyn..:nc used ;1s suffogat1.:) 

m o use J , 01\EL. oral gavagc. 1.1 w ks .. he pati c c lkcts ~ /\TSllR 199 5 r=.=-- ,1_1,~\:._ U l_/\Ef_, oral g':' '.'.'gc,- 1.1 w ~s. , hcp::tic c..!_!"c':_i ". _ __ - - ____ ;C-Tsl ) R_ 1995 

shm1-tailccl shrew -' Ul/\EL. oral intuhation, gestation clays 7-1 6 c,it. lifos tage, rcprocluction S:1111plc c t al. 19% (Tahlc 12) 

(m o ust.: ;is les t spt.:cics) , (h t.:n zo(;1)pyrcnc used as su1Tog;1tc) 

lncleno( l. 2 . .l -.;;l)py rcne m eadow vole:, ILO/\E L, ,;;.,,, intuh ation. g~s tatiu n <lays 7-1 6 c,it. lifcs tagc, rcprocluctiun Sample ct al. 1996 (l:;;hl ;,--12) -

2-Mc 1hy lnapl1thal cnc 

N ap!tlha l_<:t2c 

Phcnanthn.:nt.: 

Phcnant hri;nc 

l'yrcm: 

Pyrcm: 

Sl'mi-vc,latilt·s 

(mousc ;is 11.;s t SJH.:cit.:s}. (hi.:nzo(;1)pyrcnc used as surTogatc) 

-m-· - - --- - -------~-------m o~sc _ L<li\EL. di~, XI wks., respirato,y (naph1ha '.:!1c ~:<_eel as sum,1e_:~:) _____ /\T SD~ I ~95_ 

m o use LO/\EL. clic t. XI wks., rcspiratmy /\TSDR I 995 

shm1-lailc cl-shrc1~-' L0/\1:I •. ,; ral intuhalio n. ges tation clays 7-1-6:;;,U fostagc. rcproducii ~-;; - ;;,;;;,pie c l al. 1996 ( T ahlc 12 ) 

(m ouse :is les t spccic.:s). (h t.:nzo(;1)pyn.:111.: ust.:d as smn,galc} 

meadow voh.: 1 I LOA.EL. oral intuh;1tion. gc.:s lalion clays 7-1 () crit. lifcs tagt.:, n.:procluction l Samph.: d al. 1996 (Tahlc 12) 

(m o ust.: a:- h.:s l spcl: ics) , (h t.: n zo( :1 )pyrcnc used as swn,g.ih.:) 

sh o,1-lailc cl s hrcw3 ILO/\EL. o ral intuhalio n. gcs lation clays 7- 16- c;il . li fcslagZ°,:;;p r~cluc ti7,,~ S,1111pl~-cl al.19'J(~ (" J"a hlc 12) 

(mouse.; as tes t spt.:cit.:s). ( hc nzo(a)pyn.: nc ust.:cl as s111Togat c) 

m caclow volt; 1 I I~( )J\ l~I ,. oral intubati on, gi.:station clays 7-1 6 c1it . lilCstagt.: , n.:produclionl S ample d al. 1996 (.l.ahlc 12) 

(mouse a:,; h.:s t spct..:it.:s). {h t.: n zo(a)pyn.: rn.: 11 s1.: cl as surrog.i h.: ) 

- --- -~;-,a ilcd.shrcw'!N< >AEL, clic t, I 0 5 ,i:,y; ctit. li fos tagc, rc proci;;;, ,~;;(m ousc as 1~ ,--7 - S,unple ct al. 1996 (Ta hie 12) 

l•'. lkd Dost· 1 Endpoint 

(me/kg/day) CF 1 

9 .ll<JE • tl ll 

l.25 E I ll2 

l. 25 E •tl2 

l.1 9Elll! 

9. ll9 E 1t1tl 

Study 

SEAD 4 RI ii- .. c,ppcndi x H 

Revisi o n : I 

Oak: January 2002 

Duration I Total I TI{V2 

CF1 CF1 (meike/1lay) 

I -- _I ---: --~-: -

9.tl9E >tltl 

l .25Elll2 

l. 2 5E 11!2 

l . 19EHl! 

9 .ll9E Hltl 

---- ·- t --- - 1-----1-- +------1 
7. IGE 1tll 

7. 16 E Hll 

l.l <JE 11ll 

9. ll9 1'< 1111 

1.l <JE 11l J 

9.n9 1:, nn 

2. 1 XE Hl2 

-1---- r --:----+--'---- I 7. 16E+tl! I 
.2:_I Gg_➔ fl_! __ 

l.1 9Ell ll 

9. ll9E • tlll 

l.1 9Eli} ! 

9 .tl<JE l tl() 

2. 1 XE , 02 

,)>is(2-Ethylhcxr l)phthalate sp ecies) 

m caclow vole' IN0 1\EL. diet. I tl~ys c,it. lil"cs tagc, rcprocluction (mouse as tes t Sample et al. 1996 (Tahl~12)1 i],6E I ll2 l. 66E1·02 

his(2::!Z_!_hy lhcxyl)ph1halatc sp ecies) 

~ uty lhcn_zy_lp hthalat e rat LOAEL,_cl~ ,.£!>~ ntlis , rc J'.:_'?~ t~ ion. live r weight , hloocl chcmislly IRIS, 1999 4 . ? OE Hl2 I I I 4.7tlE➔ 0 2 

l"arhazolc rat L D Stl, oral Sax, I 9 X4 5.tl tlE ➔ 02 I tl IO !tltl 5.tltlE+Otl 

l )i-n-octylphthal atc m o use L O SO, o;,;,- ---- ---- ---· Sax, ! 9X4 6.5 1E >03 Ill IO 100 6.S!EHll 
------ ---- - --- -- - -· - - ·--
Dihcn zo liiran No data avai lable N I\ 

--- -- ;:i, o,:j-:-tailecl , l;;:-cw3 LOAEL. ;;;.al. 2 ,-;,;-cks ncur;;;;;gi:;;aT;; ,. 1.1- ;vccks sys temic. (ral ) /\TSDR, 1996 l. 43 E+ll2 I I I l. 43E +02 

4 - fv!ctht lPh:!!_nl 

4-M: thy lphcnol 

l'hcno l 

Ph cnol 

l'( 'Bs 

/\roclor-1 254 

meadow vole 1 ] LC lAEI.... o ral. 2 wce ks ncurologic;d or 11 weeks syslcmic. ( r;1t ) 

shorl-1:iilecl sl1rcw 1 !NC>A J·:I . or;1l ad lihitum. i111111unoh1gical 

m c;1cluw vulc I I NOAl~I . oral ;1d lihitum. inmnmological 

shorH ailccl shrew ' I LOt\EI.... clit..:1 . 12 mos . c1i1. lil i.:stage1 rcproduction (olcl lidcl mousc as 
tcsl spccics) 

P:\P rJ \ projcc ts \scncca\s4n11isk\cco,i sk\n cw scclimcnt\cl itch "1c tm,.xls / mam- LO/\EL 

/\TSllR. I 992 

/\TSI lR. I 99 X 

/\TSDR 199X 

Sample c l al. 1996 (Tahlc 12) 

Total PCBs used .is a suTTogalc 

.l.X2E Il l! 3.X2E • tl l 

4 .lltll'. 111() 4 .lltl E 1t11l 

3 .ll tl E <tl tl 3 .lltlEHltl 

/, .6 XE-tl l 6.GKE-tll 
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TAflLE 11.13 
LOAEL Toxicity ffrfrren,-,. Valm·s - Soil Rcn,ptors (Mammals) 

Sl~AD 4 
S1·n1·1·a Army D,·pot Adivity 

SE/\D 4 RI, . . ,pp,mdix II 

Revision: 1 

Date : January 2002 

C. 'onstitucnt Test O rganism End p, ,int/Du rat ion/ Elfod Soun·l· 

EtTed Dosi· 

(mg/kf/day) 

Endpoint 

CF' 

Study 

Duration 

CF' 

Total 

CF' 
TRV1 

(mg/kf/day) 

Aroclor-1 254 

i\roclor-1 2(,() 

/\roclor-1260 

l',·stiridcs 

4,_'.! '-I J!_J I?_ _ 

4 .4'-1)))1) 

4.-l '-DDE 

4.-l '-I.JI JE 

-1.-1·-n1 r 1 

4.4'-l)J JT 

i\ lchin 

mc;1dow vo h.: 1 LOAEL. clict. 12 mm:. cril. lircs t:1gc. reproducti on (oldlidcl n1<>us1.: as 
h.:s l :-; p 1.: c.: ics) 

short-taih.:cl shn;w 1 !J .. OJ\ EI . cl i1:1. 12 mos. cril . lih.:slagc. n::prndw.:tion (oldlidd mouse as 

11.:s t spcci1.:s) 

mcaclow vo h.: 1 I1.< >A l•: I . di l: I. 1'2 1111,s . cril . lil i.:st;1g1.:. n.:pnHlm:tion (olcl lidcl moust.: as 

l i.:s l spccit.:s) 

- -L·-

Sample cl al. 19% (Table 12) 

T o la! PC lls ust.:cl as a sllln,gah..: I 

Sample cl al. 19% (Table I'.! ) 

T olal l't'Us us1,;cl as ;1 su1n,g;1t c 

Sample cl al. I ')'J6 (Table 12 ) 

Tola! PCBs ust.:cl as a st111"11ga1t..: 

sho,1-lai!c,j shrew' [LoAEJ-,, clicl. 2 yc-;;rs, rqi roduclion (ral t;.scd-as j;,;;j s1;-;;;; i;;;;) (DDT - - ·1 Sample cl al. , 1996 (Tahlc 12) 

5. I IE-11 1 

l,J,X l·.-11 I 

5. 11 E-ll I 

X.79E 11111 

5. 11 E-lll 

6.GXE-111 

~- ~ --, 
5. 11 1:-111 

---L-- - ---

X.79E 1()() 

used as su1n1gah.:) 

meadow vole' fi o AEL.- dicl. 2 );e;,rs, rcprnd11clio11 (ral 11scd as lesl species) (DDT Sample cl al. , 1996(, r:;ble i·2-)1 - 6.721Ti1rn ·- I·--·- --1 G.72E • OO 

us1.:cl as surrog;1h.:). 
- --l ·: h~H1-lailed shrew'~( ,;\l , L, ~l;-1_ 2 y;;:-,r,. rcproduclio 11 (m l 11~cd ;,s lc;i,;pccic,0(1)1YJ' - 1-Sample cl al. . 199(,-{T:,1~12).I X. 79E< Oil X.79E I 011 

., 
mcaclow vole 

1

~..,c~I ;~~ surrogate) 

LO/\EI . cliel. 2 year,. rcproduclio n ( ral used as lcsl species) (DDT 

used ;i:,; s 111n,gatc) 

s hm1-t;1ikd shn.:w 1 I U >AEL. clid . 2 _vi:a rs. 1\.: prodm:li on (rat used as lest spccics) 

mc;idow vole 1 11.C >AEI .. diet. 2 _v1,; ars. n.: prnduclion (r;1l uscd as h.:s t spccics) 

sh011-tailccl shn.:w'1 ILOAEI.. diet~ grc;1tcr than I yr, n.:procl11c1ion (r;;~~cd as 11.:sl s)>ccics) 

- 1-- ----·- --·--
Sample cl al., 1996 (Table 12) 6.72E I llll 6.72E >Oll 

Sample cl al. . 19% (Table 12 ) X.79 1-: 11111 X.79E I 110 

Sample cl ;,I. , 1996 (Tabl e 12) I /,.72E •llll-l-1---f--- --+-----l 6.72E I 110 

Sample cl al. , 19% (Table 12) I 2 .21lE 11111 
1-----1--·--l----➔----- ·-

2.211E ➔ 00 

-- -- -
meadow vole' lu>AEL.~ ii~I. g,rc:,i ~;ihan- 2 )~·s, rcp,:,;i;,c li on (ml 11scd as lcsl species) I Sample el al. , 1996 (Table 12) 

/\lchin 

111 IC. bcla 

, ____ --
IJIIC , bcla 

Diclchin 

nicl,hin 

End1in ki.:tonc 
I-•·- --

Enchin kctom.:" 

1\11-tals 

1.6XE• 00 

sho rl-lailcd shrew1 ILO/\EI.. dic l. 4 g,cncralions. rcproducli on (ral used ;,s lcsl species) Sample cl al.. 1996 (Table .12) 1- 4 .4.ll l0 110 

mc;,dow vole' ILO/\£ L, diel, 4 g,encralions, rcproduclion (ral 11sed as lcsl species) S;,mplc cl al. , 1996(Table 12TT:ur,1::;:;111 

1.GXEil lO 

4.411E 1llll 

3.J6E 1 00 

LO/\EL, clicl , 3 yr. ctil. Lifc,1agc, rcproduclion (ral used as lcsl Sa mple cl al. , 1996 ci·abl~ 12il 4AiiC.:i111 · I I I I I 4.411E-:oi -

sho11-la ilcd shrew:' !species) 
--~- ------- ------ ---<------+-- -~---- - ~ 

Sample cl al. , 1996 (Table 12) .U6E-lll 3.JGE-01 meadow volc3 LOAEL, clict. -~ yr. c 1i 1. l..ili;s1.igc. n.:procl uction (ml used as test 

s ,cci:::) 

sho11-la il cci shrew' ~)A~ -- ,lie l, xo ,;::ks,_syst~!:' & ncurolog,ical, (mouse) ASTDR~ -- _ t 2-SOE-u I I 1 I H 2.SOE-01=1 

meadow vole' LO/\EL, dicl, XO wk. , syslcm ic & ncurolog,ical, (mouse) ATSIJR, 1996 I 911E-Ol 1 1 I 1.911E-lll --·--L----=-__,_ __ - ·-···-- - -·--- -- - ----- -------'------ -- -- - -- -- ---
1-- -------- --,- --------- --· ---

shor1-loti lccl shrcw:i IL< >AEL. water, lifetime, longcvily (tnousc used as tcsl spccics) Sample cl al. , 1996 (Table 12) I 1.49E , on l .49E 11l() 

:._\.nlimonf _ 

/\ntin~ ,n~ 

Cadmium 

c.·admium 

Chromi11111 ( lol;,I) 
l'h-romium (i.01al) 

_ mc.idp~v volc..:.1 j1.J>Af~!;:· w~1~ r, lif~ im_: ._l~ngcvily (mousc u~cl_a~_!csl species} 

mc.1clow vol,/ LOA l_:. L, g.1v.1gc. 6 W!..:1.;ks 111,11111g ,111d gcst.111011 c11t hlt.:st,1ge. 

1ep1m lt1ct1011 

-·-- -----·--·--
_ , Sample cl al. , 19% (T ahlc 12) 

-1- -
San:!]Jlc :.1_al

0 
1996 

Sample cl al. 1996 
-----+ _ _ .2_,11 _ ~;--~~JZI. g,1v,1gc. (,_w~c~" rn,1t11~g ,11ul gc:,; t,111 011 cnt _h!..:_s~,1gs__ _ 

shrn1-t,11lcd slu ew 1 NOAJ·.I diet. 2 jc,11 . 1ep1oclud1011 (1.11 uscd .,s 1cs1 spcc1cs Cr l ) used Sample cl al.. 19% (Table 12 ) 

as su1n1gatc) 

1.14E 1on 

l .llllJ-: 11)1 

1.llllE!lll 

<,.ll2E 1111 

rrn " ulm\l voli.: I I N<>AEL. dict. 2 yc;1r. reprnduclion (ral usccl as lcst species, c ,-=- I J used I S;1111pk cl al. , 199(, cr.,hlc 12) ; .i .r>nE 1()3 

l1 :\1' rl \ projecls\scncca\s4 1i\1isk\ccrnisk\ncw scdimcnl\dil ch 1·aclors.xls I mam-1 J )/\1 ~1 

_ I -- \-- I _ _j __ l~ U4E+()() 
I I I I l. llllE 11ll 

··- -· - -
I l .llllE 11l1 

- --1 --j--
6 .ll2E I ll .1 

4.60E 1113 





Constituent Test O reanism 

shorl-tailcd shrcw3 

TABLE 11.13 
L0/\1•:L Toxi,·ity Rcfcrcncc Values - Soil Rcccplors (Mammals) 

SEAD4 
Sc1wca Anny Dcpot /\divity 

Endpoi11t/D11rati,111/ Eflht Source 

Sample cl al. 1996 (Table 12) 

1£11"c-d Dose 

(mg/ke/day) 

2. X9E 10I 

Chromium V I 

Chromium V I 

LO AEI., w;itcr. I year. phys iologic;il (r;it used ;is lcsl species) 

_ m_i;;J(iow vol"-' _07iAl~I . water. I year, physiolog ic;i l ( ral uscZI "~':SI sp0_E.s)= =~f ·sampl1:_e!..."_l._ 19% (Table 12) I 2.2 1 E ill I 

shoi1-lailccl shrew I I LOAEL. clie l, 357 cl .. rcprocluelio n e fl i.:c ls (mink used ;is test species) Sample cl al. . 1996 (Table 12) 4.40E ' 0 I 

l°•:!'P':'. 
c·opp 1..: r 

Iron 

I.cad 

l.c;i cl 

Mcrcu~ 

-- t---111 c~_ili_,w vg__h/ -r.!:,C>AEL,_ dicl . . 157 cl .. ~-cProch~L: li~ l dfc.:c ls (mink~~cl ~s ~~ _:i P~Ci~s) 
r;il LD SO, oral. ;icule 

sh1,111-i;!iled shrc,w ' LOf\!: L. cl~ . . 1 !\Cncr;ihons. rcproduc l1 o n ( r;il used_:" tes t s1,c~ics) 

S;imp!e_<:t_:'!.: ,__!_996 (' l~ahlc 12 ) 

RTECS 1994 
J'_--~-a_m_p-lc-· _-c-1 -,'!_-, '2;!(:i" i7'ble 12) 

T hallium 

Th;illium 

\/;1naclium 

meadow vole· ! i0 0, l·. L. die t. 1 gcm.: r:111011s. n.:p rodm.: 110 11 (rat uscd_as test sp1.:1.:_11;s) 

mous1.; NOAEL. di i.: t. 20 mo .. 111rn1;dity1 _li vcr and kidm:y histology, 

shm1-taih.:d shn.: w 1 1,()/\EL. wati.:r. (,0 days. n.:prodm:tion (rat usc.: d as lc.:s l spc.:c ic.:s) 

me.idow vole 1 ~ )AEL, w.1tc.:r, 60 clays. rc.:produ c.: tion (rat usc.:cl as tc.:s1 spl!cic.:s) 

~ l; iJcd-shrc.:w-'.[ l ... C) ;\E 1=:ral i11tuhati11~,-6(l clays (: 1i 1i: ;l lil t.:: 1agc), rc.:procluction (rat) 

Sample ct al_:, 19% (Ta(ile 12) 

San~p~ cl al. 19% 

S;implc c t al. . 19'!6 (T;ihlc 12) 

Sample cl a l. , 1996 (Table 12) 

Sample ct al. , 1996 (Table 12) 

----- -----1- -----
meadow vole' I LO AEL, ora l intubation, Gil cl;iys (c,itic;i l lili:s tagc), reproduc tion (ral) 

Vanadium 

sho ,1-tailcd shrew ' ILO AEL, o r;il in cliel. 1-I Gcl (c titical lifcsla!\c) (rat used as tes t species) 

Zinc 
----+--------t--- -- - ---- ---- -

meadow vole·, p , OAEL, oral in die t, I-I Gd (c,ilic;il lifcsla!\c) (ral used ;is lcsl species) 

!'.inc 

I ( ' F convc.:rsion fac tor. 

2 The.: lox.icily n.: li.:n.:ncc valm: was cl c.: 1ivt..: cl hy cli\11cling th c.: c.: ITccl dose hy th !.'. 101;11 1.:onvcrsio11 t:1ctor. 

.1 Endpoint speck s. Th c.: c.: fl i.:ct close was l.'.s lima lccl !or endpoint spc.: cic.:s ;1ccord i11g to Equ;ition 4 in S;1mpk. ct al, 1996. 

-l Enchin/l ~nchi n ;1lclt.:hyck used ;is a surrogah..: . 

f':\ Prl \ proj ccls\scncca\,41i \ ris k\ccmisk\ncw scdiment\dilch fo ctors.xls / mam-1 .< >AF.I 

Sample cl al. , 1996 (Table 12) 

S:1111ple c t ;ii. 1996 (Tahlc 12) 

S;implc cl al. 1996 (Table 12) 

J.36 E !Ill 

2.55E 111.1 
1.76E 11l2 

1.J4 E 102 

1. 121•. 1 Ill 

IJ ,.Jl ·. -111 

1.26E-111 

4 .29 E 11111 

.1.x9E , on 

7.IIJE t 02 

5. J7 E 102 

l~ndpoint 

CF1 

10 

I 

SJ-:,\1) 4 RI ii ·. ,,pcndi x 11 

Study 

Revis io n : I 

Da te : January 2002 

Duration I Total I TIW2 

CF1 CF 1 (mg/kj!/day) 

_!_ __ 1-1 

2.X9E 101 

2.2 1E+lll 

4.40E t lll 

-+ _ _!_ _ _J_ ! .1 .J6Htl l 

2 .SSE t 01 

1.76 E 102 

1 .. 14E 102 

U 2E Hll 

1.ME-tll 
I 

10 

I 

I - -

100 

I 

- ------+---
1.26 E-Ol 

4 .29 E I Oil 

3. X9E Hl() 

1 .nJE , 02 

S.J7E •02 





Constituent Test Organism 

Pesticides 

TABLE H.13 
LOAEL Toxidty Reference Values - Soil Ri.-ceptm·s (Mauuuals) 

SEAD4 
Seneca Army Depot, NY 

Endpoint/Dm·aticm/Etfect Source 

4,4'-DDD short-taikd shrew1 LOAEL, diet, 2 years, reproduction (rat used as ks! species) (DDT use{~~!':..':~~- 1996 (Table 12) 
4,4'-DDD meadow vole3 LOAEL, diet, 2 years, reproduction (rat used as test species) (DDT used Sample el al., 1996 (Table 12) 

4,4'-DDE short-tailed shrew3 LOAEL, diet, 2 years, reproduction (rat used as test species) (DDT used Sample cl a l. , 1996 (Table 12) 

4,4'-DDE meadow vole
1 LOAEL, diet, 2 years, reproduction (rat used as test species) (DDT used Sample ct al., 1996 (Table 12) 

4,4'-DDT . short-tailed shrew3 LOAEL, diet, 2 years, reproduction (rat used as test species) Sample el al., 1996 (Table 12) 

4,4'-DDT meadow vole
1 LOAEL, diet, 2 years, reproduction (rat used as test species) Sample ct al., 1996 (Table 12) 

BHC, beta short-tailed shrew J LOAEL, diet, 4 generations, reproduction (rat used as test species) Sample el al. , 1996 (Table 12) 

/ 
BHC, beta meadow vole3 LOAEL, diet, 4 generations, reproduction (rat used as kst species) Sample el al. , I 996 / e1 2) 

Dieldrin short-tailed shrew1 LOAEL, diet, 3 yr, crit. Lifesta~e, reproduction (rat used as test species) Sampl'!__::!_~ 96 (Table 12) 
Dieldrin meadow vo)e1 LOAEL, diet, 3 yr, crit. Lifestagc, reproduction (rat used as lest species) Sample et_; rl". , 1996 (Table 12) 

Metals / 
Antimony short-tailed shrew

1 LOAEL, water, lifetime, lon~evity (mouse used as test species) .S·fuup.lc cl al., 1996 (Table 12) 

Antimony meadow vole1 LOAEL, water, lifetime, longevity (mouse used as lest species) / Sample cl al. , 1996 (Table 12) 

Chromium short-tailed shrew3 NOAEL, diet, 2 year, reproduction (rat used as test species) / Sample et al., 1996 (Table 12) 

Chromium meadow vole1 NOAEL, diet, 2 year, reproduction (rat used as test species) / Sample ct al. , 1996 (Table 12) 

Copper short-tailed shrew1 LOAEL, diet, 357 d ., reproduction dfects (mink used as 1,c,<t species) Sample cl al., 1996 (Table 12) 

Copper meadow vole1 LOAEL, d iet, 357 d., reproduction effects (mink usc¥s lest species) Sample ct al. , 1996 (Table 12) 

Lead short-tailed shrew1 LOAEL, diet, 3 ~cnerations, reproduction (rat us¢ as k sl species) Sample cl al. , 1996 (Table 12) 

Lead meadow volc1 LOAEL, diet, 3 generations, reproduction (r;ir""used as test species) Sample ct al. , 1996 (Table 12) 

Mercury mouse NOAEL, diet , 20 mo., mortality, liver and1idney histolo~y, Sample cl al. I 996 

Thallium short-tailed shrew1 LOAEL, water, 60 days, reproducti9"1rat used as test species) Sample ct al. , 1996 (Table 12) -
Thallium meadow vole1 LOAEL, water, 60 days, reprod11d\on (rat used as test species) Sample cl al. , 1996 (Table 12) 

Zinc short-tailed shrew1 LOAEL, oral in diet , l-16dy::'ritical lifcstage) (rat used as lest S('"·;ics) Sample cl al. 1996 (Tahlc 12) 

Zinc m ~ •,Amu unJ,.l LOAEL oral in diet. l-).8tl (critical lifesta~c) (rat used as test species) Sample cl al. 1996 (Table 12) 
I 

Nocllocl.xls / LO AEL-mamm 

Effect Duse Endpoint 

(mg/kg/day) CF1 

8.79E+00 I 

6.72E+00 I ,/ 

8.79E+00 ,A/ 
6.72E+00 

, .. 
I ./ 

8. 79E +09,./ I 

6 7~--FO0 I 

_,,.A~O E +U0 I 

3 .36E+00 I 

4.4UE-0I I 

3.36E-0l I 

l.49E+00 I 

1.14E+00 I 

2.89E+0I I 

2.21E+0I I 

4.40E+0I I 

3.36E+0I I 

1.76E r02 I 

l.34E+02 I 

l.32E+0l I 

l.64E-01 I 

1.26E-0l I 

7.03E+02 I 

5.37E+02 I 

SEAD 4 Rl/FS A_ ix H 

Study 
Duration 

CF1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Rt:VISlllll : 0 

Date: May 2000 

Total TRV2 

CF1 (mg/kg/day) 

- ·----·· · -
I 8.79E·t oo -
I 6 .72E➔ oo 
I 8.79E t 00 

I 6 .72E+00 

I 8.79E+00 

I 6 .72E➔ U0 

I 4.40E+U0 

I 3 .36E+UU 

I 4.4UE-01 ·-
I 3.36E-0I 

I l.49E+UU 

I l.1 4E+00 

I 2.89E+0I 

I 2.2 1E+0I 

I 4.4UE+0I 

I 3.:l6E +0I 

I I.76E+02 

I l.34E➔ U2 

I l.32E➔ 0I 

I l .64E-01 

I l.26 E-Ul 

I 7 .03E+02 

I 5.37E+02 



Constituent Test Organism 

PAHs - - - --·--·· . - ·- ·- - ----
Benzo( a )anthracene Bluegill (lepomis 

macrochirus) 
--·· -· --- . - ---- --- - -------- - ··-·· ·• 

Benzo(a)pyrene Bluegill (lepomis 
macrochirus) -- - -· -- ---- --- - - --- . - -- - ·-

Benzo(b )fluoranthene Bluegill (lepomis 
macrochirus) 

. •. - . --· - . -
Benzo(g,h, i )pery lene Bluegill (lepomis 

macrochirus) 
Benzo(k)fluoranthene· -- -- -- - - --- ------- ·--- ----- ... . --

Bluegill (lepomis 
macrochirus) 

. ·- ···--· - -- . ••-- · -- ·· ------
Chrysene Bluegill (lepomis 

macrochirus) 
- - -- -- . -

lndeno( 1,2,3-cd)pyrene Bluegill (lepomis 
macrochirus) 

--·-··• -- - ---- -- -- -··----··-

Semivolatiles .. .. - - I no data available 
. - --

Carbazole 
- ··- - - · - - . ..... -· -----· -- ---

Pesticides - - ·- - - - - . 

Alpha-Chlordane Sheepshead minnow 
( Cyprinodon variegalus) 

·- · - - - . ·--
Gamma-Chlordane Sheepshead minnow 

( Cyprinodon variegatus) 
. --- . - - . -

Nitroaromatics 
I - --1,3-Dinitrobenzene Rainbow trout 

- . ---- ( Onc.or~!..nchus myki~s) 

Metals 
-

Aluminum l Mosquito fish ( Gambusia 
afjinis) 
- -- . . .. - --

Noellocl.xls / Fish 

TABLE H.14 
Toxicity Reference Values for Surface Water COPCs - Fish 

SEAD4 
Seneca Army Depot, NY 

Endpoint/Duration/Effect Source 

Survival / 6 month / LC-87 Eisler 1987 

Survival / 6 month / LC-87 Eisler 1987 
(benzo(a)anthracene as surrogate) 

-· - -- --
Survival / 6 month / LC-87 Eisler 1987 
(benzo(a)anthracene as surrogate) 

Survival / 6 month / LC-87 Eisler 1987 
(benzo(a)anthracene as surrogate) 

- - -
Survival / 6 month / LC-87 Eisler 1987 
(benzo(a)anthracene as surrogate) 
Survival / 6 month / LC-87 Eisler 1987 
(benzo(a)anthracene as surrogat!!) 

Survival / 6 month / LC-87 Eisler 1987 
(benzo(a)anthracene as surrogate) 

- . - -

I I 

Reproductive / 28 day I NOEC Eisler 1990 

Reproductive/ 28 day / NOEC Eisler 1990 

I Survival / 69 days / NOEC I AQUIRE 1999 

I 
I Survival/ I day I LC50 

I 

I AQUIRE 1999 

I 
I 

Effect Dose Endpoint 

(mg/L) CF1 

I.00E+03 10 

--
1.00E+03 10 

-· 
1.00E+03 IO 

1.00E+03 10 

1.00E+03 10 

I.00E+03 10 

1.00E+03 10 

I . I . . 
-I 

7.I0E-03 I 

7.I0E-03 I 

I 
5.00E-01 

I 
I 

I 

I 
l.11E+02 i IO 

I 

SEAD4 RI/FS Appendix H 

Revision: 0 
Date: May 2000 

Study 
Duration Total TRV2 

CF1 CF1 (mg/L) 

-
1 10 I.00E+02 

.. . -
1 IO . 1.00E+02 

·- --
1 IO 1.00E+02 

•· 

1 10 I.00E+02 

. . -
1 IO 1.00E+02 

- 10 I 1.00E+02 

I IO l.00E+02 

.. 

: I 0 l 
I I 7.I0E-03 

I I 7. l0E-03 

I 

I 
I 

I 
5.00E-01 

10 

I 
,oo I I.I IE+00 



Constituent Test Organism 

Barium Sheepshead minnow 
( Cyprinodon variegatus) 

- -- ~ -- - - - - ·-···---·----
Cadmium Winter flounder 

(Pseudop/euronectes - . -- ·-• - - - -- - . 
Cobalt Zebra danio (Brachy danio) 

Copper Snake-head catfish 
( Channa stria/a) 

- . - -· -· -··· •· 

Iron Fathead minnow 
(Pimepha/es promelas) 

Lead Snake-head catfish 
( Channa slriata) 

Manganese Longfin dace (Agosia 
chrysogaster) 

- - .. 
Silver Fathead minnow 

(Pimephales promelas) 
. -

Vanadium Rainbow trout 
( Oncorhynchus my kiss) - . . 

Zinc Channel catfish (Channa 
punctatus) 

TABLE H.14 

Toxicity Reference Values for Surface Water COPCs - Fish 
SEAD4 

Seneca Army Depot, NY 

Endpoint/Duration/Effect Source 

Survival / 4 days I NOEC AQUIRE 1999 

Survival / 60day / increased gill Eisler 1985 
resperation (LOAEL) 

Survival / 13 day / NOEC AQUIRE 1999 

Survival / 3mo / LC50 AQUIRE 1997 

Survival, growth, repreduction I 12 month 
Smith et al. 1973 

/NOAEL 
Survival / 3mo / LC50 

AQUIRE 1997 

Survival / 96 hour / LC50 Lewis 1978 

Survival / IO week / NOEC Ratte 1999 

Survival / 28 days / LC50 AQUIRE 1999 

Growth / l 9day / growth rate reduction Eisler 1993 
(LOAEL) 

I CF = conversion fac lor. Conversion fac1ors are based on EPA Region IV guidance (USEl'A 1997). 

2 Tht: 1oxici1y rderence value was dt:rived by dividing lhe effecl dose by the 10tal conversion faclor. 

Noclloel.xls / Fish 

Effect Dose Endpoint 

(mg/L) CF1 

5.00E+OI I 

·-
5.00E-03 I 

6.00E-02 I 

l.24E+0I 10 

--
l.50E+00 I 

5.85E+0I 10 

l.30E+02 10 

I 
[ 5.00E+00 I 

l .60E-0l 10 

l.20E+0l 10 

SEAD4 Rl/FS Ap1 x H 

Study 

Duration 

CF1 

10 

10 

10 

I 

I 

I 

10 

I 

10 

10 

Revision: 0 
Date: May 2000 

Total TRV2 

CF1 (mg/L) 

10 5.00E+O0 

10 5.00E-04 

10 6.00E-03 

10 1.24.E+00 

I l.50E+00 

10 5.85E+00 

100 l.30E+00 

I 5.00E+O0 

100 l .60E-03 

100 l .20E-0 I 



Chemical 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)pery Jene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Arochlor 1254 

Log Kow1 

-0.24 

3.92 
4.07 
4.45 
5.90 
6.04 
6.57 
7.10 
6.85 
5.61 
6.36 
5.22 
4.12 
7.70 
4. 11 
3.36 
4.46 
5.09 

4.20 
4.78 
1.00 
9.20 
4.17 

TABLE H.15 
Chemicals of Potential Concern Environmental Fate and Transport Properties 

SEAD4 
Seneca Army Depot Activity 

SP2 Small Mammal BAF3 

5.33E+0I Travis & Arms, 1988 3.90E-01 EPA 1995e in Sample ct al., 1996 3.90E-01 

2. IOE-01 Travis & Arms 1988 (logKow calc) 5.90E-0I US EPA 1994 (BAP as surrogate) 3.4.2E-0I 
l.72E-0I Travis & Arms 1988 (logKow calc) 5.90E-01 US EPA 1994 (BAP as surrogate) .. I.0OE+OO 
l.04E-0I Travis&Arms 1988(logKowcalc) 5.90E-01 US EPA l994(BAPassurrogate) /,.,- 5.IOE-02 
1.SIE-02 Travis & Arms 1988 (logKow calc) 5.90E-01 US EPA 1994 (BAP as surrog_!ltt':J · l.25E-0I 
l.02E+00 USEPA 1994 5.90E-0I US EPA 1994 // 4.50E+00 
I.00E-02 Travis & Arms, 1988 5.90E-0I US EPA 1994 (BAP ay,surrogate) 3.20E-0I 
3.05E-03 Travis & Arms 1988 (logKow calc) 5.90E-0I US EPA 1994 (BA)Yas surrogate) 2.40E-0I 
4.25E-03 Travis & Arms 1988 (logKow calc) 5.90E-01 USEPA 1994 (,B't\ P as surrogate) 2.53E-0I 
2.00E-02 Travis & Arms, 1988 5.90E-01 USEPA l99f (BAP as surrogate) l.75E-0I 
8. l6E-03 Travis&Arms l988(logKowcalc) 5.90E-0I US EP~ 'f994(BAPassurrogate) l.75E-0I 
3.72E-02 Travis & Arms 1988 (logKow calc) 5.90E-01 USE'PA 1994 (BAP as surrogate) 7.92E-0I 
l.49E-0I Travis & Arms 1988 (logKow calc) 5.90E-01 ~ EPA 1994 (BAP as surrogate) 3.42E-01 
l.37E-03 Travis & Arms 1988 (logKow calc) 5.90E-0J/ USEPA 1994 (BAP as surrogate) 4. 19E-01 

/ 
l.63E-01 _ Travis & Arms 1988 (logKow calc) 5.9~ 01 USEPA 1994 (BAP as surrogate) 3.42E-0I 
4.43E-01 Travis & Arms 1988 (logKow calc) J,,90E-01 US EPA 1994 (BAP as surrogate) 3.42E-01 
I.00E-01 Travis & Arms, 1988 ,/ 5.90E-01 USEPA 1994 (BAP as surrogate) 1.22E-01 
4.43E-02 Travis & Arms 1988 (logKow calp( 5.90E-01 USEPA 1994 (BAP as surrogate) 9.20E-02 

.,·J/,,,,,/· 

,.✓ 

I.00E-02 USEPA, 1994 
·1.o0E+00 default 

..... .,,.••'/ 

,/ 

I .00E+00 
l.60E-04 
l.5IE-01 

default 
USEPA 1994" 
Travi~KArms 1988 (logKow calc) _.,, 

/ ,, 

l.50E+00 
I.00E+00 
I.00E+00 
6.42 E+02 
I.00E+00 

USEPA, 1994 
default 
d.:fault 
US EPA 1994 
default 

l .20E+0I 
I.00E+00 
I.00E+00 
4.90E+03 
I.00E+00 

6.47 I 1.001},01 Travis & Arms, 1988 4.50E+00 US EPA, 1994 4.50E+00 ,,.-
..,., ... · 

5.~/ 1.34E-02 Travis & Arms 1988 (logKow calc) 
_,.,,Y.77 l.80E-02 Travis & Arms 1988 (logKow calc) 

US EPA, 1994 (DDT as surrogate) 
Menzie et al. , 1992 

Pesticides 
4,4'-DDD 
4_4'-DDE 
4,4'-DDT 
BHC, beta 
Dieldrin 

/ 5.90 I.00E-02 USEPA, 1994 
_,,..,...,,,-1 3.96 l.99E-0I Travis & Arms 1988 (logKow calc) 
. 4.61 l.20E-0I USEPA, 1994 

I.00E-01 
2.50E-02 
I.00E-01 
l .00E+00 
4.70E-02 

USEPA, 1994 
default 
USEPA, 1994 

I.00E-01 
2.50E-02 
I.00E-0 I 
I.00E+00 
4.70E-02 , •• ✓' 

Factors4.xls / factors 
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Invertebrate BAF3 

/ ' 

E PA l995e in Sample et aL , 1996 

Beyer 1990 ( BAP as surrogate) 
default 
Beyer 1990 
Beyer 1990 
USEPA 1994 
Beyer, 1990 
Beyer, 1990 
Beyer, 1990 
Beyer, 1990 
Beyer, 1990 
Beyer, 1990 
Beyer 1990 (BAP as surrogate) 
Beyer, 1990 
Beyer, 1990 
Beyer, 1990 
Beyer, 1990 
Beyer, 1990 

USEPA, 1994 
default 
default 
USEPA 1994 
default 

USEPA, 1994 

USEPA, 1994 (DDT as surrugak) 
Menzie et al., 1992 
USEPA, 1994 
default 
USEPA, 1994 

, -""""\ 



Chcmic:il Log K,,,, I 

Volatiles 
Acetone -0 .24 

PAIis 
i\ ce naphthcnc 3.92 
i\ccnapht hylcnc 4.07 
i\nthraccnc 4.45 
I k111.o(a)a11thracc nc 5.90 
Benw (a)pyrene 6.04 
lknzo(b) 11 uoranthcnc 6.57 
Benzo(gh i )perylcne 7.10 
Benzo(k ) fl uoranthene 6 85 
Chrysene 5.6 1 
Di he11z(a.h)m1thrace11e 6.36 
Fl uoranthene 5.22 
Fluorene 4. 12 
lndcno( 1,2.3 -cd)pyrcne 7.70 
2-Methy l naphthalene 4.11 
Naphtha lene 3.36 
Phenanthrene 4.46 
Pyrc ne :i 09 

Semi-volat iles 
B is(2-cthy l hex yl )rh thalalc 4.20 
Butyl henzy l phlhalatc 4 .78 
Carbazole 1.00 
Di-11-octyl phthalate 9.20 
Dibenzoi'uran 4 .17 
4-Mct hylpht: nol 1.94 
Phenol 1.48 

PCBs 
i\roclo r-1 254 6.4 7 
i\roclor- 1260 6.9 1 

Pest icides 
4.4'-DDD 5.99 
4.4 '-DDE 5.77 

Table H.15 
Chemicals or Potential Concern Environmental Fate and Transport Properties for Soils 

SEAD4 
Scnern Army Depot Activity 

SP 2 
Small Mammal BAF3 

5.33E+OI Trav is & i\nl!S. 1988 390E-0 1 EP i\ I 995e in Sample cl al .. 1996 

2. 101:-0 1 Travis & Arms 1988 (logKow calc) 5.90E-OI USEl'A 1994 (13AP as surrogate) 
1.72 1:-0 1 Travi s & Arms 1988 (logKow calc) 5.90E-O I USEl'A 1994 (BAI' as surrogate) 
I 041:-0 1 Travi s & i\r111s 1988 (l ngKow ca lc) 5.90E-O I US EPA I 994 (BAI' as surrogate) 
1.5 11:-02 Travis & i\r111s 1988 (l og Kmv calc) 5 901:-01 USE!'/\ 1994 (BAI' as surrogate) 
102E+OO USl-:l'i\ 1994 5.901:-01 USE PA 1994 
1.00L-02 Trav is & Arms. 1988 5.901:-0 1 USEP/\ 1994 (BAI' as surrogate) 
3 051:-03 Travis & Arms 1988 (logKow calc) 5.90E-O I USEP/\ 1994 (BAI' as surrogate) 
4 .25E-03 Travi s & Arms 1988 (logKow calc) 5.901:-01 USEPA 1994 (BAI' as surrogate) 
2 OOE-02 Travis & Arms. 1988 5.901:-01 USE!'/\ 1994 (BAI' as surrogate) 
8.16E-03 Trav is & Arms 1988 (logKow calc) 5 901:-0 1 USE!'/\ 1994 (BAP as surrogate) 
3 72[-02 Trav is & Arms 1988 (lugKow cale) 5.90E-O I USEPA 1994 (Bi\P as surrogate) 
l.49E-0 1 Travi s & Arms 1988 (logKow calc) 5.90E-0 1 USEP/\ 1994 (BAI' as surrogate) 
I .37E-03 Travis & Arms 1988 (logKow cale) 5.90E-01 USEl'i\ 1994 (BAI' as surrogate) 
1 63[-0 1 Travis & Arms 1988 (logKow cale) 5.90E-OI USE!'/\ 1994 (BAI' as surrogate) 
4.43E-O I Trav is & Arms 1988 (logKuw calc) 5.90E-O I US E!' A 1994 (BAP as surrogate) 
I .OOE-0 1 Trav is & Arms. 1988 5.90E-O I USEP/\ 1994 (BAI' as surrogate) 
4.43E-02 Travi s & Arms 1988 (logKow ca lc) 5.90E-01 USEPA 1994 (BAI' as surrogate) 

I .OOE-02 USEPA. 1994 1.SOE+OO US EPA. 1994 
1.00E+OO default 1.00E+OO default 
I .OOE+OO de l~rn ll I .OOE+OO default 
1.60[-04 lJSEPA 1994 6.42E+02 USEPA 1994 
1.5 1 E-0 I Travis & Arms 1988 (logKow calc) I .OO E+OO de fault 

2.93E+OO Travis & Arms 1988 (logKo w cal e) No data avai lable 
5.40E+OO Travis & Arms 1988 (logKow calc) No data ava il able 

7.05E-03 Travis & i\nns I 988 (logKow calc) 7 OOE+OO USE!'/\ , 1994 (total PCBs as a surrogate) 
3.93[-03 Trav is & Arms I 988 (logKow ca lc) 7.00HOO lJSEl'i\ . I 994 (tota l PCBs as a surrogate) 

I .34E-02 Travi s & Arms 1988 (logKow calc) I OO E-0 1 USEPA, 1994 (DDT as surrogate) 
I .80E-02 Trav is & Arms 1988 (logKow eale) 2.SOE-02 Menzie el al .. 1992 

l,:\ l'JT\ pro_icct s\sc11cca\s4ri\risk\ccori sk\nc,, scdi111 c111\ditch ra1.;1ors.xls / 1:icttu-s 

3.90E-0 1 

3.42[-01 
1.00E+OO 
5.1 OE-02 
1 25[-01 

4 .5 0E+ OO 
320E-OI 
2.40[-0 I 
2. 53E-O I 
1.751:-01 
1.75E-OI 
7.92E-O I 
3.42E-O I 
4. 19E-OI 
3.42E-O I 
3.42E-01 
1.22[-01 
9.20[-02 

I .20E+OI 
I.OOE+OO 
I .OOE+OO 
4 90E+03 
1.00 E+OO 

4.50E+OO 
4.50 E+OO 

IOOE-0 I 
2.SOE-02 

SEAD 4 RI/I ·. . cnd ix 11 
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Invertebrate BAF3 

EPA 1995c in Sample ct al .. 1996 

Beyer 1990 (BAI' as surrogate) 
default 
Beyer 1990 
Beyer 1990 
USEPA 1994 
Beyer. 1990 
Beyer. 1990 
Beyer. 1990 
Beyer. 1990 
Beyer. 1990 
Beyer. 1990 
Beyer 1990 (BAP as su rrogate) 
Beyer, 1990 
Beyer, 1990 
Beyer. 1990 
Beyer. 1990 
Beyer, 1990 

USEPA. 1994 
default 
dclilull 
USEP/\ 1994 
default 
No data ava il ab le 
No data available 

USEPA. 1994 (tot PCBs as surrogate) 
lJSEPA. 1994 (tot PCBs as surrogate) 

USEP /\, 1994 (DDT as surrogate) 
Menzie ct al. , 1992 





Chemica l Log K.," 
I 

4.4'-DDT 5.90 
Aldrin 5.52 
111 IC. beta 3.96 
Die ldrin 4.6 1 
End rin kdonc 5.06 

Meta ls 
Antimony NA 
Barium NA 
Beryllium NA 
Cadmi um NA 
Chromium (total ) NA 
Chromium YI NA 
Copper NA 
Iron NA 
Lead NA 
Mercury NA 
Nickel NA 
Thallium NA 
Vanadium NA 
Zinc NA 

1.00E-02 
I .OOE-02 
1.99[-01 
1.20E-01 
2.20E-02 

I .30E-04 
I 50[-01 
I OOE-02 
5.50E-O I 
7.50F-03 
7.50E-03 
4 001:-0 1 
4 OOE-03 
5.80 1:-03 
9.001:-01 
2.SOL-0 1 
4 OOL-03 
1.00[-02 

Table H.15 
C hemicals of Potential ( ·oncern Environmental Fate and Transport Properties for Soils 

SEAD 4 
Seneca Anny Depot Ac ti vity 

SP' Sm all Mammal BAF3 

lJSEP A. I 994 I .OOE-01 USEPA. 1994 
USE l'A . 1994 7.20[+00 USEl'i\ . 1994 
Travis & Arms 1988 (logKow calc) I .OOE+OO default 
US EPA. 1994 4. 70E-02 USEPA, 1994 
USEPA 1995 2.40E-02 USEPA. 1994 (endrin as surrogate) 

NRC 1992 I OOE+OO AQU IRE 1997 
NRC 1992 2.94[-02 Blanchet and Woodard 1997 
NRC l<J92 1.00E-04 Ycnugopal and Luckey 1978 
NRC. 1992 2.15[-02 Ash & Lee. 1980 
NRC. l<J92 7.75[-0 I l'kye r & Crom arti e. 1987 
NIK. 19<J2 7.751:-0 1 Ucycr & Cromart ie. 198 7 
NRC. 1992 6.821:-0 I MA ct al. 1983 
NRC. 1 <J<J2 5 OO E-02 Ash & Lee. 1980 
NRl' ll)<J2 2. 101:+00 MA ct al. I 983 
NRC 1992 2.3 0HO I lJSEl'A l l/<J4 
NRC 1992 1.00H02 ATSDR 1992 
NRC I 992 2.331:-0 1 81anchct and Woodard I 9<J7 
Baes ct al .. 1984 I.OO E+OO Defau lt 

1.40E+OO NRC, 1992 9.90E+OO Beyer & Cromartie. 1987 

I Logc1rilh111ic vc1 l11c of octonol-water parlition cocllicicnt . Mont gomery . .I .I I. and L.M. Wc lkom. ( ;,-oumlwatcr ( ·t,<'miculs J>csk N1:/cn•11n•. 1989. 

2 Soil to pln111 upt;ikc fnclor 

J Bioacc11111u l:it ion factor 

,,:\PIT\prnjccls\se11eca\s.Jri\risk\ccorisk\11 cw scdi111 cnt\di1ch foc1ors .xls / rat:t ,i rs 

I.OO E-0 1 
3.SOE+OO 
I 00[+00 
4.70E-02 
1.80E-0 1 

1.00[+00 
2.94[-02 
I .OOE-04 
2. 15[-02 
7.751::-0 1 
7.751:-0 1 
(, 821:-01 
5.00E-02 
2. IOE+OO 
2.3 01:+0 I 
I 00[+02 
2.33 E-O I 
1.00L+OO 

<J .90[+00 

SEAD 4 RI/F., ,,pcndix II 
Revision : I 

Date January 2002 

Invertebrate BAF3 

USEP A. 1994 
USEPA. 1994 
default 
USEPA. 1994 
USEPA. I 994 (endrin as surrogate) 

/\QUIRE 1997 
Blanchet and Woodard 1997 
Venugopal and Luckey 1978 
Ash & Lee. 1980 
lk ycr & Cromart ie. 1987 
Heye r & Cromart ie. 1987 
MA ct al. 1983 
Ash & Let:. 1980 
Ma ct al. 1983 
USE PA 1994 
ATSDR 1992 
Blanchet and Woodard I 997 
De l\1u lt 
Beyer & Cromartie. 1987 



f. 

() 



Chemical I Log Kow
1 I 

Metals 
Antimony NA 
Chromium NA 
Copper NA 
Lead NA 
Mercury NA 
Thallium NA 
Zinc NA 

---
TABLE H.15 

Chemicals of Potential Concern Environmental Fate and Transport Properties 

SEAD4 
Seneca Army Depot Activity 

SP2 I Small Mammal BAF3 

l .30E-04 NRC 1992 l.00E+00 AQUlRE 1997 
7.50E-03 NRC, 1992 7.75E-0l Beyer & Cromartie, 1987 
4.00E-01 NRC, 1992 6.82E-0l MA ct al. 1983 
5.80E-03 NRC 1992 2.l0E+00 Ma et al. 1983 
9.00E-01 NRC 1992 2.30E+0l USEPA 1994 
4.00E-03 NRC 1992 2.33E-0l Blanchet a~Woodard 1997 
1.40E+00 NRC, 1992 9.90E+00 

I Logarithmic value of octonol-water partition coefficient. Montgomery, J.H. and L.M. Wclkom, Groundwater ChenJ),ellls Desk Reference, 1989. 
2 Soil to plant uptake factor 
3 Bioaccumulation factor 

F actors4. xis / factors 

.00E+00 
7.75E-0I 
6.82E-0l 
2.l0E+00 
2.30E+0l 
2.33E-0I 
9.90E+00 

SEAD 4 RFI/IM Ar-_ .x H 
Revision: 0 

Date: May 2000 

/ 
L.// 

nvertebrate BAF3 

AQUlRE 1997 

/.,,/ 

Beyer & Cromartie, 1987 
MA et al. 1983 
Ma et al. 1983 
USEPA 1994 
Blanchet and Woodard 1997 
Beyer & Cromartie, 1987 



Receptor Body Trophic 

TABLE H.16 

Wildlife Intake Rates - All Receptors 

SEAD-4 

Seneca Army Depot Activity 

Foraging Dietary Breakdown 

SEAD 4 RI/FS Appendix H 

Revision: 0 

Date: May 2000 

Weight (kg) Leve1l•J Factor<2J Plant I . ii . I (kg/day) Antmal (kg/day) Soil (kg/day) Surface Water (L/day) 

Short-tailed shrew<3J 0.015 3 1 0.00155 0.00751 0.000022 

Meadow vo1e<4J 0.05 2 1 0.0001031 0.0000115 0.00006 

Red-tailed Hawk<5
> 1.24 4 I 0 0.136 --

Great Blue Heron<6
> 2.39 3 I <0.00001 0.42 0.03066 

(sediment) 

Mourning dove<7J 0.157 2 I 0.00925 0.00150 0.00125 

I Trophic level : organisms are assigned to trophic levels of I (producer), 2 (herbivore), 3 ( I st order carnivore), and 4 (lop 

carnivore) within the food web. 

2 Foraging factor: adjustment factor (from 0 to I) based upon. an organism's total time of exposure to unit-based contaminants. For 

this preliminary risk assessment stage, a foraging factor of I was assigned to each receptor, even though the foraging area may be 

greater than the size of the site. 

3 Body weight and dietary intake from USEPA ( 1997). 

4 Body weight and dietary intake from USEPA ( 1997). 

5 Wildlife Exposure Factors Handbook, USEPA 1997 and Sample et al., 1996. 

6 Great blue heron body weight and diet from Sample et al ( 1996 ). 

7 Mourning dove body weight and plant matter and animal matter ingestion rates based on norlhcrn bobwhite in USEPA (1993); soil 

intake rate based on-American woodcock in Beyer et al. ( 1994 ). 

Factors4.xls / intake 

--
--
--

0.1058 

--



Co nstituent Croup Test Organism 

PAI-ls 
·-

Benzo(a)anthracene Amphibian South African clawed toads 

Benzo(a)pyrene Amphibian South African clawed toads . 
Benzo( b )lluoranthene Amphibian South African clawed toads 

~-·- -
Benzo(ghi)perylene Amphibian South African clawed toads 

Benzo( k )fl uoranthene 
-

Amphibian South African clawed toads 

Chrysene Amphibian South African clawed toads 

- -
A-mphibian South African clawed toads lndeno( 1,2,3-cd)pyrcne 

- - -· 

Semi-vols 
Carbazole 

- - . - .. 

Pesticides 
Alpha-Chlordane Amphibian Northern leopard frog 

Gamma-Chlordane Amphibian Northern leopard frog 

Nitroaromatics 
1,3-Dinitrobenzenc Amphibian No data ava ilable 

-
lnorganics 
Aluminum Amphibian Eastern narrow-mouthed frog 

Barium Amphib ian No data avai lable 
Cadmium Amphibian Eastern narro,~- mouthed frog 

-
Cobalt Amphibian No data available 

Copper Amphibia!1 Northan leopard frog 

Iron Amphibian No data available 

Lead Amphibian Marbled sa lamanders 

Manganese Amp~ibian No data ava ilable 

Si lver Amphib_ian Leopard frog 
Vanadium Amphibiar_i _ No data avai lable 

-
Zinc ~ mphibian Marbled salamanders 

S4_amph.xls I herps 

TABLI<: H.17 
Adverse [ffects Concentrations 

REPTILES AND AMPlllBIANS 

Lifcstage l<: nd11oint/Ouration/Effcct 

subadu lt EC45, 272 days, lym phoid tumors fo llowi ng 
implantation (BAP as surrogate) 

subadult EC45, 272 days, lymphoid tumors following 
implantation 

subad ult EC45, 272 days, lymphoid tumors fo llowing 
implantation (BAI' as surrogate) 

subadult EC45, 272 days, lym phoid tumors fo llowing 
implantation (BAI' as surrogate) 

subadult EC45, 272 days, lym phoid tumors following 
implantation (BAI' as surrogate) 

subad ult EC45, 272 days, lymphoid tumors fo llowing 
implantation (BA I' as surrogate) 

subadult EC45, 272 days, lymphoid tumors following 
implantation (BAI' as surrogate) 

subadul t LOAl:L, 96 hour, su rvi val (chlordane as 
surrogate) 

subad ul t LOAEL, 96 hour, survival (chlordane as 
surrogate) 

embryo LC50, acu te, survi val 

embryo LC50, 7 day , survival 

embryo LC50, 8 day , survival 

unknown LC alkr 8 cl ays, surviva l 

embryo LC50, acu te, survival and development 

embryo LC50, 8 day , survival and uefi.innitics 

Source 

Eisler 1987 

Eisler 1987 

Eisler 1987 

Eisler 1987 

Eisler 1987 

Eisler 1987 

Eisler 1987 

Kaplan and Overpeck 1964 

Kaplan and Overpeck 1964 

US EPA 1988 

Birge e~ al. 1979 

Birge and Black 19~? 

Eisler 1988 

~ir~e and ?_~~:_rveen _I 9_95 

Birge and Zujderveen I 995 

SEAD 4 RI /FSA , H 
Re , .,,,l ff 0 

Oatt: May 2000 

Effect Concentration 
(mg/L) 

l .50E+00 

l .50E+00 

l .50E+00 

I.S0E+o0 

- . 
1.50E+00 

I .S0E+00 

I.S0E+00 

-

No data 

5.00E-01 

5.00E-0 1 

No data 

5.00E-02 i 
No data ! 

4 00E-02 I 
No data 

5 00E-02 

No data 
1.40E+00 
No data 
1.00E-02 
No data 

2.38E+00 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k )fl uoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
B is(2-ethy lhexy l)phthalate 
Buty lbenzy lphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Arochlor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 

S4 _vol- I .xis / ss 

TABLE H.18 
Calculated Surface Soil (0-1' bis) Exposure - Meadow Vole 

SEAD4 
Seneca Army Depot Acti\'ity 

Max Detected Mean Cone. sp• BAF2 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) 

I .40E-0I 1.41 E-02 5.33E+0I 3.90E-0I 

7.80E-02 6.29E-02 2. I0E-0 I 3.42E-0I 
5.19E-02 4.56E-02 l.72E-0I I.00E+00 

1.I0E-01 6.72E-02 l.04E-0I 5. I0E-02 

5.60E-0I 6.44E-02 1.51 E-02 l.25E-0 I 

4.40E-0I 6.71E-02 l.02E+00 4.50E+00 

8.30E-0I 9.46E-02 I.00E-02 3.20E-0 I 

3.00E-01 6.83E-02 3.05E-03 2.40E-0I 

5.I0E-01 7.02E-02 4.25E-03 2.53E-01 

5.70E-0I 7.50E-02 2.00E-02 l.75E-0 I 

l.25E-0 I 6.82E-02 8. 16E-03 I. 75E-0 I 

l.05E+00 9.81 E-02 3.72E-02 7.92E-0l 

7.40E-02 6.76E-02 l.49E-0 I 3.42E-0 I 

2.70E-0I 6.49E-02 l.37E-03 4.19E-01 

3.50E-02 4.32E-02 l.63E-0I 3.42E-0I 

6.40E-0I 7.53E-02 I.00E-01 I .22E-0 I 

9.80E-0I 9.24E-02 4.43E-02 9.20E-02 

l.30E+0I 6.43E-0I I .00E-02 l .20E+0 I 

7.I0E+00 1.51 E-01 I.00E+00 I.00E+00 

l .20E-0I 6.54E-02 I.00E+00 I.00E+00 

4.40E-02 4.71 E-02 I .60E-04 4.90E+03 

5.80E-02 4.42E-02 l.51E-0l I.00E+00 

3.I0E-01 3.94E-02 I.00E-02 4.50E+00 

l.90E-0 I 5.89E-03 l .34E-02 I.00E-01 
l.60E-01 6.45E-03 l.80E-02 2.50E-02 
7.60E-0I l .46E-02 I.00E-02 I.00E-01 

7.60E-03 l .5IE-03 1.99E-0 I I.00E+00 

Vole Max 

Exposure J 

(mg/kg/day) 

l .56E-02 

l .34E-04 
9.25E-05 
l.57E-04 
7.05E-04 
1.91 E-03 
l.07E-03 
3.78E-04 
6.46E-04 
7.30E-04 
l .57E-04 
I .53E-03 
I. I 7E-04 
3.51 E-04 
5.65E-05 
9.18E-04 
l.29E-03 

5.17E-02 
2.48E-02 
4.19E-04 
4.96E-02 
I.0IE-04 

6.99E-04 

2.38E-04 
l.99E-04 
9.45E-04 
l.40E-05 

SEAD 4 Rl/FS Appendix H 

Revision: 0 

Date: May 2000 

Vole Mean 

Exposure 3 

(mg/kg/day) 

I .56E-03 

I .08E-04 
8.14E-05 
9.57E-05 
8.I IE-05 
2.91E-04 
l.22E-04 
8.62E-05 . 
8.89E-05 
9.61E-05 
8.57E-05 
l.43E-04 
l.07E-04 
8.43E-05 
6.97E-05 
l .08E-04 
l .2IE-04 

2.56E-03 
5.27E-04 
2.28E-04 
5.3 IE-02 
7.69E-05 

8.89E-05 

7.37E-06 
8.02E-06 
l .8 1E-05 
2.78E-06 



S4_ vol- I.xis / ss 

TABLE H.18 

Calculated Surface Soil (0-1' bis) Exposure - Meadow Vole 
SEAD4 

Seneca Army Depot Activity 

Constituent 

Dieldnn 

Metals 
Antimony 

Chromium 

Copper 

Lead 

Mercury 

Thallium 
Zinc 

I SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

Max Detected Mean Cone. 
Cone. (mg/kg) (mg/kg) 

7.40E-03 2.64E-03 

l .48E+02 8.2IE+00 

l.86E+04 9.l6E+02 

7.33E+03 4.64E+02 

9.28[+03 l.63E+02 

1.20[+00 I.00E-01 

5.40E+00 l.l4E+00 
2.02[+03 2.29[+02 

ED= [(Cs• SP• CF• Ip)+ (Cs• BAF • la)+ (Cs• Is)]* SFF / BW 
Where, ED = exposure dose 

Cs = Max or mean cone in soil (mg/kg) 
CF= plant dry-to-wet-weight conversion factor (0.2) 

(inorganics only) 
SP= soil-to-plant uptake factor 
Ip = plant-matter intake rate 

SP1 

(unitless) 

I .20E-0I 

l.30E-04 

7.50E-03 

4.00E-01 

5.80E-03 

9.00E-01 

4.00E-03 
I .40E+00 

Vole Max 

BAF2 Exposure J 

(unitless) (mg/kg/day) 

4.70E-02 l.08E-05 

l.00E+00 2.l2E-0I 

7.75E-0I 2.57E+0I 

6.82E-01 l.l2E+0I 

2. I0E+00 1.56£+01 

2.30E+0I 8.23E-03 

2.33E-0I 6.78E-03 
9.90E+00 8.19E+00 

BAF = bioaccumulation factor (unitless) 
la = animal-matter intake rate 
Is = incidental soil intake rate 
SFF = site foraging factor 
BW = body weight 

SEAD 4 Rl /FS Api, _ .. Jix H 
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Vole Mean 

Exposure J 

(mg/kg/day) 

3.85E-06 

1. I 7E-02 

l .27E+00 

7.06E-0I 

2.74£-0 I 

6.86E-04 

I .43E-03 
9.29£-01 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo( b )fluoranthene 
Benzo(g,h,i)pery lene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Aroclor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 

S4 _vol- I.xis / sb 

TABLE H.19 
Calculated Mixed Soil (0-4' bis) Exposure - Meadow Vole 

SEAD4 

Seneca Army Depot Activ i1ty 

Max Detected Mean Cone. sr• BAF2 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) 

7.60E-03 l .29E-03 1.99E-OI I.OOE+OO 

Vole Max 

Exposure3 
(mg/kg/day) 

l .40E-05 

SEAD 4 RI/FS Appendix H 

Revision : 0 
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Vole Mean 

Exposure J 

(mg/kg/day) 

2.38E-06 



S4 _ vol- l .xis I sb 

TABLE H.19 

Calculated Mixed Soil (0-4' bis) Exposure - Meadow Vole 
SEAD4 

Seneca Army Depot Activity 

Max Detected Mean Cone. 

Constituent 

Metals 
Antimony 

Chromium 

Copper 

Lead 

Mercury 
Thallium 
Zinc 

I SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

Cone. (mg/kg) (mg/kg) 

l .48E+02 6.98E+00 

l .86E+04 6.85 E+02 

7.33[+03 3.60E+02 

9.28E+03 1.14E+02 

l .20E+00 7.59E-02 

5.40[+00 9.63E-01 
2.02E+03 l.92E+02 

ED = [(Cs• SP• CF• Ip) + (Cs• BAF • la)+ (Cs• Is)] • SFF / BW 

Where, ED = exposure dose 
Cs= Max or mean cone in soil (mg/kg) 
CF = plant dry-to-wet-weight conversion factor (0.2) 

(inorganics only) 
SP = soil-to-plant uptake factor 
Ip = plant-matter intake rate 

SP 1 

(unitless) 

l.30E-04 

7.50[-03 

4.00E-01 

5.80E-03 

9.00E-01 

4.00E-03 
l.40E+00 

Vole Max 

BAF2 Exposure 3 

(unitless) (mg/kg/day) 

I.00 E+00 2. 12E-0I 

7.75[-01 2.57E+0I 

6.82E-01 1.12E+0I 

2. I0E+00 l.56E+0I 

2.30E+0I 8.23E-03 

2.33 E-01 6.78E-03 
9.90E+00 8.19E+00 

BAF = bioaccumulation factor (unitless) 
la = animal-matter intake rate 
Is = incidental soil intake rate 
SFF = site foraging factor 
BW = bodyweight 

SEAD 4 RI / FS Ai,,- • . ,d ix H 

Revision : 0 

Date: May 2000 

Vole Mean 

Exposure3 

(mg/kg/day) 

9.98E-03 

9.46E-0 I 

5.47E-01 

l.92E-0I 

5.21E-04 

l .21E-03 
7.79E-0 I 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 

Acenapthy lene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fl uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 
lndeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene 

Phenanthrene 

Pyrene 

Semi-vo latiles 
Bis(2-ethy lhexyl)phthalate 

Buty lbenzylphtha late 

Carbazole 

Di-n-octylphthalate 

Dibenzofuran 

PCBs 

Aroclor 1254 

Pesticides 
4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

BHC, beta 
Dieldrin 

S4 _vol-I .xis I ss-hq 

TA BLE H.20 

Calculated Surface So il (0- 1' bis) Hazard Quo,tients - Meadow Vole 

SEAD4 

Seneca Army Depot Activity 

Vole Mean NOA EL Toxicity LO . .\EL Toxicity NOAEL Max 

Vole Max Exposure I Exposure I Reference Value2 Reference Value3 llazanl 

(mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient4 

I .56E-02 l .56E-03 l .68E+O I ~.40E+OI 0.0 

l.34E-04 l .08E-04 l.75E+O I l .75E+02 0.0 

9.25E-05 8.14E-05 9. IOE-0 1 Si .09E+OO 0.0 

I .57E-04 9.57E-05 I.OOE+03 I .OOE+03 0.0 

7.0SE-04 8.1 IE-05 9 . IOE-01 9.09E+OO 0.0 

1.9 1 E-03 2.9 JE-04 9 . IOE-0 1 9.09E+OO 0.0 

l.07E-03 l.22E-04 9.IOE-0 1 9.09E+OO 0.0 

3.78E-04 8.62E-05 9 .I OE-0 1 9 .09E+OO 0.0 

6.46E-04 8.89E-05 9. IOE-0 1 9 .09E+OO 0.0 

7.JOE-04 9.6 1E-05 9.IOE-0 1 9 .09E+OO 0.0 

l .57E-04 8.57E-05 9.IOE-0 1 9.09E+OO 0.0 

l .SJE-03 l .43E-04 l.25E+O I I .25E+02 0.0 

I. l 7E-04 l.07E-04 1.25E+O l I .25E+02 0.0 

3.SIE-04 8.43E-05 9. IOE-0 1 9.09E+OO 0.0 

5.65E-05 6.97E-05 7.16E+OO 7. 16E+O l 0.0 

9.18E-04 l .08E-04 9. IOE-0 1 '1.09E+OO 0.0 

l.29E-03 l .21E-04 9. IOE-01 '> .09E+OO 0.0 

5.17E-02 2.56E-03 l.66E+O l l.66E+02 0.0 
2.48E-02 5.27E-04 l .59E+02 4.70E+02 0.0 
4.19E-04 2.28E-04 5.00E+OO :i.OOE+OO 0.0 

4.96E-02 5.3 1 E-02 6.51E+O l 6.5 1E+Ol 0.0 

l.O l E-04 7.69E-05 No data No data --

6.99E-04 8.89E-05 5.I OE-02 S.l lE-0 1 0.0 

2.38E-04 7.37E-06 l .34E+OO 6.72E+OO 00 
l.99E-04 8.02E-06 l .34E+OO 6. 72E+OO 0.0 
9.45E-04 l .8 IE-05 l .34E+OO 6. 72E+OO 0.0 

l .40E-05 2.78E-06 6.70E-O I J.36E+OO 0.0 
l .08E-05 3.85E-06 3.40E-02 3.36E-O l 0.0 

NOAEL 
Mean Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0 .0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

--

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

SEAD 4 RI/FS Appendix 11 
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LOAEL Max LOAEL !\lean 
Hazard Hazard 

Quotient4 Quotient4 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0 .0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 

. 0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

-- --

0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 



TABLE H.20 

Calculated Surface Soil (0-1' bis) Hazard Quotients - Meadow Vole 

SEAD4 

Vole Max Exposure 

Constituent (mg/kg/day) 

Metals 

Antimony 2. 12E-01 
Chromium 2.57E+0I 
Copper 1.12E+0I 
Lead l.56E+0I 
Mercury 8.23E-03 
Thallium 6.78E-03 
Zinc 8.19E+00 

I Receptor exposure from Table H. 18. 
2 NOAEL toxicity reference value from Table H.12. 
3 LOAEL toxicity reference value from Table H.13. 

Vole Mean 
I Exposure 

I 

(mg/kg/day) 

I. I 7E-02 
l.27E+00 
7.06E-0I 
2.74E-01 
6.86E-04 
I .43E,03 
9.29E-0I 

4 Hazard quotient calculated as HQ = exposure rate / toxicity reference va lue 

! BOLD I: represents receptor HQ > I. 

S4_ vol- I.xis / ss-hq 

Seneca Army Depot Activity 

NOAEL Toxicity LOAEL Toxicity NOAEL Max 

Reference Value2 Reference Value3 Hazard 

(mg/kg/day) (mg/kg/day) Quotient4 

1.14E-0I l.14E+00 2 

5.51E+00 2.2 1E+0 I s 
2.55E+0I 3.36E+0I 04 
l.34E+0I l .34E+02 1.2 
l .20E+0I l.32E+0I 0.0 
l .30E-02 l .26E-01 0.5 
2.69E+02 5.37E+02 0.0 

NOAEL 
Mean Hazard 

Quotient4 

0.1 

I 0.2 
0.0 

I 0.0 
0.0 
0.1 
0.0 

SEAD 4 RI /FS Ap 1 ..: H 

LOAEL Max 
Hazard 

Quotient4 

0.2 
1.2 

0.3 
0.1 
0.0 
0.1 
0.0 

Revision: 0 
Date : May 2000 

LOAEL Mean 
Hazard 

Quotient4 

0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 



Vole Mean 

Exposure1 

Constituent (mg/kg/day) 

Volatiles 
Acetone l.56E-02 

PAHs 
Acenapthene 1.5 1 E-04 

Acenapthylene 3.03E-04 

Anthracene 4.85E-04 

Benzo(a)anthracene l.39E-03 

Benzo(a)pyrene 3.82E-03 

Benzo(b )tluoranthene l .07E-03 

Benzo(g,h,i )pery lene 3.78E-04 

Benzo(k)tluoranthene l.l3E-03 

Chrysene l.28E-03 

Dibenz( a,h )anthracene l .57E-04 

Fluoranthene 3.SOE-03 

Fluorene 5.23E-04 

lndeno( 1,2,3-cd)pyrene 3.51E-04 

2-Methylnaphthalene 4.20E-04 

Naphthalene 2.85E-04 

Phenanthrene 2.0IE-03 

Pyrene 2.36E-03 --
Semi-volatiles 
bis(2-Ethylhexyl)phthalate 5. l 7E-02 

Butylbenzy lphthalate 2.48E-02 

Carbazole 5.59E-04 

Di-n-octylphthalate 4.96E-02 

Dibenzofuran I.OIE-04 

PCBs 
Aroclor 1254 3.61E-03 --
Pesticides 
4,4'-DDD 2.38E-04 

4,4'-DDE l.99E-04 

4,4'-DDT 9.45E-04 

BHC, beta l.40E-05 

S4 _ vol-1 .xls / sb-hq 

TABLE H.21 
Calculated Mixed Soil (0-4' bis) Hazard Quoti1ents - Meadow Vole 

SEAD4 
Seneca Army Depot Activi1y 

Vole Mean NOAEL Toxicit)' 1,QAEL Toxicity NOAEL Max 

Exposure) Reference Value2 Reference Value J Hazard 

(mg/kg/day) (mg/kg/day) (mg/kj~/day) Quotient4 

l.23E-03 l.68E+OI 8.401:i+OI 0.0 

l .30E-04 l.75E+Ol l.75 E+02 0.0 

l .52E-04 9.IOE-01 9.09E+OO 0.0 

l .22E-04 l.OOE+03 I.OOE+03 0.0 

1.12E-04 9.IOE-01 9.091E+OO 0.0 

3.84E-04 9. IOE-01 9.09E+OO 0.0 

l .35E-04 9.IOE-01 9.09 E+OO 0.0 

l .08E-04 9.IOE-01 9.09 E+OO 0.0 

l.l2E-04 9.IOE-01 9.09E+OO 0.0 

l.22E-04 9.IOE-C: 9.09E+OO 0.0 

l .06E-04 9.IOE-01 9.09E+OO 0.0 

1.77E-04 l.25E+OI l.25E+02 0.0 

l.37E-04 l.25 E+O l l.25E+02 0.0 

l .08E-04 9.IOE-01 9.09E+OO 0.0 

l.38E-04 7.16E+OO 7.16E+OI 0.0 

l.84E-04 7.16E+OO 7.16E+OI 0.0 

l.55E-04 9.IOE-01 9.09E+OO 0.0 

l.56E-04 9.IOE-01 9.09E+OO 0.0 --

l.95E-03 l.66E+OI l.66E+02 0.0 

. 4.84E-04 l .59E+02 4.70E+02 0.0 

2.86E-04 5.00E+OO 5.00E+OO 0.0 

8.39E-02 6.51E+Ol 6.5 1E+O l 0.0 

8.29E-05 No data No data --

l.OIE-04 5. IOE-02 5.1 1 E-0 1 0.1 --
5.62E-06 l.34E+OO 6.72E+OO 0.0 

6.16E-06 l.34E+OO 6.72E+OO 0.0 

l .27E-05 l .34E+OO 6.72E+OO 0.0 

2.38E-06 6.70E-Ol 3.36E+OO 0.0 

NOAELMean 
Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

NA 
--

0.0 

0.0 

0.0 

0.0 

0.0 
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LOAEL Max LOAEL Mean 
Hazard Hazard 

Quotient4 Quoticnt4 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0 .0 
0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 NA 
-- --

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 



TABU .. H.21 

Calculated Mixed Soil (0-4' bis) Hazard Quotients - Meadow Vole 

SEAD4 

Vole Mean 

Exposure I 

Constituent (mg/kg/day) 

Metals 

Antimony 2.12E-01 
Chromium 2.57E+0 l 
Copper l.12E+0I 
Lead l.56E+0 I 
Mercury 8.23E-03 
Thalli um 6.78E-03 
Zinc 8.19E+00 

I Receptor exposure from Table H.19. 
2 NOAEL 1oxicity refe rence value from Table H. 12. 
3 LOAEL 1oxicity reference value from Table H. 13 . 

Vole Mean 
Exposure I 

(mg/kg/day) 

9.98E-03 
9.46E-0l 
5.47E-0l 
l.92E-0l 
5.21 E-04 
l .21E-03 
7.79E-0l 

4 Hazard quo1ient calcula1ed as HQ = exposure rale / 1oxici1y reference value 

Seneca Army Depot Activity 

NOAEL Toxicity LOA EL Toxicity 

Reference Value2 Reference Value3 
(mg/kg/day) (mg/kg/day) 

1.14E-0I 1.14E+00 
5.SI E+00 2.21E+0I 
2.55E+0l 3.36E+0I 
l.34E+0l l .34E+02 
1.20E+0l l.32E+0I 
l .30E-0::! l .26E-0l 
2.69E+02 5.37E+02 

NA- Not assessed; mean concentration > max concentration because of using 1/2 de1cc1ion limit to calculate. 

!BOLD j: represents receptor HQ > I. 

S4_vol-l .xis/ sb-hq 

NOAEI .. Max 
Hazard 

Quotient4 

1.9 

4.7 

0.4 
1.2 
0.0 
0.5 
0.0 

NOAEL Mean 
Hazard 

Quotient4 

0.1 
0.2 
0.0 
0.0 
0.0 
0. 1 
0.0 

SEAD 4 RI/FS . .idix 1-1 

LOAEL Max 
Hazard 

Quotient4 

0.2 
1.2 
0.3 
0.1 
0.0 
0.1 
0.0 

Revision : 0 
Dalt:: May 2000 

LOAEI.. l\lean 
Hazard 

Quotient' 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o:o 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Arochlor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 
Dieldrin 

S4_shr- I .xis/ ss 

TABLE H.22 

Calculated Surface Soil (0-1' bis) Exposure - Short-tailed Shrew 
SEAD4 

Seneca Army Depot Acti\•ity 

Shrew Max 

Max Detected Mean Cone. sp• BAF2 Exposure3 
Cone. (mg/kg) (mg/kg) (unitless) (unitless) (mg/kg/day) 

1.40E-0I 1.41 E-02 5.33E+0 I 3.90E-0I 7.99E-0I 

7.&0E-02 6.29E-02 2. I0E-0 I 3.42E-0I l .52E-02 
5.19E-02 4.56E-02 l.72E-0I I.00E+00 2.70E-02 
I.I0E-01 6.72E-02 l.04E-0I 5. I0E-02 4.ISE-03 
5.60E-0I 6.44E-02 1.51 E-02 l.25E-0I 3.67E-02 
4.40E-0I 6.71E-02 l.02 E+00 4.S0E+00 l .04E+00 
8.30E-01 9.46E-02 I.00E-02 3.20E-0I l.35E-01 
3.00E-01 6.83E-02 3.0SE-03 2.40E-01 3.66E-02 
5.I0E-01 7.02E-02 4.25E-03 2.53E-01 6.56E-02 
5.70E-01 7.S0E-02 2.00E-02 l.75 E-01 5.20E-02 
1.25E-0 I 6.82E-02 8.16E-03 I. 75E-0 I l.12E-02 
I.0SE+00 9.&IE-02 3.72E-02 7.92E-01 4.22E-01 
7.40E-02 6.76E-02 l.49E-0 I 3.42E-0I l .39E-02 
2.70E-0I 6.49E-02 l.37E-03 4.19E-0I -S.71E-02 
3.SOE-02 4.32E-02 l.63E-0 I 3.42E-01 6.63E-03 
6.40E-0I 7.53E-02 I.00E-0 I l.22E-01 4.66E-02 
9.&0E-01 9.24E-02 4.43E-02 9.20E-02 5.l lE-02 

l.30E+0I 6.43E-0I I.00E-02 l.20E+0I 7.&IE+0I 
7.I0E+00 1.51 E-0 I I.00E+00 I.00E+00 4.30E+00 
l.20E-0I 6.54E-02 I.00E+00 I.00E+00 7.27E-02 
4.40E-02 4.71E-02 l.60E-04 4.90E+03 1.08E+02 
5.&0E-02 4.42E-02 1.51 E-01 I.00E+00 3.00E-02 

3. I0E-01 3.94E-02 I .00E-02 4.S0E+00 6.99E-01 

l.90E-0I 5.89E-03 I .34E-02 I.00E-01 1.0 I E-02 
l .60E-0 1 6.45E-03 I .80E-02 2.S0E-02 2.53E-03 
7.60E-0I I .46E-02 I .00E-02 I.00E-01 4.00E-02 
7.60E-03 1.51 E-03 l.99E-0 I I.00E+00 3.97E-03 
7.40E-03 2.64E-03 l .20E-01 4.70E-02 2.77E-04 

SEAD 4 RI/FS Appendix H 
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Shrew Mean 

Exposure J 

(mg/kg/day) 

8.02E-02 

l .22E-02 
2.37E-02 
2.53E-03 
4.22E-03 
l.58E-0 I 
l .54E-02 
8.33E-03 
9.02E-03 
6.84E-03 
6.13E-03 
3.94E-02 
1.27E-02 
l.37E-02 
8.19E-03 
5.49E-03 
4.81 E-03 

3.86E+00 
9.14E-02 
3.96E-02 
l .15E+02 
2.29E-02 

8.89E-02 

3.12E-04 
1.02E-04 
7.66E-04 
7.89E-04 
9.87E-05 



S4_shr- l .xls / ss 

TABLE H.22 
Calculated Surface Soil (0-1' bis) Exposure - Short-tailed Shrew 

SEAD4 
Seneca Army Depot Activity 

Constituent 

Metals 
Antimony 

Chromium 

Copper 

Lead 

Mercury 

Thallium 
Zinc 

SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

Max Detected Mean Cone. 
Cone. (mg/kg) (mg/kg) 

l.48E+02 8.21 E+00 

l .86E+04 9.16E+02 

7.33E+03 4.64E+02 

9.28E+03 l.63E+02 

l .20E+00 l .00E-01 

5.40E+00 l.14E+00 
2.02E+03 2.29E+02 

ED= [(Cs• SP• CF• Ip)+ (Cs • BAF • la)+ (Cs• ls)] • SFF / BW 
Where, ED = exposure dose 

Cs= Max or mean cone in soil (mg/kg) 
CF= plant dry-to-wet-weight conversion factor (0.2) 

(inorganics only) 
SP = soil-to-plant uptake factor 
Ip= plant-matter intake rate 

SP 1 

(unitless) 

l.30E-04 

7.50[-03 

4.00E-01 

5.80E-03 

9.00E-01 

4.00E-03 
l .40E+00 

Shrew Max 

BAF2 Exposure J 

(unitless) (mg/kg/day) 

I.00E+00 7.43E+0l 

7.75E-01 7.25E+03 

6.82E-01 2.57E+03 

2.I0E+00 9.77E+03 

2.30[+01 l.38E+0I 

2.33E-0l 6.38E-01 
9.90E+00 1.0IE+04 

BAF = bioaccumulation factor (unitless) 
la = animal-matter intake rate 

ls = inddental soil intake rate 
SFF = site foraging factor 
BW = body weight 

SEAD 4 RI/FS App, _,< H 

Shrew Mean 

Exposure J 

(mg/kg/day) 

4. 12E+00 

3.57E+02 

l.63E+02 

l.71E+02 

l.15E+00 

l .35E-0l 
l.14E+03 
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Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthy lene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methy I naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
bis(2-Ethylhexyl)phthalate 
Buty lbenzylphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Aroclor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 

S4_shr- l .xls / sb 

TABL.2 H.23 
Calculated Mixed Soil (0-4' bis) Exposure - Short-tailed Shrew 

SEAD4 
Seneca Army Depot Activit)I 

Shrew Max 

Max Detected Mean Cone. sr• BAF2 J Exposure 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) (mg/kg/day) 

1.40E-01 l . l lE-02 5.33E+0I 3.90E-0I 7.99E-01 

8.S0E-02 7.59E-02 2.I0E-01 3.42E-0 I 1.71 E-02 
l.70E-0I 8.49E-02 l.72E-0 I I.00E+00 8.84E-02 
3.40E-0I 8.57E-02 l.04E-0I 5. I0E-02 l .28E-02 
I.I0E+00 8.91 E-02 1.5 1 E-02 l.25E-0 I 7.22E-02 
8.S0E-01 8.84E-02 l.02E+00 4.50E+00 2.08E+00 
8.30E-0I l.04E-0I I.00E-02 3.20E-0I l.35E-01 
3.00E-01 8.57E-02 3.05E-03 2.40E-0 I 3.66E-02 
8.90E-01 8.86E-02 4.25 E-03 2.53E-0I 1.14E-0I 
I.00E+00 9.49E-02 2.00E-02 l.75E-0I 9.12E-02 
l.25E-0 I 8.40E-02 8.1 6E-03 1.75E-0l I .12E-02 
2.40E+00 1.21 E-01 3.72E-02 7.92E-0 I 9.64E-0l 
3.30E-0I 8.65 E-02 1.49E-0 I 3.42E-0 I 6.2 1E-02 
2.70E-0I 8.30E-02 l.37E-03 4.19E-0I 5.71 E-02 
2.60E-0I 8.53E-02 l.63E-0l 3.42 E-0I 4.93E-02 
l .30E-01 8.4 IE-02 4.43 E-0I 3.42E-0I 2.84E-02 
l .40E+00 I.0S E-01 I.00E-0 I l.22E-01 l.02E-0I 
l .80E+00 I. I 9E-01 4.43E-02 9.20E-02 9.38E-02 

l.30E+0I · 4.90E-01 I.00E-02 l.20E+0I 7.81 E+0I 
7.I0E+00 l.39E-0I I.00E+00 I.00E+00 4.30E+00 
l.60E-0 I 8.l9E-02 I.00E+00 I.00E+00 9.69E-02 
4.40E-02 7.44E-02 l.60E-04 4.90E+03 l .08E+02 
5.S0E-02 4.76E-02 1.51 E-01 I.00E+00 3.00E-02 

l.60E+00 4.47E-02 I .00E-02 4.50E+00 3.6I E+00 

l.90E-0I 4.49E-03 I .34E-02 I.00E-01 1.0I E-02 
l .60E-0I 4.96E-03 l.80E-02 2.50E-02 2.53E-03 
7.60E-0I l .02E-02 I.00E-02 I.00E-01 4.00E-02 
7.60E-03 l .29E-03 l.99E-01 I.00E+00 3.97E-03 

SEAD 4 RI/FS Appendix H 
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Shrew Mean 

Exposure J 

(mg/kg/day) 

6.32E-02 

I .48E-02 
4.42E-02 
3.23E-03 
5.84E-03 
2.09E-0I 
l.70E-02 
l .05E-02 
1.14E-02 
8.65E-03 
7.55E-03 
4.87E-02 
l-.63E-02 
l.75E-02 
l .62E-02 
l .84E-02 
7.86E-03 
6. ISE-03 

2.94 E+00 
8.39E-02 
4.96E-02 
l.83 E+02 
2.47E-02 

1.0I E-01 

2.38E-04 
7.86E-05 
5.36E-04 
6.74E-04 



S4_shr- l.xls / sb 

TABLE H.23 
Calculated Mixed Soil (0-4' bis) Exposure - Short-tailed Shrew 

SEAD4 
Seneca Army Depot Activity 

Max Detected Mean Cone. 
Constituent 

Metals 
Antimony 

Chromium 

Copper 

Lead 

Mercury 

Thallium 
Zinc 

1 SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

Cone. (mg/kg) (mg/kg) 

l.48E+02 6.98E+00 

l.86E+04 6.85E+02 

7.33E+03 3.60E+02 

9.28E+03 1.14E+02 

l .20E+00 7.59E-02 

5.40E+00 9.63E-0I 
2.02E+03 l.92E+02 

ED= [(Cs• SP• CF• Ip)+ (Cs• BAF • la)+ (Cs• Is)] • SFF / BW 

Where, ED = exposure dose 
Cs = Max or mean cone in soil (mg/kg) 
CF= plant dry-to-wet-weight conversion factor (0.2) 

(inorganics only) 
SP = soil-to-plant uptake factor 

SP 1 

(unitless) 

l .30E-04 

7.50E-03 

4.00E-01 

5.S0E-03 

9.00E-01 

4.00E-03 
l.40E+00 

Shrew Max 

BAF2 Exposure J 

(unitless) (mg/kg/day) 

l.00E+00 7.43E+0l 

7.75E-01 7.25E+03 

6.82E-01 2.57E+03 

2. l0E+00 9.77E+03 

2.30E+0l l.38E+0l 

2.33E-0l 6.38E-0l 
9 .90E+00 l.01E+04 

BAF = bioaccumulation factor (unitless) 
la = animal-matter intake rate 
Is = incidental soil intake rate 
SFF = site foraging factor 
BW = bodyweight 

SEAD 4 RI/FS A~ x H 

Shrew Mean 

Exposure J 

(mg/kg/day) 

3.50E+00 

2.67 E+02 

l.26E+02 

l.20E+02 

8.76E-0I 

1.14E-0 1 
9.58E+02 
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Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo( b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 
Buty lbenzy lphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Aroclor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 
Dieldrin 

S4_shr- I .xls / ss-hq 

TABLE H.24 
Calculated Surface Soil (0-1' bis) Hazard QuotieE1ts - Short-tailed Shrew 

SEAD4 
Seneca Army Depot Activity 

Shrew Max Shrew Mean NOAEL Toxicity LOAl:L Toxicity NOAEL Max 

Exposure I Exposure I Reference Value 2 Reference Value J Hazan.I 

(mg/kg/day) (mg/kg/day) (mg/kg/day) (m~:/kg/day) Quotient4 

7.99E-01 8.02E-02 2.20E+0l 1.IOE+02 0.0 

l .52E-02 1.22E-02 l.75E+0l l .75E+02 0.0 

2.70E-02 2.37E-02 l.l 9E+00 1.19E+0l 0.0 

4.15E-03 2.53E-03 l.00E+03 l .00E+03 0.0 

3.67E-02 4.22E-03 l.19E+00 l.19E+0l 0.0 

1.04E+00 l.58E-0 1 l.19E+00 l.19E+0 l 0.9 

l.35E-01 l.54E-02 l.19E+00 1.19E+0l 0.1 

3.66E-02 8.33E-03 l.19E+00 l.19E+0I 0.0 

6.56E-02 9.02E-03 1.19E+00 l.19E+0l 0.1 

5.20E-02 6.84E-03 l.19E+00 l.19E+0l 0.0 

l.12E-02 6.13E-03 l.19E+00 l.l 9E+0l 0.0 

4.22E-0I 3.94E-02 l.25E+0l l .25E+02 0.0 

l .39E-02 l.27E-02 l.25E+0l l.25E+02 0.0 

5.71E-02 l.37E-02 1.19E+00 1.19E+0 I 0.0 

6.63E-03 8. l 9E-03 7.16E+00 7.16E+0I 0.0 

4.66E-02 5.49E-03 l .19E+00 l.l 9E+0I 0.0 

5.I IE-02 4.81 E-03 l.19E+00 I.I 9E+0 I 0.0 

7.8I E+0I 3.86E+00 2.18E+0 I 2.18E+02 3.6 

4.30E+00 9.14E-02 l.59E+02 4.70E+02 0.0 

7.27E-02 3.96E-02 5.00E+00 5.00E+00 0.0 

l.08E+02 l.15E+02 6.51E+0I 6.51E+0I 1.7 

3.00E-02 2.29E-02 No data No data --

6.99E-0I 8.89E-02 6.70E-02 6.68E-01 JO 

l.0IE-02 3.12E-04 l.76E+00 8.79E+00 0.0 
2.53E-03 I.02E-04 l.76E+00 8.79E+00 0.0 
4.00E-02 7.66E-04 l.76E+00 8.79E+00 0.0 
3.97E-03 7.89E-04 8.80E-01 4.40E+00 0.0 
2.77E-04 9.87E-05 4.40E-02 4.40E-0I 0.0 

NOAEL Mean 
Hazard 

Quotient4 

0.0 

0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.2 
0.0 
0.0 
1.8 

--

1.3 

0.0 
0.0 
0.0 
0.0 
0.0 
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LOAELMax LOAEL Mean 
Hazard Hazard 

Quotient4 Quoticnt4 

0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.1 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.4 0.0 
0.0 0.0 
0.0 0.0 
1.7 1.8 

-- --

1.0 0.1 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 



TABLE H.24 

Calculated Surface Soil (0-1' bis) Hazard Quotients - Short-tailed Shrew 

SEAD4 

Shrew !\lax 

Exposure I 

Constituent (mg/kg/day) 

Metals 

Antimony 7.43E+0I 
Chromium 7.25E+03 
Copper 2.57E+03 
Lead 9.77E+03 
Mercury I.38E+0I 
Thallium 6.38E-0I 
Zinc 1.0IE+04 

I Receptor exposure from Table H.22. 
2 NOAEL toxicity reference value from Table H.12. 
3 LOAEL toxicity reference value from Table H.13 . 

Shrew !\lean 

Exposure I 

(mg/kg/day) 

4.12E+00 
3.57E+02 
l.63E+02 
l.71E+02 
l.l5E+00 
I.35E-0 I 
l.l4E+03 

4 Hazard quotient calculated as HQ= exposure rate/ toxicity reference value 
j BOLD ! : represents receptor HQ > I . 

S4_shr- I .xis/ ss-hq 

Seneca Army Depot Activity 

NOAEL Toxicity LOAEL Toxicity NOAEL Max 

Reference Value 2 Reference Value 3 Hazard 

(mg/kg/day) (mg/kg/day) Quotient4 

l.49E-0 I l .49E+00 499 
7.21E+00 2.89E+0I JOOS 
3.34E+0I 4.40E+0I 77 

l.76E+0I l.76E+02 556 
l.57E+0I I.32E+0I 0.9 
I.60E-02 l.64E-0 I 40 
3.52E+02 7.03E+02 29 

NOAEL Mean 
Hazard 

Quotient4 

28 
50 

4.9 
9.7 

0.1 
8.4 
3.2 

SEAD 4 RJ/FS Ai:,, ix H 

LOAEL Max 
Hazard 

Quotient4 

50 
251 

59 

56 
1.0 
3.9 
14.3 

Revision : 0 
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LOAEL Mean 
Hazard 

Quotient4 

2.8 
12.4 

3.7 
1.0 
0.1 
0.8 
1.6 



Shrew Max 

Exposure 1 

Constituent (mg/kg/day) 

Volatiles 
Acetone 7.99E-01 

PAHs 
Acenapthene l.7 IE-02 

Acenapthylene 8.84E-02 

Anthracene l.28E-02 

Benzo( a)anthracene 7.22E-02 
Benzo(a)pyrene 2.08E+OO 
Benzo(b )fluoranthene l.35E-Ol 
Benzo(g,h,i)perylene 3.66E-02 
Benzo(k)fluoranthene 1.14E-OI 
Chrysene 9.12E-02 
Dibenz( a,h )anthracene l.12E-02 

Fluoranthene 9.64E-OI 
Fluorene 6.21E-02 
lndeno( 1,2,3-cd)pyrene 5.71 E-02 

2-Methylnaphthalene 4.93E-02 

Naphthalene 2.84E-02 
Phenanthrene . l .02E-OI 

Pyrene 9.38E-02 --
Semi-volatiles 
bis(2-Ethylhexyl)phthalate 7.81E+OI 

Butylbenzy lphthalate 4.30E+OO 

Carbazole 9.69E-02 
Di-n-octylphthalate l .08E+02 
Dibenzofuran 3.00E-02 --
PCBs 
Aroclor 1254 3.6IE+OO --
Pesticides 
4,4'-DDD 1.0iE-02 
4,4'-DDE 2.53E-03 
4,4'-DDT 4.00E-02 
BHC, beta 3.97E-03 

S4_shr- 1.xls / sb-hq 

TABLE H.25 

Calculated Mixed Soil (0-4 ft) Hazard Quotients - Short-tailed Shrew 
SEAD4 

Seneca Army Depot Activity 

Shrew Mean NOAEL Toxicity LOAEL Toxicity NOAELMax 

Exposure I Reference Value 2 Reference Value J Hazard 

(mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient4 

6.32E-02 2.20E+OI I.IOE+02 0.0 

l.48E-02 l.75E+Ol l .;'5E+02 0.0 
4.42E-02 l.19E+OO l.19E+OI 0.1 
3.23E-03 l.OOE+03 I.OOE+03 0.0 
5.84E-03 1.19E+OO l. 19E+Ol 0.1 
2.09E-01 1.19E+OO l. 19E+OI 1.7 
l.70E-02 l.l9E+OO I.I. 9E+O I 0.1 
l.05E-02 l.19E+OO I.L9E+OI 0.0 
l.14E-02 1.19E+OO l. 1!9E+OI 0.1 
8.65E-03 l.19E+OO 111 9E+OI 0.1 
7.55E-03 l.l9E+OO I.II 9E+O I 0.0 

4.87E-02 l.25E+OI l.:(S E+02 0.1 
l.63E-02 l.2SE+OI l.:!SE+02 0.0 
I .7SE-02 l.19E+OO l. 19E+OI 0.0 
l .62E-02 7.16E+OO 7.1 6E+OI 0.0 

l.84E-02 7.16E+OO 7.1 6E+OI 0.0 
7.86E-03 l.19E+OO l.l9E+OI 0.1 
6.ISE-03 l.19E+OO l.19E+OI 0.1 --

2.94E+OO 2.18E+OI 2.18 E+02 3.6 

8.39E-02 l .59E+02 4.70E+02 0.0 
4.96E-02 5.00E+OO S.OOE+OO 0.0 

l.83E+02 6.51E+OI 6.51 E+OI 1.7 
2.47E-02 No data No data ----

I.OIE-01 6.70E-02 6.68E-O I 54 --

2.38E-04 l.76E+OO 8.79E+OO 0.0 
7.86E-05 l.76E+OO 8.79E+OO 0.0 
5.36E-04 l.76E+OO 8.79E+OO 0.0 
6.74E-04 8.SOE-01 4.tOE+OO 0.0 

NOAELMean 

Hazard 

Quotient4 

0.0 

0.0 
0.0 
0.0 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.0 
0.0 
NA 

--

1.5 

0.0 
0.0 

0.0 
0.0 
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LOAEL Max LOAEL Mean 

Hazard llazard 

Quotient4 Quotient4 

0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.2 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.4 0.0 
0.0 0.0 
0.0 0.0 
1.7 NA 

-- --

5.4 0.2 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 



TABLE H.25 
Calculated Mixed Soil (0-4 ft) Hazard Quotients - Short-tailed Shrew 

SEAD4 

Shrew !\lax 

Exposure I 

Constituent (mg/kg/day) 

Metals 
Antimony 7.43E+0 I 
Chromium 7.25E+03 
Copper . 2.57E+03 
Lead 9.77E+03 
Mercury l.38E+0l 
Thallium 6.38E-0 l 
Zinc I.0IE+04 

I Receptor exposun: from Table H.23 . 
2 NOAEL toxicity reference val ue fro m Table H.12. 
3 LOAEL toxicity reference val ue from Table H.13 . 

Shrew Mean 

Exposure I 

(mg/kg/day) 

3.50E+00 
2.67E+02 
l.26E+02 
l.20E+02 
8.76E-01 
l.14E-0I 

9.58E+02 

4 Hazard quotient calculated as HQ= exposure rate/ toxicity reference valu.: 

Seneca Army Depot Activity 

NOAEL Toxicity LOAEL Toxicity 

Reference Value 2 Reference Value J 

(mg/kg/day) (mg/kg/day) 

l.49E-0 I 1.49E+00 
7.21E+00 2.89[+01 
3.34E+0l 4.40E+0l 
l.76E+0l l.76E+02 
1.57E+0l l.32E+0l 
I.60E-02 l.64E-0I 
3.52E+02 7.03E+02 

NA - Not assessed; mean concentration> max concentration because of using 1/2 ddcction limit to calculate. 

!BOLD I: represents receptor HQ > I 

S4_shr- 1.xls / sb-hq 

NOAEL l\tax 

Hazard 

Quotient4 

499 

1005 

77 
556 

0.9 
40 
29 

NOAEL Mean 

Hazard 

Quotient4 

24 

37 

3.8 

6.8 

0.1 
7.1 
2.7 

SEAD 4 Rl /FS Ap~ ... ix H 
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LOAEL Max LOAEL Mean 

Hazard llazard 

Quotient4 Quotient4 

50 2.4 

251 9.2 

59 2.9 

56 0.7 
1.0 0.1 
3.9 0.7 
14.3 1.4 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i )pery lene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Arochlor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 
Dieldrin 

S4_hawk.xls / ss 

TABLE H.26 
Calculated Surface Soil (0-1' bis) Exposure - Red-tailed Hawk 

SEAD4 
Seneca Army Depot Activi1ty 

Vertebrate 

Max Detected Mean Cone. sr• lnvert,!brate BAF2 

Cone. (mg/kg) (mg/kg) (unitless) BA F? I unillm) (unitless) 

I .40E-OI l .41E-02 5.33E+OI 3.90iE.-O I 3.90E-OI 

7.80E-02 6.29E-02 2.IOE-01 3.42.E-OI 5.90E-OI 
5.19E-02 4.56E-02 l.72E-Ol I.OOE+OO 5.90E-OI 
I.IOE-01 6.72E-02 l.04E-Ol 5. IO E-02 5.90E-OI 
5.60E-OI 6.44E-02 1.S IE-02 l.25E-0 1 5.90E-Ol 
4.40E-OI 6.71 E-02 l .02E+OO 4.50E+OO 5.90E-Ol 
8.JOE-01 9.46E-02 I.OOE-02 3.20E-OI 5.90E-01 
3.00E-01 6.83E-02 3.0SE-03 2.40E-OI 5.90E-01 
5.IOE-01 7.02E-02 4.25E-03 2.53E-Ol 5.90E-OI 
5.?0E-01 . 7.SOE-02 2 OOE-02 l.7SE-01 5.90E-OI 
l.25E-O I 6.82E-02 8.16E-03 l.75E-O I 5.90E-OI 
l .05E+OO 9.81E-02 3.72E-02 7.92E-01 5.90E-01 
7.40E-02 6.76E-02 l.49E-O I 3.42E-OI 5.90E-Ol 
2.?0E-01 6.49E-02 l.37E-03 4.19E-O I 5.90E-Ol 
3.SOE-02 4.32E-02 1.63E-01 3.42E-OI 5.90E-OI 
6.40E-Ol 7.53E-02 l.OOE-01 l .22E-O I 5.90E-O I 
9.80E-OI 9.24E-02 4.43E-02 9.20E-02 5.90E-01 

l.30E+OI 6.43E-01 I.OOE-02 1.201::+0 I l.50E+OO 
7. IOE+OO l.SIE-01 l.OOE+OO I.OOE+OO I.OOE+OO 
l.20E-OI 6.54E-02 I.OOE+OO 1.001~+00 I.OOE+OO 
4.40E-02 4.71E-02 l.60E-04 4.901t:+03 6.42E+02 
5.SOE-02 4.42E-02 I.SIE-01 I.OOH OO I.OOE+OO 

3.IOE-01 3.94E-02 I.OOE-02 4.5011:+00 4.50E+OO 

l.90E-01 5.89E-03 I .34E-02 I.OOE-01 I.OOE-01 
l.60E-OI 6.45E-03 I .80E-02 2.SOE-02 2.SOE-02 
7.60E-O I l.46E-02 I.OOE-02 1.00,E-O I I.OOE-0 1 
7.60E-03 1.5 IE-03 l.99E-OI I.OO E.+00 I.OOE+OO 
7.40E-03 2.64E-03 I .20E-OI 4.70E-02 4.70E-02 

Hawk Max 

Exposure l 

(mg/kg/day) 

5.14E-05 

l.57E-06 
2.68E-06 
5.44E-07 
4.28E-06 
l.OIE-04 
I .42E-05 
3.94E-06 
7.02E-06 
5.77E-06 
1.25E-06 
4.23E-05 
l.45E-06 
5.89E-06 
6.89E-07 
5.35E-06 
6.21E-06 

l.93E-02 
7.23E-04 
1.22E-05 
1.14E+O I 
5.07E-06 

5.21E-04 

2.0?E-07 
1.91 E-08 
8.22E-07 
6.?0E-07 
2.90E-09 

SEAD 4 Rl/FS Appendix 1-1 
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Hawk Mean 

Exposure3 

(mg/kg/day) 

5.16E-06 

l .27E-06 
2.36E-06 
3.32E-07 
4.92E-07 
l .55E-05 
l.61 E-06 
8.96E-07 
9.66E-07 
7.60E-07 
6.83E-07 
3.95E-06 
l .32E-06 
l .4 IE-06 
8.SOE-07 
6.29E-07 
5.85E-07 

9.56E-04 
l.54E-05 
6.65E-06 
l.22E+OI 
3.86E-06 

6.62E-05 

6.41E-09 
7.?0E-10 
l.58E-08 
l .33E-07 
I.OJE-09 
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TABLE H.26 
Calculated Surface Soil (0-1' bis) Exposure - Red-tailed Hawk 

SEAD4 
Seneca Army Depot Activity 

Constituent 

Metals 
Antimony 
Chromium 
Copper 
Lead 
Mercury 
Thallium 
Zinc 

1 SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

Max Detected 

Cone. (mg/kg) 

l .48E+02 
l .86E+04 
7.33E+03 
9.28E+03 
l.20E+00 
5.40E+00 
2.02E+03 

Mean Cone. SP 1 Invertebrate 

(mg/kg) (unitless) BAF2 (unillm) 

8.21E+00 l.30E-04 l .00E+00 
9.16E+02 7.50E-03 7.75 E-0 1 
4.64E+02 4.00E-01 6.82E-0 1 
l .63E+02 5.80E-03 2. I0E+00 
l .00E-01 9.00E-01 2.30E+0l 
l.14E+00 4.00E-03 2.33E-0l 
2.29E+02 l .40E+00 9.90E+00 

ED = [(Cs*( SP, . • CF. lpha\\k + BAFim•. laha\\ k + lsha\\d)]*BAF_.cn *lah,wl . UFF / (BW) 
Where, ED = exposure dose 

Cs = maximum or mt:an concentration in soil (mg/kg) 
CF = plant dry-to-wet-weight conversion factor (0.2) for inorganics only 
SP,. = soil-to-plant uptake factor for vegt:tative matter 
lph,wk = plant-matter intake rate for the hawk = 0.0 kg/day 
BAF;11, . = invertebrate bioaccumulation factor (unitless) 
lah,wk = animal-matter intake rate for the hawk = 0.136 kg/day 
lsh,"k = incidental soil intake rate for the hawk = 0.0 kg/day 
BAF,.cn = vertebrate bioaccumulation factor (unitless) 
UFF = unit foraging factor= 1 
BW = bodyweight = 1.24 kg 

Vertebrate 

BAF2 

(unitless) 

l .00E+00 
7.75E-0 1 
6.82E-01 
2.l0E+00 
2.30E+0I 
2.33E-0 1 
9.90E+00 

Hawk Max 

Exposure J 

(mg/kg/day) 

l .25E-02 
9.55E-01 
3.00E-01 
3.42E+00 
5.24E-02 
2.72E-05 
l.65E+0l 

SEAD 4 RI/FS Apr 11 

Hawk Mean 

Exposure J 

(mg/kg/day) 

6.96E-04 
4.71E-02 
l .90E-02 
5.99E-02 
4.37E-03 
5.74E-06 
l .87E+00 

Reviswn : 0 
Date: May 2000 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthy lene 
Anthracene 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo(b )tluoranthene 
Benzo(g,h, i )pery lene 
Benzo(k)tluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methy I naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
bis(2-Ethy lhexy I )phthalate 
Butylbenzylphthalate 
Carbazole 
Di-n-octy lphthalate 
Dibenzofuran 

PCBs 
Aroclor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 

S4_hawk.xls / sb 

TABLE H.27 
Calculated Mixed Soil (0-4' bis) Exposure - Hed-tailed Hawk 

SEAD4 

Seneca Army Depot Activity 

Invertebrate Vertebrate 

Max Detected Mean Cone. SP 1 BAF2 BAF2 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) (unitless) 

l.40E-01 I.I I E-02 5.33E+0l 3.90E-0I 3.90E-0l 

8.80E-02 7.59E-02 2.I0E-01 3.42E-0 I 5.90E-0l 
l.?0E-01 8.49E-02 l.72E-0l I.00Et00 5.90E-0l 
3.40E-01 8.57E-02 1.04E-0I 5. I0E-02 5.90E-0I 
l.l0E+00 8.91E-02 l .5 IE-02 l.25E-0 I 5.90E-0l 
8.80E-0I 8.84E-02 l .02E+00 4.50Et00 5.90E-0l 
8.30E-0l l.04E-0 I I.00E-02 3.20L-0I 5.90E-01 
3.00E-01 8.57E-02 3.0SE-03 2.40E-0I 5.90E-0I 
8.90E-0I 8.86E-02 4.25E-03 2 53[-01 5.90E-0I 
l.00E+00 . 9.49E-02 2.00E-02 l.75E-0I 5.90E-0I 
l.25 E-0 I 8.40E-02 8.16E-03 l.75E-0 I 5.90E-01 

2.40E+00 l.21E-0l 3.72E-02 7.921:-01 5.90E-0I 
3.30E-0I 8.65E-02 l.49E-0 I 3.42E-0I 5.90E-0I 
2.70E-0I 8.30E-02 1.37E-03 4.19E-0 I 5.90E-0I 
2.60E-0I 8.53E-02 l.63E-0 I 3.42E-0 1 5.90E-01 
l.30E-0I 8.41 E-02 4.43E-0 I 3.42E-01 5.90E-0I 
1.40E+00 I.0S E-01 I.00E-01 l.22E-0I 5.90E-0 1 
l.80E+00 1.19E-01 4.43E-02 9.20E-02 5.90E-01 

l.30E+0I 4.90E-0I I .00E-02 1.201:+0I I.S0E+00 
7.I0E+00 I .39E-0 I l.00E+00 1.001.:+00 I.00E+00 
l .60E-0I 8.19E-02 I.00E+00 l.00E +00 I.00E+00 
4.40E-02 7.44E-02 l .60E-04 4.90£'+03 6.42E+02 
5.80E-02 4.76E-02 I.SI E-01 I.00E+00 I.00E+00 

l.60E+00 4.47E-02 I.00E-02 4.50H-00 4.S0E+00 

l .90E-0 I 4.49E-03 l.34E-02 I.00E-01 I.00E-01 
l.60E-0I 4.96E-03 1.80E-02 2.S0E-02 2.S0E-02 
7.60E-01 l.02E-02 1.00E-02 1.001.:-01 I.00E-01 
7.60E-03 I .29E-03 1.99E-01 I.00L+00 I.00E+00 

Hawk Max 

Exposure3 

(mg/kg/day) 

5.14E-05 

1.77E-06 
8.&0E-06 
l .68E-06 
8.41E-06 
2.03E-04 
1.42E-05 
3.94E-06 
l.22E-05 
1.0 I E-05 
l .25E-06 
9.67E-05 
6.45E-06 
5.89E-06 
5.12E-06 
2.92E-06 
l.17E-05 
1.14E-05 

l.93E-02 
7.23E-04 
l.63 E-05 
l.14E+0I 
5.07E-06 

2.69E-03 

2.07E-07 
l.9IE-08 
8.22E-07 
6.70E-07 

SEAD 4 RI/FS Appendix H 
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Hawk Mean 

Exposure3 

(mg/kg/day) 

4.06E-06 

l .53E-06 
4.40E-06 
4.24E-07 
6.&IE-07 
2.04E-05 
l.78E-06 
l .12E-06 
l .22E-06 
9.61E-07 
8.41E-07 
4.88E-06 
I .69E-06 
1.81 E-06 
l .68E-06 
l.89E-06 
9.0IE-07 
7.52E-07 

7.28E-04 
1.41 E-05 
8.33E-06 
l.93E+0I 
4.l6E-06 

7.5 IE-05 

4.89E-09 
5.92E-I0 
I.I0E-08 
1.14E-07 



TABLE H.27 
Calculated Mixed Soil (0-4' bis) Exposure - Red-tailed Hawk 

SEAD4 

Seneca Army Depot Activity 

Constituent 

Metals 
Antimony 
Chromium 
Copper 
Lead 
Mercury 
Thallium 
Zinc 

I SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
J Exposure calculated as 

Max Detected 

Cone. (mg/kg) 

l.48E+02 
l.86E+04 
7.JJ E+OJ 
9.28E+OJ 
1.20E+OO 
5.40E+OO 
2.02E+OJ 

Mean Cone. sr1 

(mg/kg) (unitless) 

6.98E+OO I .JOE-04 
6.85 E+02 7.SOE-03 
J .60E+02 4.00E-01 
1.14E+02 5.80E-OJ 
7.59E-02 9.00E-01 
9.6J E-OI 4.00E-03 
l .92E+02 l.40E+OO 

ED = [(Cs*( SP_.• CF• lph,.,k + BAF;"' • lah•"• + lsh,nk))]*BAF,.0 n*lah,"k • UFF / (l3W) 
Where, ED = exposure dose 

S4_hawk.xls / sb 

Cs = maximum or mean concentration in soil (mg/kg) 
CF = plant dry-to-wet-weight conversion factor (0.2) for inorganics only 
SP_. = soil-to-plant uptake factor for vegetative matlc!r 
Iph,"k = plant-mailer intake rate for the hawk = 0.0 kg/day 
BAF;"', = invertebrate bioaccumulation factor (unitless) 
lah,"k = animal-mailer intake rate for the hawk = 0.136 kg/day 
Ish,"k = incidental soil intake rate for the hawk = 0.0 kg/day 
BAF, .• n = vertebrate bioaccumulation factor (unitkss) 
UFF = unit foraging factor = I 
BW = body weight = 1.24 kg 

Invertebrate 

BAF2 

(unitless) 

I.OOE+OO 
7.75 E-OI 
6.82E-OI 
2. IOE+OO 
2.JOE+OI 
2.JJ E-01 
9.90E+OO 

Vertebrate 

BAF2 

(unitless) 

I.OO E+OO 
7.75 E-O I 
6.82E-OI 
2. IOE+OO 
2.JOE+OI 
2.JJE-01 
9.90E+OO 

Hawk Max 

Exposure J 

(mg/kg/day) 

l .25E-02 
9.SSE-01 
J .OOE-01 
J .42E+OO 
5.24E-02 
2.72 E-05 
l.65 E+OI 

SEAD 4 RI/FS Ai:, . IX H 

Hawk Mean 

Exposure J 

(mg/kg/day) 

5.91E-04 
J.52E-02 
l.47E-02 
4.20E-02 
J .32E-OJ 
4.85E-06 
l .57E+OO 

Rev ision: 0 
Dal.: : May 2000 



Constituent 

Volatiles 

Acetone 

PAHs 

Acenapthene 
Acenapthylene 
Anthracene 
Benzo( a)anthracene 
Benzo( a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i )pery lene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methy I naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 

Bis(2-ethylhexyl)phthalate 
B uty I benzy I phthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 

Aroclor 1254 

Pesticides 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 

S4_hawk.xls / ss-hq 

Hawk Max 

Exposure I 

TABLE H.28 
Calculated Surface Soil (0-1' bis) Hazard Quotients - Red-tailed hawk 

SEAD4 
Seneca Army Depot Activity 

Hawk Mean NOAEL Toxicity LOAEL Toxicity NOAEL Max 

Exposure 
I Reference Valuc2 Reforence Value3 Hazard 

(mg/kg/day) (mg/kg/day) (mg/kg/day) (img/kg/day) Quotient4 

S.14E-OS S.16E-06 6. IOE+02 6. IOE+02 0.0 

I.S?E-06 l.27E-06 2.8SE+OI 2.8SE+02 0.0 

2.68E-06 2.36E-06 2.8S E+OI 2.8SE+02 0.0 

S.44E-07 3.32E-07 2.8SE+OI 2.8SE+02 0.0 

4.28E-06 4.92E-07 2.85E+OI 2.8SE+02 0.0 

I.OIE-04 I.SSE-OS 2.8SE+OI 2.8SE+02 0.0 

l.42E-OS 1.61 E-06 2.8SE+OI 2.8SE+02 0.0 

3.94E-06 8.96E-07 2.8SE+OI 2.8SE+02 0.0 

7.02E-06 9.66E-07 2.8SE+OI 2.8SE+02 0.0 

S.77E-06 7.60E-07 2.8SE+OI 2.8SE+02 0.0 

l.25E-06 6.83E-07 2.85E+OI 2.8SE+02 0.0 

4.23E-OS 3.9SE-06 2.8SE+OI 2.8SE+02 0.0 

I .4SE-06 l.32E-06 2.8SE+OI 2.8SE+02 0.0 

S.89E-06 1.41 E-06 2.8SE+OI 2.8SE+02 0.0 

6.89E-07 8.SOE-07 2.8SE+OI 2.8SE+02 0.0 

S.3SE-06 6.29E-07 2.8SE+OI 2.8SE+02 0.0 

6.21 E-06 5.85E-07 2.85E+OI 2.85E+02 0.0 

l.93 E-02 9.S6 E-04 I.I I E+OO 1.1 I E+ OO 0.0 

7.23E-04 l .54E-OS No data No data --
l .22E-05 6.6SE-06 No ciata No data --

l.l4E+OI 1.22E+OI No data No data --
5.07E-06 3.86E-06 2. ISE-01 2. 18E-0 1 0.0 

5.21E-04 6.62E-05 I.OOE-01 I.OOE+OO 0.0 

2.07E-07 6.41 E-09 2.20E-02 2.20E-OI 0.0 

1.91 E-08 7.?0E-10 2.20E-02 2.20E-OI 0.0 

8.22E-07 I .58E-08 2.20E-02 2.20E-OI 0.0 

6.70E-07 I .33E-07 5.60E-OI 2.25E+OO 0.0 

NOAEL Mean 
Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

--
--

--
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SEAD 4 Rl/FS Appendix H 
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LOAEL, Max LOAEL Mean 
Hazard Hazard 

Quotient4 Quoticnt4 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0:0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

-- --
-- --
-- --

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 



TABLE H.28 
Calculated Surface Soil (0-1' bis) Hazard Quotients - Red-tailed hawk 

SEAD4 

Hawk Max 

Exposure I 

Constituent (mg/kg/day) 

Dieldrin 2.90E-09 

Metals 
Antimony _ l.25E-02 

Chromium 9.55E-0I 
Copper 3.00E-01 

Lead 3.42E+00 

Mercury 5.24E-02 

Thallium 2.72E-05 
Zinc l.65E+0I 

I Receptor exposure from Table H.26. 
2 NOA EL toxicity reference value from Table H.10. 
3 LOAEL toxicity reference value from Table H.11 . 

Hawk Mean 

Exposure I 

(mg/kg/day) 

l.03E-09 

6.96E-04 

4.71 E-02 

l.90E-02 
5.99£-02 
4.37E-03 

5.74[-06 
l .87E+00 

4 Hazard quotient calculated as HQ= exposure rate/ toxicity reference value 
j BOLD I: represents receptor HQ > I. 

S4_hawk .xls / ss-hq 

Seneca Army Depot Activity 

NOAEL Toxicity LOAl<:L Toxicity NOAl<:L Max 

Reference Value z Reference Value 
j llazard 

(mg/kg/day) (mg/kg/day) Quotient4 

7.70E-02 7.70E-02 0.0 

No data No data --
I.00E+00 5.00E+00 1.0 
4.70E+0I 6.17E+0I 0.0 
3.85E+00 3.85[+00 0.9 

2.86E+00 2.86E+00 0.0 

9.50E-02 9.50E-02 0.0 
1.45E+0I 1.31 E+02 I.I 

NOAEL Mean 
llazard 

Quotient4 

0.0 

--
0.0 
0.0 

0.0 

0.0 
0.0 
0.1 

SEAD 4 RI/FS Ap, .1x H 

LOAEL Max 
llazard 

Quoticnt4 

0.0 

--
0.2 

0.0 
0.9 

0.0 

0.0 
0.1 

Revision: 0 
Date: May 2000 

LOAEL !\lean 
llazard 

Quotient4 

0.0 

--

0.0 

0.0 
0.0 

0.0 

0.0 
0.0 



Hawk Max 

Exposure I 

Constituent (mg/kg/day) 

Volatiles 
Acetone 5.14E-05 

PAHs 
Acenapthene l.77E-06 

Acenapthylene 8.80E-06 

Anthracene l.68E-06 

Benzo( a)anthracene 8.41£-06 

Benzo(a)pyrene 2.03£-04 

Benzo(b )fluoranthene l.42E-05 

Benzo(g,h, i)pery lene 3.94£-06 

Benzo(k)fluoranthene l .22E-05 

Chrysene I.0IE-05 

Dibenz(a,h)anthracene l .25E-06 

Fluoranthene 9.67E-05 

Fluorene 6.45E-06 

I ndeno( l ,2,3-cd)pyrene 5.89E-06 

2-Methylnaphthalene 5.12E-06 

Naphthalene 2.92E-06 

Phenanthrene 1.17E-05 

Pyrene 1.14£-05 --
Semi-volatiles 
bis(2-Ethylhexyl)phthalate l.93E-02 

Butylbenzylphthalate 7.23E-04 

Carbazole l.63E-05 

Di-n-octylphthalate l.14E+0I 

Dibenzofuran 5.07E-06 --
PCBs 
Aroclor 1254 2.69E-03 --
Pesticides 
4,4'-DDD 2.07E-07 

4,4'-DDE 1.91 E-08 

4,4'-DDT 8.22E-07 
BHC, beta 6.70E-07 

S4_hawk.xls / sb-hq 

TABLE H.29 
Calculated Mixed Soil (0-4 ft) Hazard Quotients - Red-tailed hawk 

SEAD4 
Seneca Army Depot Activit:y 

llawk Mean NOAEL Toxicity LOAEL Toxicity NOA EL l\lax 

Exposure1 Reference Value 2 Refcrenc,e Value 
j Hazard 

(mg/kg/day) (mg/kg/day) (mg/k1:lday) Quoticnt4 

4.06E-06 6. I0E+02 6.I0E+02 0.0 

l .53E-06 2.85E+0I 2.85E+02 0.0 

4.40E-06 2.85E+0I - 2.85E+02 0.0 

4.24E-07 2.85E+0I 2.85E+02 0.0 

6.81£-07 2.85E+0I 2.85E+02 0.0 

2.04E-05 2.85E+0I 2.85E+02 0.0 

l.78E-06 2.85E+0I 2.85E+02 0.0 

I. I 2E-06 2.85E+0I 2.85E+02 0.0 

l .22E-06 2.85E+0I 2.85E+02 0.0 

9.6 1E-07 2.85E+0I 2.851:+02 0.0 

8.41 E-07 2.85E+0I 2.851:+02 0.0 

4.88E-06 · 2.85E+0I 2.85E+02 0.0 

l .69E-06 2.85E+0I 2.8512+02 0.0 

l.81E-06 2.85E+0I 2.851::-:+02 0.0 

l .68E-06 2.85E+0I 2.85 E+02 0.0 

l .89E-06 2.85E+0I 2.85 E+02 0.0 

9.0IE-07 2.85E+0I 2.85[ +02 0.0 

7.52E-07 2.85E+0I 2.85 1E+02 0.0 --

7.28E-04 I.I I E+00 1.11.1:+00 0.0 

1.41 E-05 No data No liata --
8.33E-06 No data No data --
l.93E+0I No data No data --
4.16E-06 2. I 8E-0I 2.18E-01 0.0 --

7.51 E-05 I.00E-01 I.00E+00 0.0 --

4.89E-09 2.20E-02 2.20E-0 I 0.0 

5.92E-10 2.20E-02 2.20E-0I 0.0 
I.I0E-08 2.20E-02 2.20E-0 I 0.0 
l.l4E-07 5.60E-0I 2.25E+00 0.0 

NOAEL Mean 
Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

--
--

--
0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

SEAD 4 RI/FS Appendix H 

Revision : 0 
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LOA EL l\tax LOAEL l\tean 
Hazard Hazard 

Quotient4 Quoticnt4 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 o:o 
0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

-- --
-- --
-- --

0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 



TABLE H.29 
Calculated Mixed Soil (0-4 ft) Hazard Quotients - Red-tailed hawk 

SEAD4 

Hawk Max 

Exposure I 

Constituent (mg/kg/day) 

Metals 
Antimony I .25E-02 

Chromium 9.SSE-01 
' Copper 3.00E-01 

Lead 3.42E+OO 
Mercury 5.24E-02 
Thallium 2.72E-05 
Zinc l.65E+OI 

I Receptor exposure from Table H.27. 

2 NOAEL toxicity reference value from Table H.10. 

3 LOAEL toxicity reference value from Table H.11 . 

Hawk Mean 

Exposure I 

(mg/kg/day) 

5.91E-04 
3.52E-02 
l.47E-02 
4.20E-02 
3.32E-03 
4.85E-06 
l.57E+OO 

4 Hazard quotient calculated as HQ = exposure rate/ toxicity reft:rence valu.: 

I BOLD ! : represents receptor HQ > I . 

S4_hawk.xls / sb-hq 

Seneca Army f'epot Activity 

NOAEL Toxicity LOAEL Toxicity NOAEL l\lax 

Reference Value 2 Reference Value J Hazard 

(mg/kg/day) (mg/kg/day) Quotient4 

No data No data --
I.OOE+OO 5.00E+OO 1.0 
4.70E+OI 6.17E+OI 0.0 
3.85 E+OO 3.85E+OO 0.9 
2.86E+OO 2.86E+OO 0.0 
9.SOE-02 9.SOE-02 0.0 
l.45E+OI l.31E+02 1.1 

NOAEL Mean 

Hazard 

Quotient4 

--

0.0 
0.0 
0.0 
0.0 
0.0 
0.1 

SEAD 4 RI /FS Ap, x H 

LOAEL Max 

Hazard 

Quotient4 

--
0.2 
0.0 
0.9 
0.0 
0.0 
0.1 

Revision: 0 
Date: May 2000 

LOAEL Mean 

Hazard 

Quotient4 

--

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,J-cd)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
B is(2-ethy I hex y I )phthalate 
Butylbenzylphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Arochlor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
BHC, beta 
Dieldrin 

S4_dovc.xls / ss 

TABLE H.30 

Calculated Surface Soil (0-1' bis) Exposure - Mourning Dove 

SEAD4 
Seneca Army Depot Activity 

Max Detected Mean Cone. SP 1 

Dove Max 

Exposure J 

Cone. (mg/kg) (mg/kg) (unitless) BA F2 (uuitl, .. ) (mg/kg/day) 

l.40E-0I l.41E-02 5.33E+0I 3.90E-01 4.41E-01 

7.S0E-02 6.29E-02 2.I0E-01 3.42E-01 l.84E-03 
5.19E-02 4.56E-02 l.72E-0I I.00E+00 l.43E-03 
I.I0E-01 6.72E-02 l.04E-0I 5.I0E-02 l.60E-03 
5.60E-0I 6.44E-02 1.51 E-02 l.25E-0 I 5.62E-03 
4.40E-0I 6.71E-02 l .02E+00 4.50E+00 4.89E-02 
8.30E-0I 9.46E-02 I.00E-02 3.20E-0I 9.63E-03 
3.00E-01 6.83E-02 3.05E-03 2.40E-01 3.13E-03 

I 
5. I0E-0 I 7.02E-02 4.25E-03 2.53E-01 5.42E-03 
·s.70E-0I 7.50E-02 2.00E-02 l.75E-0 I 6.16E-03 
l.25E-01 6.82E-02 8.16E-03 l.75 E-0 I l.26E-03 
l .05E+00 9.81E-02 3.72E-02 7.92E-0 I I .86E-02 
7.40E-02 6.76E-02 l.49E-0I 3.42E-0 I l .48E-03 
2.70E-0I 6.49E-02 I .37E-03 4.19E-0I 3.25E-03 
3.50E-02 4.32E-02 l.63E-01 3.42E-0I 7.29E-04 
6.40E-0I 7.53E-02 I.00E-0 1 l.22E-0I 9.61E-03 
9.80E-0I 9.24E-02 4.43E-02 9.20E-02 l.12E-02 

l.30E+0I 6.43E-0I I.00E-02 l .20E+0I l.60E+00 
7.I0E+00 1.51 E-0 1 I.00E+00 I.00E+00 5.43E-0 I 
l .20E-0I 6.54E-02 I.00E+00 I.00E+00 9.17E-03 
4.40E-02 4.71E-02 l .60E-04 4.90E+03 2.06E+00 
5.80E-02 4.42E-02 1.51 E-0 I I.00E+00 I .53E-03 

3. I0E-01 3.94E-02 I.00E-02 4.50E+00 l.60E-02 

l .90E-0I 5.89E-03 1.341.:-02 I.00E-01 l .84E-03 
l.60E-0I 6.45E-03 l.80E-02 2.50E-02 l.48E-03 
7.60E-01 1.461.:-02 I.00E-02 I.00E-01 7.22E-03 
7.60E-03 1.51 E-03 l.99E-0 I I.00E+00 2.22E-04 
7.40E-03 2.64E-03 I .20E-0 I 4.70E-02 l.15E-04 

Dove Mean 

Exposure J 

(mg/kg/day) 

4.43E-02 

l .48E-03 
l.26E-03 
9.78E-04 
6.47E-04 
7.46E-03 
I.I0E-03 
7.13E-04 
7.46E-04 
8.I IE-04 
6.90E-04 
l.74E-03 
l.35E-03 
7.82E-04 
9.00E-04 
l.13E-03 
l.06E-03 

7.92E-02 
IISE-02 
5.00E-03 
2.20E+00 
l .17E-03 

2 0JE-03 

5.72E-05 
5.97E-05 
l .39E-04 
4.42E-05 
4.09E-05 

SEAD 4 RI/FS Appendix H 

Revision: 0 

Date: May 2000 



S4_dove .xls I ss 

TABLE H.30 
Calculated Surface Soil (0-1' bis) Exposure - Mourning Dove 

SEAD4 
Seneca Army Depot Activity 

Max Detected Mean Cone. SP 1 

Dove Max 

Exposure J 

Constituent Cone. (mg/kg) (mg/kg) (u!!itless) BA F2 (u11i1lm) (mg/kg/day) 

Metals 
Antimony 

Chromi um 

Copper 

Lead 

Mercury 

T hallium 
Zinc 

I SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

1.48E+02 8.21E+00 

l .86E+04 9.16E+02 

7.33E+03 4 .64E+02 

9.28E+03 l.63E+02 

1.20E+00 1.00E-01 

5.40E+00 1.14E+00 
2.02E+03 2 .29E+02 

ED = [(Cs • SP• CF• Ip) + (Cs• BAF • la) + (Cs• Is))• SFF / BW 

Where, ED = exposure dose 
Cs= maximum or mean concentration in soil (mg/kg) 

1.30E-04 

7.50E-03 

4.00E-01 

5.S0E-03 

9.00E-01 

4.00E-03 
1.40E+00 

CF= plant dry-to-wet-weight conversion factor (0.2) for inorganics only 
SP= soil-to-plant uptake factor for vegetative mailer 
Ip= plant-mailer intake rate for the Dove = 0 .00925 kg/day 
BAF = invertebrate bioaccumulation fac tor (unitless) 
Ia= animal-mailer intake rate for the Dove = 0.0015 kg/day 
Is= animal-mailer intake rate for the Dove = 0.00125 kg/day 
UFF = unit foraging factor = I 
BW = bodyweight = 0.157 kg 

1.00E+00 2.59E+00 

7.75E-0 I 2.94E+02 

6.82E-01 2.79E+02 

2. I0E+00 2.63E+02 

2.30E+0I 3.37E-01 

2.33E-0 1 5.63E-02 
9.90E+00 3.74E+02 

Dove Mean 

Exposure J 

(mg/kg/day) 

1.44 E-0 I 

1.45E+0I 

l.76E+0I 

4.61E+00 

2.81 E-02 

l .19E-02 
4 .24E+0I 

SEAD 4 RI/FS Ap, .,x H 
Rl:vision: 0 

Oat..:: May 2000 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )tluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)tluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
fluoranthene 
fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Di-n-octylphthalate 
Dibenzofuran 

PCBs 
Aroclor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Bl-IC, beta 

S4_dove.xls / sb 

TABLE H.31 
Calculated Mixed Soil (0-4' bis) Exposure - Mourning Dove 

SEAD 4 
Seneca Army Depot Activity 

Max Detected Mean Cone. SP 1 BAF2 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) 

l .40E-01 I.I I E-02 5.33[+01 3.90[-0 1 

8.80E-02 7.59E-02 2.I0E-01 3.42E-0I 
l.70E-0I 8.49E-02 I. 72E-0 I I.00E+00 
3.40E-01 8.57E-02 l .04E-0I 5.I0E-02 
I.I0E+00 8.91 E-02 1.51 E-02 l.25E-0I 
8.80E-0I 8.84E-02 l.02E+00 4.50E+00 
8.30E-0I l .04E-0I I.00E-02 3.20E-0I 
3.00E-01 8.57E-02 3.0SE-03 2.40E-0I 
8.90E-0I 8.86E-02 4.25E-03 2.53E-0 I 
I.00E+00 9.49E-02 2.00E-02 l.75E-0I 
1.25E-0 I 8.40E-02 8.16E-03 l.75E-0I 
2.40E+00 l.21E-0I 3.72E-02 7.92E-01 
3.30E-0I 8.65E-02 1.49E-0 1 3.42E-0I 
2.70E-0I 8.30E-02 1.37E-03 4.19E-01 
2.60E-01 8.53E-02 l.63E-0 I 3.42E-01 
l .30E-0I 8.41E-02 4.43E-0 I 3.42[-01 
l.40E+00 I.0SE-01 I .00E-0 1 l.22E-0 I 
l.80E+00 1.19E-0I 4.43E-02 9.20E-02 

l .30E+0 I 4.90E-0I I.00E-02 l.20E+0I 
7. I0E+00 l .39E-0I I.00E+00 I.00E+00 
I .60E-01 8.19E-02 I.00E+00 I.00E+00 
4.40E-02 7.44E-02 l.60E-04 4.90E+03 
5.S0E-02 4.76E-02 1.51 E-0 I I.00E+00 

l.60E+00 4.47E-02 I.00E-02 4.50E+00 

l.90E-01 4.49E-03 l.34E-02 I.00E-01 
l.60E-0I 4.96E-03 l.80E-02 2.S0E-02 
7.60E-01 l .02E-02 I.00E-02 I.00E-01 
7.60E-03 l.29E-03 l.99E-0I I.00E+00 

Dove Max 

Exposure J 

(mg/kg/day) 

4.41E-Ol 

2.08E-03 
4.70E-03 
4.95E-03 
I. IOE-02 
9.78E-02 
9.63E-03 
3. IJE-03 
9.46E-03 
l.08E-02 
l .26E-03 
4.25E-02 
6.59E-03 
3.25E-03 
5.42E-03 
4.85E-03 
2. IOE-02 
2.06E-02 

l.60E+0O 
5.43E-01 
l.22E-02 

2.06E+OO 
l.5JE-03 

8.25E-02 

l .84E-03 
l .48E-03 
7.22E-03 
2.22E-04 

SEAD 4 RI/FS Appendix 1-1 

Revision: 0 

Date: May 2000 

Dove Mean 

Exposure3 

(mg/kg/day) 

3.49E-02 

l .79E-03 
2.35E-03 
l.25E-03 
8.94E-04 
9.83E-03 
1.2 I E-03 
8.94E-04 
9.41E-04 
l.OJE-03 
8.50E-04 
2.15E-03 
l.73E-03 
l .OOE-03 
l.78E-03 
3.14E-03 
l.62E-03 
I .36E-03 

6.0JE-02 
l.06E-02 
6.26E-03 
3.48E+OO 
l .26E-03 

2.3 IE-03 

4.36E-05 
4.59E-05 
9.70E-05 
3.77E-05 



S4_dovc .xls / sb 

TABLE H.31 

Calculated Mixed Soil (0-4' bis) Exposure - Mourning Dove 

SEAD4 
Seneca Army Depot Activity 

Constituent 

Metals 
Antimony 

Chromium 

Copper 

Lead 

Mercury 

Thallium 
Zinc 

I SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

Max Detected Mean Cone. 
Cone. (mg/kg) (mg/kg) 

l.48E+02 6.98E+00 

l.86E+04 6.85E+02 

7.33E+03 3.60E+02 

9.28E+03 l.14E+02 

l.20E+00 7.59E-02 

5.40E+00 9.63E-0I 
2.02E+03 l.92E+02 

ED = [(Cs• SP• CF• Ip) + (Cs• BAF •la) + (Cs• ls)!• SFF / BW 

Where, ED = exposure dose 
Cs = maximum or mean concentration in soil (mg/kg) 

SP 1 

(unitless) 

l .30E-04 

7.50E-03 

4 00E-01 

5.S0E-03 

9.00E-01 

4.00E-03 
l.40E+00 

CF= plant dry-to-wet-weight conversion factor (0.2) for inorganics only 
SP= soil-to-plant uptake factor for vegetative matter 
Ip= plant-matter intake rate for the Dove= 0.00925 kg/day 
BAF = invertebrate bioaccumulation factor (unitlcss) 
la= animal-matter intake rate for the Dove= 0.0015 kg/day 
Is = animal-matter intake rate for the Dovt: = 0.00125 kg/day 
UFF = unit foraging factor = I 
BW =bodyweight= 0.157 kg 

BAF2 

(unitless) 

I.00E+00 

7.75E-0 I 

6.82E-0 I 

2. I0E+00 

2.30E+0I 

2.33E-01 
9.90E+00 

Dove Max 

Exposure3 

(mg/kg/day) 

2.59E+O0 

2.94E+02 

2 .79E+02 

2.63E+02 

3.37E-0 I 

5.63E-02 
3.74E+02 

SEAD 4 Rl/fS A1,, Jix H 

Dove Mean 

Exposure J 

(mg/kg/day) 

1.22E-01 

l.08E+OI 

l.37E+OI 

3.23E+00 

2. 13E-02 

I.00E-02 
3.56E+OI 

Revision: 0 

Date: May 2000 



Constituent 

Volatiles 
Acetone 

PAHs 
Acenapthene 

Acenapthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 
Fluorene 

lndeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene 

Phenanthrene 

Pyrene 

Semi-volatiles 
Bis(2-ethy lhexy l)phthalate 

Butylbenzylphthalate 

Carbazole 

Di-n-octylphthalate 

Dibenzofuran 

PCBs 
Aroclor 1254 

Pesticides 
4,4'-000 

4,4'-DDE 

4,4'-DDT 

BHC, beta 
Die ldrin 

S4 _dove.xis/ ss-hq 

Dove Max 

Exposure I 

TA BLE H.32 

Ca lcu lated Su rface Soil (0-1' bis) Hazard Q uotients - Mourning Dove 

SEAD4 

Seneca Army Depot Activ ity 

Dove Mean NOAEL Toxicity LO.-\EL Toxicity NOAELMax 

Exposure I Reference Value2 Refe rence Value3 Hazard 

(mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient4 

4.41E-0I 4.43E-02 6. I0E+02 6. I0E+02 0.0 

l.84E-03 l .48E-03 2.85E+0 I 2.85E+02 0.0 

l.43E-03 l .26E-03 2.85E+0 I 2.85E+02 0.0 

l.60E-03 9.78E-04 2.85E+0I 2.85E+02 0.0 
5.62E-03 6.47E-04 2.85E+0 I 2.85E+02 0.0 

4.89E-02 7.46E-03 2.85E+0I 2.85E+02 0.0 
9.63E-03 I. I0E-03 2.85E+0 I 2.85E+02 0.0 

3.13E-03 7.13E-04 2.85E+0I 2.85E+02 0.0 

5.42E-03 7.46E-04 2.85E+0I 2.85E+02 0.0 
6. 16E-03 8.1 IE-04 2.85E+0 I 2.85E+02 0.0 

l.26E-03 6.90E-04 2.85E+0 I 2.85E+02 0.0 

l. 86E-02 l.74E-03 2.85E+0 I 2.85E+02 0.0 
I .48E-03 I .35E-03 2.85E+0 I 2.85E+02 0.0 
3.25E-03 7.82E-04 2.85E+0 I 2.85E+02 0.0 
7.29E-04 9.00E-04 2.85E+0 I 2 .. 85E+02 0.0 
9.6 1E-03 1.1 3E-03 2.85E+0I 2 .. 85E+02 0.0 
l .12E-02 l .06E-03. 2.85E+0 I 2.85E+02 0.0 

l .60E+00 7.92E-02 1. 11 E+00 I. I IE+00 1.4 

5.43E-0 1 1.1 5E-02 No data No data --
9.17E-03 5 00E-03 · No data No data --
2.06E+00 2.20E+00 No data No data --
I .53E-03 l .17E-03 2. ISE-0 1 '.!.18E-0 I 0.0 

l .60E-02 2 03E-03 I .80E-0 I I .80E+00 0.1 

I .84E-03 5.72E-05 2.801:-03 :t .801:-02 0.7 
I .48E-03 5.97E-05 2.80E-03 U0E-02 0.5 
7.22E-03 l .39E-04 2.80E-03 :t.80E-02 2.6 
2.22E-04 4.42E-05 5.60E-0 I :i.25E+00 0.0 
I.I SE-04 4 09E-05 7.70E-02 7.70E-02 0.0 

NOAEL 
Mean Hazard 

Quotient4 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

--
--
--

0.0 

0.0 

0.0 

0.0 

I 0.0 

0.0 
0.0 

SEAD 4 RI/FS Appendix H 

Rev ision: 0 
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LOAEL Max LOAEL Mean 
Hazard Hazard 

Quotient4 Quotient4 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

1.4 0.1 

-- --
-- --
-- --

0.0 0.0 

0.0 0.0 

0. 1 0.0 
0.1 0.0 
0.3 0.0 
0.0 0.0 
0.0 0.0 



TABLE H.32 

Calculated Surface Soil (0-l' bis) Hazard Quotients - Mourning Dove 

SEAD4 

Dove Max 

Exposure1 

Constituent (mg/kg/day) 

Metals 

Antimony 2.59E+00 
Chromium 2.94E+02 
Copper 2.79E+02 
Lead 2.63E+02 
Mercury 3.37E-01 
Thallium 5.63E-02 
Zinc 3.74E+02 

I Receptor exposure from Table H.30. 
2 NOAEL toxicity reference value from Table H.10. 
3 LOAEL toxicity reference val ue from Table H. 11 . 

Dove Mean 

Exposure I 

(mg/kg/day) 

1.44E-0 I 
I .45E+0 I 
l.76E+0I 
4.61E+00 
2.&IE-02 
l.19E-02 

4.24E+0I 

4 Hazard quotient calculated as HQ ~ exposure rate / toxicity reference value 
I BOLD I: represents receptor HQ > I. 

S4_dove.xls I ss-hq 

Seneca Army Depot Activity 

NOAEL Toxicity LOAEL Toxicity NOAEL Max 

Reference \'alue2 Reference Vatue3 Hazard 

(mg/kg/day) (mg/kg/day) Quoticnt4 

No data No data --
I.00E+00 5.00E+00 294 
4.70E+0I 6.17E+0I 5.9 
l.l3E+00 l.l3E+0 I 233 

4.S0E-01 9.00E-01 0.7 
9.S0E-02 9.S0E-02 0.6 
l.45E+0I l.31E+02 26 

NOAEL 
Mean Hazard 

Quotient' 

--
14 

0.4 
4.1 

0.1 
0.1 
2.9 

SEAD 4 Rl/fS Ap, x 1-1 

LOAEL Max 
Hazard 

Quotient4 

--
59 

4.5 

23 

0.4 
0.6 
2.9 

Revision: 0 
Date: May 2000 

LOAEL Mea~ 
Hazard 

Quotient4 

--
2.9 

0.3 
0.4 
0.0 
0.1 
0.3 



Dove Max 

Exposure I 

Constituent (mg/kg/day) 

Volatiles 
Acetone 4.41E-01 

PAHs 
Acenapthene 2.08E-03 

Acenapthylene 4.70E-03 

Anthracene 4.95E-03 

Benzo( a)anthracene I.I0E-02 

Benzo(a)pyrene 9.78E-02 

Benzo(b )fluoranthene 9.63E-03 

Benzo(g,h, i )pery lene 3.IJE-03 

Benzo(k )fl uoranthene 9.46E-03 

Chrysene l .08E-02 

Dibenz(a,h)anthracene l .26E-03 

Fluoranthene 4.25E-02 

Fluorene 6.59E-03 

lndeno( 1,2,3-cd)pyrene 3.25E-03 

2-Methylnaphthalene 5.42E-03 

Naphthalene 4.85E-03 

Phenanthrene 2. I0E-02 

Pyrene 2.06E-02 --
Semi-volatiles 
bis(2-Ethylhexyl)phthalate l .60E+00 

Buty lbenzy lphthalate 5.43E-0I 

Carbazole l.22E-02 

Di-n-octy lphthalate 2.06E+00 

Dibenzofuran I .53E-03 --
PCBs 

Aroclor 12S4 8.25E-02 --
Pesticides 
4,4'-DDD l.84E-03 

4,4'-DDE l .48E-03 

4,4'-DDT 7.22E-03 
BHC, beta 2.22E-04 

S4_dove.xls / sb-hq 

TABLE H.33 

Calculated Mixed Soil (0-4 ft) Hazard Quotients - Mourning Dove 

SEAD4 

Seneca Army Depot Activit:1 

Dove Mean NOAEL Toxicity LOAEL Toxicity NOAEL Max 

Exposure I Reference Value2 Referenc,! Value J llazard 

(mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient4 

3.49E-02 6. I0E+02 6.I0E.+02 0.0 

l.79E-03 2.85E+0I 2.851::+02 0.0 

2.35E-03 2.85E+0I 2.85E+02 0.0 

l.25E-03 2.85E+0I 2.85[+02 0.0 

8.94E-04 2.85E+0I 2.85E+02 0.0 

9.83E-03 2.85E+0I 2.85E+02 0.0 

I .2 IE-03 2.85E+0I 2.85E+02 0.0 

8.94E-04 2.85E+0I 2.85E+02 0.0 

9.4IE-04 2 .'85E+0I 2.85E+02 0.0 

I.0JE-03 2.85E+0I 2.85E+02 0.0 

8.50E-04 2.85E+0I 2.85E+02 0.0 

2.15E-03 2.85E+0I 2.85E+02 0.0 

l.73E-03 2.85E+0I 2.85E+02 0.0 

I .00E-03 2.85E+0l 2.85E+02 0.0 

l.78E-03 2.85E+0l 2.85E+02 0.0 
3.14E-03 2.85 E+0l 2.85E+02 0.0 
l.62E-03 . 2.85E+0l 2.85E+02 0.0 

l.36E-03 2.85 E+0l 2.85E+02 0.0 
--

6.0JE-02 1.1 IE+00 1.1 IE+00 1.4 
l .06E-02 No data No data --
6.26E-03 No data No data --
3.48E+00 No data No data --
l .26E-03 2.18E-0I 2.18E-0l 0.0 --

2.31 E-03 l.80E-0I l.80E+00 0.5 --

4.36E-05 2.80E-03 2.80E-02 0.7 

4.59E-05 2.80E-03 2.80E-02 0.5 

9.70E-05 2.80E-03 2.80E-02 2.6 
3.77E-05 5.60E-0I 2.25E+00 0.0 

NOAEL Mean 
Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

--
--

--
0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

SEAD 4 RI/FS Appendix H 

Revision: 0 

Date : May 2000 

LOAEL Max LOAEL Mean 
Hazard llazard 

Quotient4 Quotient4 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 o.o. 
0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 

1.4 0.1 

-- --
-- --
-- --

0.0 0.0 

0.0 0.0 

0.1 0.0 
0.1 0.0 
0.3 0.0 
0.0 0.0 



TABLE H.33 

Calculated Mixed Soil (0-4 ft) Hazard Quotients - Mourning Dove 

SEAD4 

Dove Max 

Exposure I 

Constituent (mg/kg/day) 

Metals 

Antimony 2.59E+OO 
Chromium 2.94E+02 
Copper 2.79E+02 
Lead 2.63E+02 
Mercury 3.37E-01 
Thallium 5.63E-02 
Zinc 3.74E+02 

I Receptor exposure from Table H.31 . 
2 NOA EL toxicity reterence value from Table H. I 0. 
3 LOAEL toxicity reference value from Table H.11 . 

Dove l\lean 
Exposure I 

(mg/kg/day) 

l .22E-OI 
l.08E+OI 
1.37E+OI 
3.23E+OO 
2.13E-02 
I.OOE-02 
3.56E+OI 

4 Hazard quotient calculated as HQ = exposure rate / toxicity reference value 

I BOLD I: represents receptor HQ > I . 

.:, -1_ .. .,,~ _,-ls ,- sb-liy 

Seneca Army Depot Activity 

NOAEL Toxicity LOAEL Toxicity NOAEL Max 

Reference Value2 Reference Value J Hazard 

(mg/kg/day) (mg/kg/day) Quotient4 

No data No data --
I.OOE+OO 5.00E+OO 294 
4.70E+OI 6.17E+OI 5.9 
1.13E+OO 1.13E+OI 233 
4.SOE-01 9.00E-01 0.7 
9.SOE-02 9.SOE-02 0.6 
1.45E+OI 1.31 E+02 26 

NOAEL Mean 
llazard 

Quotient4 

--
II 
0.3 
2.9 
0.0 
0.1 
2.5 

SEAD 4 Rl /FS Ar. >- H 

LOAEL Max 
Hazard 

Quotient4 

--
59 
4.5 
23 
0.4 
0.6 
2.9 

Rev1s1on: 0 
Dat1.:: May 2000 

LOAEL Mean 
llazard 

Quotient4 

--
2.2 
0.2 
0.3 
0.0 
0.1 
0.3 



· Inverts.xis / INV 

Analyte 

Volatiles 
Acetone 

PAHs 
Acenapthene 
Acenapthylene 

Anthracene 
Benzo(a)anthracene 
8 anzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Chrysene 
Dibenz( a,h )anthracene 

Fluoranthene 
Fluorene 
lndeno( I ,2,3-cd)pyrene 

2-Methylnaphthalene 
Oh .,. ... ~ ... th .. ,,." ,,. 

Pyrene 

Semi-vols 
Bis(2-ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 
Di-n-octylphthalate 

Dibenzofuran 

PCBs 
Arochlor 1254 

Pesticides 
4,4'-DDD 
4,4'-DDE 

4,4'-DDT 

BHC, beta 
Dieldrin 

Metals 
Antimony 
Chromium 

Copper 
Lead 

Mercury 
Thallium 

Zinc 

TABLE H.34 
Invertebrate Risk Screening for Soil CO PCs 

SEAD4 
Seneca Army Depot Activity 

SEAD-4 RI/FS Appendix H 

Revision: 0 
Date: May 2000 

Surface and Mixed Soil Comparison to Benchmark' 

Max Detect Earth- Micro- Exceeds 
(mg/kg) Location worms organisms Benchmark? 

l.40E-01 SS4-81 na na No Criteria 

7.80E-02 S84-27 na na No Criteria 
5.19E-02 SS4-55 na na No Criteria 
I.I0E-01 SS4-54 na na No Criteria 
5.60E-0I SS4-55 na na No Criteria 
4.40E-0I SS4-55 na na No Criteria 
8.30E-0l SS4-55 na na No Cri teria 
3.00E-01 SS4-55 na na No Criteria 
5. I0E-01 SS4-54 na na No Criteria 
5.70E-0I SS4-55 na na No Criteria 
l.25E-0l SS4-55 na na No Criteria 
l.05E+00 SS4-55 na na No Criteria 
7.40E-02 S84-16, S84-27 30 30 No 
2.70E-0 I SS4-55 na na No Criteria 
3.50E-02 S84-27 na na :S:o Criteria 

6.40E-0! SS4-54 na na No Criteria 
9.80E-0I SS4-55 na na No Criteria 

l.30E+0I SS4-69 na na :-.:o Criteria 
7. l0E+00 S84-14 na na No Criteria 
l.20E-0l SS4-5 4 na na No Criteria 
4.40E-02 S84-13 na na No Criteria 

5.80E-02 S84-27 na na No Criteria 

3.l0E-0 1 MW4- II , SS4-69 na na No Criter ia 

l.90E-0I SS4-54 na na No Criteria 

1.60E-0l SS4-54 na na No Criteria 
7.60E-0 I SS4-54 na na No Criteria 

7.60E-03 SS4-77 na na No Criteria 

7.40£-03 MW4-11 na na No Criteria 

1.48E+02 S84-25 na na No Criteria 

l.86E+04 SB4-25 na 10 Yes 

7.33E+03 S84-25 50 100 Yes 

9.28E+03 S84-14 500 900 Yes 

l.20E+00 S84-25 na 30 No 

5.40E+00 SB4-25 na na No Criteria 

2.02E+03 SB4-25 200 100 Yes 

Will, M.E. and G.W. Suter II, Toxicological Benchmarks for Screening Potential Contaminants ofConcemfor Effects on Soil 
and Litter Invertebrates and Heterotrophic Process, Martin Marietta EnviroM1ental Rostoration Program, September 1994. 

Earthworms-Screening benchmark concentrations for the toxicity of chemicals to earthworms. 
Microorganisms-Screening benchmark concentrations for the toxicity of chemicals to soil microorganisms and microbial processes. 

na criteria is not available. 



C onstituent 

Volatiles 
Acetone 

PAI-ls 
2-Methylnaphthalene 

A cenaphthene 

Acenaphthy lene 

A nthracene 

Benzo( a)anthracene 

Benzo(a)py rene 

Benzo( b )fl uoranthene 

Benzo(ghi )pery lene 

Benzo( k )fluoranthene 

Chrysene 

Dibenz( a,h )anthracene 

Fluoranthene 

Fluorene 

I ndeno( 1,2,3-cd)py rene 

Phenanthrene 

Pyrene 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 

Buty lbenzylphthalate 

Carbazole 

Dibenzofuran 

4-Methy lphenol 

Phenol 

PC Bs 
Arocl or-1 254 

Aroc lor-1 260 

Pesticides 
4,4'-DDD 

4,4'-DD E 

4,4'-DDT 
Aldrin 

TABLE 1-1 .35 

Calculated D.itch Soil Exposure - Me:1dow Vole 

SEAD 4 
Seneca Army Depot Activity 

Max Detected Mean Cone. SP 1 BAF2 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) 

1.801:-0 I l.92E-02 5.331'+01 3. 90E-O I 

3. IOE-02 NR l.63E-OI 3.421:-01 
(J. I OE-0 I 2.20E-O I 2. IOE-01 3.42E-OI 
1.30L-01 9.22E-02 l.72E-01 I .OO E+OO 
170E+OO 2.27E-O I l.04E-01 5. IOE-02 
5. 90 1'+00 3.72L-01 1.5 I E-02 1.25 E-0 I 
5. 101'+00 3. 86E-O I l .02E+OO 4.50E+OO 
4. 80 1'+00 4.25 1:-0 I I .OOE-02 3.201:-0 I 
3 201 '.+00 2. 58E-O I 3. 05E-03 2.40E-O I 
5. 701:+00 3. 91 E-01 4.25E-03 2.53 1:-0 I 
6.20E+OO 3. 8%-0 I 2.00E-02 1.75E-OI 
I .20E+OO 2.49E-OI 8. I 6E-03 l .75E-OI 
1.60E+OI (J.281:-0 I 3. 72E-02 7.92E-O I 
6. 601 .-0 I 2.201:-0 I 1.4%-0 I 3.42L-O I 
3 101:+00 2. 611-:-01 l.3 7F-03 4.191:-01 
7.901:+00 3.3 1E-01 I .OOE-0 I l.22E-01 
I .20E+OI 5.12E-01 4.43[-02 9.20E-02 

4.20E+OI I 22E+OO I OOE-02 I .20E+OI 
I .60E-02 NR I .OOE+OO 1.00E+OO 
5. 00E-0 I 2.19E-OI I .OO E+OO I .OO E+OO 
2.30 [ -0 I I .57E-O I l.51 E-OI I OOE+OO 
2.30E-02 NR 2.93 E+OO O.OOE+OO 
2. IOE-01 1.67 1-:-01 5.40E+OO O.OOF+OO 

5. 801:-0 I 7.76E-02 7.05E-03 4.50 E+OO 

2.50F-O I 4. 79 [ -02 3.931:-03 4 501:+00 

9 001 :-02 7.71E-03 134E-02 1.00E-01 
8.60E-02 7.48E-03 I .80E-02 2. 50E-02 
4. 5010-02 5.66E-03 I .OO E-02 I.OOE-01 
2.801:-03 174[ -03 I .OOE-02 3.50E+OO 

p:\pit\projccts\scncca\s4ri\ri sk\ccori sk\ncw scdimcnt \cco ri sk tahl cs\S4 _ volc6.x ls\<litch vlook 

Vole Max 

Exposure 3 

(mg/kg/day) 

2 OO E-02 

5.0 I E-05 

I .04E-03 

2.32 1:-04 

2.421:-03 

7.43 E-03 

2.2 1 E-02 

6. 21 E-03 

4 04E-03 

7 22 E-03 

7.95E-03 

1.51 E-03 

2.33 E-02 

1.051:-03 

4 03E-03 

I 131:-02 

l.57 E-02 

l.67E-01 

5.59E-05 

175E-03 

4 OOE-04 

--
--

I 301:-03 

5. 61 E-04 

l.1 31Al4 

I .07E-04 

5.601:-05 
5.671:-06 

SEAD 4 RI /FS ndix H 

Vole Mean 

Exposure 3 

(mg/kg/clay) 

2.1 3E-03 

NR 
3. 77E-04 

l.64E-04 

3.24 E-04 

4.6%-04 

I 68E-03 

5.50E-04 

3.26E-04 

4.96 E-04 

4.99E-04 

3. 13E-04 

9. 16E-04 

3.48E-04 

3. 39[-04 

4. 74[-04 

6.71 E-04 

4.87 E-03 

NR 
7.64E-04 

2.73E-04 

NR 
--

174E-04 

I .08E-04 

9.64 [ -06 

9.30E-06 

7 04 [ -06 
3.53[-06 

Revi sion: 2 

Date: January 2002 



n 



TABLE H.35 

Ca lculated Ditch Soil Exposure - Meadow Vole 

SEA D4 
Seneca Arm y Depot Activity 

Vole Ma x 

Consti tuent 

BHC, beta 

Die ldr in 
Endrin keto ne 

Metals 
Antimo ny 

Cad miu m 

Chrom iu m (tota l) 

C hro mium V I 

Copper 

Lead 

Mercury 

Vanadium 
1/.inc 

SP: so il -to-p lant up take factor. 
2 131\f-: bi oaccumulat ion factor. 
3 Exposure ca lcu lated as 

Max Detected Mean Cone. 

Cone. (mg/kg) (mg/kg) 

3.30E-O:, 1.771 :-03 

1.801'.-02 3 58E-03 
(l.201:-02 5.121:-()3 

8.27E+O I 7.58E+OO 

3.4 1E+OI 2.5 1 E+OO 
4.80E+03 3 53E+02 

1.631:+02 3.721'.+0 I 
9.881:+02 1. l lE+02 

3.741-:+02 8.55E+OI 

2.401-:+00 2 08E-O I 

I 141:+03 5.36E+O I 
1. 1'.i l't-03 2.8 1 E+02 

ED = i(Cs *SP* CF * Ip) + (Cs* 131\F * la) + (Cs * ls) J * SFF / BW 
Where. ED = exposure dose 

Cs = Max or mean cone in soi l (mg/kg) 
CF = plant dry-to-wet -weight con version foctor (0. 2) 

(inorgani cs onl y) 
SP = soil -lo-p lant up take factor 
Ip = plant-maller int,1ke rate 

S P1 

(unitless) 

l. 99E-0 1 

120E-Ol 

2.201:-02 

UO E-04 

5.SOE-0 I 

7.SOE-03 

7.SOE-03 
4.00E-0 I 

5.80E-03 
9 OOE-0 I 

I.OOE-02 
I .40r:+OO 

BAF2 Ex posure 3 

(unitless) (mg/kg/day) 

I .OOE+OO 6 07E-06 

4.70E-02 2.62 1:-05 
l !Wl:-0 1 7 981A)5 

I .OOE+OO 1.1 8E-O I 

2. 1 SE-02 4.88E-02 

775E-OI 6.631:+00 

7. 75 E-O I 2.25 E-01 
6.82E-O I 1.SOE+OO 

2. IOF+OO 6.301::.!l l 
2.30E+OI 1.65E-02 

I .OOE+OO 1.63 E+OO 
9.90E+OO 4.661-:+00 

BAF = bioaccu1nul ati o11 l\1ctor (uni tless) 
la = animal-matter in take rate 
Is = incidenta l soil in take rate 
SFF = site fora ging foc tor 
13 W = bodywe ight 

NR . Not Reported . mean concen trat ion larger tk 111 max because of using 1/2 de tection limi t to calcul ate 

p: \pit\projects\sencca\s4ri \ri sk\ccorisk\ncw sed imcnt\cco risk tab lcs\S4 _ vo lc6.x ls\ditch vlook 

SEA D 4 RI/FS. .:nd ix H 

Vole Mean 

Exposure 3 

(mg/kg/day) 

3.26E-06 

5.22E-06 
6.58E-06 

I .OSE-02 

3.60E-03 

4.87 E-O I 

5.13E-02 
I .68E-O l 

l.44E-O I 

l.43E-03 

7.68E-02 
I .1 4E+OO 

Revis ion: 2 

Date: Jan uary 2002 
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Vo le Max Ex posure 1 

Constituent (mg/lq.:/day) 

Vo latiles 

/\cctonc 2. 00E-02 

PAHs 

2-M ct hy lnarhthalenc 5. 0 I E-05 

/\cenarhthcne 1.04E-03 

/\cenaphthy lenc 2.:12 E-04 

/\nthraccnc 2.42 E-03 

lknzo( a )an thracenc 7.43[-03 

8cnzo( a)py rene 2.2 1 E-02 

13cnzo( b) lluoran thcne 6.2 1 E-03 

Benzo(gh i)rcry lene 4 04E-03 

8cnzo(k )lluoranthcnc 7.22[-03 

Chryscnc 7.95E-03 

Di hem:( a,h )anthraccnc 1.5 I I-: -03 

1:Juoranthcne 2.:rn :-02 

Fluorcnc I .05E-03 

I ndcno( I .2J -cJ)pyrcnc 4.031'.-03 

Phcnanthrcnc 1.1 31'.-02 
Py rcnc 1.571'.-02 

Semi-volatiles 

Bis(2-clhy lhcxy I )rhtha late 1.67 1:: -01 

Bu ty I bcnzy I phthalatc 5.59E-05 

Carbazo lc I .75E-03 

Dibcnzof"uran 4.00E-04 

4-Mcthy lphcno l --
Pheno l --

PCBs 

/\ roclor- I 254 1.301'.-03 

/\ roclor-1260 5.6 1 E-04 

Pesticides 
4 ,4'-01)1) 1. 131'.-04 

TABLE H.36 

Ca lculated Ditch Soil Hazard Quotients - Meadow Vo le 

SEAD4 

Seneca A nny Depot Activity 

Vo le Mean NOA EL To xicity LOA EL Toxicity NOA EL Max 

Exposu1·e 1 Reference Va lue 2 Reference Value J Hazard 

(mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient4 

2 I 3E-03 l .68E+O I 8.40E+O I 0 0 

N R 7. 161:+00 7. 16[+01 0 0 

3.77E-04 l.75E+O I 1.751·:+02 0.0 

I .ME-04 9.IOE-01 9.09E+OO 0 0 

3.24E-04 1.001 ·:+03 I .OOE+03 () () 

4.6%-04 9.IOE-01 9. 09E+OO 0.0 

1.68E-03 9. I OE-01 9.09E+OO () () 

5.SOE-04 9. IOE-0 1 9 09E+OO 0.0 

3.26E-04 9.IOE-01 9.09E+OO 0.0 

4.%E-04 9.IOE-01 9.09E+OO 0.0 

4.9%-04 9.IOE-0 1 9.09E+OO 0.0 

3.131:-04 9. IOE-0 1 9.09E+OO 0.0 

9.16E-04 l .25E+OI l .25E+02 0.0 

3.48 E-04 l.25E+O I l .25E+02 0.0 

:U91: -04 9. 101:-0 I 9.09E+OO 0.0 

4.74 1'. -04 9. I Ol',-0 1 9.0%+00 0.0 
(>.7 I E-04 9. IOE-0 1 9.09E+OO 0.0 

4.87E-03 l .66E+OI I 66E+02 0.0 

NR I .59E+02 4.70[+02 () 0 

7.64 1'.-04 5.00E+OO 5.00E+OO (J.O 

2.73E-04 No <lata No <lata --

NR 1.52[+0 1 3.82E+O I --
-- 3.00E+OO 3.00E+OO --

1.741'.-04 5 I OI-:-02 5. 11 E-01 (J.0 

1.081'.-04 5.1 OE-02 5.1 1 E-0 I 0.0 

9.64E-06 1.34[+00 6.72E+OO () () 

p:\pit\projects\sencca\s4ri \ ri sk\ccori sk\ncw sc<l im ent\cco risk tahles\S4 vok6 .xls / diteh-hq 

NOA EL Mean 
Hazard 

Quotient4 

0.0 

NR 

0.0 

(J.0 

0 () 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
00 

0.0 

NR 

0.0 

--
NR 

--

0.0 

0.0 

0.0 
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LOAEL Max LOAEL Mean 
Hazard llazard 

Quotient4 Quotient4 

0.0 00 

() (J NR 

0.0 00 

00 0.0 

0.0 0.0 

0.0 00 

0.0 0.0 

0.0 0.0 

0.0 0 0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 NR 
0.0 (J.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 

0.0 NR 
0.0 00 

-- --
-- NR 

-- --

0.0 0.0 

0.0 0.0 

0.0 0.0 
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TABLE H.36 

Calculated Ditch Soil Hazard Quotients - Meadow Vole 

SEAD4 

Seneca Army Depot Activity 

Vole Mean NOA EL Toxicity 

Vole Max Expos1ffe 
Constituen t (mf.!/lq,:/day) 

4.4'-DDE 1.071:-04 

4.4' -DDT 5.601:-05 
Aldrin 5.67E-06 
Bl IC, beta 6.071:-0(i 

Dieldrin 2.621:-05 

Endrin ketone 7.981:-05 

Metals 

Antimon y 1. 181•: -o I 

Cadm ium 4.88 1:-02 

Chromium (to tal) 6.63 1:+00 
Chro mium VI 2.251:-01 

Correr I .50E+OO 

Lead 6.30E-O I 

Mercury I .65E-02 

Vanadium l.63E+OO 

Z in c 4.66E+OO 

I Recertor c.xposurc from Table 11.35 
2 NO/\EI. toxicity reference va lue from Table 11 12 
3 1.0/\ El. toxi city rclerence va lue from Table H 13 

I Expos1ffe I 

(mg/kf.!/day) 

9.301:-06 
7.041:-06 

3.53E-06 
3.261:-06 

5.221:-06 

6.581:-06 

1.081-:-02 

3 (iOl:-03 

4.871:-0 I 
5.131:-02 
1.681:-0 I 
1441:-01 

l.4 3E-03 

7.68E-02 

1.141'.+00 

4 1 lazard quot ient ca lculated as HQ = ex posure rate / to xic ity reference value 

I BOLD i: represents reccrtnr I IC) > I 

Rcfc1·encc Value 
(mg/kg/day) 

l.34E+OO 
1.34E+OO 

3.36E-O I 

6.70E-OI 

340E-02 

No da ta 

1.141:-01 

1 001 -:+oo 

4 601:+03 
5.51 E+OO 
2.55E+O I 
1.34E+O I 

l.20E+OI 

3.27E-O I 

2.69E+02 

NR - Nnl Reported. mean concentration larger than max bcG1use or using 1/2 detect ion l im it to ca lculate 

r :\pil \prnj ccts\sc m:ci1\s4ri\ri sk\ccnrisk\ncw scdi111c111 \cco risk liiblcs\S4_ volc6 .xls / ditch-hq 

2 

LOA EL Toxicity 

Refc1·cnce Va lue J 

(mf.!/kg/day) 

6.72E+OO 

6.72E+OO 
I .68E+OO 

3.36E+OO 

3.361:-0 I 

No data 

I . 14 E+OO 

1.001:+0 I 
4.60H03 
2.2 1HO I 
3.36E+OI 
l .34E+02 

l.32E+OI 

3 89E+OO 

5.37E+02 

NOA EL Max 
llazard 

Quotient4 

{) 0 

0.0 
0.0 

0 0 

00 

--

1.0 

0.0 
0 0 
0.0 
0.1 
0.0 

0.0 

s.o 
0 0 

NOAEL Mean 
llazanl 

Quoticnt4 

0 0 
0.0 

0.0 
00 

0.0 

--

0.1 

{) 0 

0.0 
00 
0.0 
0.0 

0.0 

0.2 

0.0 

SEAD 4 RI /F . rendix 11 

LOA EL Max 
llazanl 

Qu~ticnt4 

0.0 
0.0 

0.0 
0.0 

0.0 

--

0 I 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

04 

00 

Revision: 2 
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LOAEL Mean 
Hazard 

Quotient4 

0.0 
0.0 

0.0 
0.0 

00 

--

0.0 
().{) 

0.0 
0.0 

0.0 
0.0 

0.0 

0.0 

0.0 





Constituent 

Volatiles 
Acetone 

PAHs 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo(b )fluoranthene 
Benzo(gh i)perylene 
Benzo(k) fl uoran thene 
Chrysene 
Dibenz( a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
B is(2-eth y I hex y l)ph tha late 
Buty lben zylphthalate 
Carbazole 
Dibenzofuran 
4-Methylphenol 
Phenol 

PCBs 
Aroclor-1254 
Aroclor-1260 

Pesticides 

TABLE H.37 

Calculated Ditch Soil Exposure - Short-tailed Shrew 
SEAO 4 

Seneca Army Depot Activity 

Max Detected Mean Cone. SP 1 
BAF2 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) 

l .801:-01 I .92E-02 5.33E+0I 390! ·:-01 

6.1 0l>0 I 2. 20E-0I 2. I0E-01 3.421-:-01 
UlW-0 1 9.22E-02 I .72E-0I I 001:+00 
1 101:+oo 2 27E-0 I I .04E-0 I 5. 101 :-02 
5. 90! ·:+oo 3 72E-0 I l .51E-02 l.25E-0I 
s.101 ·:+oo 3.86E-01 I 02E+00 4.501 '.+00 
4 80E+00 4.25 E-0 I I .00E-02 3.20E-0 I 
3 201 •:+oo 2.58E-0 I 3.05E-03 2.40E-0I 
5.70[+00 3. 91 li -0 I 4.25E-03 253E-0I 
6 20E+00 3.89E-01 2.00E-02 1.751: -01 
I 201:::+00 2.49E-01 8. I 6E-03 l.75E-0 I 
160E+0I 6.28E-0 I 3. 72E-02 7.92E-0I 
6.60E-0 I 2.20E-0 I I .49E-0 I 3.42E-0 I 

3. I0E+00 2.6 1 E-0 I l.37E-03 4. 19E-01 
3. 101 :-02 NR 163E-0I 3.42E-0 I 
7.90E+00 3.31E-01 I00E-01 l.22E-0 I 
l.20E+0I 5.12 E-0I 4.43E-02 9.20E-02 

4 20E+0 I I .22E+00 1.00E-02 1.201·:+0 I 
1.601 ·:-02 NR I 00E+00 1 001 ·:+oo 

5 00E-0 I 2 1%-01 I 00E+00 I 00E+00 

2 30! :-o I 1.571 :-01 1.51 E-0 1 I .00E+00 

2.30! ·: -m NR 2.93 1\+00 --

2. I Ol ·:-0 I 1.671:-01 s.401·:+oo --

5 801~-0 I 7.76E-02 7.05E-03 4.50E+00 

2.S0E-0 I 4.79E-02 3.93E-03 4.50E+00 

P:\PIT\projccls\scncca\s4ri\ ri sk\ccori sk\ncw scdimcnl \cco ri sk tahlcs\S4_shnv6.xl s\ ditch 

Shrew Max 

Exposure 3 

(mg/kg/day) 

103[+00 

I 19E-01 

6.76E-02 

6.411-:-02 

3.871: -0 I 

l.20E+0I 

7.XI E-01 

3.90E-0 I 

7.33 1i -0I 

5.65 1'.-0 I 

I .0SE-01 

6.43E+0O 

l.24L-0 I 

6.551 :-01 

5 88 1·:-03 

5.76E-0I 

6.25E-0 I 

2.521 '.+02 

9.6%-03 

3 031!-0 I 

I 191 ·:-0 I 

--
--

l .31E+00 

5.64E-0 I 

SEAD 4 RI /FS Appendi x H 
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Shrew Mean 

Exposure3 

(mg/kg/day) 

109E-01 

4.28E-02 

4. 79E-02 

8 56[-03 

2.44E-02 

9.12E-01 

6.9 1E-02 

3. 15E-02 

5.03E-02 

3.SSE-02 

2.24E-02 

2.52E-0 I 

4.13E-02 

5.51 E-02 

NR 
2.41 E-02 

2.67E-02 

7.36E+O0 

NR 

1.331:::-01 

8. IJE-02 

NR 

--

l.75E-0 I 

108E-01 
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TABLE H.37 

Calculated Ditch So il Exposure - Short-tailed Shrew 
SEAD4 

Seneca Army Depot Act ivity 

Shrew Max 

Const ituent 

4,4' -DDD 

4,4'-DDE 

4 ,4'-DDT 

Aldrin 

Bl-IC, beta 

D ie ld rin 

Endrin ketone 

Metals 
Antimony 

Cadmium 

C hromium (to ta l) 

Chrom iu m V I 

Copper 

Lead 

Mercury 

Vanadium 
/,inc 

I SP : soil -to-plan t uptake factor. 
2 l~/\F: bioaccu111u lation fac tor. 
J l'.xposu re ca lculated as 

Max Detected Mean Cone. 

Cone. (mg/kg) (mg/kg) 

<) 00l·:-02 7.7 1E-03 

8.601·:-02 7.48E-03 

4.501-:-02 5.66E-03 

2.80E-03 1.74[-03 

3.301>03 1.771-:-03 

1.80[-02 3.58E-03 
6.201·: -02 5. 12[ -03 

8.271-:+0I 7.58t ·:+oo 

J.4 11-:1·01 2.5 IE+00 
4 80 t·: +o:, 3 53 1-:+02 

I 631-:+02 3 n 1·:+01 

<J.88E Hl2 I.IIE+02 

3.741 '.+02 855E+0I 

2.401-:+00 2.08E-0 I 

l.1 4E+03 5.36E+0 I 
1. l 5E+03 2.8 I E+02 

ED = [(Cs* SP* CF* Ip) + (Cs* H/\F *la) + (Cs* ls)I * SFF / 13W 
Where, ED = exposure dose 

Cs= Max or 111ean cone in soil (mg/kg) 
CF = plant dry-to-wet-we ight conversion factor (0.2) 

(i norganics on ly) 
SP = soil-to-plant uptake l'ilctor 
Ip = plant-111atter intake rate 

SP 1 

(unitless) 

I .34E-02 

1.801~-02 

I.00E-02 

I .00E-02 

l.99E-0l 

I .20E-0 I 
2. 20E-02 

I 301:-04 

5.S0E-0 I 

7.501'.-03 

7.501·:-03 

4 00E-01 

5 801·: -03 

9.00E-01 

I.00E-02 
I .40E+00 

BAF2 Exposure 3 

(unitless) (mg/kg/day) 

1.001 -:-01 4. 761·:-03 

2.S0E-02 I .36E-03 
I. 00E-0 1 2.37E-03 

3.50E+00 4.91E-03 

I.00E+00 1. 72[-03 

4.70E-02 6.73E-04 
I 801-:-0 1 5.821·:-03 

I.00E+00 4 1s1 -:+01 

2.15E-02 8 05 1·:-0 I 

7.751·:-01 I 871-:+03 

7.75 1·:-01 Cd5t:+0 I 

c,821·:-o 1 3471·:+02 

2. I0E+00 3.94[+02 

2.301 :+0I 2 77E+0I 

l .00E+00 5.73 E+02 
9.90E+00 5.74E+03 

B/\F = bioaccu111ulation fac tor (unitless) 
la = animal-matter intake rate 
ls = incidental so il intake rate 
SFF = site forag ing !'actor 
BW = bodyweight 

NR - Not Repo rted. 111ean concentration larger than 111ax because ol'using 1/2 detection limi t to calculate 

l' :\l' IT\projects\seneca\s4ri\ri sk\ecorisk\new scdimcnt\cco risk tables\S4_shnv6.x ls\ ditch 
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Shrew Mean 

Exposure 3 

(mg/kg/day) 

4.0SE-04 

1. I 9E-04 

2.97E-04 

3.06E-03 

9.25E-04 

I .34E-04 

4.80E-04 

3 801-:+00 

5.93E-02 

1.371::+02 
1.45[+01 

3 891 ·:+o t 

9.00E+0 I 

2.40E+00 

2.69E+0 I 
l .40E+03 
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Shrew Max 

Exposure I 

Constituent (mg/kg/day) 

Volatiles 
Acetone 1.03 1~+00 

PAHs 
Acenaphthene I . 19E-OI 

Acenaphthy lene 6.76 1-:-02 

An th racene 6.4 11 -:-02 

Benzo( a)anthracene 3.87 1:-0 1 

Benzo(a)pyrene I 20E+OI 

Benzo(b )fluoranthene 7.8 1E-0I 

Benzo(gh i)pery lene 3.90I~-0I 

Benzo( k )fluoranthene 7.33E-OI 

Chrysene 5.65E-OI 

Dibenz( a,h )anthracene 1.081-:-0 I 

Fluoranthene 6.43E+ OO 

Fluorene 1.24 1-:-0 1 

lndeno( 1,2,3 -cd)pyrene 6 55 1:-0 I 

2-Methy lnaphthalene 5.88 1-:-03 

Phenanthrene 5.76E-Ol 

Pyrene 6.25E-OI 

Semi-volatiles 

B is(2-ethy lhexyl)phthalate 2.52E+ 02 

Butylbenzylphthalate 9.69E-03 

Carbazole 3.03E-0 1 

Dibenzofuran I 1% -01 

4-M ethy lpheno l --
Phenol --

PC Bs 
Aroc lor-1 254 1.3 I E+ OO 

Aroc lor- 1260 5.64 1-: -01 

Pesticides 

TABLE H.38 

Calculated Ditch Soil Hazard Quotients - Short-tailed Shrew 

SEAD4 

Seneca Army Depot Activity 

Shrew Mean NOA EL Tox icity LOAEL Toxicity NOA EL Max 

Ex posure I Reference Value z Reference Value 3 Hazard 

(mg/kg/day) (mg/kg/day) (mg/kg/da y) Quotient4 

I .0%-0 1 2.20E+O I I.IOE+02 0.0 

4.28E-02 1.75E+OI I 75E+02 0 0 

4. 79 1-:-02 l.I9E+ OO l.I9E+OI 0 I 

x.sc1 I·: -o .1 I .OOE+03 I 001·:+03 0.0 

2.44 1·: -02 I 1% +00 I I 9E+OI OJ 

9. I 2I·:-0 I I I 9E+ OO I 19E+OI 10.1 

6.9 11~-02 I 19E+OO I 191-:+0I 0 7 

.1. I Sl i -02 I . 19E+OO I 19E+OI () 3 

5 031-: -02 1.19I '.+00 l.1 9E+OI 0.6 

.1.55 Ii -02 1.19E+ OO 119E+OI 0 5 

2.24 1:-02 11 91:::+00 1.I9E+OI 0. 1 

2.52 I ·:-0 I l.25E+OI 1.251 '.+02 () 5 

4. 1 :, 1-: -02 1.25 I·:+0 I I 25 1·:+02 0.0 

5.5 1 E-02 I . 191::+00 11 9L+OI 0.6 

NR 7. I 6E+ OO 7. 16E+OI 0.0 

2.4 1 E-02 l .I 9E+ OO l.I9E+OI 0.5 

2.67 1-:-02 1.I9E+OO 11 9E+OI 0.5 

7.36E+OO 2. 18E+OI 2.18E+02 11.6 

NR I .59E+02 4.70E+02 0.0 

1331-: -01 5.00E+OO 5.00E+ OO 0. 1 

8. 131-:-02 No data No data --
NR 2.00L+O I 1.43 1-:+02 --
-- 4.00E+OO 4.00E+OO --

usI -: -0 I 6. 70!~-02 6.68 I ·: -0 I 19.S 

I .08 I :-0 I 6.70E-02 6.68 1-: -0 1 8.4 

P:\l'IT\pro_jccts\sencca\s4ri\ risk\ccori sk\ncw scdirncnl\cco risk tab lcs\S4 _shrw6 .x Is / ditch -hq 

NOAEL Mean 
Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

0. 1 

(l.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

NR 

0.0 

0.0 

0.3 

NR 
0.0 

--
--
--

2.6 

1.6 

SEAD 4 RI /FS . <!ndix H 

Revision: 2 

Date : January 2002 

LOAEL Max LOAEL Mean 
Hazard Hazard 

Quotient4 Quotient4 

0.0 0.0 

00 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

1.0 0.1 

0 .1 0.0 

0.0 () 0 

0. 1 0.0 

0.0 0.0 

0.0 0.0 

0. 1 0.0 

0.0 ().0 

0. 1 0.0 

0.0 NR 

0.0 0.0 

0. 1 0.0 

1.2 0.0 

0.0 NR 

0. 1 0.0 

-- --

-- --
-- --

2.0 OJ 

0.8 0.2 
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TABLE H.38 

~alculated Ditch Soil Hazard Quotients - Short-tailed Shrew 

SEAD4 

Seneca Army Depot Activity 

Shrew Max Shrew Mean NOA EL Toxicity 

Expos ure I 

Constituent (mg/kg/day) 

4.4'-DDD 4 761·:- (J:, 

4.4'-DDE 1.361->03 

4,4'-DDT 2 37[-03 

A ldrin 4.9 11-:-03 

BHC, beta l.72E-03 

Dieldrin 6.73E-04 

Endrin ketone 5.821-::-03 

Metals 
Antimony 4. 151:+0I 

Cadm ium 8 05 1·:-0 I 

Chromium (tota l) 1.871::+03 

Chromium VI 6.3 51·:+0I 

Copper 3.471:+02 

Lead 3.941 ·:+02 

Mercury 2 77E+O I 

Vanad ium 5.731-::+02 

Zinc 5 74[+03 

I Receptor ex posure from Table 1-1 .3 7. 
2 NO/\EL toxicity reference va lue from Table H.12. 
3 LO/\LL tox icity relc rcnce value from Table H.13. 

Expos ure I 

(mg/kg/da y) 

-1 08 1:-04 

I. 191·:-04 

2.971·:-04 

3.06E-03 

9.25 1::-04 

1.341-:-04 

4.80E-04 

:i xor:+oo 

5.93 1·>02 

l .3 7E+02 

1451 ·:+0I 

3.891'.+0I 

9.00C+O I 

2.40E+OO 

2.69E+OI 
I 401·: +03 

4 1 lazard quot ient calculated as HQ = exposure rnte / toxicity reference va lue 
BOLD j: represents rece ptor 11() -, I. 

Reference Value 
(mg/kg/day) 

1.761::+oo 

I .76E+OO 

1.76[+00 

440E-OI 

8.80E-O I 

4.40E-02 

140E-Ol 

I .49E-O I 

1.00E+OO 

6 02[+03 

7.211 :+00 

334E+O l 

l. 76L::+OI 

I 57E+OI 

4.28E-OI 
3.52L::+02 

NR - Not Reported . mean C(lneentration larger than max because of using 1/2 detect ion limit to calcul ate 

J>:\l'IT\pru_jccts\sl:ncca\s4 ri\ ri sk\ccorisk\m;\\' scdimrnt\cco risk tabl cs\S4_shrw6 .xls / ditd1 -hq 

l 

LOAEL Toxicity 

Reference Value 3 

(mg/kg/day) 

8.791-:+00 

8.791·:+oo 

8.7%+00 

2.20E+OO 

440E+OO 

4.40E-O I 

2.50E-O I 

149E+OO 

I.OOE+OI 

6.021-:+03 

28%+0 1 

4 401-:+0 I 

l.76E+02 

l.32E+O I 

4.29[+00 

7.03E+02 

NOAEL Max 
Hazard 

Quotient' 

() 0 

() 0 

0.0 

0 0 

0 0 

0.0 

0.0 

278.7 

() 8 

() 3 

8.8 

I0.4 

22.4 

1.8 

1338.0 

16.3 

NOAEL Mean 
Hazard 

Quotient4 

0 0 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

25.5 

0. 1 

0.0 

2.0 

1.2 

5.1 

0.2 

62.9 

4.0 

SEAD 4 RI/F . _,pendix H 
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LOAEL Max LOAEL Mean 
Hazard Hazard 

Quotient' Quotient' 

0 0 0 0 

0.0 0.0 
0 () 0.0 

0.0 0.0 

() 0 0 () 

0.0 0.0 

0.0 0.0 

27.9 2.6 

0. 1 0.0 

0.3 0.0 

2.2 0.5 

7.9 0.9 

2.2 0.5 

2.1 0.2 

133.6 6.3 
8.2 2.0 





Co nstituent 

Volat iles 
Acetone 

PAHs 
/\cenarhthene 

/\ce,rnrhth y lene 

/\nthracem: 

lknzo( a)anthracene 

13cnzo(a)ry rene 
Bcnzo(b )ll uoranthenc 

fkn zo(gh i )pery 1cm: 

Bcnzo(k )lluoranthcnc 

Chrysene 

D ibenz(a.h )anthracenc 

Fluoranthene 

Fluorene 

I ndcno( 1.2.3 -cd)pyrene 

2-Methy lnarhthalcnc 

Phcnanthrene 

Pyrcne 

Sem i-vol ati les 
B is( 2-cthy I hex y I )pht ha late 

Buty I benzy I ph l ha I ale 

Carbazol e 

l)ibenzofuran 

4-Mcthy lrhcnol 

Phenol 

PCBs 
/\roclnr-1 254 

/\roc lor-1 260 

Pesticides 
4.4'-l) l)I) 

4.4'-D I ) I·: 
4.4'-l)l)T 

TABLE H.39 

Ca lcul ated Ditch So il Expos ure - Red-tailed Hawk 

SEAD4 

Seneca Army Depot Activity 

Vertebrate 

Max Detected Mean Cone. SP 1 
BAF

2 

Cone. (mg/kg) (mg/kg) (unitless) (unitless) 

I XO l ·: -O I I .92E-02 5.33E+O I 3.901:-01 

6. IOE-0 1 2.201:-0 I 2. IOE-01 5.90E-O I 
1.301·:-0 1 9.221:-02 l. 72E-OI 5 90E-OI 
I 70 I:+00 2.271:-01 I 04 1'-0 I 5.901'.-0I 
5.9tll'. H)O 3.721 ·:-01 1.511:-02 5.901:-0 I 
s.101·:+oo 3.861:-01 1.021-:+00 5.901:-0 1 
4 80E+OO 4. 25E-O I I OOE-02 5.901:-0 I 
3 20E+OO 2.58E-O I 3.05E-03 5.90E-O I 
5 70E+OO 3.91E-OI 4.25E-03 5.90E-01 
6.20E+OO 3.89E-O 1 2.00E-02 5.90E-O 1 
1.20E+OO 2.49E-O I 8.16E-03 5.90E-O I 
I 60E+O I 6.28E-01 3. 72E-02 5.90E-O I 
6.60E-OI 2.201:-01 l.49E-0 1 5.90E-O I 
3. IOE+OO 2.61 E-01 1.37E-03 5.90E-O I 
3. lOL-02 NR l.63E-01 5.901'.-0 1 
7.901-:+00 3.3 I E-0 1 I.OOE-01 5.901:-01 
1.201-:+0 1 5. 12E-0 1 4.43 E-02 5.90E-O 1 

4.20E+O I 1.22H OO I .00L-02 I 50E+OO 
1.(,01:-02 NR I .OOE+OO I .OOE+OO 
5.00E-0 I 2. 1%-01 1.00E+OO I OOE+OO 
2.30E-O I 1.571:-0 1 1.51 E-0 I 1 OOE+OO 

2.J OE-02 NR 2.93E+OO --
2. IOE-0 I 1.671:-0 1 5.40E+OO --

5.XOl: -01 7.76E-02 7 05[-03 7.00E+OO 

2.50E-O I 4.791·:-02 3.93E-03 7.00E+OO 

9 001:-02 7.711:-03 I .34E-02 1.00E-0 1 
8.(,01:-02 7.4 81:-03 I .SOE-02 2.501:-02 
4.501:-02 5.661:-03 1.00E-02 I .OOE-01 

1' :\ l'IT\ pro_jcc1s\scncca\s4ri\ ri sk\t:corisk\m:w scd imc111\cco ri sk t~bks\S4 _hawk6.x ls / ditch 

Hawk Max 

Ex posure 3 

(mg/kg/day) 

7.70E-03 

3.95E-02 

X.4 I L-03 

1.101:-01 

3.821:-0 I 

3.301:-0 I 

3. 11 E-0 I 
2 07E-0 1 

3. 69E-O I 

4.0 IE-01 

7.77E-02 

1.04E+OO 

4.271:-02 

2.0 I E-0 1 

2.0 I L-03 

5. 11 L-01 

7.771:-01 

6.9 1 E+OO 

1.751:-03 

5.4 8E-02 

2. 521:-02 

--
--

4.45E-01 

1.92E-0 1 

9.87E-04 

2.361:-04 
4.94 1:-04 

Hawk Mean 

Exposure 3 

(mg/kg/day) 

8.20E-04 

I .42E-02 

5.96E-03 
I .47E-02 

2.4 1 E-02 

2.50E-02 

2.75E-02 

1.67E-02 
2.53E-02 

2.52E-02 

1.6 1 E-02 

4 06E-02 

1.42E-02 

1.69E-02 

NR 
2. 14E-02 

3.3 1 E-02 

20 1E-0 1 

NR 
2.401:-02 
I .72E-02 

--
--

5.95E-02 

3.68E-02 

8.45E-05 

2.0SE-05 
6.20E-05 

SE/\D 4 RI/. 
11pend ix 11 
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TABL E H.39 

C alculated Ditch Soil Ex posure - Red-tailed l-lawk 

S EA D 4 
Seneca Arm y Depot Activity 

C onstitue nt 

/\ lcl rin 

BII C. hc!a 
Die ldr in 

Endri n ketone 

Meta ls 
Antimony 

Cad mium 
Chrom ium (tota l) 
Chromium VI 
Copper 
Lead 
Mercury 

Vanad ium 
Zinc 

I SP: so il -to-pl ant up take fac tor 
2 [3;\f' : hioaccumulation fo cto r. 
J Exposure ca lcul ated as 

Max Detected 

Cone. (m g/kg) 

2.801-:-03 

3 J0 L-03 
1.X0L-02 

6.201:-02 

8.27H0 I 
3.4 11 :+0I 

4.801'.1·03 
1.631:-1·02 
9.88 1:+02 
3.74 1-:+02 

2.40H00 

I 14E+0J 
l. 15E+03 

Mean Cone. SP 1 

(mg/kg) (unitless) 

1.74E-03 1.00E-02 

1.77E-03 l .99E-0 I 

3.581>03 1.201-:-0 1 

5.12E-03 2.201-:-02 

7.58E+00 I .30E-04 

2.51H00 5.50 E-0 I 
3.53H02 7.50E-03 
3.72H0 I 7.501:-03 
I. I IL:+02 4.00E-0 1 
8.55H0I 5.80E-03 
2 08 1:-0 1 9.00L-0 I 

5.36E+0 I I .00L-02 
2.8 1E+02 l .40L+00 

l]J = l(Cs *SI' ,. * CF* lp,,,"d + (Cs * lli\F, * la,,,md + (Cs* ls,,,"d] * UF F / BW 

Where. ED = exposure cl ose 
Cs= maxi mum or mean conce ntrat ion in soil (mg/kg) 
CF = plant dry-to-we t- weight conversion fac tor (0.2) for inorganics onl y 
SI', = so il- to -plant uptake foctor fo r vegetati ve matter 
Ip,.,"' = pl ant-m atter intake rate lor the hawk = 0.0 kg/day 
la,.,m, = aninwl -111 att er inlil ke rate liir the hawk = 0.136 kglllay 
ls,.'"'' = im:idcn ta l so il intake ra te for the hawk = 0.0 kg/clay 
Bi\ F,c,, = ve rtebra te bioaccumula tion fo ctor (unitkss) 

UFF = unit forag ing fa ctor = I 
!3W = bodyweight = 1.24 kg 

Vertebrate 

BAF2 

(unitless) 

7.20E+00 

I 00E+00 
4.70['-02 

2.401:-02 

I .00E+00 

2.151..:: -02 
1.601-:-02 
7.751-:-0 I 
6.82L-0 I 
2. I0E+00 
230E+0 l 

I 00E+00 
9 90H00 

NR - Not Reported. mean concent ra tion larger than max because of using 1/2 detection limit to calcul ate 

l' :\ l'n \ pro_j ects\scm:ca\s4ri\ri sk\ccorisk\ncw sed i111 ent\eco risk ta hk s\S4_hawk6.xls / di tch 

Hawk Max 

Exposure 
3 

(mg/kg/cla y) 

2.2 1 E-03 
3(,21:-()4 

9.2 81:-05 

I .63E-04 

9.07F.+00 
8.04E-02 

8.42E+00 
1.3%+01 
7 J '!E+0 I 
8.6 1E+0 I 
6 0:iL+00 

I 25 E+02 
I 251:+0J 

Hawk Mean 

Exposure 
3 

(mg/kg/day) 

I .JSE-03 
l.94E-04 

1.85E-05 

1.JSE-05 

8.J IE-0 1 

5.92E-03 
6.19E-0 I 
3. 16E+00 
827L+00 
l .97E+0 I 
5.26E-0 I 

5.87E+00 
3 05E+02 

SE/\D 4 RI/I· ,,pcndix 11 
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llawk Max 

Ex posure I 

Constituent (mg/kg/day) 

Volatiles 
Acetone 7.70E-03 

PAHs 
Acenaphth e ne 3.95E-02 

Acenap hth y le ne 8.4 1 E-03 

A nthracene I. IO E-01 

Benzo( a)anthracene 3. 82[-0 I 

Benzo(a) pyrene 3.30E-O I 

Benzo( b )flu oranthe ne 3. 11 E-0 I 

Benzo(gh i)pery le ne 2 07[-0 I 

Benzo(k)fluoranthene 3.69E-O I 

C hrysene 4 0 I E-01 

Dibenz( a ,h )anthrace ne 7. 77E-02 

Fluoranthene l .04E+OO 

Fl uo re ne 4.27E-02 

lnde no( 1,2,3 -cd)pyrene 2 01 E-0 I 

2 -Methy I naphthal e ne 2.0 1 E-03 

Ph e nan thre ne 5. 11 E-0 I 

Pyrene 7. 77E-O I 

Semi-vo latiles 
B is(2-e thy I hex y I )phthal ate 6.9 1[ +00 

B uty I benzy I phtha late l.75E-03 

Carbazo le 5.48E-02 

Dibenzofuran 2.52E-02 

4 -M ethy lphe no l --
Pheno l --
PCBs 
Aroc lo r-1254 4.45E-OI 

Aroc lo r-1 260 1.921:-0 I 

Pesticides 
4,4' -DDD 9.87E-04 

TABLE H.40 

Calculated Ditch Soil Hazard Quotients - Red-tailed hawk 

SEAD 4 

Seneca Army Depot Activity 

Hawk Mean NOA EL Tox icity LOAEL Toxicity NOAE I. Max 

Exposure I Reference Value 2 Reference Va lue J Hazard 

(mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient4 

8.20E-04 6. IO E+02 6. IO E+02 0.0 

I .42E-02 2.85E+OI 2.85[+02 0.0 
5.96E-03 2.85E+O I 2.85E+02 0.0 
I .47E-02 2.85E+O I 2.85E+02 0.0 
2.4 1 E-02 2 85[+0 I 2.85[+02 0.0 
2.50E-02 2.85E+O I 2.85[+02 0 () 

2.75E-D2 2.85[+01 2.85[+02 0.0 

I .67E-02 2.85[+0 I 2.85E+02 0 0 

2.53E-02 2.85E+O I 2.85E+02 0.0 
2.52[-02 2.85E+O I 2.85E+02 0.0 

1.61 E-02 2.85E+OI 2.85E+02 ()0 

4.06[-02 2.85E+OI 2.85E+02 0.0 

I .42E-02 2.85E+O I 2.85E+02 0.0 

I .69E-02 285E+OI 2.85E+02 0 0 

NR 2.85E+OI 2.85E+02 0.0 

2. 14E-02 2.85HO I 2.85E+02 0.0 

33 1 E-02 285[+01 2.85E+02 0.0 

2 0 I E-01 1.1 IE+OO I.II E+OO 6.2 

NR No data No data --

2.40E-02 No data No data --
I .72E-02 2. 18E-OI 2. 18E-OI 0 I 

-- 2.06E-01 2.06E-01 --

-- 11 0 data 110 data --

5.951:-02 1.80[-0 I I 80E+OO 2.5 

3.68 1:-02 l. 80E-01 1 sor-:+oo I.I 

8.45E-05 2.20[-02 2.20E-O I 0 .0 

1' :\PIT\prnjccts\se11cca\s4ri \ri sk\ccori sk\ncw scclimcnt\cco ri sk ta blcs\S4_hawk6.:ds / di tch-hq 

NOAEL Mean 

Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0 0 

0 0 

0 0 

0.0 

0.0 

0.0 

0.0 

0. 0 

0.0 

0.0 

NR 

0.0 

0 0 

0.2 

--
--

0.1 

NR 

--

0.3 

0.2 

0 0 

SEAD 4 RI /FS . ~ndi x H 

LOA EL Max 

Hazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

00 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

0.0 

0.0 

6.2 

--

--
0. 1 

--
--

0.2 

0. 1 

0.0 
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LOAEL Mea n 

llazard 

Quotient4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0 

0.0 

0.0 

NR 

0.0 

0.0 

0.2 

--
--

0.1 

NR 

--

0.0 

0.0 

0.0 
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TABLE HAO 

Calculated Ditch Soil Hazard Quotients - Red-tailed hawk 

SEAD4 

Seneca Army Depot Activity 

Hawk Max llawk Mean NOAEL Toxicity 

Exposure I 

Constituent (mg/kg/day) 

4.4'-DDE 2.36E-04 
4,4' -DDT 4.94E-04 

A ldrin 2.2 1 E-03 

BHC beta 3.62E-04 

Dielclrin 9.281'.-05 

Endrin ketone 1.63 1~-04 

Metals 
Ant imo ny 9.07E+OO 

Cadmium 8.04E-02 

Chromium (tota l) 4 08E+02 

C hromium V I 1.39[+01 

Copper 7.39[+01 

Lead 8.6 1E+OI 

Mercury 6. 05 E+OO 

Vanadi um l.25E+02 
Zin c I .25E+03 

I Receptor exposure from Table 1139 
2 NO/\EL toxicity reference va lue from Table H. I 0. 
3 LO/\EL toxicity reference va lue from Table 11.11 . 

Exposure I 

(mg/kg/day) 

2.05E-05 
Ci20E-05 

I 38 E-03 
I .94 E-04 
l.85E-05 

I .35E-05 

8.31E-O I 

5.92E-O:l 

3.00E+OI 

3. 16E+OO 

8.27E+OO 

l.97E+OI 

5.26E-O I 

5.87E+OO 
3 05E+02 

4 I lazard quo tient calculated as HQ = exposure rate / toxicity relcrence va lue 
! BOLD ! : represents recertor HQ > I. 

Reference Value 

(mg/kg/day) 

2.20E-02 
2.20E-02 

5.00E-0 I 
5.601:-0 I 
7.70E-02 

I .OOE-02 

No data 

I .45E+OO 

I .OO E+OO 

1.00E+OO 

4.70E+O I 

3.85E+OO 
2.86 E+OO 

l.14E+OI 
l .45E+O I 

NR - Not Reported , mean concentration larger than max because or using 1/2 detection limit to calculate 

l' :\PIT\prnjccts\scncca\s4ri\risk\ccorisk\ncw scd imcnl \cco ri sk tablcs\S4_hawk6.x ls / ditch-hq 

2 

LOAEL Toxicity 

Reference Val ue 
j 

(mg/kg/day) 

2.20 E-O I 
2.201.:-0 I 

5 OOE-0 I 
2.25E+OO 
7.70E-02 
I OOE-0 I 

No data 
2.00E+O I 

5.00E+OO 

5.00E+OO 

6. l 7E+O I 

3.85E+OO 

2.86E+OO 

l .14E+O I 
1.3 1 E+02 

NOAEL Max 

llazard 

Quotient4 

0 0 
0.0 

0.0 
0.0 
0.0 

0.0 

--

0.1 

408.0 

13,9 

1.6 

22.4 

2.1 

11.0 
86. 1 

NOAEL Mean 

Hazard 

Q uot ient4 

0.0 
0.0 
0 () 

0.0 
0 () 

0.0 

--

0.0 
30.0 

3,2 

0.2 

5.1 

(] 2 

0.5 
21.0 

SEAD 4 RI/FS ,ndix H 

LOAEL Max 

Haza rd 

Q uot ient4 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

--
0.0 

81.6 

2,8 

L2 
22.4 

2.1 

11.0 

9.5 
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LOA EL Mean 

Hazard 

Quotient4 

0 0 

0.0 
0.0 
0.0 
().0 

0.0 

--

0.0 
6,0 

0.6 

0.1 

5.1 

0.2 

0.5 
2.3 
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Constituent 

Volatiles 
Acetone 

PAHs 
Acenap hth enc 
Acenap hthy lcnc 
Ant hracene 
Benzo( a)anthraecne 
lknz.o( ,1 )py renc 
lk nw( b )ll uoranthcnc 
Fknw( gh i )pcry !enc 
8en z.o( k)lluoranthcm: 
Chryscnc 
Di benz.( a.h )anth raccnc 
Fluoranthene 
Fluorenc 
I ndeno( 1.2,3 -cd)pyrcne 
2-Methy ln aphth alenc 
Phenanthrene 
Pyrene 

Semi-volatiles 
8 i s( 2-ethy I hex y I )phtha late 
Bu ty I ben zy I phthal ate 
Carbaz.ole 
Dibenwfura n 
4-Methy lphenol 
Phenol 

PCBs 
Aroc lor-1 254 
Aroc lor-1 2(10 

Pest icid es 
4.4'-DDD 
4.4'- DDI : 
4.4'-DDT 
Aldrin 

TABLE H.41 

Ca lculated Ditch Soil Ex posure - Mourning Dove 

SEAD4 

Seneca Army Depot Activity 

Max Detected Mean Cone. SP 1 
BAF2 

Co ne. (mg/kg) (mg/kg) (unitless) (unitless) 

1.801:-0 I l.92 E-02 5 :rn :+01 3.901:-0 I 

6.101:-0 1 2.201:-0 I 2. IOE-0 1 3.421:-01 
IJOl :-0 1 9.221:-02 l. 72E-O I I (lOE+OO 
1.70HOO 2.rn :-01 1.041:-01 5. IOE-02 
5 9()1 :_+oo 3.72E-01 1.5 1 E-02 1.251:-01 
'i . lOH OO 3.861:-0 I 1 02 1-:+oo 4 50E+OO 
-l.80 H 00 4.25 1:-0 I 1.001:-02 3.201:-01 
3.20H ·OO 2 581:-01 3 051:-03 2.40E-O I 
5 701:+00 3.9 1 E-01 4.251:-03 2.53 1:-01 
6 20E+OO 3.89E-O I 2 OOE-02 1.751:-0 1 
1.20HOO 2.491:-01 8.16E-03 l.75L-01 
I .C10 H O I (1 .2 81:-0 I 3.72E-02 7.92E-O I 
6 (101:-0 1 2.20E-O I 1.49 1:-01 3.42[-0 I 
3. IOE+OO 2.6 1 E-01 I 371.:-03 4.191:-0 I 
3. 1 OE-02 NR l.63E-OI 3.421:-0 1 
7.90HOO 3.3 11 :-0 1 I.OOE-01 1.22E-0 1 
l.20E+O I 5.12E-O I 4.43E-02 9.201:-02 

4 20E+O I I 22E+OO I .OOE-02 1.20E+OI 
I .(101:-02 NR 1.00E+OO 1.001-:+oo 
5 OOE-0 1 2. 19E-OI I OOE+OO I OOE+OO 
23(ll:-01 l.57E-01 1.5 1 E-0 1 I OOHOO 
2 J OE-02 NR 2.93HOO --

2. 101:-0 1 I.C17E-OI 5AOHOO --

5.801:-0 I 7.761:-02 7.051:-03 4.50[+00 
2 501:-0 1 4. 791:-02 3.931:-03 450[+()0 

9 OOl :-02 7.7 11.:-03 1.341:-02 1001:-() 1 
8.C10E-02 7.481:-03 I .80E-02 2.501:-02 
4.501:-02 5.661:-03 I .OOE-02 1.00L-01 
2.80E-03 l.74E-OJ 1.00E-02 J so1-:+oo 

l' :\l' rt \ projccts\scncca\s4rilri sk\ccorisk\ncw scdimcnt \cco ri sk tah lcs\S4_ dovc6.xls / ditch 

Dove Max 

Expos ure 3 

(mg/kg/day) 

5 671:-0 1 

1.44E-02 
3.59E-OJ 
2.48 E-02 
5.93 1-:-02 
5.671:-01 
5.571:-02 
3.341:-02 
6.061:-02 
6.70E-02 
1.2 11 :-02 
2.841:-0 I 
I J 2E-02 
3.73 1:-02 
6.46L-04 
1.1%-01 
I .37E-01 

5. I 7HOO 
I .22E-03 
3.821:-02 
6.07E-03 

--
--

2.98F-02 
1.281:-02 

8.731:-04 
7.%1:-04 
4.281:-04 
1.181:-04 

Dove Mean 

Ex posure 
J 

(mg/kg/da y) 

6.04E-02 

5.20E-03 
2.55E-03 
3.3 1 E-03 
3.741:-03 
4.29[-02 
4.93E-03 
2.691:-03 
4. l6E-03 
4.2 1E-03 
2.52E-03 
1.1 IE-02 
4.3 9E-03 
3. 14E-03 

NR 
4.97E-OJ 
5.861:-0J 

1.5 1 E-0 1 
NR 

I .67E-02 
4. 141:-03 

--
--

3.98E-03 
2.45E-03 

7.48E-05 
6.93E-05 
5.JSE-05 
7.JJE-05 

SEAD 4 Rl/r cndix 11 
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TABLE H.41 

Calcula ted Ditch So il Ex posure - Mournin g Dove 

SEA D 4 
Seneca Arm y Depot Activity 

Constitue nt 

131 IC. he ta 
Dieldrin 
Endr in ketone 

Metals 
/\ntimony 
Cadm ium 
Chromi um (total) 
Chromiu m VI 
Copper 
Lead 
Mercury 
Vanadium 
/ .in1.: 

SP: so il-lo-plant uptake foctor . 
2 Bi\ F: bim11.:eumul a1ion foc tor. 
3 1:xposurc calcu lated as 

Ma x Detected Mea n Cone. 

Cone. (mg/kg) (mg/kg) 

]JOE-OJ 1.771:-0J 
1.XOHl2 3.581:-03 

(1 .201:-02 5.121'.-03 

8.27E+O I 7.58E+OO 
3.4 1HOI 2.5 1 E+OO 
4.80Hll3 3.53E+02 
I .63H02 372E+O I 
9.88E+02 I. I IE+02 
3.74H02 8.55E+O I 
2.4 01'.+00 2 081:-0 1 
l.14HOJ 5.361:-Hl I 
I. 151:+0J 2.8 1H02 

ED = !(Cs* SP * C F * Ip) 1 (Cs* 111\F * la) 1 (Cs• ls) j * SFF / BW 

Where. ED = exposure dose 
Cs = maximum or mean concentration in soil (mg/kg) 

S P
1 

(unitless) 

1.99E-O I 
I 201:-0 1 
2.201:-02 

1.30E-04 
5.SOE-0 1 
7.50E-03 
7.SOE-03 
4 OOE-0 1 
5.80E-03 
9 OOE-0 1 
I .OOE-02 
1.401:+00 

CF = plant dry-to-wet-we ight conversion !actor (0.2) for inorganics only 
SP = soil -to-plant uptake foc tor for vege tati ve matter 
Ip = plant-matter intake rate for the Dove = 0.00925 kg/day 
Bi\F = invertebrate bioaccumulation fac tor (unitlcss) 
la = animal -matter in take rate fo r the Dove = 0.00 15 kg/day 
Is = soi l intake rate for the Dove = 0.00 125 kg/day 
SIT = site forag ing foctor = I 
FlW = body weight = 0.157 kg 

BAF
2 

(unitless) 

1.00HOO 
4.701:-02 
l .80Hl l 

I .OOE+OO 
2. 1 SE-02 
7.75E-O I 
7.75E-0 1 
6.821:-0 1 
2. 101:+oo 
2.JOHOI 
I OO E+OO 
9.90E+OO 

NR - Not Reported. mean concen tration larger than max because of using 1/2 detection limi t to calcu late 

l' :\l'l'l\projectslscnecals4rilrisklecorisklnew sedimcnt\eco risk tabk s\S4 _dove(uds / ditch 

Dove Ma x 

Expos ure J 

(mg/kg/da y) 

9 c,5 1:-os 
2.7%-04 
6.8 11:-04 

145E+OO 
4.99E-O I 
742E+O I 
2.52E+OO 
1.90E+O! 
Ul5E+OI 
5.72E-O I 
2.0IHOI 
1.37H02 

Dove Mean 

Exposure 
3 

( mg/kg/clay) 

5. I 7E-05 
5.551:-05 
5.62L-05 

l .33E-0 1 
3.68E-02 
545E+OO 
5.74E-O I 
2.12E+OO 
240E+OO 
4.97r:-02 
9.44E-0 1 
3 34E+OI 

SE/\D 4 RI / I pend ix 11 
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Dove Max Exposure I 

Co nstituent (mg/kg/day) 

Vo lat iles 

/\cctonc 5.67E-01 

PAHs 

;\cenaphthenc 1.441:-02 

/\ccnaphlhylcne 3.59[-03 
;\n(hracene 2.48[-02 

Ben zo( a)anthraccnc 5.931:-02 

Ben7.o(a)pyrene 5.671'>0 1 

Benzo( h ) lluoranth cne 5 57 1'.-02 

lkn zo(gh i )pcry lcne 3 34 1:-02 

lkn zo( k )fl uoranthene 6.06L-02 

Chryscnc 6.701'.-02 

Di bcnz(a,h )an thraccnc 1.2 1 E-02 

Fluoranthenc 2.841:-01 

Fluorcnc I .32E-02 

lnd cno( 1.2.3 -cd)py rcnc 3.731:-02 

2-Mcthy ln a phthal c nc 6.461:-04 

Phcnanlhrcnc l . 19E-OI 

l'y rcne 1.371'.-0 I 

Semi-volat iles 

13 is(2-cthy I hex y I )phlha late 5. 17E+OO 

13 ut y I bcnzy I phtha I ate l.22E-03 

Carbazolc 3 .82E-02 

Dibenwf'uran 6 07E-03 

4-Mcthy lphcnol --
l'hcn ol --

PC Bs 

/\roclor-1254 2.981:-02 

/\roclor- 1260 I .28E-02 

Pesticides 

4.4 '-DDD 8.731:-04 

4.4 '-DD[ 7.%1-.-04 

4.4'-DDT 4 .28 1:-()4 

/\ ldri 11 I 18E-04 
13 1 IC. beta 9.65 1'.-05 

TABLE H.42 

Calc ulated Ditch Soi l Hazard Quotients - Mourning Dove 

SEAD4 

Seneca Army Depot Act ivity 

Dove Mean NOAEI. Toxicity LOAEI. Tox icity 

Ex pos ure I Rcfcr-ence Value 2 Reference Va lue .I 

(mg/kg/day) (mg/kg/day) (mg/kg/day) 

6.041:-02 6. IOE+02 6. IOE+02 

5.201:-03 2.85E+OI 2.85E+02 

2.55E-03 2.85E+O I 2.85E+02 

3.3 1 E-03 2.85E+O I 2.851:+02 

3.741:-03 2.851:+0 I 2.85E+02 

4 .291-:-02 2.85E+O I 2 85E+02 

4 .931'.-03 2.85E+O I 2 85E+02 

2NJE-03 2. 85E+O I 2 85E+02 

4 . 1 C,E-03 2.85E+O I 2 85E+02 

4 .2 11-:-03 2.85E+O I 2.85E+02 

2.521:-03 2 85E+O I 2.85E+02 

1. 11 E-02 2. 85E+O I 2.85E+02 

4 .J<JE-03 2 85E+O I 2 85E+02 

3. 141:-03 2.851'.+0 I 2.85E+02 

NR 2.85E+OI 2.85E+02 

4.971:-03 2 85E+O I 2.85[+02 
5.8(11 :_03 2 85E+O I 2 851'+02 

1.5 1 E-01 I I IE+OO 1. II E+OO 

NR No data No data 

1.671:-02 No data No data 

4. 141:-03 2. ISE-01 2. ISE-01 

-- 2.06E-0 1 2.06E-0 1 

-- 110 data 11 0 data 

3 .98E-03 I .SOE-0 I I .80E+OO 

2.451'.-03 1.801'.-0 I 1.80E+OO 

7.481'.-05 2.80E-03 2.801:-02 

(i .931:-05 2.801:-03 2.801 ·: -02 

5.381:-05 2.80L-03 2. XOE-02 

7.JJ L-05 5 001'.-0I 5.tHlL-01 
5. 17L-05 5.60L-O I 2.25E+OO 

P:IPIT\ projct:tslscm:ca\s4 ri l ri sklccnrisk\11cw scdi1m:111\cco ri sk 1abks\S4 _ dovc(i.x ls / ditch-hq 

NOAEL M:1x NOAEL 
llazard Mean Hazard 

Q uotient' Quotient' 

0.0 0.0 

00 0.0 
(l.0 0.0 

0.0 00 

00 00 

0 0 0 0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 00 

00 0.0 

0.0 00 

00 0.0 

0.0 0.0 

00 NR 
00 0.0 

0 0 0.0 

-U 0.1 

-- --
-- --

0 0 00 

-- --

-- --

0.2 0.0 

0.1 00 

0 3 0 0 

0.3 0 0 

0. 2 00 
() () 0 .0 
() 0 () 0 

SE/\D 4 RI / I·. pcndi x II 

Revision: 2 

Date: January 2002 

LOA EL Max LOA EL Mean 

1-lazai-d llazard 

Quotient' Quotie nt' 

00 0 0 

00 0.0 

0.0 0.0 

0.0 00 

0 .0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

00 0.0 

00 0. 0 

0 .0 0.0 

00 0.0 

00 0.0 

0.0 0 0 

0.0 NR 
0.0 0.0 

00 0. 0 

4.7 0. 1 

-- --
-- --

0.0 0.0 

-- --
-- --

0.0 0.0 

00 0.0 

0.0 0 .0 

0.0 0.0 

00 00 
() () 0 .0 
0 () 00 



, 
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Dove Max Expos ure 

Co nstituent (mg/kg/day) 

Dic ldrin 2.7%-04 
1-: ndrin kctonc (1 .8 11:-()4 

Metals 

/\ ntimony l .45H0II 
Cadlll iulll 4.9lJL-0 I 
Chrom ium (total) 7.42H0 I 

Chromium YI 2.52E+00 

Copper 1.90[+0 1 

l ,cacl 1.05E+0 I 

Mercury 5.72E-0 1 

Vanadium 2.0 IE+0I 
I.inc l.37E+02 

I Receptor c.xposure from Tnble 11.4 I. 
~ NOAf:L loxicity rei'crenrc vnlue from Table 11. 10. 
J I.ClAEI. loxic ity rcl"c rcnce va lue l"rom Table 11. 11 

I 

--l 11:izard quotient 1.:akulat..:d as I IQ exposure rate / toxicit y n..:lcn.:ncc value 
1101 ,1> I: represents receptor I IQ I. 

TABLE H.42 

Ca lculated Ditch Soil Hazard Quotients - Mourning Dove 

SEAD4 

Seneca Army Depot Activity 

Dove Mean NOA EL Toxicity LOA EL Toxicity 

Exposure I Reference Value 2 Reference Value J 

(mg/kg/day) (mg/kg/day) (mg/kg/day) 

5.55 L-05 7.70 E-02 7.70E-02 

5.62E-05 1.00E-02 1.00l '.-0 1 

UJ L-0 1 No data No dal ,1 

J .6XL-02 1.45E+00 200E+0 I 

5.45H00 I 00H00 5.00H00 

5.74 E-01 1.00E+00 5 00 E+00 

2.12E+00 4.70E+0 I 6.17H0 I 

2.40H00 1.I JE+00 1.1 3E+0 I 

4.97 E-02 4.S0E-0 I 9.00E-0 1 

9.44E-0 I 1.1 4E+0 I l . 14H0 I 
3.34E+0 I I .45E+0 1 1.3 1 E+02 

NR - Not Rcpo rt cd. mea n conct..: ntrati on larger than max hcca ust.: or using 1/:! <.ktccl ion limit to calculatt! 

l' :\ l'IT\projccls\scncca\s4 rilrisk\ccor isk\11 cw scdi111cn1\cco ri sk tabks\S4 _ dovdi .xls / di lch-hq 

NOA EL Max NOAEL 
Hazard Mean Hazard 

Quotient4 Quotient4 

00 0 () 

0 I 00 

-- --

0.34 0.0 
74.2 s.s 
2.S 0.6 
0.4 0.0 

9.3 2.1 

1.3 0. 1 

1.8 0. 1 
9.4 2.3 

SE/\D 4 RI/ I pcndix 11 

Revision: 2 

Dale: January 2002 

LOA EL M:1x LOA EL Mean 
l·la:,:ard Hazard 

Quotient4 Quotient4 

0.0 0.0 
0 0 0.0 

-- --
0.0 ll.0 
14.8 I.I 

0.5 0. 1 

0.3 0.0 

0.9 02 

0.6 0. 1 

1.8 0. 1 
1.0 0.3 
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TABLEH.43 
lnHrtebrate Risk Screening for Ditch Soil COPCs 

SL \D 4 
Seneca Army Depot Acthity 

SEAD--l R llfS Appendix H 

Revision: 2 

Date: January 2002 

Ditch So il Comparison to Benchmark' 

Exceeds Exceeds l\Iircro-

Max Detect Earth- Micro- Ear1hworm organism 

Ana]yte (mg/kg) Location worn1s organisms Benchmark? Benchmark'! 

Volat il es 
Acetone l. 80£-0 1 SO4-8 na na No Criteria No Criteria 

PAHs 
Acenaphthene 6. l 0E-0 1 SO4-17 na na N o Criteri a No Criteri a 

Acenaphthylene 1.30£ -0 1 SD4-36 na na . io Criteri a No Criteria 

Anthracene U 0E+00 SD4-17 na na No Criteri a No Criteria 

Benzo(a)anthrncene 5.90£-,-0(1 SD-l-1 7 na na No Criteri a No Criteria 

Benzo(a)pyrene 5. I 0E- 00 SO4-1 7 na IHI ~o Criteria No Criteria 

Benzo(b )fluoranthene -l.80£-,-00 SD-l-17 na na \:o Criteri a No Criteria 

Benzo(ghi )perylene :;.20£- 00 SD-l-1 7 na na ~o Criteri a 1'0 Criteria 

Benzo(k )fl uoranthene 5. 70£- 00 SD-l-1 7 na na No Criteria No Criteri a 

Chrvsene 6.20£- 00 SD-l -1 7 na na 1'0 Criteri a No Criteria 

Dibenz(a.h)anthracene l. 20£- 00 SD-l- 17 na na ;\o Criteri a >lo Criteria 

Fluoranthene J .60E- 0 1 SD-l-17 na na >!o Criteria No Cri teria 

Fluorene 6.60£-0 1 SD-l -1 7 30 na 1'0 1'0 Criteria 

lndeno( 1,2,3-cd)pyrene 3. l 0E- 00 SD4 -1 7 na na :\o Criteri a No Cri teri a 

2-l\·lethylnaphthalene 3.1 0E-02 SD4-22 na na No Criteria No Criteria 

Phenanthrene 7.90£ -,- 00 SD-l-1 7 na na 1'0 Criteria . ·o Criteria 

Pyrene l.20P0 I SD-l-1 7 na na ~ o Criteri a f\o Criteria 

Semi-vols 
Bis(2-ethylhexyl)phthalate -l .20P0 I SD-l-29 na na ~o Criteri a 1'0 Criteria 

Butylbenzylphthalate 1.60£-02 SD-l-32 na na No Criteri a No Criteria 

Carbazo le 5.00E -0 1 SD-l-17 na na No Criteri a No Criteria 

Dibenzofuran 2.30£-0 1 SO4- 17 na na N o Criteri a No Criteri a 

4-:\ lethlphenol 2.:i0E-02 SD-l-33 na na \:o Criteri a >lo Criteria 

Phenol 2. I0E-0 1 SO4-28 30 JOO 1'0 No 

PCBs 
r\roclor-1 25-l 5.S0E-0 1 SD-l-1 2 na na ~o Criteri a ;\Jo Criteri a 

Aroclor-1 260 2.50E-0 I SD-l- 12 na na \:o Criteri a >Jo Criteria 

Pesticides 
-l ,-l '-DDD 9.00E-02 SD-l-8 na na ~o Criteria No Criteri a 

-l,-l '-DDE 8.60E-02 SD-l -8 na na ~o Criteria >Jo Crit eria 

-l.-l '-DDT -l .50E-02 SD-l-1 2 na na \:o Criteri a No Criteri a 

Aldrin 2.80£-03 SD-l-1 6 na na ~o Criteria ~ o Criteria 

BHC. beta 3.30£-03 SD4--l-l na na '-io Criteri a N o Criteria 

Dieldrin l .S0E-02 SD-l-1 2 na na ~o Criteria 1'0 Cri teri a 

Endrin ketone 6. 20E-02 SD-l-36 na na ~-o Criteri a No Cri teria 

Meta ls 
Antimony 8.27E- 0 I SD-l -6 na na ~o Criteri a No Cri teri a 

Cadmium 3.-ll E~0 I SD-l -7 20 20 Yes Yes 

Clu·omium (total) 4 80E- 03 SO4--!2 0. -l IO Yes Yes 

Chromium \' I 1.63£ - 02 SD-l --13 na IO ~ o Criteri a Yes 

Copper 9.88E- 02 SD4--l2 60 100 Yes Yes 

Lead 3. 7-lE+02 SD-l-8 500 900 No No 

Mercury 2.-l 0E+00 SD-l--12 0.1 30 Yes 1'0 

Vanadium l. l -lE- 03 SD-l-28 na 20 ~o Criteri a Yes 

Zinc l.1 5P03 SD-l- 13 100 100 Yes Yes 

\\'11 1. ~ I E and G \ \ ' Suter IT. Tox1colog1cal Benchmark\ fo r Scru mng Potennal Co111am111a111, of Concern (or Effects on S01/ 

and Ll/ter /nreiubrates and Heterotrop/11c ? race» . :-Slan m :vfan etta Enrnonmental Restorat ion Program. September 1994 (Table 3) 
Earthwonns-Screemng benchmark conce: ntrat10ns for th e: tox1c1ty of chemicals to e:arthwomls 
~hcroo:-gamsms-Scre:emng benchmark concentrati ons for the: tox1ctty of che:m1 cals to soil m1croorgamsrns and m1 crobrnl processes 

na - crill!na 1s not arailable 

P ,PIT proJe:Cts se:neca s ~n nsk e:consk ne:w se:d 1me:nt ln\'e: rts6 xis C\\ · 
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Tallie 11.44 
( ';1 kul:1tcd Sed iment Max imum Exposure - G reat Blue llcron 

Seneca / SEA D-4 

Seneca Anti)' Depot Acti vity 

SEAD 4 ppcndix 11 
K.cvision : 2 

Date: J.urn nry 2002 

Surfac,· Wall'r Srtliull'ul Estinrn t,•d Pore Wale r J Bioaccumulation Factors ' Trophic Level 2 Grea t Blu e ll eron 
Max ('o nr. 1\tla:\ Co ne. \ \'all' r Cone. 

Co nstituent (mg/ L) 1 
(mg/kg)

2 logl\.or ( 111g/ L) logh:ow 

Vo la ti les 

J\t.:1.·1onc 4 001 '-0, 2 IOF-01 -U.24 
Car hon di sulfide I 201:-112 2 18 IJ2E-llJ 1.R4 
fVkthy l c1hyl ~clone 

7 
... 1>0 1.:.-02 0.09 l.05Ell1U 0.28 

Scmi-Vn l:1tilcs 

4-Mct hylphcnol I 411 1·> 11 1 I () ') 7.521'-02 1.67 
N-N it1 osod iprnpyla m inc 7 4 1111'-0 I 1. 38 4.50E-O I 1.40 

Ni t ro:1ro m:1tics 

4-amino-2.6-L>ini1rotol11 t· 11 c 1.40 1:-11 I NA 

I lcrhit·idcs 

2.-1.5-T 1 101-:-02 ?. 17 2 971:-0J J.40 

M cl:ils 

J\ lt1111 i 1111111 7 . .151: I Oil I 75 E 1 (I,) NA 
, \ 1111111 0 11 y (1MIF-Ol , 0-11 , ti I NA 
1\I S\,: l 1H: 4 201:-0J X 111 1' >110 NA 
llarium 2 "E-0 I I 02 1: I 02 NA 
lkryll ium r, 501:-01 ()3 10 I .OJ E-04 NA 
Chn1111 iu111 4.481'-02 :-1 .J 1 E I OJ NA 
Ch10111 iu111. I lcxc1vc1h.: 111 NA NA 
('oha ll 1.%E-02 I 4 11;1 0 1 N/\ 
( 'oppcr 9. 701:-02 2.<i4E tOJ NA 
Ir on 1.66 1: >lll 2.')2ic I 04 NA 
Ma 11 g.111csc 2.]5 E 1110 5.(,9E 102 NA 
Mercury l .r,OE-111 NA NA 
Nickel J .26E-02 J .J4E I Ill NA 
V;mad ium 2.25E-02 2.82[10 1 NA 
Zi nc 4.92[-0 I C, .JOE 102 NA 

Includes conccntrntions for constituents tlctcc1ccl in surf:i cc water , hl;111J.. ccl fll icli c;ll cs 1111a lytc i:- hclow cl e1cct"il111 litn it 
lncluch:s concentrations for const1tucn ts detected 111 :-cdimc11t, hl;rnl,.: cell indicates analy1c is below detection lim it 
1•l11c wa tc1 ct inccntrations arc csti1natcd 11si 11 ~ pn11i1it1ni11g ct1cnicicnts {Koc ar,d Kd ror (1 rgan ics and metals , respecti ve ly). 

NI\ and" --" - not available Blank cell s incli cat t: 1hat the cs1i111a1cd pore water data was 1101 necessary fo r th e calcu latio n 

HCF Ref 

IU9 

14 7 

1.0 

II 

7 

I f 

225 ')4 

?.J I " 
I r 

17 g 
ltlO h 
19 I, 

I g 

I g 

I r 
100 d 

I r 
I f 

68600 C 

)6 g 

I r 
1()00 d 

4 Kow - ocrn no l-water pa11iti(111 cocffi c ic 11 l, llCF - hiocom:cnt1 al ion fac lnr . FCM - food cha in multi pl ier. 111\F - hioaccumulation fa ctor (sec text) 

FCM 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

I 
I 

I 

I 

B('F va lues arc calculat ed usi ng 1hc clu.:mical-specifi c Kow- nCF- 10 ' (0 76 • 1ogKow-O 2:i) (DPD. 1999) un less otherwise referenced. llAF =- BCF • F{'rvl 

T issue Co ne. 

BAF (111g/kgl 

o.:w l.55E-O, 

14 7 I <J4E-112 

1.0 I OIE 11111 

II 8 DE-01 
7 .1 .07E lllO 

I 

215 ,, ... r, .7 1 E-01 

2:1 1 1.71W lll.1 

I h 601-:-0J 

17 7 141-:-112 

100 2. IJE 10 1 
l'l I .WiE-OJ 

I 4.4RE-02 

I 

I I %E-02 

100 •J . 71)[ ➔ 011 

I I.C,6[10 1 

I 2.J5E ➔ OO 

(,86011 

36 1. 17[ 100 

I 2.25 E-02 

10011 4.92E 1112 

" Esti mated prey concen1ratio 11:,; arc modeled using mcasm cd surface wale r com.:en tra lions and llAF:-. . if surface wa ler cnnccntrnlitlllS were not co ll ected. th en calculal cd pore watcr crn1centrntions wc1c used 

(1 E'<posure fo, g1cat blue htrnn (sedi ment nnd su rfacc w;n(·r ('()PCs) 1s c;dcul all::d as 

E'<pOStll'e ED ': !(Cs . Is) I (Cf. la) + (Cw " lw)I. SFF / nw 
Where . ED '"' exposure dose 
Cs =-- ma-.;imum conccnl ration in scdimcnl (mg/J..g) 

Is .- incidental "edimcnt imaJ..c rate (0 0107 kg/da y) 

Cf :: modeled conccnll a tion in li s h tissue (mg/kg) 

l:i · animal- mntlcr rntnkc rntc (0 .. noo kg/da v) 

Cw maxim um cnncent rat in n in smfacc wnter (mg/I. ) 

lw inc idenrn l surf:u.:e wn tcr inta\..c 1a1c (0 IWiR L/da y} 

SF17 s it e fo ra ging foc lor (a:,;smrn.:d to he I for screening nsses:,;mcnl) 

BW bod y wt.·igh1 (~ 19 kg) 

7 Ko( and Knw va lrn.::,; were 1akc11 from Ri s\., l\si.ci.i.mcnt l11 lt11111at1rn1 Svs lc:m (R,\IS ). lkt:t.·mhet :!OOI 

Reference!'> 

a Sample ct al . I '>9h 

h J\Q l IIR F database 

I.:'. F.i .. kt . l 1JS(, 

dATSIJR, 191}) 

I' \lfll \ pr 11i1..·c1s\.'ieneca\"4ri\risk \ccoris J.. \ ne w scdimcn1\S4 ghh7 xls/c -.;pos- 111 ;1-.: 

r dd :11111 
g ,\ ·I S DR 11,,,2 
h 1\ 'I S DR l 1JIJ() 

Ex po!-iurc 

(mg/kg/da y{' 

J . 14E-0J 

:; 5<,E-03 

USE-01 

l .46E-O I 

5.45E-11 1 

1.ROE-0.1 

1. ISE-11 1 

5.23E+02 

r, 4XE-OI 

l . 17E-OI 

5.06E >00 

8.68[-0J 

4.25E+O I 

1.85E-OI 

J .56E•10 I 

J.78[1·02 

7.82E 1llll 

2.05E-OJ 

6.36 E-O I 

H,7E-OI 

9.4(,E+II I 
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Table 11.45 
Cakul.-,tcd Sediment Mean Ex posure - G n ·a t Blue Heron 

Seneca / SEA D-4 
Seneca Army Depot Act ivi ty 

Surfa ce Water Sediment Es limatcd Pore Waler J Bioaccumulation Factors 
~lean 

Mc;rn Cone. Co ne. logKoc Wa ter Cone. 
Constiturnt (mg/ L) 1 (mg/kg) 2 or Kd (mg/ L) logKow 

Volatih·s 

1\ cc tonc 1 55 1'-01 ,, oxF-oc .o 24 

Cmh1111 d1su llidc I 2Xl:-02 2 \X I 40E-OJ I 84 

i\lcthvl c th vl l..c10m· ' 2 )7 1: -02 (I (14 ) S 501'-0I 0 28 

St•mi - \ '11l :11 ih•s 

4-Mcthvlph1.·11ul 2 I21:-IJI 

I 
I (1l) 

I 
I I -11'-0 I 

I 
I <,7 

I N • N 11111~nd 1p1 l 1pvl ;111 1111 1.· ' .t ()<;J,'. . (JI I lX 4 ·1·11'-0I I 40 

N i1 ro:1ro ma1ics 

4- ;,m i,w-2.(1- I )i ni I I l1ln 1 ucnc q OO E-02 NA I I 
ll t•r hi r ides 

2.4.5-T l) 48F-0.1 2 27 I 14 1'-0.1 .1 40 

Met :, ls 

Al uminum 874 E-0 I I .48 I· l 04 NA 
;\nt imony NR }. ()CJ )· I 0 1 NA Ni\ 
A1 ~c111c 1 27 1:-01 6.4:1 1· I 0(1 Ni\ 
lk-11111111 <, "<, E-02 7 .7,IJ: I 0 1 Ni\ 
lk 1vll1ut11 S ')01:-0 1 (11 1() 9 351:-05 NA 
( 'hrnmi nm x nx 1:.n.1 2. 01 1: ! ()\ NA 
( ·11,umium. hc\;il\ alcnt N1\ Ni\ 
('ohalt l I ) F -0 ~ 1 ~O F 1(11 Ni\ 
('oppcr 2 ~•l E-02 1 ::;. 11 · !(1.i NA 
lfl lll 2 02 1: t ()() 2 52. F 10.1 Ni\ 
M;mgancsc .1 IS l '-0 I -1 541 ' 102 Ni\ 
Mc1cury I 201'-0I NA N1\ 
Nickel 4 W E-OJ J OlJE tOI N1\ 
V:-madi um 4 IOE-01 2 lSl'HII NA 
Zinc 6 S0 E-02 4 4SE rn:,. NA 

NK • Not Rcpor!cd. mc:m concentration largc1 than ma -.; hcc:n,,e of us ing 1/2 dctcc1ion Ii mil to calculate 

I Includes conccntrati<lnS for constitul'n ls ddcc tcd in surface wah:r . blank cdl illllica ll:s analy1c is below dctcc1ion limit 
2 lncludcs concen trat ions for c011sllt11c11 1s detech.:d in si.:di1m.:111 . bl ank cd l indi calcs :malylc is hdow dc1cr.:1ion limi t 

BCF 

(I 1l) 

1-1 7 

1 0 

II 

7 

(l )1) 

225 1)4 

23 I 

I 

17 

100 

I'> 

I 

I 

I 

100 

10 

I 

(1X(100 

1<, 

I 

1000 

J Pore water conccn1ra1 io ns :ire cs1i111a11:d usi ng pa rti tioni ng cocfficicn ts (Koc and Kd fo r organics :ind mcwls. rcspecti vcl y) 

NA and " .• "· not availahlc nl:mk t:clls indicah: 1ha1 1he estimated pore wa11.:r data was no1 r1 ct:cssary for thc t:alc11latio11 

Ref FC~I 

I I 
I 

I 

I I 
I 

I 

I I I 

I I I 

tal I I 

(I) 

lil I 

(g) _ 

ih) 

(g) 

(g) I 

(I) I 

id) 

(I) 

( I) I 

(c) I 

(i) I 

(I) I 

(h) I 

4 Kow · oc tanol-wal cl parrition r.:oc l1i cicnt. BCF - hiocoim.:1111a1io11 fot: lo r. FCM • food chain mul tipl ier. BAF • biuaccunn1l a1io11 faclor (sec text) 

' 

ll,\F 

I 

O .N 

14 7 

10 

I 
II 

7 

I o Sll 

I 225 I).) 

I 2l 1 

17 

100 

l'l 

I 

I 

I 

100 

I 

I 

(1X600 

1(, 

I 

1000 
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I 171:-0.1 
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I 
I 25F HlO 

I 
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7 K. ". and K11,1 va hJl'S wcrc tahn fwm Risi-. ,\-.;-.;c.-.;o;: 1111.·111 l11fnr1na1ion Sys li.: 111 (RAIS) . Deccmhcr 200 1 

RcrL'lenCC'i 
a Sample cl al . 191)(1 

h AQ l /JRI: da1aha,;;i,: 

c Eisk , . J')8h 

d A l'!-i DR. JtJtH 

p \ l1ITlp111J ct: l\ \.-.cnt.:c:i\-.;4n\11 sk\cc1 u i._l,. \rww , cd1 mc11 1\S.1 ghh7 ,,:l-.; 1cx pl1,- 111 L':t11 

f dt.: foul1 

~ J\TSD R 1'19:! 
h AT!-i DR 19')() 

SEA D -l I .ppcndix 11 

Revision 2 

Dale Jrnwa, v 2002 

1/21/2002 



() 



TaUleH.46 , Sl:i\ D 4 RI/I endix ll 
1\.cv isio11 2 

Calculated Sed iment llazanl Quotients - Great Blue I leron 

Seneca/ SEAD-4 

Great Blue 
lleron Max 

Exposure I 

Constituent (111:,:/ki,:/day) 

Volatiles 
Acetone 3 141:-03 
Ca rhnn disullidc 3.561:-03 
Methyl ethyl ketone 1.781:-0 I 

Semi-Volatiles 
4-Mclhylphcnn l 1.461:-0 1 
N-nitn1sndipropy la111 i1H.: 5.45 1:-0 I 

Nitroaromatic~ 

4-am ino-2,6-d initrotoluene 1.801'.-03 

ll crhicid cs 

2.4.5-T 1.1 81:-0 1 

Metals 

Aluminum 5.231:+02 

Antimony 6.481:-0 I 

Arsenic 1.171:-0 I 

Barium 5.06 1-:+00 

Berylliu m 8.68 1:-03 

Chromium 4.251-:+0I 

Chromium. hex ava lent 0.001-:+oo 

Cobalt 1.851:-0 I 

Copper 3.561-:+0 I 

Iron 3. 78E+02 

Manganese 7.82E+OO 

Mercury 2 05 1:-03 

Nickel 6.36E-O I 

Vanadium 3.67E-O I 

line 9.46[+0 I 

I Receptor exposure rrom Table 11 .44 and Table 11 .45. 
2 NO/\ IJ . tox icity rc li:rence value from Table 11 10 
3 1.0/\ 1:1 . tnx icitv reli: rcncc va lue l"rnm Tahle 11 11 

Seneca Army Depot Activity 

C real Blue 
1 lcrnn Mean NOAEI, 

1-.: xposm·e I NOAEL TRV2 LOAELTRV3 Max llazard 

(mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient4 

1.561:-03 6.101-:+02 6.I OE+02 0 0 
3.801:-03 11 0 dat,1 110 data --
9.321:-02 11 0 data 110 data --

2.22 1:-0 I 2. 061:-0 1 2. 061:-01 0.7 
:U81:-0 I no data 1w da ta --

-- no data 11 0 data --

5.331:-02 no data 11 0 da ta --

2. 261-:+02 I.IO E+02 I.IO E+02 4.8 
-- no data 11 0 data --

8.641:-02 5. l4E+OO I .28 E+O I 0.0 
2. 151:+oo 2.08[+0 I 4.161:+0 I 0.2 
7. 881:-03 no da ta 11 0 da ta --
2. 60 1-:+0 I I. OOE+OO 5 OOE+OO -12 
O.OOHOO I .OOH OO 5.00E+OO {J.0 
1.551:-0 I no data no data --

2. 0 IH OI 4. 70E+OI 6. 17E+OI 0.8 
3.24 1-:+02 no data no data --
5.89E+OO 9.77 E+02 9.77E+02 0.0 
1.54E-03 6.40E-03 6.4 0[ -02 0.3 
4.26E-O I 7.74E+OI l .07 E+02 0.0 
3.06E-OI l.l 4E+OI l.1 4E+OI 0.0 
1.7 11-:+0 I l. 45 E+O I l .3 1E+02 6.5 

4 1 lazard quotient ca lculated as 11() = c~pnsu rL' ra te / tns icity rel'crcnce val ue If' 11() < I. no effects arc cs pccted 
I BO LD I indicates recep tor 11() > I. 

"--" Can not be calculated due In lal'k or toxicity thila 

P \pi1,pnijcc1s\sc 11cca\s4ri \risk\cc0rik \Ncw Scdi11 1c111\S4 J:.! hl17 \. ls\11(.)s 

Date . January 2002 

NOAl<.: L LOAEL 
Mc:rn LOA EL Max Mean 

llazard llazard Hazard 

Quotient4 Quotient4 Quotient4 

0 0 0.0 0.0 

-- -- --
-- -- --

I.I 0 7 I.I 
-- -- --

-- -- --

-- -- --

2.1 4.8 2.1 
-- -- --

0.0 0.0 0.0 

0.1 0.1 0. 1 

-- -- --
26 8.5 5.2 
0.0 0.0 0 0 

-- -- --

0.4 0 6 0.3 

-- -- --

0.0 0.0 0.0 

0.2 00 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 
1.2 0.7 0. 1 
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Constituent 

P A Hs 

Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )tluoranthene 
Benzo(gh i)pery lene 
Benw( k )llu ornnlh ene 

Chrysene 

I ndeno( 1,2,3 -cd)pyrene 

Semivo latiles 

Carbazole 

Pesticides 

Alpha-Chlordane 
Gamm a-Chlordane 

Nitroarom a tics 

1,3 -Dinitrobenzene 

Meta ls 

Alumin um 
Barium 
Cadmium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Sil ve r 
Vanad ium 
Zinc 

TABLE H.47 
Surface Water Ex posure Concentrations - Largem outh Bass 

SEA D4 

Seneca Arm y Depot , NY 

Surface Water Surface Water Largem outh Bass Max 

Max Detect Cone. (mg/ L) Meirn Cone. (mg/L) Exposure (m g/ L) 1 

l. 80E-04 I .82E-03 I .80 E-04 
I .S0E-04 l. 82E-03 1.S0E-04 
I .S0E-04 l. 82E-03 I .S 0E-04 
7.00E-05 1.81 E-03 7.00E-05 
I .60E-04 I .82E-03 I .60E-04 
I .80E-04 l. 82E-03 l. 80E-04 
7.00 E-05 1.8 1E-03 7.00E-05 

5.00E-05 1.81 E-03 5.00E-05 

7.70E-06 3.28E-06 7.70E-06 
6.40E-06 3. I0E-06 6.40E-06 

7.00E-05 I. I0E-04 7.00E-05 

7.35E+00 8.74E-0 I 7.35E+00 
2. I 3E-0 I 6.56E-02 2. 13E-0 1 
l .16E-02 I .86E-03 l .16E-02 
I .96E-02 3.I SE-03 I .96E-02 
9.70E-02 2.29E-02 9.70E-02 
l.66E+0 I 2.02E+00 l.66E+0 I 

I. 17E-0 I I .35E-02 I. I 7E-0 I 

2.35E+00 3.IS E-0 1 2.35E+00 
l .70E-03 I .37E-03 U0E-03 
2.25E-02 4. 1 0E-03 2.25E-02 

4.92E-0 I 6.S0E-02 4.92E-0 I 

I Exposure concent rations for lish equa ls the surrace wate r co ncentrat ion . 

l': \ pi t\projects\scncca\s4ri\ risk\eco risk\li na I_ soi l_ rcv\S4 _ lish6 .x Is / ex p-conc 

SEAD4 RI /FS. .endix H 
Date: January 2002 

Largemouth Bass Mean 

Exposure (mg/L) 1 

I .82E-03 
I .82E-03 
1.82E-03 
1.81 E-03 
l.82E-03 
l.82E-03 
1.81 E-03 

1.81 E-03 

3.28E-06 
3. 1 0E-06 

I. I0E-04 

8.74 E-0I 
6.56E-02 
I .86E-03 
3. I SE-03 
2.29E-02 
2.02E+00 
I .35 E-02 
3. ISE-01 
l.3 7E-03 
4. 1 0E-03 
6.S0E-02 
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TABLE H.48 

Calculated Surface Water Hazard Quotients - Largemouth Bass 

SEAD4 
Seneca Army Depot, NY 

Largemouth Bass Largemouth Bass 
Max Exposure Mean Exposure Tox icity Reference 

Constituent (mg/L) (mg/L) Value (mg/L) 

PAHs 
Benzo(a)anthracene l.80 E-04 I .82E-03 I .00E+02 
Benzo(a)pyrene I.S0 E-04 I .82E-03 I 00E+02 
Benzo(b )fluoranthene I. S0E-04 l.82E-03 I 00[+02 
Benzo(gh i)perylene 7 00E-05 1.8 1 E-03 I 00[+02 
11cnzo(k )fluoranthcnc I .60E-04 l.82E-03 1 oor-:+02 
Chryscnc I .80E-04 I .82E-03 1.001-:+02 
lndeno( 1,2 ,3-cd)pyrene 7 O0E-05 1.81 E-03 1.00[+02 

Semivolatiles 
Carbazo le 5.00E-05 1.81 E-03 no data 

Pesticides 
Alpha-Chlordane 7.70E-06 3.28E-06 7.1 0l~-03 
Gamma-Chlordane 6.40E-06 3.1 0E-06 7. 1 0E-03 

Nitroaromatics 
1,3-Dinitrobenzene 7.00E-05 I.IOE-04 5 00E-0 I 

Metals 
Aluminum 7.35E+00 8.74E-0 I 1.1 IE+00 I 
Barium 2.13E-0 I 6.56E-02 5.00E+00 
Cadmium l.16 E-02 I .86E-03 5.00E-04 
Coba lt 1.96E-02 3. ISE-03 6.00E-03 
Copper 9.70E-02 2.29E-02 l.24E+00 
Iron l.66E+0 I 2.02E+O0 I 50E+00 
Lead l.17 E-0 I I .35E-02 5.85E+00 
Manganese 2.35E+00 3.1 SE-0 I 1.30E+00 I 
Silver l.70E-03 I .37E-03 5.00E+00 
Vanadium 2.25 E-02 4.1 0E-03 1.60[-03 

Zinc 4.92 E-0 I 6.S0E-02 1.201: -0 I 

I Max I lazard quotient cal culated as 11() = 111ax exposure rak / tox icity rclcrence value 

2 Mc,111 1 lazard quotient cal culated as 11() ~ 111 ean ex posure rate / tox icity rclcrence va lue 

BOLO I: indicates receptor I I(.) > I. 

l' :\pit\projects\sencca\s4ri\ri sk\ccorisk\ lina l_soi l_rcv\S4 _li sh6.x Is / 1 IQs 

SEAD4 RI /FS . -: ndix H 

Date: January 2002 

Max Hazard Mean Hazard 

Quotient' Quotient2 

0.0 0.0 
() () 0.0 
()0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

-- --

0.0 0.0 
0.0 0.0 

0.0 0.0 

6.6 I 0.8 
0.0 0.0 

23.2 3.7 

3.3 0.5 
0.1 0.0 
II.I 1.3 

0.0 0.0 
1.8 I 0.2 
0 () 

14.1 2.6 

4.1 0.5 





Co nstituent 

PAHs 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fl uoranthene 

Benzo(gh i)pery lene 

Fknzo(k )fluoranthenc 

Chryscm: 

I ndeno( 1,2,3 -cd)pyrene 

Semivolatiles 

Carbazo le 

Pesticides 

Alpha-Chlordane 

Garn ma-Chlordane 

Nitroaromatics 

I ,3-Din itrobenzene 

Metals 

A lum inum 

Bar ium 

Cadmium 

Cobalt 

Copper 

Iron 

Lead 

M anganese 

Sil ver 

Vanadium 

Z inc 

TABLE H.49 
Surface Water Exposure Concentrations - Northern Leopard Frog 

SEAD4 
Seneca Army Depot, NY 

Surface Water Surface Water Northern leopard frog 

Max Detect Co ne. (mg/L) Mean Cone. (mg/L) Max Ex posure (mg/L) 1 

I .80E-04 l.82E-03 I .80E-04 

I .S0E-04 I .82E-03 I .S0E-04 

I .S0E-04 I .82E-03 I .S0E-04 

7.00E-05 1.81 E-03 7.00E-05 

I .60E-04 l.82E-03 I .60E-04 

I .80E-04 I .82E-03 I .80E-04 

7. 00E-05 1.81 E-03 7.00E-05 

5.00E-05 1.81 E-03 5.00E-05 

7.70E-06 3.28E-06 7.70E-06 

6.40E-06 3.1 0E-06 6.40E-06 

7.00E-05 I.I0E-04 7.00E-05 

7.35E+00 8.74E-0 I 7.35E+00 

2. I 3E-01 6.56E-02 2. I 3E-0 I 

l . I6E-02 I .86E-03 l . 16E-02 

I .96E-02 3.1 SE-03 I .96E-02 

9.70E-02 2.29E-02 9.70E-02 

l.66E+0 I 2.02E+00 I .66E+0I 

l.I7E-0 I I .35E-02 l.I7E-0 I 

2.35E+00 3.I 5E-0I 2.35E+00 

1.70E-03 I .37E-03 I .70E-03 

2.25E-02 4. I0E-03 2.25E-02 

4.92E-0 I 6.50E-02 4.92E-0 I 

I 1: xposurc concentrations for amphib ian equal s the surface water concrnt ra tion. 

P:\p i t\ projects\scncca\s4 ri \ ri sk \ccori sk\ li na I_ soi l_ rcv\S4 _am ph6. x Is / ex p-conc 

SEAD4 RI /FS /\t-- ,_,.::ndix H 

Date: January 2002 

Northern leopard frog 

Mean Exposure (mg/L) 1 

l.82 E-03 

I .82E-03 

l.82E-03 

1.81 E-03 

l.82E-03 

1.82E-03 

1.8 1 E-03 

1. 81 E-03 

3.28E-06 

3.l0E-06 

I . I0E-04 

8.74E-0 I 

6.56E-02 

l.86 E-03 

3. 15E-03 

2.29E-02 

2.02E+00 

I .35E-02 

3. I 5E-0 I 

I .37E-03 

4 .1 0E-03 

6.50E-02 
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TA BLE H.50 

Ca lcul ated Surface Water Hazard Quotients - Northern Leopard Frog 

SEAD 4 

Seneca Army Depot, NY 

Northern leopard Northern leopard Effect 
frog Max Exposure frog Mean Exposure Concentration Max Hazard 

Co nstituent (mg/L) (mg/L) (m g/L) Quotient 1 

PAHs 
Benzo( a )an thracene I .80E-04 l. 82E-03 1.501.::+00 0.0 

Benzo(a)pyrene 1.S0E-04 I .82E-03 I .SOE+OO 0.0 

Benzo(b )fluoranthene I .S0E-04 I .82E-03 I .50E+OO () 0 

Benzo(gh i)perylene 7.00E-05 1. 8 1 E-03 1.so1:+oo (J 0 

Bcnzo(k )ll uoranthcm: I .60E-04 I .82E-03 1.5 01 (+00 0.0 

Chryscnc I .80E-04 I .82E-03 I .50E+OO 0.0 

lndeno( 1,2,3 -cd)pyrene 7.00E-05 1.8 1 E-03 I 50E+OO 00 

Semivolatiles 
Carbazole 5.00E-05 1.8I E-03 No data --

Pesticides 
Alpha-Chlordane 7.70E-06 3.28E-06 5.00E-0 I 0.0 

Gamma-Chlordane 6.40E-06 3.I0E-06 5.00E-0 I 0 0 

Nitroaromatics 
1,3 -Dinitrobenzene 7.00E-05 I.I 0E-04 No data --

Metals 
Aluminum 7.35E+00 8.74E-0 I 5.00E-02 147 

Barium 2.1 JE-0 I 6.56E-02 No data --

Cadmium l.1 6E-02 1.86E-03 4 OOE-02 0.3 

Cobalt I .96E-02 3. I SE-03 No data --

Copper 9.70E-02 2.29E-02 5.00E-02 I 1.9 

Iron l. 66E+0 I 2.02E+00 No data --

Lead I. I 7E-0 I I .35E-02 I .40E+OO 0.1 

Manganese 2.35E+00 3.15E-0 I No data --

Sil ver l.70E-03 I .37E-03 I .OOE-02 0.2 

Vanadium 2.25E-02 4.1 0E-03 No data --

Zinc 4.92E-0 I 6.S0E-02 2 38[+00 0 2 

I Max I lazard quotient ca lculated as HQ = max cx r,osu rc rate / effect co ncen tra ti on 

2 Mean Hazard quotient ca lcu lated as I IQ = mean exposure ra te / effect concen trati on 

I BOLD I: indicates rcccr,tor I IQ > I. 

"--" Can not be ca lcu lated due to lack of toxicity data. 

l' :\ r,it \r,rojccts\scncca\s4ri\ri sk\cco ri sk\ linal_ soi l_rc v\S4 _amph6.x Is / 1 IQs 

SEAD 4 Rl/FS 1 1dix H 
Date: Jan uary 2002 

Mean Hazard 

Quotient2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

--

0.0 

0.0 

--

17 

--
0.0 

--
I 0.5 

--

0.0 

--
0. 1 

--

0.0 
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Appendix I 
Toxicity Profiles for Compounds with Significant Contributions to Ecological and Human Health Risk 

at SEAD-4 

1. PAHs 
2. PCBs 
3. Antimony 
4. Barium 
5. Cadmium 
6. Chromium 
7. Copper 
8. Iron 
9. Lead 
10. Mercury 
11 . Thallium 
12 . Zinc 





POLYCYCLIC AROMATIC HYDROCARBONS 

GENERAL 

Polycyclic aromatic hydrocarbons (PAHs) are a large group of chemicals formed during 
the incomplete combustion of organic materials. There are over one hundred PAHs, and 
they are found throughout the environment in air, water, and soil. Seven of the 15 PAHs 
addressed in this profile are classified as probable human carcinogens [1,2]. 

CASNUMBERS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

83-32-9 
208-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
·207-08-9 

CO:Ml\10N SYNONYMS 

Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Polynuclear aromatic hydrocarbons, PNAs, PAHs. 

ANALYTICAL CLASSIFICATION 

Semivolatile organic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: insoluble to 3.93 mg/L [1] 
Vapor Pressure: negligible.to very low at 25°C [1] 
Henry's Law Constant: 6.95 x 10-S to 1.45 x 10-3 atm-m3/mole [1] 
Specific Gravity: approximately 0.9 to 1.4 at Oto 27°C [1] 
Organic Carbon Partition Coefficient CKoc): 2.5 x 103 to 5.5 x 106 [1] 

FATE DATA: HALF-LIVES 

Soil: 12.3 days to 5.86 years [3] 
Air: 0.191 hours to 2.8 days [3] 
Surface Water: 0.37 hours to 1.78 years [3] 
Groundwater: 24.6 days to 10.4 years [3] 

NATURAL SOURCES 

Volcanoes, forest fires, crude oil, and oil shale [1]. 

218-01-9 
53-70-3 
206-44-0 
86-73-7 
193-39-5 
85-01-8 
129-00-00 

PAHS 
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ARTIFICIAL SOURCES 

Motor vehicles and other petroleum fuel engines, wood-burning stoves and fireplaces, 
furnaces, cigarette smoke, industrial smoke or soot, and charcoal-broiled foods [l]. 

FA TE AND TRANSPORT 

Because the physical and chemical properties of P AHs vary substantially depending on the 
specific compounds in question, the fate and transport characteristics vary. Thus, the 
following discussion is presented in very general terms. Some fate characteristics are 
roughly correlated with molecular weight; so the compounds are grouped as follows [1]: 

Low molecular weight: acenaphthene, acenaphthylene, anthracene, fluorene, and 
phenanthrene; 

Medium molecular weight: fluoranthene and pyrene; and 

High molecular weight: benzo(a)anthracene, benzo(b)fluoranthene, benzo
(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, chrysene, dibenzo
(a,h)anthracene, and indeno(l ,2,3-cd)pyrene. 

P AHs are present in the atmosphere in the gaseous phase and sorbed to particulates. They 
may be transported great distances, and are subject to photodegradation as well as wet or 
dry deposition [1]. 

P AHs in surface water are removed by volatilization, binding to particulates and 
sediments, bioaccumulation, and sorption onto aquatic biota. The low molecular weight 
PAHs have Henry's Law constants in the range of 10-3 to 10-s atm-m3/mole, and would 
therefore be expected to undergo significant volatilization; medium molecular weight P AHs 
have constants in the 1~ range; and high molecular weight PAHs have constants in the 
range of 10-5 to 10-8. Half-lives for volatilization of benzo(a)anthracene and 
benzo(a)pyrene from water have been estimated to be greater than 100 hours. It has been 
reported that lower molecular weight P AHs could be substantially removed by 
volatilization under conditions of high temperature, shallow depth, and high wind. For 
example, anthracene was found to have a half-life for volatilization of 18 hours in a stream 
with moderate current and wind. In an estuary, volatilization and adsorption are the 
primary removal mechanisms for medium and high molecular weight P AHs, whereas 
volatilization and biodegradation are the major mechanisms for low molecular weight 
compounds. PAHs can bioaccumulate in plants and animals, but are subject to extensive 
metabolism by high-trophic-level consumers, indicating that biomagnification is not 
significant [l] . 

Potential mobility in soil is related to the organic carbon partition coefficient <Koc). The 
low molecular weight PAHs have Koc values in the range of 103 to 104, which indicates a 
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moderate potential to be adsorbed to organic material. Medium molecular weight 

compounds have values on the order of 1()4, while high molecular weight compounds have 

values in the 105 to 1()6 range. The latter compounds, then, have a much greater tendency 

to adsorb and resist movement through soil. Volatilization of the lower molecular weight 

compounds from soil may be substantial. However, some portion of P AHs in soil may be 

transported to groundwater, and then move laterally in the aquifer, depending on soil/water 

conditions [1]. 

HUMAN TOXICITY 

General. Ingestion of, inhalation of, or dermal contact with P AHs by laboratory animals 

has been shown to produce tumors. Reports in humans show that individuals exposed by 

inhalation or dermal contact for long periods of time to mixtures of P AHs and other 

compounds can also develop cancer. However, the relationship of exposure to any 

individual PAH with the onset of cancer in humans is not clear [1]. The available Rills 

and weight-of-evidence groups for the PAHs addressed in this profile are presented in 

Table 1. The available slope factors are presented below. No other toxicity values were 

available [2,4]. 

Oral Exposure. Indirect evidence suggests that benzo(a)pyrene may not be readily 

absorbed following oral exposure in humans. On the other hand, absorption in rats appears 

to be rapid and efficient. Whether or not there is actually a significant difference between 

humans and rats in the capacity to absorb benzo(a)pyrene is questionable. It should be 

noted that the degree of uptake is highly dependent on the vehicle of administration. A 

NOAEL of 150 mg/kg/day was determined for gastrointestinal, hepatic, and renal effects 

in rats following acute oral exposure to benzo(a)pyrene or benzo(a)anthracene. LOAELs 

in the range of 40 to 160 mg/kg/day were determined for developmental and reproductive 

effects in mice following acute oral exposure to benzo(a)pyrene [1] . An oral slope. factor 

of 7 .3 (mg/kg/day)-1 for benzo(a)pyrene is based on tumors detected in the forestomachs of 

rats and mice in various diet studies [2]. 

Inhalation Exposure. The USEPA does not currently provide inhalation RfCs for any of 

the PAHs [2,4]. Pure PAH aerosols appear to be well absorbed from the lungs of animals. 

However, PAHs adsorbed to various particles appear to be poorly absorbed, if at all. The 

latter are most likely to be removed from the lungs by mucociliary clearance and 

subsequent ingestion. Lung cancer in humans has been strongly associated with long-term 

inhalation of coke-oven emissions, roofing-tar emissions, and cigarette smoke, all of which 

contain mixtures of carcinogenic PAHs. It has been estimated that 
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TABLE 1 
SELECTED TOXICITY DATA FOR PAHS8 

Oral 
CAG RID Experimental Doses Study 

Compound Groupb (mg/kg/d) Species Critical Effect (mg/kg/day) Typec 

Acenaphthene NR 0.06 Mouse Hepatotoxicity NOAEL: 175 SC 
LOAEL: 350 

Acenaphthy Jene D , UR 
Anthracene D 0.3 Mouse None obs•erved NOEL: 1,000 SC 
Benzo(a)anthracene B2 NR 
Benzo(a)pyrene B2 NR 
Benzo(b )fluoranthene B2 NR 
Benzo(g,h, i)perylene D NR 
Benzo(k)fluoranthene B2 NR 
Chrysene B2 NR 
Dibenzo(a,h)anthracene B2 NR 
Fluoranthene D 0.04 Mouse Nephropathy, increased NOAEL: 125 SC 

liver wt, hematol alter LOAEL: 250 
Fluorene D 0 .04 Mouse Decreased RBC, packed NOAEL: 125 SC 

cell vol, and hemoglobin LOAEL: 250 
lndeno(l ,2,3-cd)pyrene B2 NR 
Phenanthrene D NR 
Pyrene D 0.03 Mouse Renal tubular pathology, NOAEL: 75 SC 

decreased kidney weights LOAEL: 125 

' 
a. From IRIS [2]. When IRIS values were unavailable, HEAST [4] values were used. RID = reference do~e. NR = 

not reported 
b. CAG = USEPA Carcinogen Assessment Group. B2 = probable human carcinogen; D = not classifiable as to 

human carcinogenicity. 
c. SC = subchronic. 
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the 8-hour time-weighted average exposure to PAHs in older coke plants was 

approximately 22 to 33 µg/m3 [1]. An inhalation slope factor is not available for any of 
the PAHs [2,4]. 

Dennal Exposure. Limited in vivo evidence exists that PAHs are at least partially absorbed 
by human skin. An in vitro study with human skin indicated that 3 % of an applied dose of 

benzo(a)pyrene was absorbed after 24 hours. Studies in mice indicated that at least 40% of 
an applied dose of benzo(a)pyrene was absorbed after 24 hours. The carcinogenic P AHs as 
a group cause various noncancerous skin disorders in humans and animals. Substances 
containing mixtures of PAHs have been linked to skin cancers in humans. Studies in . 
laboratory animals have demonstrated the ability of benz(a)anthracene, 
benzo(b)fluoranthene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, and 
indeno(l,2,3-cd)pyrene to induce skin tumors [l]. 

ECOLOGICAL TOXICITY 

General. The molecular weight of the ind~vidual P AHs affects their mobility and solubility 
in the environment, with lower weight compounds generally being more volatile and 
soluble than higher weight compounds, which have strong sorption properties. In aquatic 
environments, P AH partitioning in sediments occurs in an equilibrium process, with a 
potential for localized occurrences of high levels of dissolved PAHs [5,6]. PAHs can 
bioaccumulate in plants and animals, but do not biomagnify in food chains. Inter- and 
intraspecies responses to carcinogenic P AHs are variable, and some P AHs tend to inhibit 
the carcinogenicity of other compounds in mammals [7]. A variety of adverse effects on 
aquatic and terrestrial animals has been observed. 

Vegetation. Plants absorb PAHs from soils through their root systems, and can translocate· 
them to above ground parts. Lower weight PAHs are absorbed more readily than other 
P AHs [7]. Airborne deposition of particulate P AHs, and the subsequent adsorption to the 
skins of fruits and vegetables, accounts for reported higher P AH concentrations in 
aboveground versus underground plant parts. Soil concentrations of benzo(a)pyrene 
typically may reach 1,000 mg/kg; concentrations for total PAHs typically exceed 
benzo(a)pyrene concentrations by at least one order of magnitude. PAH concentrations in -
vegetation typically range from 20 to 1,000 µg/kg [6]. Some plants biocentrate PAHs in 
their oily parts (e.g., seeds) above levels in surrounding soils, but this does not appear to 
be typical [6]. In limited studies on PAHs in plants, phytotoxic effects were rare; 
photosynthetic inhibition in algae has been documented (7 ,6]. Some vascular plants 
catabolize benzo(a)pyrene [6], and P AHs synthesized by plants may act as growth 
hormones (7,8]. Plants may serve as a pathway for exposure of higher-order consumers to 
toxic levels of P AHs. 
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Aquatic Life. Most PAHs in aquatic environments tend to sorb to sediments, and 

sediment-associated P AHs have accounted for up to 77 percent of the steady-state body 

burden in benthic amphipods [7]. Absorption and assimilation of P AHs vary widely 

among species and according to the specific compound. Crustaceans and fish appear better 
able to assimilate, metabolize, and eliminate P AHs than do molluscs and polycbaetes [7 ,8). 

Fish appeared to detoxify benzo(a)pyrene as quickly as it was absorbed in water-only 

exposures [9] . Little potential for biomagnification through aquatic food chains exists, and 
bioconcentration factors range widely. A 2- to 3-day exposure BCF of 485 was reported 
for anthracene in fathead minnows, and a 24-hour BCF of 12 was reported for 

benzo(a)pyrene in bluegill [7]. 

Toxic effects of PAHs in fish include liver, thyroid, gonad, and skin tumors. Phenanthene 

has an LC50 of 370 µg/L in grass shrimp, and benz(a)anthracene has an LC87 of 1,000 
µg/L in bluegill [7]. In the Black River, Ohio, where sediment PAH levels were 10,000 

times those in a control location, brown bullheads showed elevated concentrations of lower 

molecular weight PAHs in their livers and a higher incidence of liver tumors [5,7,8). 

Dissolved fluorene introduced into pond waters resulted in reduced growth in bluegill at 

0.12 mg/L, and in increased vulnerability to predation at 1.0 mg/L [7]. 

There are no promulgated federal or state aquatic life water quality criteria for any of the 
PAHs, though the USEPA has proposed a chronic criterion of 6.3 µg/L and an acute 

criterion of 30 µg/L for phenanthrene in fresh waters [10,11]. 

Wildlife. P AH toxicity studies in animals are mostly confined to laboratory experiments. 
Many P AHs can produce tumors in skin and epithelia tissues in all animal species tested, 
with malignancies induced by microgram acute exposures. Some carcinogenic P AHs can 
pass across skin, lungs, intestines, and placenta in mammali;. Target organs are diverse, 
and the tissue affected is dependent on the compound and method of exposure. For 
example, dietary benzo(a)pyrene caused leukemia, lung adenoma, and stomach tumors in 

mice. Ancillary tissue damage may accompany carcinomas [7]. Selective effects based on 
age and gender of the receptor have also been observed [8,12,9,13). Mammals do not tend 
to accumulate P AHs, which is likely due to the rapid metabolism of these compounds. For 
example, the biological half-life of benzo(a)pyrene in rat blood and liver was 5 to 10 
minutes [7]. 

There is a scarcity of data on PAHs that are not carcinogenic [14). Many chemicals, 
including other PAHs, modify the carcinogenic actions of PAHs in laboratory animals. 

Inhibitors of PAH-induced tumors include selenium, vitamins A and E, flavones, and 
ascorbic acid [7]. ID50 values also range widely: acute oral ID50 values for rodents range 

from 50 mg/kg body weight for benzo(a)pyrene to 700 mg/kg for phenanthrene, to 2,000 
mg/kg for fluoranthene. Chronic oral carcinogenicity values for rodents include 40 mg/kg 
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for benzo(b)fluoranthene, 72 mg/kg for benzo(k)fluoranthene, and 99 mg/kg for chrysene 

[7] . 

In a study on mallards, no mortality or visible toxic effects were observed over 7 months 
during which birds were fed diets containing 4,000 mg/kg PAHs, though heptatic changes 
were observed. Sax [9] reports that single oral doses of 250 ppm benzo(a)pyrene were not 
acutely toxic to ducks or chickens. 
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CAS NUMBERS 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1016 

PCBs 

POL YCHLORINA TED BIPHENYLS 
(PCBs) 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

12674-11-2 

1336-36-3 

COMMON SYNONYMS 

PCBs, Aroclors, Chlophen, Delor, Fenclor, Kanechlor, Phenoclor, Sova! 

ANALYTICAL CLASSIFICATION 

Semivolatile organic, Organochlorine. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 6.00 x 10-3 to 2.40 x 10-1 mg/L at 24 to 25°C [2] 

Vapor Pressure: 7.71 x 10-s to 4.06 x 10-4 mm Hg at 25°C [2] 

Henry's Law Constant: 5.60 x 10-4 to 2.70 x 10-3 atm-m3/mole [2] 

Specific Gravity: 1.38 to 1.62 at 25°C [1] 

Organic Carbon Partition Coefficient: 5.13 x 103 to 2.63 x 106 [2] 

FATE DATA: HALF-LIVES 

Soil: 6 to> 365 days [3] 

Air: 2 days to 4.7 years [3] 

Surface Water: 9.5 hours to > 365 days [3] 

Groundwater: persistent 

NATURAL SOURCES 

None noted. 
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ARTIFICIAL SOURCES 

Electrical transformers ; dielectric fluids; solvents. 

GENERAL 

Polychlorinated biphenyls (PCBs) represent a class of chlorinated aromatic 
compounds which, until they were banned in 1979, had widespread industrial application 
because of their stability, inert properties, excellent dielectric properties, and excellent 
solvent characteristics [1]. PCBs have been widely used as coolants and lubricants 
because of their insulating and nonflammable properties. This family of compounds 
contains 209 individual isomers. Monsanto Corporation marketed mixtures of PCBs 
under the trade. name Aroclor. The Aroclors are identified by a four-digit numbering 
code in which the first two digits indicate biphenyl (12 carbon atoms), and the last two 
digits indicate the average chlorine content by weight percent. For example, Aroclor 
1260 has an average chlorine content of 60%. An exception to this system is Aroclor 
1016, with an average chlorine content of 41 % [l]. Given their extensive past usage 
history, PCBs may be expected to be found throughout the environment. PCBs are 
among the most persistent man-made compounds in the environment, resisting 
degradation for years. This profile addresses the most prevalent; toxic, and lipophilic of 
the PCB congeners. · 

FA TE AND TRANSPORT 

As a class of compounds, PCBs exhibit a tendency to sorb strongly to soils and 
suspended solids/sediments in waters. PCB releases to the environment, then, will be 
expected to show very limited mobility and present only a slight danger of leaching to 
unprotected groundwater. There is a wide distribution of a variety of microorganisms 
capable of degrading PCBs, mainly through dechlorination actions. The degradation 
rate/action of these microorganisms is lowered, however, as the number of chlorine ion 
substitutions on the biphenyl parent compound increases. In addition, biodegradation 
rates are slowed by the tight sorptive ability of PCBs, low ambient temperatures, low 
moisture content, extremes in pH, and available oxygen content (with no biodegradation 
evidenced under anaerobic conditions). The number of chlorine ion substitutions also 
affects volatilization and photoionization rates; as chlorine ion substitutions increase, so 
do these rates. 

PCBs volatilize to the atmosphere undergo two major modes of degradation: 
reaction with hydroxyl radicals and/or reaction with ozone. Reaction with hydroxyl 
radicals (resulting in substitution of OH- for c1- on the biphenyl parent compounds) is the 
more important of these two processes. Hydrolysis and/or oxidative reactions are not 
considered to be important fate processes for PCBs. Bioconcentration of PCBs in aquatic 
organisms is expected to be an important process for all PCBs, and shows an increase as 
the chlorine content increases [3]. 

PCBs subjected to intense heat may be converted to polychlorinated dibenzofurans 
and dioxins (PCDFs and PCDDs). PCDDs are also formed during the combustion of 
organic matter and therefore are also produced in small amounts as naturally-occurring 
compounds. These by-products are thought to have greater acute and chronic toxic 
effects than PCBs. · The mixture of PCBs, PCDFs, and PCDDs in commercially produced 
products greatly affects the potential toxicity. The position and number of chlorine atoms 
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and the planarity ( co-planar versus planar) of these compounds are the primary factor 
affecting the relative toxicity of the PCB congeners [ 4]. 

The physiochemical properties of PCB compounds allow them to resist 
environmental degradation processes. The degree of chlorination and the position of 
chlorine substituents of a PCB compound influences the ability of environmental 
processes to break down the compound. In general, the more chlorinated PCB 
compounds resist environmental break down reactions and thus remain in the 
environment for longer periods of time. Due to their physicochemical characterfstics, 
PCBs bind tightly to soil and sediment particles and organic matter. Depending on the 
particular isomer of PCB, ~c values range from 510 to 13,300,000. As a general rule, 
most ~c values for PCB mixtures are greater than 5,000 [5]. 

The environmental persistence of PCBs combined with their lipophilic nature allow 
them to bioconcentrate, bioaccumulate, and biomagnify significantly in the environment. 
The physicochemical properties of the PCBs influence the extent of uptake and the 
metabolic fate of PCBs in the body. The ability of animals to metabolize PCBs tends to 
increase in the following order: fish< birds< mammals [5]. PCBs are absorbed from the 
stomach, skin, and lungs. PCBs initially concentrate in the liver, blood, and muscle; 
however, they soon are sequestered into fat tissue, where they have a long half-life. 
PCBs that are poorly metabolized tend to become concentrated in the fatty tissue [6]. 

PCBs have been found in every environmental medium and have been detected in 
virtually every location across the globe. High body burdens of PCBs and their 
metabolites are found in wildlife and humans from arctic, tropical, and temperate climate 
zones. Dispersive and degredative forces have, in general, reduced the concentrations of 
tissue residues in plants and animals . However, releases of PCBs continue to occur and 
several locations on the planet contain areas of PCB "hot spots" . Therefore, a significant 
decre-ase in worldwide levels of PCBs is unlikely in the near future [4]. 

HUMAN TOXICITY 

P_CBs are known to cause skin irritations, such as acne and rashes, in humans. 
Young children of women who ate foods containing high levels of PCBs, such as fish, 
before and during their pregnancies may experience learning difficulties. Consumption 
of contaminated food and water and inhalation of contaminated air are presumed to be the 
major route of exposure for the general population [1,7]. The USEPA has placed PCBs 
in weight-of-evidence Group B2, indicating that they are probable human carcinogens 
[8]. 

Oral Exposure 

A chronic RID of 0.00007 mg/kg/day for Aroclor-1016 is based on a NOAEL of 
0.007 mg/kg/day for reduced birth rates in chronically exposed monkeys [8]. A chronic 
RID of 0.00002 mg/kg/day for Aroclor-1254 is based on a LOAEL of 0.005 mg/kg/day 
for clinical effects ( ocular exudate, inflarnmed and prominent Meibomian glands, 
distorted growth of finger and toe nails) and immunological effects (decreased antibody 
response to sheep erythrocytes) in a chronic study in monkeys [8]. PCBs are readily 
absorbed by humans via the oral route. Absorption in rats reportedly ranges from 75% to 
90% of the administered dose. Single-dose LD50 values determined for rats ranged from 
1,010 mg/kg for Aroclor 1254 to 4,250 mg/kg for Aroclor 1242 [l]. 
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Numerous studies have been done on human children born to mothers who 
consumed large quantities of PCB-contaminated fish while pregnant. In one such study, . 
the mean concentrations in the fish consumed ranged from 168 ppb to 3,012 ppb [9]. 
Overall consumption of fish and levels of total PCBs in cord serum were positively 
correlated with lower birth weight, smaller head circumference, and shorter gestational 
age [ 10, 11]. By 7 months of age the infants with the highest levels of PCBs in cord 
serum scored significantly lower on neurobehavioral tests. By 4 years of age the children 
with the highest levels of PCBs in cord serum exhibited poorer performance on tests 
involving short-term memory [12,13,14]. - ·-

Occupational studies have indicated possible PCB-related cancers of the liver, 
gastrointestinal tract, hematopoietic system, and skin [1]. EPA provides slope factors for 
PCBs depending upon the route and nature of exposure as follows [8] : 

High Risk and Persistence: 

Upper-bound slope factor: 2.0 (mg/k.g-day)'1 

Central-estimate slope factor: 1.0 (mg/k.g-day)'1 

Low Risk and Persistence: 

Upper-bound slope factor: 0.4 (mg/kg-day) 1 

Central-estimate slope factor: 0.3 (mg/k.g-day)'1 

Lowest Risk and Persistence: 

Upper-bound slope factor: 0.07 (mg/kg-day)"' 

Central-estimate slope factor: 0.04 (mg/k.g-day)"1 

Inhalation Exposure 

The USEPA does not currently provide an inhalation RfC fo'r PCBs [8,15]. 
Qualitative evidence exists that PCBs are absorbed via inhalation in humans and rats. 
NOAELs in rats, rabbits, guinea pigs, and mice exposed for up to 121 days ranged from 
5.4 to 8.6 mg/m3. A LOAEL of 1.5 mg/m3 for liver and kidney degeneration was 
determined for rats exposed for 213 days. Upper respiratory tract and eye irritation, 
cough, and tightness of the chest were symptoms noted in humans exposed to 0.007 to 
11 mg/m3• Low birth weight and shortened gestational age has been correlated with 
occupational exposure of pregnant women to PCBs; however, confounding factors make 
these studies suspect [16,17,18]. 

An inhalation slope factor is provided, based on the oral evaluation (see above). For 
inhalation of evaporated congeners, an upper-bound slope factor of 0.4 (mg/kg-day)"' is 
provided by EPA [8]. For inhalation of an aerosol or dust contaminated with PCBs, the 
oral slope factor for "high risk and persistence" ( see above) should be used. 
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Dermal Exposure 

Hard data on dermal absorption of PCBs by humans and animals are lacking. 
Absorption efficiency in rhesus monkeys and guinea pigs ranged from about 15% to 34% 
[ 1]. Median lethal doses for single dermal applications of PCBs to rabbits were as 
follows (mg/kg): <1,269 for Aroclors 1242 and 1248, <3,169 for Aroclors 1221 and 
1262, and <2,000 for Aroclors 1232 and 1260 [19, 20]. Liver and kidney damage were 
noted in rabbits treated dermally 5 days/week for up to 38 days with up to 44 mg/kg/day 
Aroclor 1260 [21, 22]. 

ECOLOGICAL TOXICITY 

Environmental persistence of PCBs is determined by the degree of chlorination and 
the spatial arrangement of the chlorine atoms (planarity). Higher chlorobiphenyls, i.e. , 
those with five or more chlorine atoms, are more persistent in the environment than those 
with three or fewer chlorine atoms. Aroclor 1254 has five chlorine atoms per molecule, 
and Aroclor 1260 has six or more, making them among the most stable compounds in this 
chemical class [23] . 

Since 1979, the manufacture, processing, distribution, and use of PCB's has been 
banned in the United States [23]. However, because these chemicals are so stable, the 
major source of Aroclor 1254 and Aroclor 1260 release to the environment is an 
environmental cycling process of these compounds previously introduced into the 
environment. The cycle involves volatilization from water and soil into the atmosphere 
with subsequent removal from the atmosphere via wet or dry deposition, followed by 
revolatilization [5]. Although biodegradation of Aroclor 1254 and Aroclor 1260 may 
occur very slowly in the environment, no other degradation mechanisms have been 
shown to be important in natural systems. Therefore, biodegradation may be the ultimate 
fate process [ 5]. 

Biological effects of PCBs include enzyme inductio_n, endocrine disruption, and 
porphyria. PCBs are both mixed function oxidase (MFO) stimulators and endocrine 
disrupters. The MFO enzymes present primarily in the liver are induced by various PCB 
concentrations in almost all.MFO containing organisms [24]. This enzyme functions 
primarily in a detoxifying manner; however, the potential for toxic metabolites is of 
concern. Levels of MFO and other enzymes in organisms also serves as bio-indicators 
(biomarkers) of exposure to PCBs and other enzyme inducing contaminants [25]. 

As an endocrine disrupter, PCBs alter the hormonal cycle and functions in many 
organisms. The fecundity, reproduction, development, and growth of organisms may be 
adversely affected by disruption of the hormones [26]. Another biomarker of exposure to 
PCBs and other contaminants is porphyrins and porpyrin related enzyme analyses. The 
porphyrin/heme pathway in organisms is essential in the production of cytochromes and 
hemoproteins. Disruption of this pathway may cause adverse effects in a wide range of 
biological functions such as photosynthesis in plants to blood cell activity in animals 
[25]. 

In general, bioaccumulation of PCBs is rapid, depuration is slow, and diet appears to 
be an important route of PCB accumulation. PCB body burdens in marine organisms, 
especially benthic organisms, appear directly related to log PCB concentrations in 
sediments [27]. In terrestrial or semi-aquatic vertebrates, PCBs tend to bioaccumulate to 
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their highest concentrations in the livers of fish-eating birds followed by species that feed 
on small birds and mammals, worms and insects (23] . In marine food chains, 
concentrations of PCBs rapidly biomagnify in higher trophic level carnivores. In these 
food chains, piscivores, such as gulls and pelicans, often have the highest level of PCBs 
in their body tissues . 

PCBs are toxic to several classes of wildlife including invertebrates, fish, birds, and 
mammals. PCBs are highly lipophilic in biological organisms and tend to bioaccumulate 
and biomagnify in the food chain [23]. Their persistence in the environment arid their 
ability to bioconcentrate and biomagnify through the food chain make PCBs a potentially 
significant hazard to fish, wildlife, and invertebrate resources (23]. 

Vegetation 

In general, PCBs are not considered to be potent phytotoxins. In one study, 
phytoplankton exhibit depressed photosynthesis and cell motility when exposed to 
concentrations of PCBs (28]. Algae have been demonstrated to bioconcentrate PCBs in 
water at a range of 10,000 to 100,000 times. It was also demonstrated that as the degree 
of chlorination of PCB congeners increased, the uptake (bioconcentration) also increased 
in the algae (29]. In other studies, algae exposed to PCB concentrations had an increased 
mortality rate, decreased reproduction, and impaired growth [30]. 

PCBs have been shown to bioconcentrate in both terrestriai and aquatic plants. 
Studies summarized in Eisler [23] showed dry-weight concentrations in foliage, grasses, 
aspen leaves, and goldenrod leaves ofup to 0.29 ppm, 0.14 ppm, 0.12 ppm, and 0.32 ppm 
dry weight, respectively [31 ]. Some of these values exceed the FDA limit of 0.2 ppm for 
PCBs in feeds for livestock [23]. Crop leaves (soybeans, string beans, and com) grown 
on a contaminated site had PCB levels of 30 ppb to 50 ppb [7] Although in-tissue 
concentrations of PCBs may not be toxic to the plants, they could be important as sources 
of PCBs in higher trophic levels. 

Terrestrial Invertebrates 

Very little information was available on the toxicological effects of PCBs on 
terrestrial invertebrates. PCBs are known to bioconcentrate in invertebrates, and are 
usually detected at very low concentrations in terrestrial invertebrates such as earthworms 
and insects. However, as potential food sources for higher trophic level organisms, these 
primary consumers are often the first step in the biomagnification process. At each 
successive trophic level, the concentration of PCBs in each organism increases and 
significant impacts are often seen with top predators in the food chain [1]. As 
summarized in the ATSDR profile [1 ], the biomagnification of PCBs was demonstrated 
within a terrestrial food chain [32]. PCB concentrations (wet weight) ranged from 14.8-
18.6 ug/kg in earthworms, 0-208.8 g/kg in mammals, 39.2-68.3 ug/kg in starlings, 71.5-
157.2 ug/kg in robins, and 56-219.9 ug/kg in kestrels. PCBs were also detected in robin, 
kestrel, and herring gull eggs at a range of 66-5,298 ug/kg [32] . 

Amphibians And Reptiles 

PCBs and their metabolites are known to effect the reproduction, sex determination, 
and development of amphibians via various enzyme changes and the disruption of the 
endocrine system [26]. Amphibians are often classified as environmental sentinels 
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because of their complex, sensitive life-cycles, occurrence in terrestrial and aquatic 
habitats, and membrane-permeable eggs, gills, and skin. A comprehensive review of 
PCB levels in freshwater systems of the southeastern US suggests that chronic adverse 
effects from PCB exposure occurs at very low concentrations (26]. This study compared 
the 95th percentile of data from the USEP A STORNET water quality system to chronic 
concern levels of PCB exposure to amphibians. Findings indicated that levels of PCBs in 
the environment from the areas where samples were collected (95 th percentile was 
approximately 0.5 ug/L for each congener), are greater than the 0.04 - 0.143 ug/L chronic 
concern level (26]. - ·-

PCBs and their metabolites also known to affect the reproduction and sex 
determination of several reptile species such as the alligator. Toxicity (acute and chronic) 
in reptiles appears to occur at higher exposure concentrations than for amphibians. For 
example, snapping turtle populations in New York were abundant in heavily 
contaminated areas although PCB levels were detected at concentrations of up to 8,000 
ppm in fat, 680 ppm in the liver, 27 ppm in muscle, and 43 ppm in eggs (33]. These 
concentrations are well above established toxicity thresholds in other wildlife species, 
including amphibians. 

Fish and Aquatic Organisms 

Adverse effects associated with exposure to PCBs in aquatic organisms include 
decreased growth, reproductive toxicity, mutagenicity, histopathology, and a variety of 
biochemical perturbations (23,30]. Reproductive toxicity has been reported for several 
aquatic species, and the effects include reduced survival of developing eggs, increased 
mortality in eggs and fry, and reduced fertilization success (23]. 

The federal water quality criteria for PCBs for the protection aquatic life is 0.014 
ug/L (freshwater chronic criteria) and 0.03 ug/L (saltwater chronic criteria) (34] . In 
addition, tissue level criteria has also been established for PCBs in some states. 

Water quality criteria are derived in part from the toxicity of contaminants to aquatic 
invertebrates and fish. Studies show the PCB 96-hour LC50 values (acute toxicities) for 
freshwater invertebrates are usually between 50 µg/L and 800 µg/L. Most 96-hour LC50 
values for warm water fish are between 100 µg/L and 600 µg/L (2,5,26]. For aquatic 
invertebrates, a large conc~ntration range for PCB toxicity has been demonstrated. For 
example, 96 hour LC50 values determined for the amphipod range from 0.052 to 10 
mg/L. For oysters and clams, toxicity ranges from approximately 0.01 (96 hr EC50) to 
1 O mg/L (5 day LOAEL). Generally, an application factor of 0.01 is used to convert 
acute toxicities to criteria that provide for the chronic protection of aquatic life (35]. 
However, because of the extent to which PCBs bioaccumulate, more stringent criteria 
were considered to be appropriate (35]. 

A major concern to aquatic life is the bioconcentration of PCBs. Studies cited in 
virtually every summary article on PCBs showed concentration factors ranging from 103 

to 105 in freshwater invertebrates and fish (2,5,26]. PCBs with the highest degree of 
chlorination (which would include Aroclor 1254 and Aroclor 1260) accumulate most 
readily (23] . This ability to bioaccumulate further enhances the toxicity of these 
compounds (23]. Diet contributes most of the total PCB body burdens of upper-level 
aquatic carnivores, with diet accounting for 90 percent of the total PCB body burden in 
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brown trout and 51 to 83 percent in striped bass [36,3 7). Elimination of accumulated 
PCBs is slow, with no elimination by codfish larvae after 12 days and 97.8 percent 
retention by chironomid (an invertebrate) larvae after 7 days [38,39). 

Mammals 

Because of their demonstrated human toxicity and ability to bioaccumulate, PCB 
toxicity has been studied the most extensively in mammals. In the body, PCBs are 
accumulated primarily in the adipose tissue, skin, and liver [26). 

Studies summarized by Eisler [23] and Scj.ffiple [40] show that mammalian effects 
vary among PCB compounds. For example, tissues from cattle that had been dosed with 
Aroclor 1254 arid fed to mink at levels as low as 0.64 ppm fresh weight of diet caused 
severe reproductive effects. However, Aroclors 1016 and 1221 at dietary concentrations 
of 2 ppm produced no adverse reproductive effects in mink over a 9-month period, nor 
did Aroclor 1242 at 5 ppm during a similar period [41] . 

A 14 month diet study of Aroclor 1248 exposure in rhesus monkeys resulted in a 
reproductive LOAEL of0.l mg/kg/day (2.5 ppm in diet) [42). A reproductive LOAEL 
for a 12 month exposure of Aroclor 1254 in oldfield mice was reported to be 0.68 
mg/kg/day (5 ppm in diet) [43]. PCB exposures in mammals are associated with 
reproductive impairment and failure, physiological effects, altered behavior, mutagenic, 
carcinogenic, and teratogenic effects [30]. 

Aroclor 1254 has been tested in a number of species of wildlife and toxicity data for 
dietary intake. These studies have been summarized in Eisler (1986) [23), Sample (1996) 
[40), and HSDB (1999) [5] and are presented below. 

Raccoon 

Cottontail rabbit 

Mink 

Mink 

White-footed mouse 

Norway rat 

Mouse, PCB-resistant> 

Oldfield mouse 

Mink 

>50 mg/kg LD50, 8 days 

> 10 mg/kg LD50, 12 weeks 

4 mg/kg LD50, no time given 

6.7 mg/kg LD50, 9 months 

>100 mg/kg LD50, 3 weeks 

>75 mg/kg LD50, 6 days 

250 mg/kg LD50, 18 weeks 

5 ppm LOAEL, 12 months 

1 ppm NOAEL, 4.5 months 

Aroclor 1254 apparently is more toxic to rats than Aroclor 1260. Rats fed Aroclor 
1254 at the rate of 1,000 mg/kg in the diet all died in 53 days; mortality started at day 28 
[ 44). These and other feeding studies suggest that a total intake of about 500 to 2,000 mg 
of Aroclor 1254 per kg body weight is the lethal level in rats for dietary exposures of 1 to 
7 weeks [44]. 
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In mammals, the most consistent pathological changes occur in the liver. In females, 
however, PCBs are transferred through lactation and the placenta from adult to offspring; 
hence, in utero effects and fetotoxicity have been observed. 

Birds 

Birds exposed to PCB concentrations have shown the following effects: disruptions 
in normal patterns of growth, reproduction, metabolism, and behavior [23]. PCBs can 
damage the liver, kidney, spleen, and thyroid in birds [30]. However, reproductive 
impairment is the most sensitive endpoint for birds exposed to PCBs. Reproductive 
effects caused by PCB exposure include embryo mortality, teratogenic effects, decreased 
hatching success, and reduced eggshell thickness [30]. 

Birds are generally more resistant to acutely toxic effects of PCBs than mammals [5] . 
Studies summarized in Eisler (1986) [23], Sample (1996) [40] , and HSDB (1999) [5] 
showed that mallards, ring-necked pheasants, bobwhite quail, and Japanese quail had 5-
day LD50 values for ingestion of Aroclor 1254 and Aroclor 1260 ranging from 600 ppm 
to more than 2,000 ppm in the diet. Acute LD50 values for European starlings, red
winged blackbirds, and brown-headed cowbirds were all 1,500 mg/kg in the diet [ 45]. 

Sublethal effects can occur at much lower concentrations. For example, 20 ppm in 
the diet of chickens caused a significant decrea_se both in the hatchability of eggs and in 
the viability of the surviving chicks [35]. In a review by Sample (1996) [40], a NOAEL 
of 0.41 mg/kg day (1300-1700 g/month/pair) for Aroclor 1242 was reported for breeding 
screech owls [46]. For the ring-necked pheasant, a reproductive LOAEL of 1.8 
mg/kg/day (12.5 mg/bird/week via oral gelatin capsule) Aroclor 1254 was measured over 
a 17 week period [47]. 

Bioaccumulation also occurs in birds. Diet is an important route of PCB 
accumulation, with highest liver concentrations of PCBs in birds that fed on fish, 
followed by species that feed on small birds and mammals then on worms and insects. 
Concentrations were lowest in herbivorous bird species [23]. In general, PCB 
accumulation is rapid and elimination is slow. For example, in common grackles, the 
biological half-life of Aroclor 1254 was calculated to be 89 days [45]. 

Prager (1989), [48] indicates that PCBs cause eggshell thinning and reduced 
reproductive ability. Although Eisler (1986) [23] cited several PCB-related instances of 
eggshell thinning and associated reproductive failure in cormorants, peregrine falcons , 
bald eagles, and black-crowned night herons, he states, "At present, the evidence 
implicating PCBs as a major source of eggshell thinning is inconclusive." 
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CASNUMBER 

7440-36-0 

COMMON SYNONYMS 

None. 

ANTIMONY 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble (elemental) [1] 
Vapor Pressure: Insignificant at 25°C [ 1] 
Henry's Law Constant: Not Applicable 
Specific Gravity: Density: 6.68 at 20/4°C [1] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATION 

Pure antimony is a silver-white, lustrous, hard brittle metal. Antimony was detected (in 
measurable quantities) in 66 of 354 soils samples from across the conterminous United 
States [2]. The concentration of antimony in minimally disturbed soils shows limited 
variations, with a range from <1 ppm up to a maximum of 8.8 ppm, and an overall 
geometric mean of 0.48. Of the samples collected, 81 percent showed antimony 
concentrations to be less than 1 ppm [2]. Antimony was not detected in measurable 
quantities within the State of Ohio. 

FATE AND TRANSPORT 

Elemental antimony is relatively short-lived in the natural environment undergoing 
oxidation reactions to form antimony oxides and trihalides. Although not demonstrated, 
antimony may undergo biological methylation (forming organometals) as do those 
compounds surrounding it in the periodic table. Antimony oxides and trihalides are 
expected to volatilize readily, with SbCl3 releasing HCl gas to the atmosphere when in the 
presence of moisture [ 1]. Antimony oxides are also expected to undergo photoreduction 
in aqueous environments. Organic antimony compounds are relatively mobile in all 
environments, while inorganic antimony compounds tend to be only slightly soluble or 
decompose in water [ 1] . Antimony, is not expected to bioconcentrate appreciably in fish 
or aquatic organisms [ 1]. 



HUMAN TOXICITY 

General. The major targets of antimony toxicity are the respiratory system, the heart, the 
gastrointestinal system and the skin · [I]. Antimony exposure, however, has beneficial as 

well as adverse effects. Antimony is currently used to treat two parasitic diseases, 
schistosomiasis and leishmaniasis. Side effects following treatment include altered EKG, 
anemia, vomiting, diarrhea, joint and/or muscle pain and even death [I]. Information 
regarding the genotoxicity of antimony is equivocal. Metallic antimony has been· classified 

as a Group Bl carcinogen by the USEPA [4]. 

Oral Exposure. A chronic oral RfD of0.0004 mg Sb/kg/day is based on a LOAEL of0.35 
mg Sb/kg/day for longevity, decreased blood glucose levels and altered cholesterol levels 

in a chronic oral study in rats [3]. Antimony is poorly absorbed following oral exposure 

( < 10%) [ 1]. Ingested antimony has not been reported to be fatal to humans, and acute 

oral LD50 values in animals are not available [1]. In humans, gastrointestinal effects have 
been .reported following exposure to oral doses of 0.53 mg Sb/kg/day [I]. In animals, 
long-term oral exposure to > 0.07 mg Sb/kg/day resulted in effects similar to those 
reported in humans [ 1]. There is no evidence that ingested antimony results in 
iiPvP.lnnmP.nt:11 nr rP.nrnnnr.tivP. P.ffP.r.t~ nr r.:tnr.P.r in h11m:1n~ nr :inim::il~ fll An nr::il ~lnnP. -- · ---r-------- -- --r- ------ · - ------ -- ------ -- _·--·---- -- ------ L-~ · --- --- -·-r-
Factor for cancer is not available for antimony [ 4]. 

Inhalation Exposure. An inhalation RfC for antimony is not available [3]. Antimony is 

absorbed following inhalation exposure, but the extent of absorption in humans is not 
known [ 1]. Inhaled antimony has not been reported to be fatal to humans, and acute 

inhalation LC50 values in animals are not available [I]. The effects of antimony in 
occupationally exposed workers include pneumoconiosis, altered EKG readings, increased 

blood pressure, abdominal distress, ulcers, dermatosis, and eye irritation [I]. These effects 
were generally observed following the inhalation of> 2 mg Sb/m3 [3]. In animals, long
term inhalation exposure to concentrations> 0.05 mg Sb/m3 resulted in effects similar to 
those reported in humans [ 1]. There is no conclusive evidence that inhaled antimony 

effects human reproduction or development, but problems with fertility were observed in 
animals exposed to high levels (209 mg Sb/m3) of antimony for 9 weeks [I]. An 
association between inhaled antimony and the an increased incidence of lung cancer has 

been reported in antimony smelter workers [ 4] and studies in animals indicate that inhaled 
antimony may cause lung cancer [1]. An inhalation Unit Risk for cancer is not available 
for antimony [ 4]. 

Dermal Exposure. Dermal exposure to antimony has not been reported to be fatal to 

humans, and acute dermal LD50 values in animals are not available [I]. Antimony is not a 
skin sensitizer in humans, but animal studies have shown that antimony is a skin and eye 
irritant [ 1]. 
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CASNUMBER 

7440-39-3 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

BARIUM 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: decomposes [1] 
Vapor Pressure: insignificant at 25°C [l] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 3.51 at 20/20°C [l] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Barium is a naturally-occurring element. The concentration of barium in minimally 

disturbed soils varies tremendously. A collection of 1,319 soil samples from across the 

conterminous U.S. determined that 86 percent were less than or equal to 700 ppm, with a 

geometric mean of 440 ppm, but with a maximum value as high as 3,000 ppm [2]. 

FATE AND TRANSPORT 

Barium is a highly reactive metal that occurs naturally only in the combined state. Most 
barium released to the environment from industrial sources is in forms that do not become 

widely dispersed. In the atmosphere, barium is likely to be present in the particulate form. 

Environmental fate processes may transform one barium compound to another; however, 

barium itself is not degraded. It is removed from the atmosphere primarily by wet or dry 

deposition [l]. 

In aquatic media, barium is likely to precipitate out of solution as an insoluble salt, or 

adsorb to suspended particulate matter. Sedimentation of suspended solids removes a large 

portion of the barium from surface waters. Barium in sediments is found largely in the 
form of barium sulfate. Bioconcentration in freshwater aquatic organisms is minimal [l]. 

Barium in soil may either be taken up to a small extent by vegetation, or transported 

through soil with precipitation. Barium is not very mobile in most soil systems. The 

BARIUM 
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higher the level of organic matter, the greater the adsorption. The presence of calcium 
carbonate will also limit mobility. · Mobility is increased in the presence of high chloride 
concentrations. Barium complexes with fatty acids, for example, in acidic landfill 

leachate, will be much more mobile [l]. 

HUMAN TOXICITY 

General. The primary target of barium toxicity is the cardiovascular system [l]. 

Information regarding the genotoxicity of barium are equivocal. Barium has not been 
placed in a weight-of-evidence cancer group by the USEPA [3]. 

Oral Exposure. A chronic oral RID of 0.07 mg Ba/kg/day is based on a NOAEL of 0.21 
mg Ba/kg/day for increased blood pressure in a long-term drinking water study in humans 
[3]. Barium is poorly absorbed following oral exposure (about 5%) [l]. In rats, acute oral 

LDso values range from 132 to 277 mg/kg [l]. In fiumans, ingestion of very large 

amounts of barium (doses not reported) over a short period may cause paralysis or death. 
Ingestion of lower doses of barium over a short period may result in difficulties in 
breathing, increased blood pressure, changes in heart rhythm, stomach irritation, minor 
cha.'1ges in blood, muscle we~lmess, changes in nerve reflexes, swelling of the brain, and 
damage to the Ii ver, kidney, heart, and spleen [ 1]. Studies in animals report effects similar 
to those found in humans. Barium sulfate is sometimes given orally or rectally for the 
purpose of making X rays. This has not been shown to be harmful [1]. There is no 
evidence that oral exposure to barium affects human reproduction or development and 
developmental and reproduction studies in animals are inconclusive [1]. Barium has not 
been shown to cause cancer in humans or animals following oral exposure, therefore, an 
oral slope factor is not available [1,3]. 

Inhalation Exposure. The chronic inhalation RfC for barium of 5 x 104 mg/m3 is based 
on a NOEL of 0.8 mg/m3 for fetal toxicity in rats [4]. Approximately 65% of an inhaled 
concentration of barium is absorbed following inhalation exposure [l]. Barium has not 
been reported to be fatal to humans or animals following inhalation exposure [l]. Studies 

examining the toxicity of inhaled barium in humans and animals are extremely limited but 
suggest that exposure results in effects on the respiratory, cardiovascular, and 
gastrointestinal systems [l]. There is no evidence that inhaled barium affects human 

reproduction or development, but studies in animals suggest that barium may have adverse 
effects on these processes [l]. Barium is not known to cause cancer in humans or animals 
following inhalation exposure, therefore, an inhalation unit risk is not available [1,3]. 

Dermal Exposure. Dermal exposure to barium has not been reported to be fatal in humans 
or animals. Limited animal studies indicate that barium is a dermal and ocular irritant, but 

the results of this study are inconclusive [l]. 
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ECOWGICAL TOXICITY 

General. Barium compounds are generally insoluble making them relatively unavailable 

for biological uptake [5]. All water- or acid-soluble barium compounds are poisonous. 

Barium is considered a nonessential element for plants and animals. 

Ve~etation. There are very few reports of barium toxicity to plants, except under 
conditions of acidic soils or with highly concentrated soil solutions where the bioavailable 
fractions are excessive (e.g., 2 mg/L soluble barium). Some authors report that 
concentrations of barium need to be extreme before toxicity occurs. Barium accumulation 
in plants is unusual except when the barium concentration exceeds calcium and magnesium 
concentrations in the soil, a condition which may occur when sulfate is depleted [6]. 

Aquatic Life. Barium ions in general are rapidly precipitated or removed from solution by 
chemical bonding, adsorption, and sedimentation. In most natural water, there is sufficient 
sulfate or carbonate to precipitate soluble barium present in the water, converting it to an 
insoluble nontoxic compound [6]. Experimental data indicate that soluble barium 
concentrations would have to exceed 50,000 µg/L before toxic effects to aquatic life might 

be observed [5]. Other data show the concentrations of barium lethal to half the test 
population of fish range from 150 to 10,000 mg/L [7]. Because barium represents little 
hazard under natural conditions, there are no federal aquatic life water quality standards 
[8]. 

Wildlife. Soluble barium compounds such as barium chloride, barium carbonate, barium 
sulfide, and barium oxide are highly toxic to animals when injested [9], although it is 
unlikely that suitable conditions would exist under natural conditions to accommodate 
exposure to these compounds. No reports of barium toxicity to wildlife under natural 

conditions were identified. 
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CAS NUMBER 

7440-43-9 

COMMON SYNONYMS 

None noted. 

A."\'AL YTICAL CLASSIFICATION 

Inorganic. 

CADl\flUM 

PHYSICAL Ai1''D CHEMICAL DAT A 

Water Solubility: Insoluble [1] 
Vapor Pressure : Neglibible [2] 

- Henry's Law Constant: ND 
Specific Gravity: 8.65 at 25/4°C [1] 
Organic Carbon Partition Coefficient: ND 

BACKGROVl'l'D CONCENTRATIONS 

Pure cadmium is a silver-white, blue-tinged, lustrous metal with a distorted hexagonal 

close-packed structure; cadmium is easily cut with a knife . Cadmium can be found in zinc 
ores, as greenockite (CdS), and as otavite (CdC03). The estimated occurrence of cadmium 

in the earth's crust is from O .1 to O. 2 ppm [ 1] . No data on cadmium was gathered as part 

of the 1984 Department of the Interior survey of conterminous United States soils [3]. 

_FATE AND TRANSPORT 

Elemental cadmium is insoluble in water [1], while cadmium compounds show varying 
degrees of solubility depending on the nature of the compounds and the aquatic 

environment [2] . Cadmium in the environment may be found as cadmium salts, hydrated 
-cations , or organic/inorganic cadmium complexes. As hydrated cations or complexes, 
cadmium may be considered fairly mobile in water (relative to other heavy metals). 
Cadmium in soils may leach into water, especially under acidic conditions . It does not 

volatilize from either waters or soils, but does exhibit a tendency to adsorb strongly to 
clays, muds, and humic/organic materials in soils and waters. Complexation and sorbing 

with organic materials are the most important factors in aquatic fate and transport. The 
evidence indicates that cadmium bioconcentrates in all levels of the food chain. Cadmium 
accumulation has been reported in many animal and plant species. Reported BCFs range 
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from 113 to 18,000 for invertebrates, and from 3 to 2,213 for fish . The pH and humus 

content of the water affect bioconcentration [2] . 

HUMAN TOXICITY 

General. Breathing air with very high levels of cadmium severely damages the lungs and 

can cause death. High cadmium levels in the diet severely irritate the digestive tract, while 

lower levels consumed over a long period of time may cause kidney damage [2] . The 

USEP A has placed cadmium in weight-of-evidence Group B 1, indicating that it is a 

probable human carcinogen [ 4]. 

Oral Exposure. A chronic oral RID of 0.0005 mg/kg/day for water is based on a NOAEL 

of 0.005 mg/kg/day for proteinuria following chronic exposures in humans. A chronic 

oral RID of 0.001 mg/kg/day for food is based on a NOAEL of 0.01 mg/kg/day for 

proteinuria following chronic exposures in humans [ 4]. It is estimated that humans absorb 

about 5 percent of ingested cadmium [2]. In rats and mice the acute oral LD50 values 

range from about 100 to 300 mg/kg. Two human deaths due to intentional ingestion of 

cadmium resulted from doses of 25 and 1,500 mg/kg [4] . Symptoms of acute toxic 

reaction to irtgesi:ion may iiiclude gastr0cmeritis, vomiting, diarrhea, abdominal pain. 

increased salivation, choking, anemia, hypotension, respiratory arrest, pulmonary edema, 

renal dysfunction, and death . Chronic oral overexposure symptoms may include renal 

dysfunction and/or failure, as well as anemia [1,2,5]. Cadmium has been implicated as a 

fetotoxin by the oral route in animal studies [2]. . f 

Inhalation Exposure . The USEP A does not currently provide an inhalation RfC for 

cadmium (4,6]. It is estimated that humans rapidly absorb about 25 percent of i,nhaled 

cadmium. The 15-minute LC50 for rats exposed to cadmium oxide fumes is approximately 

33 mg/m3. It has been estimated that exposure to 1 mg/m3 for 8 hours might be sufficient 

to cause death in humans [2]. Symptoms associat~d with acute cadmium poisoning via 

inhalation may include fever, headache, dyspnea, pleuritic chest pain, conjuctivitis, 

rhinitis, sore throat, cough, pulmonary edema, extreme restlessness, respiratory failure, 

and death. Chronic inhalation overexposure symptoms may include renal dysfunction 

and/or failure, dyspnea, emphysema, bronchitis, and anemia (1,2,5]. Cadmium has been 

implicated as a developmental toxin by the inhalation route in animal studies [2]. An 

inhalation unit risk of 0.0018 (ug/m3)-t is based on excess lung cancers observed in 

humans [4]. 

Dermal Exposure. Cadmium is poorly absorbed through the skin (2). No other useful 

information regarding dermal exposure to cadmium was located. 
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ECOLOGICAL TOXICITY 

General. Cadmium is considered nonessential for plants and animals. It is relatively 

mobile in the environment compared to most other heavy metals . Cadmium occurs 

naturally in close association with zinc, usually · in concentrations directly related to zinc 

levels [7] . Its cumulative nature in organisms and its high toxicity makes it an extremely 

dangerous poison for most animals. Cadmium is accumulated through the f~ chain in 

sufficient quantities to be harmful to higher trophic levels . However, no evidence was 

found of biomagnification of this element through trophic levels [8]. 

Ve2:etation. The soil chemistry of bioavailable cadmium is controlled by pH. Brooks [9] 

reported that the general toxicity of cadmium to plants was moderate . Cadmium is usually 

more available in acidic, sandy soils than in neutral or alkaline soils with large amounts of 

clay and organic matter [7] . Absorption is strongly pH-dependent, increasing as conditions 

become more alkaline. It has been suggested that there is a 100-fold increase in cadmium 

absorption for each unit increase in pH (10]. Plants tissues normally contain < 0 .5 ppm 

cadmium, but many species may accumulate much higher concentrations (up to several 

hundred ppm) when they grow in soil with elevated cadmium concentrations. Cadmium 

levels in plant tissues may subsequently affect the balance of essential elements in the plant 

[7]. It has been noted that 3 mg/kg of cadmium in the tissues of plants depressed growth 

(11]. Tall fescue (Festuca arundinacea) had a reduced yield of 50 percent with a soil 

concentration of 320 mg/kg [10]. 

Aquatic Life. In aquatic systems, water hardness affects the biological tox1c1ty of 

cadmium. The uptake of cadmium is faster in hard water than in soft water, but the total 

concentration of cadmium is greater in soft water (12]. Cadmium uptakes also increase 

with increasing water temperature and decreasing salinity [8]. The environmental mobility 

of cadmium ·is influenced by the pH levels in the water. Cadmium is less mobile in 

alkaline waters than in acid waters because it becomes chemically bound in alkaline waters 

[13]. Cadmium can be quite toxic to aquatic organisms, even in concentrations of less than 

1 ppm [ 1 OJ. Fish are quite susceptible to acute toxicity, with reported 4-day LC50 values 

ranging from-0.002 to 2.9 mg/L [8] . Cadmium has been reported to accumulate in the 

tissues of aquatic organisms at concentrations hundreds to thousands of times higher than in 

the water [12]. The federal chronic freshwater quality criterion for cadmium is 3.37 µg/L 

based on water hardness of 400 mg/L CaCo3 [14]. 

Wildlife . Cadmium has been shown to have a toxic effect on a variety of mammals and 

birds. Mammals have no effective mechanism for the elimination of ingested cadmium; 

therefore, the cadmium tends to accumulate in the liver and kidneys. Its relative toxicity to 

mammals has been rated from moderate to high (15]. Toxic effects include decreased 

growth rates, anemia, infertility, fetus abnormalities, abortion, kidney disease, intestinal 
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disease, and hypertension [11] . The known effects for mallards are all sublethal, primarily 
affecting the kidneys. testes, and egg production [8]. In mallards chronically dosed with 
cadmium contaminated food, significant effects on energy metabolism were found at 450 
mg/kg, but not at 150 mg/kg [11]. In general, cadmium levels in excess of 20 ppm may 

reduce reproductive output of nesting waterfowl. More direct effects on individual 
mallards may occur as cadmium levels approach 200 ppm [8]. 
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CHROMIUM 

CASNUMBER 

7440-47-3 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: insoluble [l] 
Vapor Pressure: insignificant at 25°C [I] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 7 .2 at 28 °c [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Chromium is a naturally-occurring element which is dispersed throughout the environment 
primarily as a result of anthropogenic activities [l]. The concentration of chromium in 
minimally disturbed soils varies tremendously. A collection of 1,319 soil samples from 
across the conterminous U.S. determined that 87 percent were less than or equal to 70 
ppm, with a geometric mean of 37 ppm, but with a maximum value as high as 700 ppm 
[3]. 

FATE AND TRANSPORT 

Two of the major forms of chromium are trivalent or chromium (III), and hexavalent or 

chromium (VI). Chromium is released into the atmosphere mainly by the combustion of 
coal and oil. The most toxic form is hexavalent chromium, which is due mainly to 
chemical manufacture, primary metal production, chrome plating, and cooling towers. 

Chromium is removed from the atmosphere by fallout and precipitation, but may be 
transported long distances before removal. The residence time of atmospheric chromium is 

expected to be less than 10 days. There are no known chromium compounds that can 
volatilize from water. Most of the trivalent form is expected to precipitate in sediments. 
Hexavalent chromium will be present predominantly in the soluble form. Hexavalent 
chromium will eventually be reduced to the trivalent form by the organic materials present 
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in surface water. The residence time of chromium in lake water is estimated to be in the 
range of 4.6 to 18 years. Bioconcentration should be minimal [l]. 

Chromium in soil may become airborne due to fugitive dust emissions, while runoff and 
leaching may transport it to surface water and groundwater. Flooding of soils and the 
subsequent anaerobic decomposition of plant material may increase the mobilization of 
chromium from soils. The half-life of chromium in soils may be several years [l]. 

HUMAN TOXICITY 

General. There are two forms of chromium that are of concern; trivalent chromium 
·· (chromium ill) and hexavalent chromium (chromium VI). In general, chromium (VI) 

compounds are more toxic than chromium (III) compounds [l]. Trivalent chromium 
(chromium ill) is considered an essential nutrient which helps to maintain normal glucose, 
cholesterol, and fat metabolism. A daily ingestion of 0.05 to 0.20 mg/day (0.0007 to 
0.003 mg/kg/day) is estimated to be safe and adequate [l]. The major targets of chromium 
toxicity are the respiratory system and the gastrointestinal system. Chromium is 
considered to be genotoxic. The USEPA [4] has placed chromium (VI) in weight-of
evidence cancer Group A, indicating that it is a human carcinogen. Chromium (III) has 
not been placed in a cancer class by the USEPA [4] . 

Oral Exposure. A chronic oral RID value of l mg Cr/kg/day for chromium (III) is based 
on a NOEL of 1468 mg Cr/kg/day for adverse effects in a chronic feeding study in rats 
[4]. An oral RID of 0.005 mg Cr/kg/day for chromium (VI) is based on a NOAEL of 2.4 
mg Cr/kg/day for adverse effects in a 1-year drinking study in rats [4] . Chromium is 
poorly absorbed following oral exposure. Acute oral LD50 values in rats ranged from 13 
to 2365 mg Cr/kg, depending on the chromium compound [l]. Short-term oral exposure 
of humans to high doses of chromium ( > 4.1 mg Cr (Vl)/kg/day) has resulted in stomach 
upsets and ulcers, convulsions, liver and kidney damage and even death [l]. Information 
regarding potential effects of chromium on human reproduction and development are not 
available. Exposure of animals to chromium (VI) (57 mg Cr (IV)/kg/day) during 
pregnancy has been found to result in developmental effects on the fetus [l]. Treatment of 
male mice with chromium (III) and (VI) (> 3.5 mg Cr/kg/day) has caused effects on 
spermatogenesis [l]. There is no evidence that oral exposure to chromium (III) or (VI) 
causes cancer in humans or animals, therefore, an oral Slope Factor is not available [4]. 

Inhalation Exposure. Inhalation RfC values for both chromium (Ill) and chromium (VI) 
are currently under review by the USEPA [4]. Following inhalation exposure, 
approximately 53-85% · of chromium (VI) compounds and 5-30% of chromium (III) 

compounds are absorbed into the blood [l]. Acute (4-hour) inhalation LC50 values in rats 
ranged from 29 to 137 mg/kg, depending on chromium compound [l]. In humans, acute 
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inhalation of chromium has not been reported to be fatal. The respiratory system is the 
major target of toxicity for both forms of chromium following inhalation exposure. 

Respiratory effects include perforations and ulcerations of the nasal septum, bronchitis, 
pneumonoconiosis (inflammation of the lung ~eading to fibrosis), decreased pulmonary 
function, pneumonia, rhinorrhea (runny nose), nasal itching and soreness and epistaxis 
(nose bleed) [l]. These effects have occured at concentrations > 0.002 mg Cr (VI)/m3. 

In some chromium-sensitive people, chromium exposure may trigger an allergic response 
manifested by asthma or a skin rash. There is no conclusive evidence that inhaled 
chromium causes reproductive or developmental effects in humans or animals [l]. Long
term inhalation exposure of workers to low levels of chromium compounds ( > 0.04 mg 
Cr/m3) has been associated with lung cancer. The form of chromium responsible for this 
effect has not been established, but only hexavalent chromium has been found to cause 
cancer in animal studies. An inhalation Unit Risk of 0.012 (ug/m3)-1 for chromium (VI) is 

based on an increase in the incidence of lung cancer in occupationally exposed workers [4]. 

An inhalation Unit Risk is not available for chromium (III) [4]. 

Dermal Exposure. Acute dermal LD50 values in rabbits ranged from 30 to 553 mg Cr/kg 
depending on chromium compound [l] . Dermal exposure to chromium has been found to 
be fatal in humans, but the exact exposure dose is not known [l]. Dermal exposure of 
humans to chromium can cause allergic reactions as well as skin bums, blisters and ulcers 
[l] . Exposure of animals to chromium results in effects similar to those found in humans. 

ECOLOGICAL TOXICITY 

General. Chromium is essential for mammals, but can be toxic at higher levels. It is 
beneficial but not essential to the growth in higher plants. Plants do not accumulate 

chromium, and animals apparently absorb little chromium from plant material in their 
digestive tract [5]. No biomagnification of chromium has been observed in food chains, 
and concentrations are usually highest at the lowest trophic levels [6]. The 

bioconcentration factors for freshwater fish, invertebrates, and plants are 200, 2,000 and 
4,000, respectively [6]. 

Vegetation. The chromium content of plants is controlled mainly by the amount of soluble 
chromium in the soils. Chromium (VI) is the most soluble and available to plants, but it is 

also the most unstable form under normal soil conditions [7]. Chromium usually exists in 
soils as insoluble oxides, which are largely unavailable at pH's greater than 4.0 [7]. There 
is some indication that chromium is accumulated in plant roots. Some plants experience 
decreased yields at soil concentrations as low as 0.5 ppm. These data indicate that the 

phytotoxic concentration is greater than 10 ppm [8]. Translocation of chromium from 

roots to plant tops apparently is not a serious problem. Typical symptoms of chromium 

phytotoxicity are wilting of plant tops, root injury, chlorosis in young leaves, brownish-red 
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leaves, and chlorotic bands on cereals [7]. The 96-hour LC50 for aquatic freshwater plants 

ranges from 2,500 µg/L to 25,000 µg/L for chromium (VI) [6]. 

Aguatic Life. The toxicity of chromium (III) and (VI) to aquatic species appears to 
increase as pH and/or water hardness decreases [9]. For chromium (VI), the 96-hour LC50 
values for sensitive freshwater and marine species were between 445 and 2,000 ppb [6]. 

For chromium (III) the 96-hour LC50 concentrations were 2,000 to 3,200 ppb for sensitive 

freshwater organisms and 3,300 to 7,500 ppb for marine biota [6]. Sensitive freshwater 
organisms showed reduced growth, inhibited reproduction, and increased bioaccumulation 

at 10 µg/L of chromium (VI), and other adverse effects at 30 µg/L of chromium (Ill) [6]. 

The 96-hour LC50 values for bluegill and fathead minnow are 71,900 µg/L and 64,700 
µg/L, respectively for chromium (III) [5]. The 96-hour LC50 value for bluegill range 

from 133,000 µg/L to 213,000 µg/L for chromium (VI) [6]. Fish rapidly eliminate 

chromium upon return to freshwater following exposure. Thus, fish exposed intermittently 

to high chromium levels would not experience cumulative chromium uptake [10]. The 

federal acute and chronic water quality criteria for aquatic life in freshwater are 16 µg/L 

and 11 µg/L, respectively for chromium (VI) and 1,700 µg/L and 210 µg/L, respectively 
r~orc·nro ·· ·-- /TTY'-~ 1 /V\ -- 1T r-.. r-n r111 m1um \lUJ i:lL HIV 1115, .LJ '-"''-''-Jj l .... J. 

Wildlife. In mammals, chromium (III) is less toxic than chromium (VI), probably because 

the former permeates biological membranes less readily [5]. Although chromium is highly 

toxic to invertebrates, it is only moderately toxic to higher animals, and most mammals can 

tolerate up to 1,000 ppm chromium in their diets [8]. Eisler found the toxic threshold in 
rats to be 1,000 ppm chromium (VI) in their diet and 100 percent survival when exposed to 
134 ppm in their drinking water for three months [6]. It appears the primary source of 
uptake of chromium by small mammals is through ingestion of contaminated soil while 

grooming [6]. Dietary levels of 10 mg/kg of chromium (Ill) adversely affected young 

black ducks (Anas rubripes) [6]. 
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CAS NUMBER 

7440-50-8 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

COPPER 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: insoluble [1] 
Vapor Pressure: insignificant at 25°C (1] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 8.94 [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

Copper is a naturally-occurring element. The concentration of copper in minimally 

disturbed soils varies tremendously. A collection of 1,311 soil samples from across the 

conterminous U.S. determined that 85 percent were less than or equal to 30 ppm, with 

a geometric mean of 17 ppm, but with a maximum value as high as 700 ppm [3]. 

Copper concentrations in Ohio farm soils were found to range from 11 to 37 ppm, with 

a mean value of 19 ppm [4] . 

FATE AND TRANSPORT 

Copper is dispersed throughout the atmosphere primarily as a result of anthropogenic 

act1v1t1es. Environmental fate processes may transform one copper compound to 

another; however, copper itself is not degraded. Most of the copper in the atmosphere 

occurs in the aerosol form, and long-distance transport may occur. Wet or dry 

deposition is expected to be the primary fate process in air. 

Several processes determine the fate of copper in aquatic environments : formation of 

complexes, especially with humic substances; sorption to hydrous metal oxides, clays, 

and organic materials; and bioaccumulation. Organic complexes of copper are more 

easily adsorbed on clay and other surfaces than the free form. The aquatic fate of 

copper is highly dependent on factors such as pH, oxidation-reduction potential, 
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concentration of organic matter, and the presence of other metals. In regard to the 

latter, it has been demonstrated that coprecipitation of copper with hydrous oxides of 

iron effectively scavenges copper from solution, although in most surface waters 

organic materials prevail over inorganic ions in complexing copper [5]. 

Generally, copper is considered to be among the more mobile of the heavy metals in 

surface environments. Seasonal fluctuations have been observed in surface water 

copper concentrations, with higher levels in fall and winter, and lower levels in the 

spring and summer. It is not expected to volatilize from water. Since copper is an ° 

essential nutrient, it is strongly accumulated by all plants and animals, but is probably 

not biomagnified [SJ. 

The degree of persistence of copper in soil depends on the soil characteristics and the 

forms of copper present. For example, in soils of low organic content, soluble copper 

compounds may move into groundwater at a significant rate. On the other hand, the 

presence of organic complexing agents may restrict movement in soil, and copper may 

be immobilized in the form of various inorganic complexes. It is not expected to 

volatilize from soil. 

HUMAN TOXICITY 

General. Copper is an essential trace element; therefore, toxic effects can result if too 

much or too little is taken into the body. The Recommended Dietary Allowance 

(RDA) for copper is 2 to 3 mg/day (0.03 to 0 .04 mg/kg/day) [6] . The major targets of 

copper toxicity are the gastrointestinal tract following oral exposure and the lungs 

following inhalation exposure [6]. Information regarding the genotoxicity of copper 

are equivocal. USEPA has placed copper in weight-of-evidence cancer Group D, 

indicating that it is not classifiable as to human carc~ogenicity [7] . 

Oral Exposure. A chronic oral RID of 1.3 mg/L (0.04 mg/kg/day) is based on a 

LOAEL of 5.3 mg/L for gastrointestinal irritation in humans [8] . Approximately 60% 

of an oral dose of copper is absorbed through the gastrointestinal tract [6]. Case 

studies of human suicides indicate that doses of 6 to 637 mg/kg have been fatal [6] . 

LD50 values are not available for animals. In humans, doses greater than 0.07 mg/kg 

have resulted in gastrointestinal effects including vomiting, diarrhea, nausea, abdominal 

pain and a metallic taste in the mouth [6]. Adverse effects were also noted in the liver 
(necrosis) and the kidneys (necrosis, tubular damage) of humans following oral 

exposure [6]. Chronic toxic effects due to copper are rarely seen except for 

individuals with Wilson's Disease. Wilson's Disease is a genetically determined 

condition in which the body absorbs and retains abnormally high copper concentrations 
[6]. It is not known whether exposure to copper will result in effects on reproduction 
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or development in humans , but animal studies indicate that copper exposure may 

increase fetal mortality [6] . There is no evidence that copper causes cancer in humans 

or animals, therefore, an oral slope factor for cancer is not available [7] . 

Inhalation Exposure. A chronic inhalation RfC is not available for copper [7]. The 

extent of copper absorption following inhalation exposure is not known. Infonnation 

regarding the fatal dose of copper following inhalation exposure was not located for 

humans or animals. In humans, copper is a respiratory irritant. Short-tenn inhalation 

exposure to copper dust or fumes (0.075-0.12 mg/m3) results in a condition known as 

"metal fume fever" . This condition is a 24-48 hour illness characterized by chills, 

fever, aching muscles, dryness in the mouth and throat and headache [6]. Respiratory 

effects have also been noted in animals [6]. Information is not available regarding 

potential effects on reproduction and development in humans or animals following 

inhalation exposure. There is no evidence that copper exposure causes cancer in human 

or animals, therefore, an inhalation unit risk for cancer is not available [7]. 

Dermal Exposure. Dermal exposure to copper may result in allergic contact dennatitis 

[6] . Other information regarding the toxic effects of dermal exposure to copper are not 

available [6]. 

ECOLOGICAL TOXICITY 

General. Copper is an essential trace element or micronutrient for plants and animals . 

However, excessive amounts of the element are toxic [9]. Copper is accumulated by 

all plants and animals, but it has very little if any potential for biomagnification through 

the food chain (10]. 

Vegetation. Copper retention in soils and bioavailability to plants are dependent on 

pH. Sorption of copper increases with increasing pH (11] . Copper is held most 

securely at a pH range of 7. 0 to 8. 0 [ 12]. Several researchers have reported a decrease 

in plant copper when large amounts of organic matter are present. Copper is strongly 

chelated in plant roots. Phytotoxic concentration of copper ranges from about 70 to 

640 ppm in the soil for most plants (13] . In vascular plants, toxic levels of copper can 

cause reduced growth, chlorosis, and stunted root development. Toxic copper 

concentrations also interfere with the uptake of iron and other heavy metals [9]. 

Copper salts have been used effectively to control aquatic vegetation, algae, and 
terrestrial plants invading sewer lines for many years. 

Aquatic. The toxicity of copper to aquatic life varies with hardness (increases with 

decreased hardness), pH (increases with decreased pH) , and temperature (increase with 

higher temperatures) [14] . Many studies have been published on the toxicity of copper 
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to fish and other aquatic life fonns. Relatively high concentrations of copper may be 

tolerated by adult fish for short periods of time. The critical effect appears to be its 
greater toxicity to young or juvenile fish [11]. Reproduction of fish is impaired at 
concentrations of 0.018 to 0.033 mg/L, growth is reduced ·at concentrations of 0.0025 

to 0.0184 mg/L, and survival is reduced at 0.018 to 0.04 mg/L [9]. The maximum 

acceptable toxicant concentration for fathead minnows is 0.011 to 0.018 ..mg/L, as it 

affects embryo, larval, and early juvenile stages [14]. The 96-hour LC50 acute toxicity 
of copper sulfate in fathead minnows and bluegills was reported to be 1.4 mg/L and 

10.2 mg/L, respectively, at a water hardness of 400 mg/L CaCO3 and a pH of 8.2 
[ 11]. The 96-hour LC50 acute toxicity of copper in fathead minnows and creek chub 

was 0.44 mg/L and 0.31 mg/L, respectively, with a water hardness of 200 mg/L 

CaCO3 [11]. 

Concentrations of 0.015 mg/L produced sublethal effects in crayfish and a 4-day LC5o 
of 3. 0 ppm [9] . The federal chronic freshwater quality criterion for copper is 3 8. 7 

- µg/L based on a water hardness of 400 mg/L CaCO3 [15]. The Ohio aquatic life 
habitat and water supply standard for copper is 42.0 µg/L based on a water hardness of 

400 mg/L CaCO3 [16]. 

Wiidlife. Copper is an essential trace element for animals, with some species, such as 
sheep, being extremely sensitive to excessive concentrations of copper or to certain 
ratios of copper to molybdenum in their forage. Sheep have died after consuming 

plants and soils containing 15 ppm copper (dry weight) [17]. The maximum tolerable 
dietary level for turkey and chickens is 300 ppm [ 18] . However, copper toxicity in 

mammals and birds is of little significance because they possess barriers to copper 
absorption [19]. Mammals and birds are 100 to 1,000 times more resistance to toxic 
· effects than aquatic biota. 
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IRON 

CAS NUMBER 

7439-89-6 

COMMON SYNONYMS 

Ferrum, Loha, stainless steel 

ANALYTICAL CLASSIFICATION 

Inorganic 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: insoluble [1] 

Vapor Pressure: insignificant at 25°C [1] 

Henry's Law Constant: Not Applicable 

Specific Gravity: 7.86 [2] 

Organic Carbon Partition Coefficient: NR 

FATE DATA: HALF-LIVES 

NIA 

NATURAL SOURCES 

The Earth's crust, rocks, ores, minerals 

ARTIFICIAL SOURCES 

Iron and steel castings, other steel-making operations, alloys, drilling fluids 

BACKGROUND CONCENTRATIONS 

Iron is a silver-white, gray flexible, lustrous metal and naturally-occurring element. 
The concentration of iron in minimally disturbed soils varies. A collection of 1,317 soil 
samples from across the conterminous U.S. determined that a range of 100-100,000 ppm, 
with a geometric mean of 47,000 ppm iron was present [3]. Iron is also considered an 
essential element for organisms and is the primary component heme present in blood. 

FATE AND TRANSPORT 

Iron cycling in the environment is a complex process. Iron has two oxidation states 
(+2 and +3) and occurs as oxide, sulfate, chloride, and sulfide complexes. Iron is a major 
component of clay soils. 
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Iron is taken up in some form by all organisms and may be stored in the blood as an 
essential nutrient. Iron is not known to bioaccumulate in organisms or biomagnify in the 
food chain . 

HUMAN TOXICITY 

Iron is a major component of the earth's crust. Iron is also an essential nutrient for 
humans and toxicity may result from deficiencies as well as excess exposure. Excess iron 
has been associated with metabolic acidosis, liver damage, renal failure, diabetes· 
mellitus, endocrine disturbances, and cardiovascular effects [4]. Iron is actively regulated 
and excreted in humans, and an iron overdose is generally the result of accidental 
ingestion of iron containing medicines, genetic abnormalities I iron metabolism, and 
excess dietary intake. Another source of iron overload is due to the use of iron pots for 
cooking and brewing processes [4]. Iron deficiencies may result in the development of 
anemia. 

Oral Exposure 

A provisional chronic oral RID of 0.3 mg/kg/day has been derived for iron [5]. This 
RID is based on a NOAEL of 0.27 ni.g Fe/kg-day for the upperbound value in the range of 
dietary iron intakes. The range of recommended daily allowances (RDA) for iron is 1 O 
mg/day (0.13 mg/kg/day) for men and 15 mg/day (0.24-0.33 mg/kg/day) for women age 
11-50 years. The RDA varies for individual groups as follows : l mg/kg/day for non
breast fed infants aged 0-6 months; 0.36-1.11 mg/kg/day for children aged 6 months to 10 
years; 0.443 mg/kg/day for pregnant women; 0.25 mg/kg/day for women who are 
lactating; and 0.18-0.27 mg/kg/day for males aged 11-14 years [6] . In rats, no adverse 
effects were reported at concentrations up to 76 mg/kg/day, and embryonic mortalities 
were observed at 240 mg/kg/day [5 ,7]. 

In humans, high iron intake has been associated with increased risk for myocardial 
infarction, neurological effects (lethargy to coma), and hepatic damage [5]. Acute iron 
poisoning results in vomiting and dark brown-black stools. Hospital referrals by the 
poison center are generally made for ingestions of 60 mg/kg or greater [5]. 

Inhalation Exposure 

Inhalation of iron oxide fumes or dust has been reported to result in the deposition of 
iron particles in the lungs [ 4]. A report of autopsies of hematite miners noted an increase 
in lung cancer, tuberculosis, and interstitial fibrosis. These miners were also exposed to 
risk factors such as cigarette smoke and silica dust. The dose level of iron workers 
developing pneumoconiosis has been reported to exceed 10 mg Fe/m3 [4]. 

Dermal Exposure 

No information was located concerning iron toxicity from dermal exposure. 

ECOLOGICAL TOXICITY 

Iron is also an essential element for many organisms and toxicity may result from 
iron deficiencies as well as excess iron intake. Iron has been documented to accumulate 
in some lower trophic level organisms such as earthworms, however no biomagnification 
of aluminum in the food chain is evident [1,8]. 
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Plants 

Little is known concerning iron toxicity to plants. Iron is not known to 
bioconcentrate in plants at leve ls above comparative soil concentrations [9] . 

Terrestrial Invertebrates 

Very little information was available concerning the effects of iron on terrestrial 
invertebrates. In Will and Suter (1995), a benchmark of 200 mg/kg is listed for soil 
microorganisms and microbial processes [ 1 O]. - · 

Amphibians and Reptiles 

No information was found concerning the effects of iron on amphibians and reptiles. 

Fish and Aquatic Organisms 

Very little information is available concerning iron toxicity to aquatic organisms. 
One study was found in the literature that reported a 12 month survival, growth, and 
reproduction NOAEL of 1.0 mg/L for the fathead minnow [11]. The federal water 
quality criteria for iron for the protection of aquatic life are 1,000 µg/L freshwater and no 
WQC currently exists for saltwater [ 12]. 

Birds 

No information was found concerning the effects of iron on birds. 

Mammals 

Very little information is available concerning iron toxicity to mammals. In rats , no 
adverse effects were reported at concentrations up to 76 mg/kg/day, and embryonic 
mortalities were observed at 240 mg/kg/day (5 ,7]. Another study reported an LD50 of 
2,550 mg/kg/day for the rat (13]. 
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CASNUMBER 

7439-92-1 

COMMON SYNONYMS 

None. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble [l] 

LEAD 

Vapor Pressure: insignificant at 25°C [l] 
Henry's Law Constant: Not applicable [l] 
Specific Gravity: 11.34 at 20/4 °C [2] 
Organic Carbon Partition Coefficient: ND [l] 

FATE DATA: HALF-LIVES 

Note: Data for tetraethyl lead; CAS No. 78-00-2 

Soil: 1 to 4 weeks [3] 
Air: 2.3 to 9.0 hours [3] 
Surface Water: 2.3 to 9.0 hours [3] 
Groundwater: 2 to 8 weeks [3] 

BACKGROUND CONCENTRATIONS 

Lead is a naturally-occurring element which is dispersed throughout the environment 

primarily as a result of anthropogenic activities [l]. The concentration of lead in 

minimally disturbed soils varies tremendously. A collection of 1,300 soil samples from 

across the conterminous U .S. determined that 80 percent were less than or equal to 30 

ppm, with a geometric mean of 16 ppm, but with a maximum value as high as 700 ppm 

[4]. Concentrations along roadways and adjacent to houses with exterior lead-based paints 

may be as high as 10,000 ppm [l]. 

FATE AND TRANSPORT 

Lead is extremely persistent in both water and soil. Environmental fate processes may 

transform one lead compound to another; however, lead itself is not degraded. It is largely 

associated with suspended solids and sediments in aquatic systems, and it occurs in 
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relatively immobile forms in soil. Lead which has been released to soils may become 

airborne as a result of fugitive dust generation. Tetraethyl lead may occur in the vapor 

phase [l]. 

HUMAN TOXICITY 

General. The general human population is exposed to lead primarily via the oral route of 
exposure, with some contribution from the inhalation route. However, in some 

subpopulations, the predominant route of exposure is via inhalation. The effects of lead 

are the same regardless of whether it enters the body through breathing or ingestion. The 

major health threat from lead arises from the damage it causes to the brain, especially in 
fetuses, infants, and young children. Young and developing humans are highly sensitive to 

its effects. Also, young children are prone to ingest more lead as a result of normal 
mouthing behavior. Decreased IQ and reduced growth may result from childhood 

exposure. Fetal exposure may result in preterm birth, reduced birth weight, and decreased 
IQ [l]. The Federal Centers for Disease Control recently lowered the threshold at which 

children are considered to have lead poisoning from 25 to 10 micrograms of lead per 

deciliter of blood [5]. Some of the health effects of lead, particularly changes in the levels 
of certain blood enzymes and in aspects of children's neurobehaviorai deveiopment, may 

occur at blood levels so low as to be essentially without a threshold [6]. 

Lead exposure may increase blood pressure in middle-aged men. High-level exposure can 

severely damage the brain and kidneys in adults or children. In addition, high doses of 

lead will cause abortion and damage the male reproductive system [l]. The USEPA 
currently does not provide any toxicity values for lead [6,7]. The USEPA has placed lead 

in weight-of-evidence Group B2, indicating that it is a probable human carcinogen [6]. , 

Oral Exposure. Oral absorption of lead appears to be low in humans. The absorption of 

lead into the body is highly dependent on its state of complexation. In general, soluble 
lead compounds tend to be more readily absorbed into the body than insoluble compounds, 

and are therefore more toxic. Certain organic lead compounds are also readily absorbed. 

Gastrointestinal absorption is highly dependent on the form of lead and the amount of food 

present. For example, in one experiment 3 percent of lead chloride was absorbed when 
provided with a meal, but 60 percent was absorbed when animals were fasted. Lead 

absorption is higher in children than in adults. Oral LD50 values were not available. LDLO 
values for various inorganic lead compounds reportedly ranged from 191 mg lead/kg in the 

dog to 20,500 mg lead/kg in the guinea pig. An LDLO is the lowest dose causing death. 
The reported adverse effects of lead in laboratory animals following oral exposure include 

severe central nervous system damage, elevated blood pressure, impaired heme synthesis, 

liver damage, kidney damage, fetotoxicity, and damage to the reproductive organs in both 
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males and females. Renal tumors have been observed in laboratory animals following oral 

administration of lead acetate [l]. 

Inhalation Exposure. Once deposited in the lower respiratory tract, lead is almost 
completely absorbed, and all chemical forms of lead also appear to be absorbed. Limited 
experimental evidence suggests that inhaled tetraethyl lead is rapidly absorbed by rats [l]. 

No other useful information was located regarding specific adverse health effects resulting 

from inhalation exposure to lead. 

Dermal Exposure. Compounds such as lead acetate are poorly absorbed through skin, 
while tetraethyl lead appears to be rapidly absorbed [l]. No other useful information was 
located regarding specific adverse health effects resulting from dermal exposure to lead. 

ECOWGICAL TOXICITY 

General. Lead is generally considered a highly toxic contaminant because it is not an 
essential nutrient to either plants or animals. Lead can be bioaccummulated, but it does 
not biomagnify in aquatic or terrestrial food chains. The tendency for lead to form 
complexes with naturally occurring organic material (e.g., humic and fulvic acids) 
increases its adsorption affinity for clays and other mineral surfaces, and decreases its 
bioavailability, except under acidic soil or water conditions. Benthic microbes can 
methylate lead to form tetramethyl lead, which is volatile and more toxic than inorganic 
lead [8]. 

Vegetation. Lead toxicity in plants under natural condition is uncommon even though field 

and laboratory studies have demonstrated lead' s toxicity. Most of the lead in soils is 
insoluble and largely unavailable for plant uptake. Symptoms of lead toxicity are found 

only in plants grown on acid soils [9]. The amount of bioavailable lead taken up by plants 
decreases as soil pH, cation exchange capacity, and available phosphorus increase. Lead 

inhibits plant growth and reduces photosynthesis, mitosis, and water absorption. When 
taken up by plants, lead is rarely translocated because it becomes chelated in the roots [9]. 

Lead levels of approximately 500 mg/kg in soil reduced pollen germination by greater than 

90 percent in two weed species. Normal germination rates were observed at soil levels of 
46 mg/kg, but other adverse effects were observed at lead levels of 12 to 312 mg/kg [8]. 

Aquatic Life. The toxicity of lead in water is dependent on pH, organic materials, water 
hardness, and the presence of other metals [ 1 O]. Organolead compounds are more toxic 
than inorganic lead compounds to aquatic organisms [11]. Lead toxicity decreases with 

increasing water hardness [8]. Lead is more mobile in acidic waters than in higher pH 
waters. In alkaline and circumneutral waters, removal of lead by sorption and precipitation 
may occur relatively quickly [10]. The solubility of lead ranges from 500 µ.g/L in soft 

water to 3 µg/L in hard water [11]. In aquatic systems, most lead is found in bottom 
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sediments. The toxicity of lead to fish varies from 0.1 to 542 mg/L. Generally, the 
medium tolerance limit for fathead minnows in hard water (360 mg/L CaCO3) is 482 mg/L 
[12]. The federal chronic freshwater quality criterion for lead is 18.6 µg/L based on a 
water hardness of 400 mg/L CaCO3 [13]. 

Wildlife. Lead bioaccumulates in animal tissues, but does not biomagnify in the food 
chain [10]. Evidence of lead poisoning in mammals and other wildlife have been reported 
from sites heavily contaminated by lead smelter emissions and other types of atmospheric 
fallout. Neurological effects in mallard ducks were observed within 24 hours of dosing 
them with lead shot for a total intake of 423.8 mg/kg body weight. Assuming a mallard 
weighs approximately 1.2 kg and consumes food equivalent to 10 percent of its body 
weight each day, dosage of 423.8 mg/kg body weight is equivalent to an approximate lead 
concentration in the food of 4,600 mg/kg [8]. It was found that 1,000 ppm dietary lead 
reduced egg production and caused soft-shelled eggs and 500 ppm inhibited growth and 
produced anemia [8]. 
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CASNUMBER 

7439-97-6 

COMMON SYNONYMS 

Hydragyrum; quicksilver 

ANALYTICAL CLASSIFICATION 

Inorganic. 

MERCURY 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: 0.56 mg/L [l] 
Vapor Pressure: 2 x 10-3 mm Hg at 25°C (2] 
Henry's Law Constant: ND 
Specific Gravity: 13.534 at 25/4 °C (2] 
Organic Carbon Partition Coefficient: ND 

BACKGROUND CONCENTRATIONS 

Mercury is a naturally-occurring element. Elemental mercury is a silver-white, heavy, 
mobile, liquid metal exhibiting slight volatility at room temperature [2]. Concentrations of 
mercury at sampling points across the contiguous United States exhibit a limited, but varied 
range. A total of 1,267 soils samples were gathered by the United States Geological 
Survey for mercury concentration analysis. Of this total, 1,263 samples exhibited some 

concentration of mercury across a range of <0.01 ppm to a maximum of 4.6 ppm. 
Fourteen percent of the total samples gathered showed a mercury concentration of from 

less than 0.01 ppm up to 0.002 ppm; 16 percent showed concentrations between 0.002 
ppm and 0.032 ppm, 33 percent between 0.032 and 0.051, 24 percent between 0.051 and 
0.13, and 13 percent showed concentrations of mercury to be from 0.13 ppm up to a 
maximum value of 4.6 ppm; geometric mean concentration of mercury was 0.058 ppm [3]. 

FATE AND TRANSPORT 

Mercury may exist as one of three forms: elemental mercury, inorganic mercury, and 

organic mercury. Elemental mercury will combine with sulfur at ordinary temperatures, 
and react with nitric acid and/or ammonia solutions in air (to form Hg2NOH); it does not 

react with hydrochloric acid, sulfuric acid (when cold), or alkalies. Mercurous salt will be 

slowly degraded by sunlight [2]. Inorganic mercury compounds generally dissociate into 
the mercuric form (Hg2+) rather than the mercurous form (Hg+). Organic mercury 
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compounds are generally divided into two broad classes: alkyl mercury (e.g., monomethyl 
mercury) and phenyl mercury (e.g., phenylmercury acetate). Organic mercury compounds 

are more easily absorbed than elemental and/or inorganic forms, but will readily undergo 

biodegradation with the ultimate release of inorganic mercury. Organomercury 

compounds, especially alkyl mercury compounds, are viewed as posing the greatest 

toxicological danger [4]. Given their high specific gravity/density values, elemental and 

inorganic mercury compounds are generally susceptible to gravitational deposition in 

sediments of aqueous environments. Given the relative values of water solubility and 

vapor pressure, mercury should be expected to be a fairly mobile material. Mercury 

entering surface waters can be microbially converted to methylmercuric ion given favorable 

conditions. Methylmercury accumulates in carnivorous fish to levels 10,000 times those 
concentrations found in the ambient water [l]. 

HUMAN TOXICITY 

General. Long-term exposure to either organic or inorganic mercury can permanently 
damage the brain, kidneys, and developing fetuses. Short-term exposure can also have 

adverse health effects, but full recovery is more likely. Methylmercury is a potent 

neurotoxin [l]. The USEPA has placed inorganic mercury in weight-of-evidence 
Group D, indicating that it is not classifiable as to human carcinogenicity [5]. 

Oral Exposure. The chronic RID of 0.0003 mg/kg/day is based on kidney effects observed 

following oral administration in the rat [6]. Oral absorption of metallic mercury by 

humans has been estimated to be approximately 0.10%. Organic forms of mercury are 
readily absorbed by humans and animals via the oral route. For example, in one study 

approximately 95 % of methylmercuric nitrate was absorbed. The oral LD50 for HgC12 
ranged from 35 to 105 mg/kg in rats. The lethal dose of HgC12 in adult humans has been 

estimated to range from 10 to 42 mg/kg. Signs of acute mercury toxicity in humans and 
animals include gastrointestinal lesions and renal involvement. Death is usually caused by 

shock, cardiovascular collapse, acute renal failure, and severe gastrointestinal damage. A 

number of human deaths have resulted from organic mercury ingestion; the lethal dose is 

estimated to range between 10 and 60 mg/kg. A neurological syndrome in humans 
following the consumption of methylmercury-contaminated fish has been characterized by 

many symptoms including tingling in the extremities, impaired vision, hearing, taste, and 

smell, incoordination, weakness, slurred speech, irritability, memory loss, depression, and 

insomnia. Pregnant women who have ingested organic mercury have given birth to infants 
with severe brain damage. The evidence that the brain damage was caused by organic 

mercury is very strong [1]. 

Inhalation Exposure. The RfC of 0.0003 mg/mJ is based on a NOAEL of 0.009 mg/mJ 

determined for humans exposed by inhalation [6] . Metallic mercury diffuses rapidly across 
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lung membranes into the blood. Studies have shown that about 74 to 80% of inhaled 

elemental mercury vapor is retained in human tissues. Exposure to a metallic mercury 

vapor concentration of 28.8 mg/m3 for 1 to 30 hours reportedly caused death in rabbits. In 

humans, death reportedly occurred following exposure to about 1.1 mg/m3 diethylmercury 

vapor for 4 to 5 months. Symptoms of exposure to metallic mercury vapor in humans 

include chest pains, dyspnea, cough, hemoptysis, impairment of pulmonary function, 

tremors, insomnia, decreased motor function, headaches, decreased libido, and irritability. 

Some kidney damage in humans may occur at vapor concentrations of elemental mercury 

of 0.1 mg/m3. Inorganic mercury vapor has been reported to cause menstrual disturbances 

and spontaneous abortions in women, and congenital malformations and resorptions in the 

off spring of exposed female rats [ 1]. 

Dermal Exposure. Both inorganic and organic forms of mercury are absorbed by the skin, 

although the extent of absorption was not reported. Children exposed to inorganic mercury 

salts dermally, exhibited the following symptoms: tremor of face or extremities, sudden 

jerky movements, a lack of muscle tone, impaired reflexes, seizures, light sensitivity, 

deafness, insomnia, and irritability. Symptoms in an adult human exposed dermally to 

metallic mercury were reported to include headache, tinnitus, and vertigo [l]. 

ECOWGICAL TOXICITY 

General. Biologically, mercury is considered nonessential and nonbeneficial for plants and 

animals. It is a highly toxic element that can both bioaccumulate in biota and readily 

biomagnify through biological food chains, increasing by a factor of three to five at each 
higher trophic level [7] . Organic forms of mercury such as methyl mercury and 

dimethylmercury are readily bioavailable; are produced by anaerobic bacteria in aquatic 

sediments; and are more toxic than inorganic mercury. Substantial environmental research 

has been conducted for this metal. 

Ve~etation. Mercury is not readily taken up by plants. Most higher vascular plants are 

resistant to mercury poisoning, although they may accumulate it to a limited degree [8]. 

Symptoms of toxicity include stunting of seedling growth and root development, and an 

inhibition of photosynthesis causing yield reduction [9]. Mercury concentrations in plant 

leaves range from 0.001 to 0.01 ppm [10]. The phytotoxic concentration of mercury in the 

soil was reported to be greater than 10 ppm (USEPA, 1983). Phytotoxic levels reported 

from four studies range from 0.3 to 5 mg/kg (soil dry weight) [9]. 

Aquatic Life. The most serious mercury contamination in the aquatic food chain occurs 

with methyl mercury. Methylmercury is very soluble in water, which means it is readily 

accumulated by aquatic organisms. Freshwater plants appear to be less sensitive than 

freshwater fish or invertebrates to methyl mercury. Bioaccumulation of mercury was 
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markedly enhanced at elevated water temperatures, reduced water salinity or hardness, 
reduced water pH, increased age of the organism, and reduced organic matter content of 
the medium; in the presence of zinc, cadmium, or selenium in the solution; and after 
increased duration of exposure [11]. Mercury toxicity varies among species, with 
concentrations in water of 0.1 to 2.0 µg/L fatal to sensitive aquatic species and 
concentrations of 0.03 to 0.1 µg/L associated with significant sublethal effects [11]. 

Spawning in fathead minnows was inhibited by 0.00012 mg/L mercury, and the entire test 
population was killed by 0.0008 mg/L in 3 months [7]. Other studies with the same 

species, however, found only detrimental effects at 0.12 mg/Land no toxic effects at 0.07 
mg/L [7]. Fish toxicity from mercury ranges from 30 µg/L (guppy) to 1,000 µg/L 
(Mozambique tilapia) [9]. In fish, the biological half-life of mercury is between 1 and 3 
years [7]. Bioconcentration factors range from 5,000 for mercury to 4,000 to 85,000 for 
methylmercury [9]. For aquatic life protection, mercury water levels should not exceed 
0.012 µgl~ (4-day average) or 2.4 µg/L on an hourly average [11]. The federal chronic 
freshwater quality criterion for mercury is 0.012 µg/L [12]. 

Wildlife. Mercury in birds and mammals can adversely affect reproduction, growth and 
development, behavior, blood ch~mi:;try, cccrdinaticn, vision, he~ring; and metabolism 
[9]. Environmental concentrations of 0.1 ppm or greater would have significant 
detrimental effects on waterfowl population dynamics [7]. Intensive studies have been 
conducted on mallards. Studies of over three generations of mallards have shown that 
methylmercury fed in concentrations as low as 0.5 ppm resulted in reduced reproductive 
output and altered behavior in young ducklings. This concentration is calculated to be 
equivalent to 0. l ppm in a wild diet [7]. Acute oral LD50 based on tests with five other 
bird species ranged from 2.2 to 37.8 mg/kg for methylmercury and 11.5 to 75.5 mg/kg for 
ethylmercury. The LD50 in mule deer for organomercury is 17.88 mg/kg [9]. Bowen [14] 
reported that a dietary intake of 800 ppm mercury (as HG+2) was lethal to rats (study 

duration not provided). The biological half-life for mercury is 20 to 70 days in most 
species. The biological half-life of methylmercury in mammals is 70 to 80 days [7]. 
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CASNUMBER 

7440-28-0 

COMMON SYNONYMS 

None. 

THALLIUM 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble [1] 
Vapor Pressure: Negligible at 25°C [2] 
Henry's Law Constant: ND 
Specific Gravity: 11.85 [1] 
Organic Carbon Partition Coefficient: ND 

BACKGROUND CONCENTRATIONS 

Thallium is a naturally-occurring element. It can be found as crookesite in Sweden, as 
lorandite in Greece, and as hutchinsonite in Switzerland. The estimated occurrence of 
thallium within the Earth's crust is 0 .7 ppm [l] . No data on thallium were gathered as part _ 
of the 1984 Department of the Interior survey of conterminous United States soils (3] . . 

Therefore, no reference point other than the 0. 7 ppm world-wide average is available for 

Ohio soils. 

FATE AND TRANSPORT 

Elemental thallium is a bluish-white, very soft, inelastic, easily fusible, heavy metal. It 
will oxidize superficially in air forming a coat of thallium oxide. It will react with nitric 
and/or sulfuric acids, but only slightly so with hydrochloric acid [1]. Thallium exists in 
either monovalent (thallous) or trivalent (thallic) forms; thallous being much more 

common. Thallic salts are readily reduced to thallous salts; virtually all are chemically 
reactive with air and moisture. Volatilization of thallium and its salts is not expected to 
occur at ambient temperatures and pressures. Elemental thallium is insoluble in water; 

thallium salts show a moderate to high degree of solubility (i.e.: thallium sulfide 
exhibiting solubility to 200 mg/L; and thallium fluoride exhibiting solubility to 780 g/L) 
[2]. Therefore, thallium is expected to be relatively mobile in aquatic environments and/or 
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moist-to-wet soils. Thallium shows some tendency to bioconcentrate in aquatic organisms 

[4]. 

HUMAN TOXICITY 

General. In humans, ingestion of large amounts of thallium can affect the nervous system, 
lung, heart, liver, and kidney [4]. The USEPA currently provides no toxicity values for 
metallic thallium (5,6]. Oral RID values are available, however, for many thallium 
compounds and are based on the oral RID of 0.00008 mg/kg-day for thallium sulfate [5]. 
This RID is based on a NOAEL of 0.25 mg/kg-day for no adverse effects in a subchronic 
study in rats [5]. 

Oral Exposure. Animal studies indicate that thallium is completely absorbed when 
ingested. Evidence also suggests that thallium is well absorbed in humans. Estimates of 
the oral LD50 for rats vary from 32 to 39 mg/kg. A NOAEL (for death) of 0.2 mg/kg/day 
for 90 days was determined in rats. Male rats receiving 0. 7 mg/kg/day (the LOAEL) for 
60 days experienced adverse reproductive effects. The most likely route of human 
exposure is via direct ingestion. Indirect ingestion of dust may occur following inhalation 
fLl.l 
L 'J • 

Numerous human deaths have occurred following oral exposure to thallium. Damage to 
several systems have been reported, including the nervous system, cardiovascular system, 
liver, kidney, and muscles [4]. At physiological pH, thallium is soluble. The exact 
mechanism of toxicity is unclear; inhibition of enzymatic reactions and/or oxidative 
phosphorylation are the most _likely toxic actions. Thallium poisoning in humans is 
insidious with four generalized ~tages. They are as follows: 

(1) Immediate (3-4 hours): nausea, vomiting, diarrhea, and possibly hematemesis. 

(2) Intermediate (hours to days): central nervous system dysfunction, peripheral nervous 
system dysfunction, autonomic nervous system dysfunction, ophthalmologic effects, 
and dermal effects. 

(3) Late (2-4 weeks): dry and scaly skin, white stripes across nails, and scalp/facial hair 
loss; 

(4) Residual (months): central/peripheral nervous system abnormalities (ataxia, tremor, 
foot drop, memory loss). 

Thallium is an acknowledged cumulative poison. It has an average lethal adult dose of 1 g 
of soluble thallium salts [ 4, 7]. Elemental thallium has shown lethality at a dosage of 4 .4 
mg/kg [8]. 
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Inhalation Exposure. No reliable information was located on pulmonary absorption of 

thallium [4] . Occupational studies indicate that thallium may adversely affect the human 

nervous system following inhalation [ 4]. 

Dermal Exposure. No reliable information was located on the dermal absorption or 

adverse health effects of thallium following dermal contact [4] . 
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CASNUMBER 

7440-66-6 

COMMON SYNONYMS 

None noted. 

ANALYTICAL CLASSIFICATION 

Inorganic. 

PHYSICAL AND CHEMICAL DATA 

Water Solubility: Insoluble [I] 
Vapor Pressure: Insignificant at 25°C [I] 
Henry's Law Constant: Not Applicable 
Specific Gravity: 7.14 at 25/4 °C [2] 
Organic Carbon Partition Coefficient: NA 

BACKGROUND CONCENTRATIONS 

ZINC 

Zinc is a naturally occurring element essential to many life forms [1]. It is widespread in 

nature and may be found in many known compounds. The estimated occurrence of zinc in 

the earth's crust is 0.02 percent by weight [2]. The concentration of zinc in minimally 

disturbed soils varies tremendously. A collection of 1,248 soils samples from across the 
conterminous U.S. determined that 87 percent were less than or equal to 74 ppm, with a 

geometric mean of 48 ppm, but with a maximum as high as 3500 ppm [3]. 

FATE AND TRANSPORT 

Elemental zinc is a bluish-white, lustrous metal having a distorted hexagonal close-packed 

structure [2]. It is stable in dry air, but upon exposure to moist air will form a white 

coating composed of basic carbonate. Zinc loses electrons (oxidizes) in aqueous 
environments [2]. In the environment, zinc is found primarily in the 2+ oxidation state. 

Elemental zinc is insoluble; most zinc compounds show negligible solubility as well, with 

the exception of elements (other than fluoride) from Group VIia of the Periodic Table 

compounded with zinc (i.e., Zn Cl2, Znli) showing a general 4: I compound to water 
solubility level. In polluted waters, zinc often complexes with a variety of organic and 

inorganic ligands. Therefore, the overall mobility of zinc in an aqueous environment, or 

through moist-to-wet soils, may be accelerated by compounding/complexing reactions [l]. 
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Zinc has a tendency to adsorb to soils and sediment/suspended solids in waters. 

Adsorption to sediments/suspended solids is the primary fate for zinc in aqueous 

environments, and will greatly limit the amount of solubilized zinc. Zinc is an essential 
element and, therefore, is accumulated by all organisms. Zinc concentrations in air are 

relatively low except near industrial sources. Volatilization is not an important process 

from soil or water [ 1]. 

HUMAN TOXICITY 

General. Zinc is an essential trace element, therefore, toxic effects can result if too much 

or too little is taken into the body. The Recommended Dietary Allowances (RDAs) for 
zinc are 15 mg/day for men and 12 mg/day for women [l]. The major targets of zinc 

toxicity are the gastrointestinal tract following oral exposure and the lungs following 

inhalation exposure [l]. Zinc is not mutagenic and has been placed in weight-of-evidence 

Group D, indicating that it is not classifiable as to human carcinogenicity, by the USEPA 
[4]. 

Oral Exposure. A chronic oral RID of 0.2 mg/kg/day is based on a LOAEL of 2.14 

mg/kg/day for anemia in humans [5]. Approximately 20-30% of a.11 o~l dose of zinc is 

absorbed by the gastrointestinal tract [l]. Zinc has not been reported to be fatal to humans 
and oral LD50 values in animals are not available [l]. In humans, gastrointestinal effects 
(vomiting, abdominal cramps, diarrhea) and hematological effects (anemia) have resulted 

from oral exposure to doses greater than 2 mg zinc/kg/day. Long-term administration of 

zinc can result in copper deficiency [l]. In animals, effects on the liver and kidneys, as 
well as the gastrointestinal and hematological systems, have been reported [l]. Studies in 

animals indicate that exposure to high doses of zinc (200 to 500 mg/kg/day) results in 

reduced fetal growth and altered concentrations of zinc and copper in both the mother and 

fetus [ 1]. There is no evidence that exposure to zinc affects development or reproduction 
in humans. There is no evidence that zinc causes cancer in humans or animals following 

oral exposure, therefore, an oral Slope Factor is not available [4]. 

Inhalation Exposure. A chronic inhalation RfC is not available for zinc [ 4]. Zinc is 

absorbed through the respiratory tract, but the extent of absorption is not known. In 
humans, death has resulted from exposure to high concentrations (estimated at 97,635 

mg/mJ) of zinc-containing smoke [1]. In mice, the reported LCT50 (product of lethal 

concentration and time to kill 50% of the animals) of zinc chloride was 11,800 mg-min/mJ 

[l]. Short-term exposure to zinc dust and zinc fumes results in "metal fume fever". This 
condition is characterized by an acute impairment of pulmonary function. Acute (10-12 

minutes) inhalation of 600 mg zinc/ml as zinc oxide has resulted in nasal passage irritation, 

cough, chest pain, lung rales, and decreased vital capacity. No symptoms of metal fume 

fever were reported following exposure to zinc oxide at 14 mg/mJ for 8 hours, 45 mg/mJ 
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for 20 minutes, or occupational exposure to 8-12 mg/mJ [l]. Information is not available 
regarding effects on reproduction or development in human or animals following inhalation 
exposure. There is no evidence that inhaled zinc causes cancer in humans or animals, 
therfore, an inhalation Unit Risk is not available [4]. 

Dermal Exposure. Zinc has not been reported to be fatal in humans or animals following 
dermal exposure. Topical application of zinc (in the form of zinc oxide or calamine 

lotion), however, is used to promote healing of bums and wounds [l]. 

ECOWGICAL TOXICITY 

General. Zinc is an essential trace element for plants and animals. It is the most mobile of 
the metals in surface water systems, but only moderately mobile in soil/water systems [6]. 

Zinc is bioaccumulated by all organisms, but it does not biomagnify in terrestrial or aquatic 

food chains. 

Vegetation. Studies of bulrush, sedge, cattail, and reeds indicate relatively high zinc 
absorption ability [7]. · Bioavailable zinc is readily accumulated in the leaves of many 

plants; however, it is of low availability to animals, probably due to the formation of 
insoluble complexes of zinc with calcium and phytic acid in the plants [8]. The phytotoxic 
level of zinc in the soil ranges from 500 to 2000 ppm, with toxicity being enhanced under 
acidic soil conditions. The normal range of zinc in leaves of various plants is 15 to 150 
ppm, and the maximum suggested concentration in plants to avoid phytotoxicity is 300 
ppm [9]. Plant species exhibit a wide range of tolerances to zinc concentrations in soils. 

Aquatic Life. Extensive test data are available for zinc effects on aquatic life. The acute 
lethal toxicity of zinc is greatly affected by water hardness, with soft water being more 

toxic than hard water. Both an increase in temperature and a reduction in dissolved oxygen 

also increase zinc toxicity [7]. Zinc is most toxic in aquatic biota at a pH of 8.0, and least 

toxic at a pH of 6.0 [6]. Fish growth was inhibited by zinc at a concentration of 0.05 to 
0.08 mg/L, swimming was impaired at 0.06 to 0.3 mg/L, and reproduction was reduced at 

0.05 to 0.88 mg/L [7]. The 96-hour LC50 for fathead minnows was 33,000 µg/L at a 
water hardness of 360 mg/L CaCO3 [10] . The federal chronic freshwater quality criterion 
for zinc is 343 µg/L based on a water hardness of 400 mg/L CaCO3 [11]. 

Wildlife. Animals are generally protected from zinc poisoning through plant consumption 
because high concentrations of zinc are phytotoxic before they accumulate in toxic 
concentrations in plant tissues eaten by animals [9]. Zinc compounds are relatively 

nontoxic to animals, particularly mammals, because animals can physiologically regulate 
the absorption and excretion of this metal. For example, a dietary intake of 2,500 ppm 

zinc produced no discemable effects in rats, while 10,000 ppm is required to induce high 
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mortality. A zinc concentration of 2.2 g/kg in rats and l.9 to 2.2 g/kg in rabbits was 

lethal [8] . 
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Appendix J 

Ecological Field Survey Notes 
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Response to Comments 

from 

T. Enroth, USACE, New York District, Seneca Office for Project Management 

Pre-Draft Remedial Investigation (RI) 

Munitions Washout Facility (SEAD-4) 

Seneca Army Depot Activity, Romulus, New York 

Comments received July 13, 1999 

1: Page viii, List of Figures, Title of Fig. 1-12 

a. change . .. SEDA 1-49 to ... SEDA 

Response: Agreed. The title has been corrected. 

2: Section 1.3.1 

General Comment- this section needs to demonstrate that there is sufficient information known about 

the site. It currently gives the impression to the reader that the use of the buildings and the site is 

somewhat vague. If there are data gaps in building information, state what is known about it without 

saying "unknown" or "might have been", etc. 

Response: Agreed. Section 1.3 .1 has been rewritten. Reference has been made in the text for the reader 

to refer to Section 3 .1, which presents more information about the buildings from the building survey 

conducted during the RI field program. 

a. para 1, 2nd sentence: delete "which is still in use today." Sentence can be added to state that building 

2073 is the only building of the complex that is currently used. 

Response: Agreed. The referenced phrase has been removed. A sentence has been added to paragraph 

3 stating that Building 2073 is the only building currently being used . 

b. para 3, last sentence: remove" .. . and a third building of unknown use" . Replace with new 

information about T-30 in the building complex. 

Response: The "third building of unknown use" is not Building T-30. The referenced building, which 

was demolished, was located east of the former Munitions Washout Building and east of the Baseline 
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Road. The building is now identified on Figure 1-3. The referenced phrase was removed from the text 

and the building is now designated as the "unnamed building". 

c. para 4, third sentence: remove " ... which might have been used .. " The descriptions need to show 

that more information is known about the complex of buildings in the workshop area. 

Response: No additional was found about the "decontamination building". The text was not changed. 

d. Figure 1-3 Site Map for SEAD-4, The words "POND" and "FORMER T30" are repeated twice at 

their locations on this figure and other figures. 

Response: Agreed. The referenced words have been removed from Figure 1-3 and from other figures. 

e. para 5, #6 Building 2084- there was also a paint booth and drying oven inside (I will send additional 

information from a building archive search). Also it is mentioned in section 1.3.1, para 3 that there are 11 

buildings in the complex but only 8 here are identified 

Response: Agreed. The list of buildings in Section 1.3. I has been modified to inciude aii i l buiidings. 

The existance of a paint booth and drying oven was added to this list also. 

f. para 6 This paragraph can be re-written with the information from the design plans Mr. Duchesneau 

has showing the washout plant process 

Response: Agreed. Additional information about the washout process, specifically the formation of . 

pellets, has been added to this paragraph. 

g. para 7 Remove the second to the last sentence" A former employee indicated .... " as this is only what 

one employee remembers and we have no proof of the validity. 

Response: Agreed. The sentence has been removed. 

h. para 8, first sentence" ... . for decontamination of equipment or employees." Remove "or employees" 

as this seems illogical 

Response: Agreed. The words have been removed. 

3. Section 1.3.2 Site History 
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para 3, General Comment- The details of the operation are better understood than it relates here, the 

information from the design plans s_hould clarify some info here. 

Response: Agreed. Additional information about the activities conducted inside the buildings and the 

dates have been added to the text. The text has been revised to refer the reader to Sections 1.3 .1 and 3 .1, 

which describe the activites of the site in more detail. 

b. last para of this section discusses soil samples from 1990 analyzed for explosives, these results 

should be in an appendix 

Response: Agreed. The table of results has been added to the Appendix. 

4. Section 1.3.3 Previous Investigations 

a. Expanded SI Report, para 5, mentions a "vertical pipe" that was sampled. This pipe needs to be 

explained as to what/where/why 

Response: Agreed. A sentence has been added stating that the pipe is associated with the concrete 

holding tank adjacent to the leach field on the northern portion of the site. 

5. Section 1.4.2 Geology at SEDA 

a. Table 1-4 Column headings are repeated in first row of each table, delete repeat 

Response: Agreed. Table 1-4 has been revised. 

6. Section 2.3 Geophysical Program 

a. Figure 2-1 The location of the 4" vertical pipe is noted. Is this the septic tank pipe? 

Response: This pipe is the surveyed location of the 4" vertical pipe, which is associated with the leach 

field. 

7. Section 2.4 Building Investigations 

a. Figure 2-4 The SW corner of the figure notes "unmarked pair of wells (unopenable)", these are vents 

associated with the underground storage tank that is in use. Call Tom Grasek at 607 /869-1450 for active 

tank size, age, location, etc information. It is associated with the near-by stand pipe. This building also 

houses a permitted paint booth. 
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Response: Agreed . Figure 2-4 has been revised to label the UST vents. 

b. Figure 2-5 Change description of 50' Dia. Storage Tank to "50' Dia Water Storage Tank" 

Response: Agreed. The description has been revised on Figure 2.5. 

8. Section 2.5 ESI Program 

a. Bullets- the last bullet about aerial photo info says " A discharge pipe form the former washout 

facility to the pond". True? Does the pipe go from washout building to pond? 

Response: The phrase "from the former washout facility" has been removed. It is not known to which 

building the pipe extents. 

b. Section 2.5.2, Figure 2-9 shows "approximate location of 13" manhole" at what was previously 

noted as "vertical pipe" location. Fix maps to be consistent. 

Response: Agreed. The description has been revised on Figure 2-9 and other figures . 

9. Section 2.6.2 Monitoring Well Development 

a. Last paragraph, last sentence states "In all instances at least one will volume was removed." This 

does not track with Table2-6, Well Volume Removed column. Same with Table 2-8 and reference on 

page 2-49 first paragraph about well volumes removed. 

Response: Agreed. The data in Table 2-6 has been corrected. At least one well volume was removed 

during the well development for the ESI and the RI. 

The referenced paragraph on page 2-49 discusses the purging procedure for fast recharging wells. In that 

case, three well volumes are removed. For the slow recharging wells, enough well volume is removed to 

obtain stabilization of the field parameters as indicated in the text. 

10. Section 3.1 Site Features 

a. para 5 states a 6" dia clay pipe discharges into the pond. Some figures have this labeled as a "4" 

buried concrete pipe", other figures as 6' clay pipe. Correct figures to actual findings 

Response: Agreed . The figures have been revised to reference a 6" clay pipe. 
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b. The discussion in para 5 about the pipe is confusing. Earlier in the report, it states aerial photos 

show the pipe from building to pond, and here it states the pipe does not connect the pond to the former 

munitions washout building. What is known about the size, type, and location of the pipe? 

Response: Aerial photos indicated the presence of the 6" clay pipe. Based on the aerial photo 

information, test pits were dug during the ESI field program in order to locate the pipe and to determine 

to which building the pipe was connected. As the text states, no evidence of the pipe was found 400 feet 

from the pond and therefore, it could not be concluded that the pipe connected to the former munitions 

washout building as was suspected. 

c. para 6- If better information is now available as to the name, #s, and use of the other buildings, 

update this paragraph 

Response: No further information was obtained about the unnamed building, which is not Building T-

30. Section 1.3 .1 has been updated to include the names of the buildings. 

d. para 9- According to the last three sentences, there is a location known as the ammunition dumping 

grounds at SEAD-4 in the northern part where open burning of propellant occurred in 5 open burning 

pits???????? Where did this information come from , do the pits really exist, why are they not on any 

map, was geophysical done to locate these pits, etc .. ???? This statement needs to be fully substantiated 

or removed completely. 

Response: Agreed. The text discussing the ammunition dumping grounds at SEAD-4 has been 

removed. 

e. para 11- Remove this paragraph, building 612 was built in 1954 and does not feature an operation as 

the munitions washout facility had . True is that ammunition is taken apart and the powder removed, 

however it may only be speculation that the entire operation was moved to another building 

Response: Agreed. The referenced paragraph has been removed . 

f. para 13- Revise if better information is known about the washout plant AND one sentence states " The 

wastewater was then disposed of on-site" which may be true but we do not really know for sure and 

where it was disposed of. Information on the removed UST's from the site can be obtained from Tom 

Grasek at 607/869-1450. 

Response: Agreed. The formation of pellets was added to the discussion. 
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Section 3.5.2 EM-31-Survey 

a. para 1 discusses 5 areas that were surveyed. One area is known as "the Indian Creek Burial Site"?? 

The last para of this section and Section 3 .5 .3 also discusses "the Indian Creek Burial Site" as it was 

surveyed with the EM-31. Is this area part of SEAD-4? Appendix A figure 2 of this site does not show 

any reference point other than a culvert under a road, however it seems to be by the airfield just west of 

SEAD-11. Is this an EBS site?? If so, why is it discussed in this RI? This is very misleading and will 

raise questions as the name alone makes it sound as if an area from SEAD-4 is a missing burial site. 

Remove all reference to this here and note in the Appendix A report what the area referred to as AOC 2 

("the Indian Creek Burial Site") is associated with. 

Response: Agreed. References to the Indian Creek Burial Site has been removed from the report. The 

additional geophysical work conducted at this AOC was part of an EBS investigation. A note has been 

added to the report in Appendix A stating the association of AOC 2. 

b. Figure 3-6 and 3-7 show the buried pipe as 4" diameter concrete? Is this the 6" pipe? 

Response: Agreed. The figures have been modified. 

Section 3.5.3 GPR Survey 

a. See above discussion about the "the Indian Creek Burial Site" mentioned here too. 

Response: Agreed. The reference to the Indian Creek Burial Site has been removed. 

b. This section is not conclusive as to what the GPR did or did not detect. Please summarize the info 

from Appendix A here 

Response: Agreed. The section has been rewritten. 

Section 5.2.1.1 Fate oflnorganics (metals) 

a. page 5-8, para 3, 3rd and 4th sentences do not belong to this SWMU as they discuss the fate as 

associated with the deactivation furnaces. 

Response: Agreed. The sentences have been removed. 

END OF COMMENTS 
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NAME: BAVE 

Response to Comments 

from 
U.S. Army Engineering and Support Center, Huntsville 

4820 University Square 

Huntsville, AL 35816-1822 

HTRW REVIEW COMMENTS 

CONTRACT DACA87-95-D-0031 

Pre-Draft Remedial Investigation (RI) 

Munitions Washout Facility (SEAD-4) 

Seneca Army Depot Activity, Romulus, New York 

Comments Dated July 9, 1999 

OFFICE: CENWO-HX-T 

DISCIPLINE: REG 

LOCATION: TABLE 1-1 

COMMENT NUMBER: 9664307-4 

A clarification regarding waste code determinations for the Table 1-1 entries should be added to 

the text. Specifically, a statement as to why and how these materials have been classified as 

DOOi ignitable should be added. Several propellants listed would appear to be D003 reactive vs. 

ignitable (i .e. dinitrotoluene, nitrocellulose, nitroglycerin etc.) 

The purpose of waste code entries should also be explained to the reader and a discussion of 

potential RCRA " impacts" to the future work needs to be discussed. A narrative discussion of 

" redwater" is presented on page 1-6, however there is not a summary or conclusion on whether 

or not K04 7 "code" is relevant to the historic activities. 

RESPONSE: Tables 1-1 and 1-2 have been removed from the report. 

NAME: KEETON 

OFFICE: CENWO-HX-G 

DISCIPLINE: GEO 

LOCATION: Figures 3-4 & 3-5: 

COMMENT NUMBER: 7911072-284 

Comment: Figure 3-4 (Geological Cross Section A-A ' ), and Figure 3-5 (Geological Cross 
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Section B-B ' ) . On figure 3-4, boring SB4-3 is shown as having weathered shale at the bottom of 

the boring, and the cross section is drawn showing this weathered shale layer. However, on 

figure 3-5, boring SB 4-3 is shown again, but this time without the shale layer at the bottom, and 

the cross section does not show this shale layer at all. The boring log for SB 4-3 in appendix B 

does show this weathered shale near the bottom of the boring, and this should have been shown 

on figure 3-5. Likewise, borings MW 4-7, and SB 4-13 on figure 3-4, have weathered shale 

described on their logs in Appendix B, but the borings do not have weathered shale described on 

them in .figure 3-4, although weathered shale is shown in the cross section to pinch out just below 

the borings. 

Response: Agreed. The weathered shale layer has been shown on Figure 3-5 for soil boring 

SB4-3 and on Figure 3-4 for soil borings MW4-7 and SB4-13. 

Comment: The contacts between lithologic units should be shown in the borings on the cross 

sections, and the contacts on the cross sections should connect with the contacts in the borings 

depicted on the cross sections. Interpretations for where the contacts are for the various geologic 

units should be consistent for the same borings on all the cross sections. 

Response: Agreed. The lithologic have been shown in the borings on the cross sections. 

Comment: On the boring log for MW 4-3/SB 4-3 , it is stated that the boring was augured to 9.0 

ft, however, a line is drawn on the depth part of the log at 10 ft, while there is no bottom of hole, 

or end of boring line drawn in the sample description part of the log. The bottom of hole depths, 

likewise are not shown, or do not correlate with lines drawn for the bottom of the hole for boring 

logs SB 4-1/MW 4-1, SB 4-2/MW 4-2, SB 4-4/MW 4-4, SB 4-5 , MW 4-5 , SB 4-6, SB 4-7, SB 4-

8, SB 4-9, and SB 4-10. It is very confusing. 

Response: Agreed. The boring logs for the referenced soil borings have been revised . 

Comment: How for some borings the numbers for the Monitoring Wells (MW) are the same for 

the same soil boring (SB) logs, and some, like SB 4-10 and MW 4-10 appear to be different 

borings, with different logs. 

Response: As shown on Table 2-3, which clarified the numbering system, monitoring wells 

MW4-l through MW4-5 correspond to soil borings SB4-l through SB4-5, which were installed 

during the ESI field program. Monitoring wells MW4-6 through MW4-13 (except MW4-10), 

which were installed during the RI field program, do not correspond to soil borings. Only 

monitoring well MW4~ 10, which was installed during the RI field program, corresponds to a soil 

boring, SB4- l 4. The text describes the locations of the soil borings and monitoring wells. 
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Comment: Many of the hand written boring logs are unlegible, and are poorly written. 

Response: Agreed. Soil boring logs SB4-1 through SB4-10 were transcribed. 

Comment: Also, the top hole elevation for SB 4-3 in Appendix B is shown as 697.6, however, 

on the cross section in figures 3-4, and 3-5, it is shown as about 700 ft, according to the vertical 

scale on the side of the cross section, which it self appears to be in error. At a scale of 1 inch 

equals 5 ft, each division on the scale should be 1.25 ft. On figure 3-4, the elevation shown, as 

696.6 should be 697.75, elevation 701.4 should be 700.25, elevation 70 l.6 should be 702.75. 

Likewise on figure 3-5, the elevation shown as 688' should be 688.5'. 

Response: Agreed. The cross section has been revised for the area around SB4-3/MW4-3. In 

addition, the vertical scales on both figures have been corrected. 

Comment: The geologic cross sections, as well as the hand written boring logs are 

unacceptable, and should be redone. 

Response: The geologic cross sections and boring logs have been revised. 

NAME: KEETON 

OFFICE: CENWO-HX-G 

DISCIPLINE: GEO 

LOCATION: 

COMMENT NUMBER: 7911072-285 

NAME: MEAD 

OFFICE: CEMRO-HX-G 

DISCIPLINE: CHEM ENGR 

LOCATION: 2.8 ANAL PGM 

COMMENT NUMBER: 9875793-339 

Comment: In addition to data for hazardous and toxic chemicals, other data is often needed for 

the selection and design of the remedial processes. For example, if air stripping or carbon 

adsorption are being considered for removal of VOCs from the ground water, it is very important 

to know the concentration of iron and calcium in the water because iron and calcium can 

chemically precipitate and plug the process. Iron using bacteria can also foul the process. By 

knowing this, the water can be pre-treated to remove the iron and calcium . Or, in the case of an 

air stripper, the column can be acid treated to mitigate the fouling that will occur. 
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Common soil parameters are also needed to evaluate the feasibility of thermally treating soil that 

is contaminated with organic chemicals. Some chemicals in the soil cause slag to form on the 

thermal unit. Other chemicals are corrosive. 

The physical and chemical data that may be needed in addition to the toxic and hazardous 

chemical data follows. This data should be evaluated for collection and analysis on any 

subsequent sampling events at the site. 

PROCESS ANALYTICAL FIELD OR LABORATORY METHOD OF NOTES 
PARAMETER ANALYSIS 

Water Parameters 
pH (units) Field Meter 
Dissolved Oxygen test kit Field Meter, field test kit 
Temperature Field Meter Natural 

Attenuation 
Eh (redox potential Field Meter Natural 

Attenuation 
Carbon Dioxide (CO2

) Lab Natural 
Attenuation 

Hydrogen Sulfide (H2S) Field Kit Natural 
Attenuation 

Dissolved Hydrogen Field($$) Instrument Natural 
Attenuation 

Dissolved Methane (CH4) Natural 
Attenuation 

Bicarbonate (HC03-) Lab 
Carbonate (C03=) Lab 
Sulfate (S04=) Lab 
Chloride (Cl-) Lab 
Fluoride (F-) Lab 
Nitrate (N03-) Lab 
Nitrate (N02-) Lab 
Iron (Fe) (total++,+++) Lab 
Dissolved 
Calcium (Ca++) Lab 
Potassium (K +) Lab 
Magnesium (Mg++) Lab 
Sodium (Na+) Lab 
Manganese (Mn++) Lab 
Total Organic Carbon Lab 
(TOC) 
Dissolved Organic Carbon Lab 
(DOC) 
Total Dissolved Solids Lab 
(TDS) 
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Response: Agreed. This information is important in the evaluation of various remedial designs 
and will be considered in future investigations. Currently, pH, DO, temperature, and Eh are 
measured routinely in the field . 

NAME: MEAD 
OFFICE; CEMRO-HX-G 
DISCIPLINE: CHEM ENGR 
LOCATION: 2.8ANALPGM 
RM/DETAIL: GENERAL 
COMMENT NUMBER: 9875793-3406 

Continuation of previous comment: 

Soi l Parameters 

Nitrogen, Nitrates, Nitrite 
Phosphorous 
TOC 
Ignitability 
Reactivity 
Corrosion Potential 
Plasticity (Atterberg Limits) 

Incineration 

Heat Content (btu/LB) 
Ash Fusion Temperature 
Halides 
Sodium 
Sulfur 
Moisture Content 

Lab 
Lab 
Lab 
Lab 
Lab 
Lab 
Lab 

Lab 
Lab 
Lab 
Lab 
Lab 
Lab 

Response: Agreed . These parameters will be considered in future investigations. 
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Response to Comments 

From 

United States Environmental Protection Agency (US EPA) 

Draft Remedial Investigation (RI) 

Munitions Washout Facility (SEAD-4 

Seneca Army Depot Activity, Romulus, NY 

Comments Dated March 10, 2000 

This is in reference to the above subject document dated November 10, 1999. EPA reviewed the 

subject report and submits the following comments. The general comments address concerns 

that pertained to the entire document. The specific comments address concerns for individual 

sections. 

GENERAL COMMENTS 

I. In the Baseline Risk Assessment section of the RI Report, inorganic contaminants of 

potential concern (COPCs) were determined by comparing inorganics results for the 

Munitions Washout Facility (SEAD-4) samples against facility-wide soil and groundwater 

background values. For this comparison, all inorganic analyte concentrations for SEAD-4 

soil and groundwater were averaged and compared against Seneca-wide background 

concentrations for the respective analytes (Section 6.2.3). Only analytes with average 

concentrations at SEAD-4 exceeding two times the facility-wide average were retained for 

the risk assessment. The report does not present a statistical evaluation of the data 

(distribution, standard deviation, etc.). 

Furthermore, both surface and subsurface soil results appear to have been pooled into the 

SEAD-4 average. Since maximum and average concentrations in surface soil at SEAD-4 

appear to be considerably higher for some analytes, this approach has the potential to mask 

the variability of surface soil contamination and may have eliminated inorganics from 

further consideration in the risk assessment. Provide separate averages for surface and 

subsurface soils. Also, state whether sediment sample results from dry creek bed/drainage 

ditch locations were included in the averaged soil concentrations. 

Response: Agreed. Two tables of statistics for of inorganics in soil and groundwater at SEAD-4 

have been added to the end of Appendix F as requested in the first paragraph above. 

Separate averages for surface and subsurface soils have been added as Tables 6-2B and 6-2C in 
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Section 6. Sediment from dry creek bed/drainage ditches were not included in the site soil 

average calculations. 

2. The ecological receptors chosen for this ecological risk assessment (ERA) are representative 

of species addressed in the site description, however, some receptor categories that may 

merit consideration have been overlooked. These include seed-eating birds; semi-aquatic 

mammals, which may be exposed to sediments and surface water; amphibians and reptiles. 

Please explain why these groups of ecological receptors were not addressed in this ERA. 

Similarly, phytotoxicity screening is not included in this report. A screening of soil 

concentrations against phytotoxicity data should be done to assess risk to plants. 

Response: A granivourous bird receptor (mourning dove) will be added to the risk assessment. 

In addition, an amphibian receptor will also be included. Semi-aquatic. mammals were not 

included in the screening level risk assessment because of poor habitat quality, no semi-aquatic 

mammals were observed on the site and the chemicals of concern tend not to bioaccumulate so 

are not expected to pose and unacceptable risk. 

3. Analytical results for groundwater were compared to the lowest value from the following 

criteria: NY Class GA Standards, Federal Drinking Water Standards MCLs and secondary 

MC Ls . The tables which present this analytical data reference the lowest of these values as 

the "GW criteria: and do not distinguish which criteria was used. If the values for each of 

the above criteria are not to be included in the tables, a list with all screening criteria should 

be included as an appendix for reference. Also, several of the screening criteria presented in 

the tables were incorrect, as stated in the Specific Comments. After the correct screening 

values have been added to the tables, the table should be revised accordingly. 

Response: Agreed. A table of groundwater criteria has been added to Appendix F, Analytical 

Results. The screening criteria have been corrected. 

4. The report includes a summary section which gives a detailed description of the chemical 

impacts at the site and the human health and ecological risk characterizations. The report 

however, does not include a Conclusions section which would have to address data 

limitations and recommendations for future work or recommendations for remedial action. 

A Conclusions section should be added to the report. It is also suggested that an Executive 

Summary section be presented at the beginning of the RI report that summarizes the key 

elements and findings of the report. 

Response: Agreed. A Conclusions section discussing the data limitations and recommendations 

for future work has been added to Section 8. 
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Response to USEPA Comments on Draft SEAD-4 R1 
Page 3 of 11 

SPECIFIC COMMENTS: 

l. Section 2.3, page 2-4: GPR and EM-31 surveys to identify the location of former ditch 

through which washout wastewater was d(scharged did not include the area near Building 2084 

previously identified as the discharge area by the Groundwater Contamination Survey performed 

by the Army Environmental Hygiene Agency in 1988. Please note that washout discharge may 

have reached proximity to Building 2084 through an unknown ditch. 

Response: Acknowledged. The GPR and EM-3 I surveys were conducted to identify the 

Icoation of the 6" clay pipe which extended from the former Washout Building to the pond. The 

sentence in Section 2.3 has been revised to state this. 

2. Section 4.4, page 4-16: This section should also state that TAGM 4046 also contains 

maximum soil cleanup objectives values for analyte groups (total VOCs <= IO ppm, total 

SVOCs <= 500 ppm, individual SVOCs <= 50 ppm, total pesticides <= IO ppm) and whether the 

data for SEAD-4 were compared to these summary cleanup objectives. 

Response: Agreed. A discussion of the soil cleanup objective values for total VOCs, total 

SVOCs, total pesticides, and individual SVOCs has been added to the text. 

3. Section 4.4, 1 st paragraph, page 4-16: The definition of surface soil as soil between O and 

2 inches below the ground surface (BGS) is incorrect. The surface soil sampling depth was 

defined in the sampling plan which is included in the Generic RI/FS Work Plan (Parsons, 1995) 

as 2 feet bgs. 

Response: Disagree. The Generic RI/FS Work Plan specified the surface soil sampling depth of 

0 to 2 inches bgs in Appendix A, Field Sampling and Analysis Plan, page A-30, Section 3.4.4. 

4. Section 4.4.1, page 4-17: The NYSDEC Technical and Administrative Memorandum 

(T AGM) value of 1,200 ug/kg present for trichloroethene in the text is incorrect. This value 

should be changed to 700 ug/kg. 

Response: Agreed. The T AGM value for trichloroethene has been changed to 700 ug/kg. 

5. Table 4-3, page 2 of 2: In T AGM 4046, New York State has established an RCO value for 

total PCBs but not for individual Aroclors. Therefore, only total Aroclor results should be 

presented and compared against the TAGM PCB value. In addition, the values for Aroclor-1254 

and Aroclor-1260 in surface soil (Table 4-3) were incorrect and should be changed to reflect the 
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Response to USEP A Comments on Draft SEAD-4 RI 

Page 4 of 11 

RCO for total PCBs of 1,000 ug/kg. 

Response: Agreed. Table 4-3 has been revised to present total PCB values. 

6. Table 4-4: Revise the entry for the T AGM PCB ROCs to indicate that they pertain to total 

PCBs and identify the background comparison values in the TAGM column (see above 

comment). 

Response: Agreed. Table 4-4 has been revised to present total PCB values and indicate which 

TAG Ms are background values. 

7. Section 4.4.6, page 4-25: A total of 19 metals were detected in surface soils collected at the 

site at concentrations that exceed their respective NYSDEC T AGM values. The text states that 

of these 19 metals, several are more common constituents in soil and are "not considered to pose 

a significant health risk." Although it is true that such metals as calcium, iron, magnesium, 

manganese, and sodium are common constituents in soil and considered less toxic, it should also 

be noted that the maximum concentrations of these metals detected in surface soils samples were 

well above their respective "average" background concentrations. For instance, Table-1-2 

indicates that the average background concentration for iron is 25,221 mg/kg. The maximum 

iron concentration detected in soils collected during the RI was 64,600 mg/kg. The average 

background concentration for magnesium is I 0, 429 mg/kg whereas the maximum magnesium 

concentration detected during the RI was 35,300 mg/kg. Prior to making the above statement, a 

comparison to background values for these constituents should be made. 

Response: Agreed. A comparison to average background concentrations for calcium, iron, 

magnesium, manganese, and sodium has been added to the referenced section. 

8. Section 4.4.6, page 4-26: The text states that vanadium exceeded the NYSDEC T AGM value 

in only one surface soil sample. The detected concentration of 1,250 mg/kg significantly 

exceeds the T AGM RCO value of 150 mg/kg and the Seneca background concentration average 

of 22 mg/kg. A subsurface sample was not collected at this location (Figure 2-9). The te~t 

should identify the sample location, SS4-7 (Figure 2-8). Results for other metals in this sample 

also exceeded comparison criteria (page 27 of 39, surface soil results table, Appendix F). State 

how the data for this sample were evaluated and whether these elevated concentrations were 

spatially delineated. 

Response: Agreed. The sample location for SS4-7 has been identified. A sentence has been 

added stating that concentrations of other metals at this location also exceeded TAGMs. The 

metals chromium, copper, and lead were spatially delineated in surface soils (Figures 4-4, 4,5, 
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and 4-6). 

9. Section 4.4.6, page 4-30: The text states that aluminum exceeds the TAGM value of 19,520 

mg/kg in only one subsurface soil sample. Table 4-4 however, indicates that three samples were 

above the T AGM value. Also, the text states that antimony exceeds the T AGM value in six 

samples. Table 4-4 however, indicates that 10 samples exceed the TAGM value. These 

inconsistencies should be corrected. 

Response: Agreed. The referenced text has been revised. 

10. Section 4.4.7, page 4-33; Section 4.5.7, page 4-39; and Section 4.6.7, page 4-43: 

According to the text in these sections, nitrate/nitrite-nitrogen were detected in surface soil, 

subsurface soil, groundwater, surface water and sediment samples. The text reference Tables 4-

3, 4-3 , 4,6, 4-7, and 4-8 for this analytical data, however, nitrate/nitrite data are not presented in 

these tables. The tables should be revised to include this analytical data. 

Response: Agreed. The nitrate/nitrite-nitrogen data has been added to the referenced tables. 

11. Section 4.5.1, page 4-23: The text incorrectly references the NYS Class GA Standard for 

benzene as 0. 7 ug/L. This value should be changed to 1.0 ug/L. 

Response: Disagree. The NYS Class GA standard for benzene is 0. 7 ug/L. The text has not 

been changed. 

12. Section 4.6.6, page 4-42: The text states that chromium was detected in one sample. Table 

4-7 however, indicates that chromium was detected in four samples. 

Response: Agreed. The referenced text has been revised. 

13. Table 4-8, page 4-45 & 4-46: The New York State sediment criteria used in this table were 

take from an obsolete 1993 publication, which is also incorrectly referred to in the table header 

as a T AGM document. The current updated document, Technical Guidance for Screening 

Contaminated Sediment (NYSDEC, 1999) should be used. The table should also indicate that 

NY State has established a criterion for total PCBs, and not for individual Aroclors. Only total 

PCB results should be presented and compared against the T AGM PCB criterion. 

Response: Table 4-8 has been revised to include new sediment values and total PCB values. 

14. Section 4.8, page 4-49: The discussion of the extent of impacts at SEAD-4 should be 
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expanded to include a discussion of hexavalent chromium concentrations at the site. 

Response: Agreed. A discussion of the extent of hexavalent chromium impacts has been added 

to Section 4.8. 

15. Table 6-2A: The average background soil concentrations for metals in Table 6-2A do not 

match those presented in Table 1-2, Table 4-3, and those in the Appendix F results tables for 

surface and subsurface soil samples. Clearly identify the basis for the presented average (surface 

soil/subsurface soil, or all background soil samples) and eliminate any inconsistencies. 

Response: Agreed. Table 1-2 has been updated and the statistics for site background soil 

concentrations match those in Table 6-2A. 

16. Table 6-2B: The source of the average groundwater background concentrations should be 

provided. 

Response: Agreed. A footnote has been added to Table 6-2 stating that the list of the 

background groundwater samples are presented at the end of Appendix F. 

17. Table 6.3, pages 2 and 4 of 10: The maximum hit for lead of 9,280 mg/kg does not match 

the maximum lead concentration of 11,200 mg/kg presented in Figure 4-6 and in Appendix F. 

Response: Agreed. The concentration of lead in SB4-14 (0-0.2') duplicate sample was 11,200 

mg/kg and in SB4-14 (0-0 .2' ) was 7,360 mg/kg. The average of the two. concentrations was used 

in Table 6-3. 

18. Table 6-4, page 3 of 3: This table presents a by-media overview of the chemicals quantified 

in the human health risk assessment. Add a footnote to clarify that lead was evaluated 

qualitatively only (Section 6.5.3, page 6-111 ). 

Response: Agreed. A footnote has been added to Table 6-4. 

19. Figure 6-3: The figure presents a summary of the exposure pathways at the site. The figure 

indicates that the future construction worker is exposed to surface soils near the Munitions 

Washout Facility. However, the figure does not indicate that the construction worker is also 

exposed to subsurface soil. This media should be included on the figure as a secondary source. 

Similarly, the future construction worker could also be exposed to surface water and sediment if 

drainage ditches were to be rerouted, etc. Include these media in Figure 6-3. 
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Response: Agreed. Subsurface soil has been added as a secondary source for exposure to the 

future construction worker. However, exposure to surface water and sediment in the drainage 

ditches were not added to the future construction worker. For the risk assessment, it was 

assumed that the outdoor park worker was more likely to be exposed to surface water and 

sediment in the drainage ditches. Results of the risk assessment indicate that there is no risk for 

the outdoor park worker from this exposure scenario. 

20. Section 7.2.2, page 7-10: In the list of bulleted contaminants of potential concern (COPCs) 

for mixed soils, metals have been omitted. A fourth bullet should be added for the 19 metals 

exceeding criteria, as indicated in Table H.7. 

Response: Agreed. The text/tables have been modified to resolve any discrepencies. 

21. Section 7.2.2, page 7-10: The list of soil contaminants for which screening criteria are 

lacking is missing two constituents acenaphthene and di-n-octylphthalate, according to Table 

H.7. 

Response: Agreed. The text/tables have been modified to resolve any discrepencies. 

22. Section 7.2.2, page 7-11: The list of sediment contaminants for which screening criteria are 

lacking is missing one constituent, aldrin, according to Table H.8. 

Response: Agreed. The text/tables have been modified to resolve any discrepencies. 

23. Section 7.3.1, page 7-15: The list of metals for which screening benchmark values were 

exceeded, does not correspond to Table H.12. 

Response: Agreed. The text/tables have been modified to resolve any discrepencies. 

24. Section 7.5.1, page 7-19: The second paragraph lists soil COPCs with NOAELs greater 

than one, as shown in Table H.26. The semivolatile, di-n-octylphthalate, is missing from this list 

and from Table 7-2. 

Response: Agreed. The text/tables have been modified to resolve any discrepencies . 

25. Section 7.5.1, page 7-19: This section discuses the selection of CO PCs based on exposure 

to terrestrial receptors. The section does not include results form the invertebrate risk screening 

presented in Table H.12> 
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Response: Agreed. The text has been modified to include results of the invertebrate screen. 

26. Section 7.5.1. page 7-22, 2nd paragraph, 24-Jrd paragraph and 25-tst paragraph: The 

text discusses soil COPCs for which hazard quotients (HQs) could not be determined due to lack 

of toxicity data. This lack of information should be addressed in the uncertainties section. 

Response: Agreed. The text has been modified to include a discussion of the uncertainty 

associated with chemicals for which HQs could not be calculated. 

27. Section 7.6.2, pages 7-26 & 7-27: The justification for eliminating Aroclor 1254 as a COC 

is inadequate. The NOAEL-Max HQ for this chemical is 53. The argument that the other , 

lower HQs do not indicate significant risk should be supported with information on mechanisms 

of toxicity, fate and transport processes, potential for bioaccumulation, etc., prior to eliminating 

this chemical. 

Response: Agreed. Additional text has been added to support the elimination of Aroclor 1254 

as a COC. 

28. Section 7.6.2, page 7-27, 4th paragraph: This paragraph states that antimony, copper, and 

zinc were not identified as COCs because "[HQs] calculated using LOAEL and /or mean values 

were relative low, these metals are relatively non-toxic when compared to lead, and they tend 

not to bioaccumulate." This argument is not entirely logical, as the mean LOAEL HQs, which 

indicate toxicity, for antimony, copper, and zinc are higher than that for lead. Based on the 

argument provided in this section, elimination of these metals is premature, without enhanced 

discussion of mechanisms of toxicity, fate and transport processes, etc. (information which 

should be in toxicity profiles), and the metals should be retained for further evaluation. 

Response: Agreed. Additional text has been added to support the elimination of antimony, 

copper, and zinc as COCs. 

29. Section 7.6.2, page 7-28: This section discusses the identification of sediment COCs for 

further evaluation. However it does not address assessment or measurement endpoints. These 

endpoints should be discussed in a fashion similar to that in the previous section on soil COCs. 

This presentation should also be included in the report summary, Section 8.3, page 8-6. 

Response: Agreed. Additional text has been added to address assessment or measurement 

endpoints. 

30. Section 7.6.2, page 7-28: The first paragraph discusses sediment samples in intermittent 

P: lpitlprojectslseneca \s4rilcomments\Epadr. DOC 06/22/00 



( 

( 

( 

Response to USEPA Comments on Draft SEAD-4 RI 
Page 9 of 11 

surface waters. In these areas, sediments were compared to soil background data. Please 

provide the results from this screening in the report. 

Response: Agreed. The text has been modified to include any additional comparisons or 

calculations. 

31. Section 7.6.3, page 7-29: The third sentence states, "To more realistically evaluate surface 

water contaminants, a re-evaluation was performed using only those data representing standing 

water at the site (i.e. , SW4-l and SW4-2) for the seven contaminants with NOAEL HQs greater 

than one." Please provide these results in the report. 

Response: Agreed. The results have been included in the report. 

32. Appendix F: The results tables for soil data use the NYSDEC T AGM 4046 RCO values 

and Seneca background concentrations as comparison criteria for inorganic analytes . The 

comparison column only identifies T AGM. The background concentration values should be 

identified as such . 

Response: Agreed. The soil tables in Appendix F have been revised and indicate which 

inorganic comparison criteria are background values. 

33. Table H.13: This table present literature toxicity reference values (TRYs) for soil receptors. 

An avian TRY for antimony is not listed in the table; however, the uncertainties section (Page 7-

2 1, first paragraph) states that the NOAEL HQs for antimony were less than one for the red

tailed hawk. As no avian TRYs for antimony are presented in the report, please explain how 

HWs were calculated for the red-tailed hawk. 

Response: There was no HQ calculable for the red-tailed hawk exposed to antimony. The last 

sentence of the reference paragraph has been removed. 

34. Table H.14: The mammal TRY of l.00E2 mg/kg-d for acetone does not correspond with 

the values provided in the cited text (Sample et al. 1996). 

Response: Agreed. The mammal TRY table has been updated to reflect the correct values. The 

NOAEL for acetone is 10 mg/kg-d and the LOAEL is 50 mg/kg-d . 

35. Table H.14: The TRYs taken from Sample et al. ( 1996) are for the test organisms, mouse 

and rat. Sample et al. (2996) provides estimated TRYs that may be more appropriate for the 

specific mammal receptors chosen for this ERA (short-tailed shrew and cottontail rabbit) . Please 
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consider using these values to determine HQs as they are more pertinent to the receptors chosen 

for this ERA and may be less likely to underestimate risk. Specifically, the TRVs for the 

cottontail are lower than those for the test organisms and using the latter TRVs may not be 

protective of the rabbit. Eliminating any COCs without first considering more conservative 

values for the rabbit may prematurely dismiss risk to herbivorous mammals. 

Response: Agreed. The cottontail rabbit has been replaced as a receptor by the meadow vole. 

The mammal TRV table has been updated with specific values for the short-tailed shrew and 

meadow vole. The hazard quotient summary tables have been updated to reflect any changed 

values. 

36. Table H.18: The table cites Beyer ( 1990) for many of the BAF values shown in the fourth 

column; however, Beyer ( 1990) does not provide BAF values for acenaphthene, acenaphthylene, 

or fluorine. Please explain how BAF values for these chemicals were determined. 

Response: Acenaphthene and fluorene use the value for benzo(a)pyrene (from Beyer ( 1990)) as 

a surrogate. The value for acenaphthylene is a default value of 1.00. 

37. Table H.28 and H.29: The exposure determination for the red-taiied hawk uses piam

matter and animal-matter ingestion rates for the shrew. The values used for these two factors in 

the red-tailed hawk exposure equation are an order of magnitude lower than the correct values. 

Please redo the calculations and incorporate the corrected values into the ERA summary. 

Response: The footnotes on the exposure table for the red-tailed hawk were incorrect. The 

correct plant-matter and animal-matter ingestion rates for the hawk were used in the exposure 

calculations. The footnotes have been updated. 

38. Table H.32: During review, the exposure values for the great blue heron could not be 

reproduced using the equation in footnote 6. Please review these calculations. Please confirm if 

"Cf' in footnote 6 is the Trophic Level 2 Tissue Concentration in the second-to-last column. 

Response: The exposure value calculation for the great blue heron was using the incorrect body 

weight. The exposure table has been updated with the correct value and the hazard quotient 

summary tables have been updated to reflect any changes. Yes, the "Cf' in footnote 6 is the 

Trophic Level 2 Tissue Concentration in the second-to-last column. 

39. Appendix I: This appendix is entitled Toxicity Profiles for Compounds with Significant 

Contributions to Human Health Risk at SEAD-4. Ecological toxicity is also discussed in the 

profiles. Please change the title to Toxicity Profiles for Compounds with Significant 
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Contribution to Ecological and Human Health Risk at SEAD-4, to more accurately reflect the 

contents of the profiles. Further, please review the list of contaminant of potential concern for 

both ecological and human health risk to ensure that toxicity profile are included for all 

constituents. Finally, in the reviewer ' s copy of the report, pages are missing from this appendix. 

Please review. 

Response: Agreed. The title of Appendix I has been changed to include ecological risk. 

Additional toxicity profiles have been added for inorganic constituents. 
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Response to Comments 

From 

New York State Department of Environmental Conservation (NYSDEC) 

on the 

Draft Remedial Investigation (RI) 

Munitions Washout Facility (SEAD-4 

Seneca Army Depot Activity, Romulus, NY 

Comments Dated January 26, 2000 

The New York State Departments of Health and Environmental Conservation has reviewed the Remedial 

Investigation Report at the Munitions Washout Facility (SEAD-4), and offer the following : 

Comment 1: An explanation should be included in the key to Figure 2-9 for the numbers in parenthesis 

under the various monitoring well and soil boring identifications, or the numbers should be removed. 

Response: Agreed. The numbers in the parenthesis have been removed. 

Comment 2: Figure 3-6 and Figure 3-7 incorrectly identify the clay pipe running to the pond as a concrete 

( pipe. 

( 

Response: Agreed. The figures have been revised. 

Comment 3: The figures which present concentrations of contaminants in the soil ( e.g. , Figure 4-1) are 

difficult to decipher, as they merely offer the numerical data without interpretation. Some effort should be 

taken to present the information more clearly, possibly through isopleths or utilization of bold or colored 

type for values which exceed certain limits. As presented, it is difficult to extract from these figures 

important conclusions regarding definition and extent of site contamination. 

Response: Agreed. The text on Figures 4-1 and 4-2 has been revised to make the drawings easier to read. 

Figures 4-4 and 4-6 have been revised to show exceedences above background for chromium and lead in 

surface soils and sediment. 

Comment 4: The underground anomalies discussed in Section 2 and Appendix A should be discussed in 

Section 8, Summary, and in any Conclusions & Recommendations discussion (see comment below.) 

Response: Agreed . A discussion of the underground anomalies has been added to Section 8. 
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Comment 5: The report should include conclusions and recommendations which explicitly discuss whether 

there are any remaining data needs or whether available information defines the nature and extent of 

contamination in each media. For example, Appendix A states that a target was identified that warrants 

further intrusive investigations, but the report does not further address this issue. Also, Section 8 states that 

A[g]roundwater at SEAD-4 has been impacted by metals, but the report does not present a description of a 

plume or suggest that additional sampling is warranted. to define one. The report should conclude that no 

information needs remain towards performing a remediation feasibility study or, conversely, the report 

should list the data gaps requiring further efforts and suggest methods for obtaining this data. 

Response: Agreed. A section discussing the data needs has been added to Section 8. 

Comment 6: Each of the tables in Section 4 include a column labeled, "Number Above TAGM." This label 

is only applicable to a soil quality discussion. Tables which present information on water and sediment 

quality, such as Table 4-6A, should have this column re-titled. 

Response: Agreed. The tables in Section 4 have been revised. 

The revised report should also address the enclosed comments from the NYSDEC Division of Fish, Wildlife 

and Iviarine Resoun;c;s (DFVvlviR) on the SEAD-4 Draft Rl, yy·hich have been fcr\vurded verbatim tc avoid 

misinterpretation. 
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Comments from 

Richard Koeppicus, Hazardous Waste Site Evaluation Unit, Bureau of Habitat, Division of Fish, 

· Wildlife and Marine Resources 

Comment 1: General Comment a. The Ecological Risk Assessment is very wearisome to read and rather 

than bringing clarity tends to obscure the readers focus of areas that present biological threats. To clarify 

the focus on these areas the ERA should include figures which identify all the sample locations soil, 

sediment and surface water where one or more biological screening criteria have been exceeded. The figures 

should clearly delineate buildings, and surface water and drainage features as well as the number of chemical 

screening criteria exceeded at a location with some identification of their class ( e.g volatile, semivolatile, 

PCB, pesticide and /or metals). 

General Comment b: The ERA in many places states the risk analysis is conservative. Though there are 

many instances where assumptions are conservative, there are also many instances where the analysis is not, 

some of which are pointed out in the following comments. A big assumption in the ERA is that all the 

chemicals for which risk is determined are independent of each other. This may not be the case and I would 

think is not the case for some classes of compounds such as semivolatiles, metals, and pesticides. It may 

be necessary to do some biological experiments to find some of these answers. However, this may be 

unnecessary provided some reasonable cleanup is forthcoming in the FS and remaining regulatory processes. 

( Response: Comments noted. Figures 4-4 and 4-6 in Section 4 have been revised to indicate locations of 

exceedances over background for chromium and lead in surface soil and sediment. 

( 

Comment 2: Table 2-8 Some of the values reported for dissolved oxygen (in particular those above 11 

mg/I) do not seem possible since they are above the saturation point of oxy'gen at the given temperatures. 

Some are 2 to 4 times higher concentration than oxygen saturation concentrations. 

Response: Agreed. However, these are the values that were reported from the field ; therefore, they were 

presented in the report. 

Comment 3: P 3-32 Section 3.7.2 Site Habitat Characterization 

a. This section states that in order to characterize the site and the habitats within the 0.5 mile radius, 

pedestrian surveys were conducted. The field collection sheets associated with these surveys should 

be appended to the report. 

Response: Agreed . The field survey notes have been appended to the revised report. 

b. The field collection sheets for the small mammal trapping and seining in the wetlands for fish 
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and invertebrates should be appended to the report and the results placed in table format in the body 

of the report. 

Response: As stated in the report, limited small mammal trapping and seining were conducted as part of 

the qualitative ecological characterization for the site. No small mammals were collected over a three day 

period. One fish was collected- this species was included on the list of species observed on the site. As 

discussed above, the field survey notes will be appended to the revised report. 

c. This section describes the features of the site as various abandoned buildings, munitions storage 

igloos, railroad tracks; a network of paved and gravel roads, an excavated pond, and undeveloped 

areas. It also describes that the predominant off-base land use within a 0.5 mile radius of the study 

area as agricultural and residential. The RI neglects however to mention, but should, that the actual 

current land use of the site is by wildlife. The habitat will improve for wildlife as succession takes 

place because of lack of military maintenance. 

Response: To describe the current land use of the SEAD-4 site as wildlife habitat would be misleading. 

The site was accurately described in the report as a former military installat ion, and where appropriate, the 

wildlife habitat provided by the former military installation was described as excellent, valuable, marginal , 

etc. No attempt was made to diminish or obscure the value of the habitat provided under current conditions. 

To speculate on the future quality of the habitat is difficult; we agree that if disturbance through 

maintenance activities were to cease, the habitat value will likely increase. However, it should be noted that 

designated future land use for this site is Conservation/Recreation area, and existing roadways and drainage 

features will remain. 

d. Additional characterization states that the site has been filled , drained, and graded. The rocky 

substrate is shale excavated from a nearby borrow pit. Ditches draining the site are small, 

intermittent and do not support wetland species except in occasional depressions. The ditches either 

connect to Silver Creek to the east or Indian Creek to the west. Both creeks have been highly altered 

to enhance drainage. They have been excavated so they are deeper and wider, and straighter and the 

spoil form the excavation has been placed on the banks to prevent flooding. The ditches/creeks also 

have been cleared and snagged of all streambed vegetation. The RI does not mention in its 

ecological evaluations, but should, that these drainages will change without maintenance. They will 

begin to meander, get snagged, pool and establish vegetation. This process will advance quite 

rapidly should beaver that are present on the installation establish themselves. Hence the site 

habitat will have a higher value for fish and wildlife in the future than it has in its existing state. 

Response: Comment noted. However, this site is designated to become a Conservation/Recreation area and 

is not intended to be abandoned but will be maintained as a Conservation/Recreation area in the reasonable 

future scenario. See response to 3c above. 
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e. The Artificial Pond is described as offering marginal wildlife habitat due to the lack of vegetation 

and the poor water quality. The bottom substrate is a black flocculent muck of I foot depth and 

there are no emergent, floating or submerged aquatic species with the exception of green algal mats. 

The green algal mats implies abundant nutrients to support vegetation and the muck implies a 

suitable substrate. The clear water in conjunction with suitable substrate and nutrients however 

implies toxicity. The RI should explain the basis for the conclusion that the water is poor quality 

and whether chemicals from the site preclude the establishment of aquatic vegetation and biota. 

Response: The absence of emergent aquatic macrophytes in the pond is likely due in part to the fact that 

the substrate would not easily support rooted vegetation. The flocculent material is too loose and 

undifferentiated to support plant roots, and the shale substrate is very hard and lacking in organic material. 

The green algal mats likely indicate stagnant water. The small fish taken from this pond was a bass of the 

variety that was introduced into the pond a few years ago, and the lack of additional biota may be the result 

of predation or the lack of sufficient substrate. This explanation has been added to the section discussing 

the Artificial Pond. 

f. The RI describes the depot as having no documented species that are endangered, threatened or 

of special concern. It also states highly disturbed sites are characteristically colonized by 

opportunistic species and do not typically support rare and endangered species. The RI needs to 

recognize that some of these categories of species do thrive in these environments provided there 

is no human disturbance. A typical example would be the peregrine falcon utilization of the 

abandoned buildings for resting, roosting and nesting and foraging in a preferred disturbed habitat. 

Response: It is true that the potential for endangered species utilization of the site exists, and a paragraph 

discussing that potential has been added to the ecological characterization on page 3-46. In addition, the risk 

assessment included an evaluation of a surrogate raptor (red-tailed hawk) for this site. The models used in 

the calculation of the HQs are designed to calculate risks at the organism level and are therefore appropriate 

to assess risks to other raptors, including threatened and endangered species, that may be present on site ( e.g., 

peregrine falcons). This is in accordance with USEPA and NYDEC guidance. 

Comment 4: P 7-8 Section 7.2.2 Ecological COPCs 

a. The RI states soil ecological COPCs were identified by comparing maximum detected 

concentrations to the ecological risk-based screening values. The sources of the screening values 

referenced include: 

• Oak Ridge National Laboratory soil criteria (Elfroymson et al. 1997) 

• Canadian soil quality guideline values (CCME 1997) 

• Ministry of Housing, Spatial Planning and Environment criteria ( 1994) 
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• Updated Dutch Soil Cleanup Criteria (Petts et al. 1997) 

• Dutch Soi! Cleanup (lnte_rim) Act Criteria (Beyer, 1990) 

The above documents should be appended to the RI or submitted to NYSDEC since they form the basis from 

which ecological risk conclusions in the RI have been made. 

Response: These documents were fully referenced in the risk assessment and are available from the 

respective agency or the open literature. It is not the intent of the risk assessment to provide the hard-copies . 

of references used on the preparation of the document. 

b. The RI states COPCs identified for surface and mixed soils and screening values are provided 

on Tables H. 6 and H. 7 respectively. Those tables and the text of the RI do not however state the 

criteria, but should, for making a selection for a given criterion from the screening references 

identified. To be conservative the lowest screening criterion should be selected. 

Response: Agree. The lowest screening criteria are selected. The text and tables have been modified to 

reflect this. 

c. The RI states for determining if inorganic COPCs (metals) were likely associated with site 

activities, average concentrations for each metal were compared to two times average background 

concentrations. NYSDEC does not accept this method for selecting a chemical of concern since 

an arbitrary factor (2) is being applied to one statistic but not the other. If a factor of 2 is applied 

to average background concentrations then a factor of 2 should be applied to average site 

concentrations. If average concentrations are to be utilized as the criteria for discriminating whether 

a COPC then it should be sufficient to compare the average background value to the average site site 

value and if the site average is higher than the background it is a COPC. A new Table H. IO of 

COPC should be generated after removing the unequal weighting factors. 

Response: The weighting factor of 2 have been removed from the background comparison. Average 

background values have been used to compare to site average to determine if the contaminant is above 

background and should be considered a COPC. 

d. P 7-11 

i. The RI states the extensive drainage ditches around the perimeter of the site contain water only 

briefly after storm events and are not providing wetland or aquatic habitat therefore samples 

collected in them will be treated as soils.. This may be the current state of ditches but with the 

withdrawal of the army the ditches will plug and aquatic and wetland habitat will develop if only 

on a temporal basis. Such areas will become home or breeding areas for terrestrial based 

amphibians, insects that have aquatic life stages and other organisms. The drainage ditches should 
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be ecologically treated as both soil and sediment since some areas are likely to be dry while others 

are wet. The lower of the soil or sediment criteria should be used for ecological screening purposes . 

Response: Comment noted. It is possible that the wildlife habitat provided by the ditches may eventually 

improve over time. However, as noted in response to 3d, there is no intention to abandon this site and it is 

expected to be maintained in the reasonable future. 

ii. The RI states benzo(a)pyrene was identified as a COPC due to lack of a biological screening 

criteria for surface water. There is a biological screening criteria in NY Ambient Water Quality 

Standards and Guidance Values. The guidance value for protection of human health from fish 

consumption is 0.0012 g/1. Biota should not be exposed to concentrations above this value if they 

are to retain their value to humans. Hence this value is an appropriate screening value to consider. 

Response: Disagree. Values derived for the protection of human health are inappropriate for use as 

screening criteria in an ecological risk assessment. If fish are exposed to levels above a particular human 

health screening criteria, it is unknown whether the biota have lost their value to humans. This would require 

additional study to determine if the value had been lost or reduced. It is also unknown if there are any 

potential risks to the fish species itself, when contaminants are above a particular screening level. 

Additionally, if fish are exposed to values below human health criteria, it is unknown if there will be any 

adverse affects to the fish individuals or populations. Human health criteria are usually not developed with 

any consideration to the overall success of the fish species especially for fish species that are not normally 

consumed or otherwise used by humans. 

There are several steps that assess the value of the resource to humans. First, the value of the biota to humans 

and the appropriate remediation steps taken, if any, can be determined by the results of the human health risk 

assessment. The assessment of the value of the fish resource is also undertaken inherently within the 

ecological risk assessment. That is, if it is determined that contaminants pose a potential risk to fish species 

which may be of current or potential use by humans, then remedial steps can be implemented to address 

these risks. 

Comment 5. P 7-12 Section 7.2.3 Preliminary Ecological Conceptual Site Model (CSM) 

a. The text should identify what soil invertebrate(s) was(were) used to screen for impacts from 

direct exposure to soil contaminants. 

Response: Agreed. Additional text has been added. 

b. The DFWMR rejects the CSM=s use of the eastern cottontail rabbit as being representative of 
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maximum exposure for small herbivorous mammals. The TRVs (toxicity reference val1,1es, 

mg/kg/day ) used for the eastern cottontail rabbit were all derived from mouse or rat data. Hence, 

there is no data for the rabbit specifically that shows it is especially sensitive to site contaminants. 

Presumably, Parsons Eng ... would have chosen mouse or rat toxicity TRY data for any herbivorous 

mammal frequenting the site. Parsons would also be likely to use uptake factors from soil to plant 

that remain the same regardless of the mammal species chosen. Hence the only variable controlling 

the dose, in the · model Parsons is using, is the mammals ingestion rate (mg food/kg body 

weight/day). To be conservative the herbivorous mammal chosen should be the one with the highest 

ingestion rate. A meadow vole would be a better choice but Parsons should search the literature for 

choices. 

Response: The rabbit was chosen as the surrogate for small herbivorous mammals because it was the only 

species that was observed on the site. Neither the meadow vole nor any other small herbivores were captured 

or observed. In accordance with NYDEC guidance, data from controlled laboratory studies were used if 

receptor-specific TRVs were not available. As noted above, the vole does have a higher rate of ingestion 

per body weight (~4 times). However, this would only result in one additional chemical (zinc) being 

identified with a HQ greater than l (HQ=~ 1.3). Zinc had already been identified as a chemical of concern 

in soils with an HQ above l (HQ=63) by using the shrew receptor. Therefore, the use of the vole receptor 

verses the rabbit would have little impact on the outcome of the risk assessment. However, the vole receptor 

has been used in place of the rabbit receptor in this report. 

c. P 7-13 

i. The RI uses the white crappie to evaluate direct exposure to surface water contaminants because 

it is a common hardy species likely to be found at the site. The DFWMR rejects this approach -for 

the following reasons. 

(I) The conservative approach is to compare the surface water concentrations to the NYS 

Ambient Water Quality Standards and Guidance Values Class C standards and guidelines 

values where they exist. The Class C standards and guidance values are risk based and 

SCGs hence they are the regulatory accepted method of protecting fish and fish propagation. 

Response: The NYS ambient water criteria were used to screen contaminants in surface water. While some 

of these criteria listed are specifically to protect aquatic species, that is not always the case (e.g., chlordane). 

Those chemicals that were found to be above NYS criteria, as well as chemicals that were above other 

screening criteria or chemicals with no screening criteria were then carried through the screening level risk 

assessment. This follows the methods provided by the USEPA ERAGs and the methods outline in FWIA 

Step IIB(Criteria-Specific Analysis) and IIC(Toxic Effect Analysis) and provides a more comprehensive 

assessment of potential risks from surface water contaminants than just comparing to NYS screening criteria. 
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(2) A hardy species should not be used. A sensitive species should be used . 

Response: In some instances it may be inappropriate to use a sensitive species due to poor water quality 

not associated with site activities or contamination. However, in consideration of comment 5ci(3) below, 

the bass will be used in the evaluation. 

(3) If it is important to the model that the fish should be a likely candidate to be resident 

at the site then the bass should be used since it was the only fish that Parsons found present. 

Response: Agreed. The bass appeared to be the only fish present in the pond at the time of the site survey. 

d. The CSM should include an evaluation of risk to amphibian reproduction and survival in possible 

and actual ephemeral or perennial aquatic habitats. 

Response: We agree that such an evaluation would help to determine potential ecological risks associated 

with contaminant exposures. However, exposure and toxicity information available from the literature is 

very limited, and definitive field studies related to these endpoints are difficult to perform. In addition, risk 

management decisions at the site are unlikely to be affected by the results of this evaluation. The revised 

report includes additional text to address this concern. 

Comm_ent 6: P 7-15 Section 7.3 Step 1B: Screening -Level Effects Evaluation (Toxicity) The RI states 

contaminants exceeding screening criteria and background were identified as COPCs. That is incorrect since 

twice background was a requirement to be considered a COPC. The RI text should be corrected. 

Response: The text has been corrected. See response to comment 4c. 

Comment 7: P 7-16 Section 7.3.2 Development of Wildlife TRVs for Soil and Sediment COPCs The 

RI states that toxicity values selected from the literature were modified through the application of conversion 

factors to derive a TRY for each COPC. The RI discusses how the conversion factors are utilized to 

calculate a TRY but does not discuss how the conversion factors are derived and the appropriateness/validity 

of the derivation. This needs to be included in the discussion on the development of TRYs. 

Response: The discussion of how the conversion factors are derived has been expanded. 

Comment 8: P7-17 Section 7.4 Step 2A Screening-level Exposure Estimate 

a. Explicit definitions should be provided for the terms soil to plant uptake factors and 

bioaccumulation factors in the discussion on evaluating COPCs. 

Response: Explicit definitions have been added. The discussion of soil to plant uptake factors and 
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bioaccumulation factors has been expanded. 

b. The ERA dismisses the actual or potential risk to biota from dermal and/or inhalation exposure 

pathways as insignificant. The DFWMR does not agree with this assertion. Dermal or inhalation 

exposure could be very significant for soil burrowing organisms such as earthworms (the 

invertebrate chosen for evaluation in the ERA), moles etc.. In fact, there are commercial soil 

fumigants on the market. The DFWMR agrees that there is a scarcity of data available to evaluate 

these pathways but that does not mean the pathways are insignificant. The ERA makes only an 

unsubstantiated assumption that ingestion is the major route of exposure. Not including these two 

routes of exposure contributes to the uncertainty relating to the final exposure calculation validity. 

Response: Additional discussion has been added to the uncertainty section noting that these pathways, while 

not evaluated, could possibly contribute to overall risks at the site. 

c. P 7-18 Explicit definitions for bioaccumulation factors (BAFs) and food chain multipliers (FCM) 

should be provided since they seem to be the same thing. 

Response: The discussion of soil to food chain multipliers and bioaccumulation facotrs has been expanded. 

FCM has been provided. 

d. P 7-18 The acronym DPD is used. It is not identified in the RI acronym list and should be. 

Response: Reference to the acronym will be removed from the text. 

Comment 9: P 7-18 Section 7.5 Step 2B: Screening-Level Risk Calculation The ERA states because 

conservative (protective) estimates of potential exposures and toxicity are used, screening -level HQs may 

overestimate actual risks. There have been assumptions in the ERA such as the lower metabolic rate rabbit 

representing an herbivore and the elimination of inhalation and dermal exposures for soil organisms which 

tend to underestimate actual risk. The ERA should not characterize the estimate of HQs as an over estimate 

of actual risk. 

Response: While there may be some aspects of the risk assessment that could possibly underestimate-actual 

risks, the overall intent and likely outcome of the screening level assessment in the ERA Gs 8-step process 

is to use conservative (protective) estimates of potential chronic exposures and toxicity. Therefore the 

statement "screening-level HQs MAY (emphasis added) overestimate actual risks" is correct. 

Comment 10: P 7-21 Section7.5.1 COPCs and NOAEL HQs Greater than One 

a. The ERA states the maximum concentration of antimony was found in surface soil and resulted 
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in a shrew HQ of 595 based on an estimated maximum exposure of 0. 74 mg/kg/day and a TRY of 

0.125 mg/kg/day. A correction to the text is needed since those 2 exposures y ield an HQ of 5.92. 

Response: The text incorrectly stated the maximum exposure concentration at 0.74 mg/kg/day. The correct 

maximum exposure concentration is 74.3 mg/kg/day and the HQ value reported is correct. 

b. P 7-22 The ERA states the potential ecological risks associated with sediment /surface water 

contaminants at SEAD-4, assessment endpoints of no substantial adverse effects on survival, growth, 

and reproduction of fish-eating bird populations were selected. The sediment /surface water 

contaminants assesment endpoints should also include benthic invertebrates and amphibians . 

Response: Agree, additional text has been added to include benthic invertebrates and amphibians. 

c. P 7-24 The DFWMR does not accept the methodology using the white crappie for determining 

surface water COPCs. Surface water COPCs should be determined by comparing NYS Ambient 

Water Quality Standards and Guidance Values for Class C waters to surface water sample 

concentrations. If the concentrations exceed the standard then there is a risk. This is a regulatory 

approved risk based calculation. 

Response: See response to Sci( 1) 

Comment 11: Table H.1 Surface Soil Exposure Point Concentration Summary The DFWMR rejects 

the screening of soils for toxicity based on the exposure point concentration being the lesser of the Max Hit 

vs the 953/oUCL. The 95% UCL should not play any role in determining an exposure point concentratio_n. 

DFWMR believes that the main purpose of determining an exposure point concentration is to compare it 

to screening values. Any locations that exceed screening values (sediment criteria, HQs etc .) should be 

flagged as potential locations with biological problems and those locations identified on a figure. 

Response: The column labeled Exposure Point Concentration is given for information purposes. The 

maximum detected concentrations are used for screening. Figures showing locations with exceedences 

above background for chromium and lead have been provided in Section 4. 

Comment 12: Table H.2 Mixed Soil Exposure Point Concentration Summary 

a. This table is an example of flaws common to many of the tables in Appendix H. Namely, the 

tables are not stand alone items in that they require diligent searching in the ERA for explanatory 

text. The titles of tables H. l and H.2 are very similar and the reader should not have to go to the text 

to find a description of mixed. 
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Response: "(0-1 ' )" and "(0-4 ')" have been added to tables H. l and H.2, respectively. 

b. The DFWMR rejects the screening of soils for toxicity based on the exposure point concentration 

being the lesser of the Max Hit vs the 95%UCL. The 95% UCL should not play any role in 

determining an exposure point concentration. DFWMR believes that the main purpose of 

determining an exposure point concentration is to compare it to screening values. 

Response: See response to comment 11. 

c. Any locations that exceed screening values (sediment criteria, HQs etc.) should be flagged as 

potential locations with biological problems and those locations identified on a figure. 

Response: See response to comment I I. 

Comment 13: Table H.3 Sediment Exposure Point Concentration Summary 

a . The DFWMR rejects the screening of sediments for toxicity based on the exposure point 

concentration being the lesser of the Max Hit vs the 95%UCL. The 95% UCL should not play any 

role in determining an exposure point concentration. DFWMR believes that the main purpose of 

determining an exposure point concentration is to compare it to screening values. 

Response: See response to comment 11 . 

b. Any exposure point locations that exceed screening values (sediment criteria, HQs etc.) should 

be flagged as potential locations with biological problems and those locations identified on a figure. 

Response: See response to comment 11. 

Comment 14: Table H.4 Surface Water Exposure Point Concentration Summary 

a. The DFWMR rejects the screening of surface waters for toxicity based on the exposure point 

concentration being the lesser of the Max Hit vs the 95%UCL. The 95% UCL should not play any 

role in determining an exposure point concentration. DFWMR believes that the main purpose of 

determining an exposure point concentration is to compare it to screening values. 

Response: See response to comment 11. 

b. Any exposure point locations that exceed screening values (NYS Ambient Water Quality Class 

C Standards and Guidance Values ) should be flagged as potential locations with biological 
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problems and those locations identified on a figure. 

Response: See response to comment 11. 

Comment 15: Table H.6 Ecological Surface Soil (0-1 ft) Screening 

a. There is no biological basis for screening out chemicals because they are detected in less than 5% 

of samples. This is especially true when the sampling was not randomized. 

Response: We agree there is no biological basis for screening out chemicals because they are detected in 

less than 5% of samples. Screening out chemicals with less than 5% detection is based on guidance in RAGS 

Part A. Regarding randomized sampling, biased sampling gives more weight of evidence to rejecting data 

with detections at less than 5%. 

b. The Aroclorl 254 and 1260 should not be screened individually against a total PCB screening 

value. The two Aroclors should be added together than compared to the total PCB screening value. 

Response: Agree, when only total PCB screening criteria are available, then Aroclors will be added together 

before screening. 

c. The references in footnotes I and 2 should be included in appendices or supplied to DFWMR 

since their content is the basis upon which ecological screening is performed in the ERA. 

Response: Footnote I has been struck from the Table. See response to comment 4a for footnote 2. 

d. Footnote 3 should explicitly state the definition of Hazard Quotient. 

Response: Disagree. This footnote is explicitly intended to define the abbreviation of "HQ" and to describe 

the criteria of a chemical being included in the risk assessment (i.e. HQ> I). The definition of Hazard 

Quotient can be found in the text. 

Comment 16: Table H.7 Ecological Mixed Soil (0-4ft) Screening The comments are the same for Table 

H.7 as H.6. 

Response: See response to Comment 15. 

Comment 17: Table H.8 Ecological Sediment Screening 

a. There are sediment screening values for semivolatile organics (such as benzo(a)pyrene) that are 
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from Region -I Waste Management Division Sediment Screening Values for Hazardous Waste Sites 

(Table3), USEPA August 11, 1999. A copy of this iefeience should be prnvided Oi included in an 

appendix. DFWMR is unfamiliar with it and the acceptability of the screening values in the ERA 

are directly linked to that references credibility which needs to be reviewed. 

Response: These values were used in order to make the risk assessment as comprehensive as possible. The 

latest version of this table and associated documentation can be found at the following website: 

http://www.epa.gov/region4/waste/oftecser/ecolbul.htm 

b. Regardless of the credibility of the Region 4 document, there generally are screening values in 

the Technical Guidance for Screening Contaminated Sediments for the semivolatiles where 

screening values were taken from Region 4. Apparently Parsons does not consider NYSDEC 

sedim~nt screening values which protect human health via consumption of contaminated biota 

relevant to the ERA. DFWMR rejects the ERA's non-use of those NYS screening criteria because 

NYSDEC has the responsibility to ensure that biota maintain their value for human uses whether the 

biota are affected or not. Hence the NYS criteria are appropriate for an ERA. 

Response: Please see response to comment 4dii. 

Comment 18: Table H.9 Ecological Surface Water Screening 

a. The table needs to be completed since the footnotes related to the sources are missing. 

Response: The tables have been provided with the footnotes showing. 

b. DFWMR reserves the right to comment on the credibility of the Screening Values until the Reg 

4 reference is supplied. 

Response: Comment noted. 

Comment 19: Table H-10 Background Soil Comparison 

a. DFWMR rejects the method used by Parsons for determining whether a metal is retained for risk 

assessment because 

i. A factor of 2 should not be applied (as it is for Average Background Soils) to one parameter to 

be compared unless it s applied to the other (Average of Site Data). 

Response: See response to. comment 4c. 
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ii. Averaging the site data is also inappropriate since one of the functions of an RI and also ERA 

is to distinguish those locations at SEAD-4 that have been affected by contaminants from those that 

have been unaffected. Hence individual soil samples have to be compared to background not a site 

average . 

Response: This comment needs clarification as it contradicts some of the information provided in 4c. 

Comment 20: Table H.11 Ecological Chemicals of Potential Concern (COPCs) and Table H.12 

Invertebrate Risk Screening for Soil COPCs The tables will have to be modified consistent with the 

comments on Table H-10. 

Response: See response to comment 19. 

Comment 21: Table H.18 Soil to Plant Uptake And Bioaccumulation Factors for COPCs The table 

needs to define the terms soil to plant uptake factor and bioaccumulation factor since the definition is not 

intuitively obvious . 

Response: Definitions for these terms have been provided in the text. 

Comment 22: Table H.20 Calculated Surface Soil (0-1' bis) Exposure - Eastern Cottontail Rabbit and 

~ Table H.21 Calculated Mixed Soil (0-4' bis) Exposure - eastern Cottontail 

( 

a. The following numerical values need to be provided in the tables 

• Ip 

• Is 

• SFF 

• CF for inorganics 

Response: For Ip, Is, and SFF, see Table H.19. The CF for inorganics is provided in table H.20. 

b. Footnote 2 needs to be removed since a 2 is not used in the tables. 

Response: Footnote 2 has been removed. 

Comment 23: Tables H.22, H.23, H.26, H.27, H.30, H.31 and H.34 refer in their footnotes to tables 

beginning with G which are human health tables and unrelated to an ERA or table x which cannot be found. 

Corrections are needed. 

Response: These tables have been corrected. 
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USACE 

Draft Remedial Investigation (RI) 

Munitions Washout Facility (SEAD-4) 

Seneca Army Depot Activity, Romulus, New York 

Comments received January 20, 2000 

Comment from C. Forget 

Comment 1: Consideration should be given to the documented unacceptable risk from Arochlor-

1254 under the future use, indoor worker scenario. Several things are unusual in this scenario. 

First, it is highly unusual to evaluate ingestion and dermal contact with indoor "dust". Evaluate if 

this is a "realistic" scenario at this site. 

Second, the concentration referred to as "dust" is actually a building debris sample. The make up 

of these samples is not clearly stated, and therefore, it is impossible to determine if this is a 

realistic exposure pathway without seeing the site. 

Third, the calculated unacceptable risk is from the highest detected concentration of Arochlor-

1254. The notes of this sample should be evaluated to see if it was just a localized spill, or a 

reasonable concentration to apply to the entire exposure area. 

Response: Acknowledged. According to field notes from the sampling of indoor debris, dry soil 

was collected from floor drains in Building 2073; dry soil and debris were scraped from the floors 

in Buildings 2078 and 2085 ; and dry soil and debris were collected from floor trenches in 

Buildings 2076, 2079 and 2084. Therefore, the material sampled from inside the buildings was 

primarily soil. 

The soil sample from Building 2073 was a composite sample collected from several perimeter 

floor drains in the south room of the building as stated in Table 2-1 of Section 2. This does not 

indicate a localized spill. The FS for SEAD-4 will propose cleaning of the buildings as part of 

the Remedial Action. 

Comments from Becker 

Comment 1, General: I have briefly reviewed the document, with the exception of the risk 

assessment sections. I f<:rnnd the document to be generally complete and the site characterization 

procedures used were good technical practice, based on the description in the text. I am 

concerned that the primary risks identified at the site are related to single samples of the medium 
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' . . 
Response: Agreed. The EPC calc~lat10ns ,for Arochlo,:- 1260 and Benzo(a)pyrene are correct. 

The average of ha:f the detectior.i li:n.it~ were used fo~ non-detected samples with duplicates. The 

second bullet has b~~,, revised. 

Commeni·9: Section (:y.1. · -Please ici!:f;tify tt~ _;ocation of the Araclor hit to limit possible range 

of deed restrictions or otl_1er instilu-donal contr.o~:. that may u'ltimately be required. 

Response: f;\.gr~d. The ·Arochlor·was dcte~ted fa.th~ ·grcundwater sample from MW4-I 0, which 

is located ~djacent to Building 2Q8.4.' The text has been revised. 
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Response to the Comments From United States Environmental Protection Agency 

Subject: Draft Final Remedial Investigation Report (R 1) at SEAD-4 
Seneca Anny Depot 

Romulus, New York, June 2000 

Comments Dated: October 12, 2000 

Date of Comment Response: January 11, 200 I 

General Comments: 

1. Comment: EPA concurs with the recommendation to move forward to the Feasibility Study (FS) 
stage as -recommended in the Conclusions section added to Section 8. However, this section does not 
address any data limitations, i.e., data gaps on vertical profiling of contaminants in soils, and the need 
for any future work. Please address this issue in the FS Report. 

Response: Agree. The data gaps will be addressed in the FS Report. 

2. Comment: Response to our General Comment number 2 did not address the inclusion of 
phytotoxicity screening. Also, there was no explanation of why some groups of ecological receptors 
were not addressed. Please note that it may not be necessary to add the mourning dove as an 
ecological receptor since potential risks from exposure to contaminated soil was evaluated using the 
shrew and the rabbit. It is not necessary to add the semi-aquatic mammal as a receptor since the 
heron was evaluated for exposure to contaminated prey, sediment, and surface water. 

Response : In general, it was not considered necessary to screen for phytotoxicity at this site since the 
chemicals present would likely show effects to the other receptors evaluated before they would show 
adverse effects to plants. However, in order to be more conservative, a screen to toxicity benchmarks 
for plants can be undertaken in future risk assessments. In general, other receptor groups were not 
included for similar reasons (i.e., the receptors being evaluated are more sensitive and are therefore 
protective of the receptor groups not included). The remaining comments on the mourning dove and 
the semi-aquatic mammal are noted. 

Human Health 

1. Comment: The ingestion of groundwater as a potential exposure pathway should take into account 
the State use designation . Although EPA agrees that this pathway should be evaluated under a 
potential future use scenario, the rationale should include the State's use designation . This could also 
be addressed in the FS Report. 

Response: Agree. This will be addressed in the FS Report . 

2. Comment: On Page 6-56, the "Superfund 's Standard Default Exposure for the Central Tendency and 
Reasonable Maximum Exposure" (US EPA, 1993) is listed as a reference . This reference source is 
not one of EPA risk assessor "standard" reference and it should be provided to the EPA risk assessor 
for review. 

Response: The referenced document was published in 1993 as a preliminary review document. The 
exposure parameters were superseded by information provided in the Exposure Factors Handbook 
EPA, 1997). The updated exposure factors have been used (1997 updated Exposure Factors 
Handbook) where they are different from the 1993 document. The 1993 data are still listed as the 
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primary reference where there has been no change or where the 1993 factors provide the most 
conservative assessment of risk to human health . These references will be updated in future 
documents . 

3. Comment: Table 6-5: Several exposure parameters utilized in the models for dermal contact with 
both soil and water are referenced to the "Dermal Exposure Assessment, Principles and Applications" 
(US EPA, 1992) is listed as a reference. This reference source is not one of EPA risk assessor 
"standard" reference and it should be provided to the EPA risk assessor for review. 

Response : Several of the tables concerning Body Surface Area and Soil to Skin Adherence Factors 
are presented in both the "Exposure Factors Handbook" (US EPA, 1997) and the "Dermal Exposure 
Assessment: Principles and Appl ications" (EPA, 1992). In addition, there are several references to 
the 1992 document in the "Exposure Factors Handbook". Reference will be made only to the 
"Exposure Factors Handbook" in future documents. The 1992 document may still be found on the 
EPA website. 

4. Comment: Table 6-5 : The exposure frequency of 20 days per year for the current site worker should 
be provided . The default value for this parameter is 250 days per year. 

Response: Agree. The text on page 6-59 has been revised to state that the current site worker at 
SEDA is a security guard who patrols the entire SEDA area checking locks and gates. We have very 
conservatively assumed that the guard would visit the site every 3 weeks as the reasonable maximum 
exposure and every 5 weeks for the central tendency. 

Ecological Risk Assessment 

I. Comment: The proposed future land use of this operable unit should be included in this section. 

Response : The designated future land use for this site is Conservation/Recreation area, and existing 
roadways and drainage features will remain. This has been noted in the first paragraph of page 7-3. 

2. Comment: Page 7-7, Section 7 .2.2, last sentence - Region II BTAG considers the Oto 2 foot depth as 
surface soil. This depth is considered to be where the majority of terrestrial wildlife will be found 
living and burrowing. 

Response Comment noted. However, in general, a 0 to 1 foot interval as surface soil will usually 
result in a higher mean concentration assuming that most contamination results from disposition/spills 
on the ground surface. This would also likely result in the maximum detected concentration to be 
found in the 0 to 1 foot interval and not the I to 2 foot interval. The overall effect on the outcome of 
the ERA is likely to be negligible . In future ERAs the Oto 2 foot interval will be considered. 

3. Comment: Page 7-10, Sediment section - Ecological COCs should be selected by comparing the 
maximum detected concentration to the most stringent value of the NYSDEC or USEPA sediment 
screening criteria. 

Response : Agree. The lowest screening criteria are selected. The text in the first paragraph of page 
7-10 has been modified to reflect this . 

4. Comment: Page 7-12, last ~- If potentially present in the pond, a piscivorous fish species should be 
eva luated as a receptor of concern. 
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Response: Comment noted. The largemouth bass was selected as the aquatic fish receptor because it 
was found at the site. Also, the evaluation of the aquatic species is performed by developing an HQ 
based on the surface concentrations and a TRY. In general, TRVs are limited for freshwater fish and 
would likely not change if a different aquatic receptor were selected. Therefore the species of fish 
selected would likely not change the outcome of the HQ calculations . 

5. Comment: Page 7-24, Section 7.6 -A SMDP is present between Steps 2 and 3 of the ERA GS 
process . 

Response: Agree. However, when it is deemed likely that it will be necessary to proceed past step 2, 
it is usually more efficient to continue with the ERA into Step 3 in order to provide as much 
information as possible. 

6. Comment: Page 7-29, 4th
~- The three possible decisions present here come at SMDP #1 after steps 1 

and 2 of the ERAGS process. 

Response: Agree. However as noted in comment 6, Steps 1-3 were completed concurrently and 
therefore the SMDP is necessarily a combination of SMDP 1 and 2. The text has been modified on 
page 7-29, 4th paragraph, to clarify this point. 

P: \pit\projects \seneca \comments\epa \draftfinal \epa 10-1 2-00 . doc 



f 

0 

J 



Response to the Comments from New York State Department of Environmental Conservation 

Subject: Draft Final Remedial Investigation Report 
at the Munitions Washout Facility (SEAD-4) 

Seneca Army Depot 
Romulus, New York 
Site ID No. 850006 

Comments Dated: July 31, 2000 

Date of Comment Response: January 14, 2001 

The New York State Departments of Health and Environmental Conservation have reviewed the 
Remedial Investigation Report at the Munitions Washout Facility (SEAD-4), and offer the following: 

The Army has satisfactorily addressed the NYSDOH and NYSDEC comments in its January 26, 2000 
letter to the Army; however, further review has resulted in several other comments as presented below. 

1) Comment: There appears to be some analytical data that was not included in Appendix F. 

2) 

Although several instances are cited below, the Appendix should be reviewed by SEDA to 
ensure all sampling points and data generated via the initial ESI and the RI are inclusive. The 
data in Appendix F should also be amended to present sample locations in ascending order. 

Response: Review of the data in Appendix F does not indicate that any data is missing. 
Monitoring wells were installed in some soil boring locations resulting in two designations for 
one location . Copies of Tables 2-2 and 2-3 , Surface Soil and Soil Boring Sampling Summaries, 
which present the Location ID, corresponding Well number (if applicable), soil sample number, 
and depth of sample, will be added to Appendix F to facilitate finding various soil samples. 

The presentation of the data is by alphanumeric order, i.e., monitoring wells (MW4) will be 
presented before soil borings (SB) and test pits (TP). Furthermore, the data is presented by 
location ID numerically, i.e. , 1 through 19, 2-29, 3-39, etc. This will not be changed in the data 
tables. 

Comment: An important question is how the low flow sampling would be more accurate or 
more indicative of groundwater quality than the sampling technique used in the first round of 
sampling. Section 4.5 discusses volatile and semi volatile organic compounds that were 
detected during the first round of sampling, specifically benzene at 2 ug/L and ethylbenzene at 
6 ug/L both in MW4-10 (in the vicinity of building 2084). The second round of sampling did 
not result in the detection of these volatile organic compounds. What could be a possible source 
for benzene and ethylbenzene found in the first round of sampling? What is the explanation as 
to why these analytes were not detected during the second round of sampling? How did results 
obtained from the low flow sampling technique reflect the actual dissolved and colloid
assoc iated fraction of metals in groundwater? 

\ \BOS FS02\PROJECTS\PIT\Projects\SENECA \S4 RI\COM M ENTS\NYSD EC\Draft-final\D EC73 I 00 .doc 





Response to NYSDEC Comments on Draft Final RI Report - SEAD-4 
Comments Dated July 31, 2000 
Page 2 of6 

Response: Low flow sampling was conducted at SEAD-4 in accordance with approved standard 
operating procedures. The field procedure described in the EPA Region II Low Stress (Low 
Flow) Ground Water Sampling Standard Operating Procedures, which is included in Appendix 
A of the Generic Workplan, and implemented at SEAD-4, obtains a more representative sample 
at a specific interval while creating a minimum of stress on the aquifer. Due to the relatively 
low hydraulic conductivities, seasonal water table elevation variations, and the general 
homogeneity of the aquifer, low flow sampling at SEAD-4 collects a representative composite 
sample of the screened/saturated interval. The low flow sampling method results in a sample 
from the entire water column available while purging less volume. Thus, the sample collected 
is more indicative of formation water having lower turbidity and having been subjected to less 
aeration than would occur during sampling with bailers. Even when water table draw down 
occurs in the low-yield surface/water table/overburden shallow aquifer at SEDA, low flow 
sampling collects a sample from the highest yielding portion of the aquifer (which would be the 
preferred pathway of constituent movement). 

In reference to the two rounds of groundwater sampling that were discussed in Section 4.5 of 
the RI report, both rounds were sampled using the low flow sampling technique. Since no 
volatile organics were detected in the second round of groundwater sampling, the presence of 
benzene and ethyl benzene cannot be confirmed. The source of these compounds in the first 
round of sampling may be contamination of the samples during the field sampling or cross 
contamination in the laboratory. 

3) Comment: The columns in Appendix F, Groundwater Section (Groundwater Criteria) should 
include units (ug/L). Also, the groundwater criteria for thallium listed as 2 ug/L is incorrect, the 
correct value is 0.5 ug/L. 

4) 

5) 

Response: Agree. The referenced table in Appendix F has been revised and a column for units 
has been added. The groundwater criteria for thallium (2 ug/L) is the EPA Drinking Water MCL 
and the value 0.5 ug/L is the EPA MCLG, Maximum Contaminant Level Goal , which is a non
enforceable health goal. If a compound has either an EPA Drinking Water MCL or NYSDEC 
Groundwater GA standard, that criteria is used rather than a guidance value. 

Comment: Some of the Soil Boring Logs found in Appendix B should be amended to include 
the PIO readings. 

Response: Agree. The PIO readings have been added to the Soil Boring Logs for SB4-1 
through SB4-10. 

Comment: The Appendices should include the surface and subsurface soil sample results for 
MW4-10. 

Response: As shown in Table 2-3, Subsurface Soil Sampling Summary, MW4-10 is also SB4-
l 4. The data for SB4- l 4 is presented in Appendix F. 
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Comments Dated Jul y 3 I, 2000 
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6) Comment: Section 3.0 discusses Buildings T30 and 2084 as being used to prepare packing 
material for the shipment of the renovated munitions. On page 3-4 the text states A[a]ccording 
to a current SEDA employee and a former SEDA employee, Building 2084 and T30 were used 
to paint, stencil, and otherwise prepare the packing material for the shipment of the renovated 
munitions" . Painting booths were also found in Building 2084, along with drying lines. 

The log boring for MW4-10 indicates a PID reading of3.8 ppm at@4 feet and 42.5 ppm @4.5 
feet. The log boring for SB4- l 4 indicates the same PID readings at the same depths as that of 
MW 4-10. The single subsurface soil sample taken from SB4- I 4 identifies I ug/L ethyl benzene 
between 2-3 feet below ground surface (BGS). As the data indicates volatiles in the MW4-14 
and SB4-14 soil borings, why were samples at varying depths (specifically at the 4 to 4.5 foot 
level) of the soil boring not taken? As a result of the data presented (or lack thereof), a soil gas 
survey, or further subsurface soil sampling, in the vicinity of Buildings 2084 and T30 is 
recommended. 

. 
Response: Agree. Please note that monitoring well MW4-10 and soil boring SB4-14 are the 
same location (See Table 2-3), which is adjacent to Building 2084. A soil sample was not 
collected from the 4 to 4.5 foot depth because there was little recovery from the split spoon in 
the weathered shale zone, as indicated on the soil boring log. 

The results of the chemical analyses for SB4-l 4 (2-3 ' ) indicate that ethyl benzene (1 Jug/kg) 
toluene (5 Jug/kg), and xylene (8 Jug/kg) were detected in the so il. These concentrations are 
below NYSDEC T AGM. 

As part of the FS, Parsons ES proposes to mechanically auger to the weathered shale zone and 
conduct headspace analysis of the soil to confirm the presence of any VOCs in the weathered 
sha le zone. The measurements will be conducted using a PID. Since the source of VOCs is 
like ly Building 2084, augering will be conducted at locations adjacent to SB4-14 and the 
southwestern side of Building 2084. At locations where the concentrations of VOCs are greater 
than IO ppm, a soil sample will be collected and submitted for chemical analysis of TCL 
Volatile Organic Compounds. The data will be presented as an addendum to the RI Report. 

The results of the chemical analyses for two rounds of groundwater sampling from MW4-l 0 
indicate that the following VOCs were detected in Round 1: 

acetone (8 ug/L), 
benzene (2 ug/L), 
ethyl benzene (6 ug/L), 
toluene (0.4 J ug/L) , and 
xylene (4 ug/L) . 

Of these VOCs, benzene and ethy l benzene were detected at concentrations above the respective 
NYSDEC GA standards of 1 ug/L and 5 ug/L. 

Th is location was not considered to be an area of concern for groundwater because benzene and 
ethyl benzene were detected in the groundwater at low levels and at concentrations near the GA 
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Response to NYSDEC Comments on Draft Final RI Report - SEAD-4 
Comments Dated July 31 , 2000 
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standards. Furthermore, the presence of these VOCs was not confirmed in Round 2 sampling 
because no VOCs were detected in the groundwater. 

As part of the FS for SEAD-4, one of the proposed remedial action objectives is to monitor the 
groundwater at the site on a bi-annual basis for a period of one year prior to any remedial actions 
for soil or sediments. After the completion of any remedial actions for soils and sediments, an 
additional bi-annual round of groundwater samples will be collected for a period of one year. 
Monitoring well MW4-14 has been included as one of the monitoring wells to be sampled. 

7) Comment: The Appendices should be amended to include the analytical results for SB4-1 I and 
SB4-13. 

Response: According to Tables 2-2 and 2-3, Surface Soil and Subsurface Soil Sampling 
Summaries, one surface soil sample (#43132) and one Shelby tube sample from 2-2.9 feet 
(#43133) were collected at SB4- I I. The chemical data for #43132 is presented in Appendix F, 
Surface Soil Results. The results of the grain size analysis for #43133 are presented in 
Appendix E, Grain Size Analysis Results, Subsurface Results . 

According to Tables 2-2 ~nd 2-3, one surface soil sample (#43116) and one Shelby tube sample 
from 2-4 feet (#43117) were collected at SB4- I 3. The chemical data for #43116 is presented 
in Appendix F, Surface Soil Results. Sample #43117 was analyzed for soil characteristics 
including density, pH, cation exchange capacity, and TOC; these results are not presented with 
the chemical data in Appendix F. A footnote has been added to Table 2-3 stating that sample 
#43117 was analyzed for only soil characteristics. 

8) Comment: Figure 4-5 should be modified to delineate exceedances for copper in the same way 
Figure 4-4 did for chromium and Figure 4-6 did for lead. 

9) 

Response: Agree. Figure 4-5 has been modified to delineate exceedances for copper. 

Comment: Analytical results from monitoring wells installed specifically as background wells 
for the SEAD-4 area (e.g. MW4-I and MW4-13) should be included in Appendix F (SEDA 
Background Groundwater Data). Soil analytical results resulting from soil samples taken as 
background specific to SEAD-4 (e.g. SB4- I and SB4-26) should be included in Appendix F 
(SEDA Background Soil Data). 

Response: Acknowledged . Analytical results from monitoring well MW4- I and soil boring 
SB4-1 have been included in the SEDA Background Groundwater and Soil Data, respectively. 
These data are included in Appendix F, Background Soil Data pages 9 and IO of IO and 

Background Groundwater Data page 3 of 6. Although SB4-26 and MW 4-13 have been 
designated as background locations for SEAD-4, the data from these locations have not been 
added to the applicable SEDA-wide background set because the background data set was 
finalized before these data were collected. The background data set for soil is used to calculate 
the Site Background values for metals, which are used as TAGMs for all sites at SEDA. Both 
the background soil and groundwater data sets are used in the risk assessments. The SEDA
wide background data sets for groundwater and soil have been finalized in order that the 
background statistics (including TAGM values) remain constant for all sites. 
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Comments Dated July 31 , 2000 
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Response to Comments from Richard Koeppicus, Hazardous Waste Site Evaluation Unit, 
Bureau of Habitat, Division of Fish, Wildlife and Marine Resources 

SUBJECT: 

DATE: July 27, 2000 

Seneca Army Depot Site 850006. Comments on Draft-Final Remedial Investigation 
at SEAD-4 June 2000 by Parsons Engineering Science, Inc. 

I have done very little review of this document because there is very little change from the November 
draft. I did a little spot checking in the document and read the new additional material in Appendix J 
Ecological Field Notes and Appendix K Response to Comments (only the responses to NYSDEC 
comments). 

Appendix J was very informative and made interesting reading since it was completely factual and not 
punctuated with the opinions of Parsons Engineering. The reading of the Responses to Comments was 
discouraging because it was less factual and more opinionated . 

Little clarity or interpretive value was gained in this version of the RI by the generation of the NYSDEC 
comments and Parsons responses for what amounted to being a time consuming review for DFWMR. 
I have been involved in numerous review of Parsons' documents at Seneca and other sites with similar 

experiences . The generation of comments by DFWMR only delays corning to a remedy for the site. The 
DFWMR does not accept or reject the opinions or interpretations presented by Parsons in this document 
and is in no way binding itself to the opinions or interpretations Parsons sets forth .. The DFWMR will 
independently analyze the factual data 1 as reported in tables, figures and purely descriptive narrative to 
formulate its recommendations for site remedies. 

Fortunately, there is enough information in the RI that it is possible to move to the feasibility stage. I 
recommend that be done. 

In the interest of corning to a resolution. for a remedy regarding soils and sediments, I suggest that the 
areas that are shaded in Figure 4-4 Chromium in Surface Soils and Sediment (mg/kg) Above Background 
and Figure 4-6 Lead in Surface Soils and Sediment (mg/kg) Above Background be areas of 
remediation2 . I also suggest it will be simpler in the long run to agree to a depth of removal of soils or 

1 The DFWMR accepts the factual data in tables, figures and descriptive narratives, 
on their face, to be true since it has no independent means to check its validity. There are 
some occasions however when it is known that data are erroneous. In its response to 
NYSDEC comment 2, Parsons Engineering recognizes that some of the oxygen data in Table 
2.8 is not possible but is reported anyway because that is the way it was reported from the 
field . Data should not be reported if it is known to be erroneous without making a notation at 
the point ofreporting that the data is beyond known possible concentrations. To do so is 
disingenuous. The field crews should have easily recognized some of the reported data as not 
possible. 

2 Though I am suggesting these areas for remediation, I am not necessarily 
recommending them because of their chromium or copper concentrations. For instance, 
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sediments than to agree to parameter cleanup numbers. To do this though, more depth profiling of 
contaminants or analysis of current data3 will be needed so that all parties are content with digging to 
a given depth . I would suggest depth profiling be performed at the I and 2 foot depths and with transects 
across the drainages and the analyses be for semi-volatiles, metals and PCBs. J believe digging to a 
given depth will provide more benefits to the environment than a patch work of cleanup areas to various 
target cleanup numbers. It will also be easier to manage the construction. 

Virtually no weight is given to Parsons text in these comments. In the future, for other Parsons 
documents at Seneca the DFWMR will not be reviewing the text for the purpose of commenting on the 
analyses, opinions, errors or interpretations put forth by Parsons. Comments will focus on whether there 
is sufficient data to move the process forward. 

Response: For the Feasibility Study, three Remedial Action Objectives (RAOs) have been developed 
for remediation of the soil and sediment at SEAD-4. The first RAO is the remediation of surface and 
subsurface soils with selected metals and semivolatile organic concentrations exceeding the established 
threshold values for the protection of ecological receptors. The metals evaluated include antimony, 
chromium, copper, lead, thallium, and zinc. 

The second RAO is the remediation of surface and subsurface soils with selected metals concentrations 
exceeding site background and semivolatile organic concentrations exceeding TAGM values. 
Background concentrations of antimony, copper, lead, mercury, thallium, and zinc were used to assess 
the volume of soils requiring treatment at SEAD-4. 

The RAO for sediments is to reduce the concentration of select metals, SVOCs, pesticides, and PCBs 
in sediments to below the New York State guidance values for sediments. These guidance values are 
the NYS Division of Fish and Wildlife nd the NYS Division of Marine Resources for the protection of 
marine and aquatic ecosystems. 

Rather than conducting depth profiling prior to the removal of soils and sediments, confirmatory 
sampling will be conducted to ensure that all contaminated soils and sediments have been removed . 

SD4-1 7 should be remediated primarily because of its P AH concentrations. There are many 
compounds or elements that often are co-located with the chrome and lead in the figures that 
trip ecological criteria. 

' I have made no attempt other than cursory to see if the chemical contaminant soil 
depth profiles are within the existing data base. This kind of analysis is better left to Parsons. 
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Response to the Comments From United States Environmental Protection Agency 

Subject: Draft Final FS and Revised Final RJ for SEAD-4 
Seneca Army Depot Activity 

Romulus, New York 

Comments Dated: March 14, 2002 

Date of Comment Response: Febrnary 12, 2003 

General Comments: 

Your response regarding inconclusive groundwater sampling results (Response to Comment 3 and 

12) proposes a supplemental groundwater investigation, not a remedy. Therefore, EPA recommends 

that this portion of the site (groundwater media) be addressed under a separate operable unit (OU) in 

order to move forward with the proposed soil remedies. 

Response: Disagree. In previous responses, the Army has indicated that long-term groundwater 

monitoring may be necessary. Upon further review of the groundwater data, the Army believes that 

groundwater monitoring is not necessary at SEAD-4. Two rounds of groundwater sampling were 

conducted during the remedial investigation (RJ): the first in March/April 1999 and the second round 

in July 1999. In the second round of sampling, there were no detections of VOCs, and the 

concentrations of metals were significantly lower. Turbidity data shows that in both rounds of 

sampling, there is a clear correlation between elevated metal concentrations and high turbidity values . 

Table 1 presents the concentrations of metals in each round. 

Round 1 was not conducted using low-flow sampling methods, which contributed to higher turbidity 

and, consequently, higher concentrations of metals. Round 2 sampling was conducted using a 

low-flow method; hence the turbidity values, and the concentrations, were significantly lower. fu 

Round 1, several metals including individual VOCs, antimony, thallium, chromium and selenium 

were detected at concentrations exceeding NYSDEC's Class GA standards. In Round 2, these 

parameters were either detected at concentrations below the standards or not detected. Although 

some metals including aluminum, manganese, and sodium exceeded the GA standards in Round 2 of 

sampling, the values detected are consistent with background. Based on these results, groundwater 

exceedances are attributable to suspended solids in the water, and not representative of groundwater 

concentrations. Accordingly, the Anny does not intend to perform long-term monitoring of 

groundwater at SEAD-4. 

I. Remedial Investigation Report 

Comment 1: Section 7.2.3 Ecological COPCs (page 7-10) : Screening out of COPCs based on 

frequency of detection should not be done as part of a SLERA. During the refinement of COPCs as 
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Response to USEPA Comments on Draft Final FS 
and Revised Final Rl for SEAD-4 
Comments Dated March 14, 2002 
Page 2of 8 

part of the BERA process, frequency of detection may be considered in consultation with BT AG. 

Based upon the number of samples collected, location of samples, and overall data adequacy this may 

or may not be acceptable. Refer to "The Role of Screening-Level Risk Assessment and Refining 

Contaminants of Concern in Baseline Ecological Risk Assessments," Eco Update (EPA 

540/F-0 1/014) for additional information. 

Response 1: Agreed . Based on a conference call between Parsons and the EPA on January 29, 2002 

(see attached meeting notes) , frequency of detection will not be used to screen out CO PCs as part of a 

SLERA. All the constituents that failed the screening test (either by exceeding the benchmark values 

or not having a benchmark value) were carried through the HQ calculation. Frequency of detection 

has been addressed in Section 7.6 (Further Refinement of Contaminants of Concern) to support the 

decision of the refinement of chemicals of concern. The ecological risk assessment has been revised 

to reflect these changes. 

Comment 2: The correct spelling of the author of the Oak Ridge soil criteria document 1s 

"Efroymson" (page 7-12). 

Response 2: Agreed. The text has been revised. 

Comment 3: It is inappropriate to screen out COPCs based upon their relation to background data 

(pages 7-14,7-17, etc) . Refer to the Eco Update indicated above. 

Response 3: Agreed. Based on a conversation between Parsons and the EPA on January 29, 2002 (as 

attached), COPCs are no longer eliminated based on the background concentrations. Rather, a risk 

management section (Section 7.7) has been added to present the Army 's position that when 

background is the major contributor to the elevated HQs for the COPCs, these constituents do not 

warrant further evaluation. Tables presenting background comparisons (i .e., Tables 7-2A, 7-2B, and 

7-2C) have been removed and the remaining tables in Section 7.0 have been renumbered. The 

ecological risk assessment in Appendix H has been revised accordingly. 

Comment 4: Table H. 7 A: Ditch sediments are now considered ditch soils and they are screened 

against appropriate soil guidelines. It should be indicated whether the depth of collection was from 

the top 6" or from the top 12". 

Response 4: Agreed. The depth of collection was from the top 6". The table has been revised to 

include this information. 

Comment 5: It should be noted that the referenced sediment guidance values in Table H.7B are from 

NYSDEC, 1999 and not from USEPA, 1999. 
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Response 5: Acknowledged. It should be noted that the NYSDEC (1999) document was referenced 

in Table H.7B as versus the USEPA (1999). 

Comment 6: Table H.9: Please indicate whether the maximum surface water concentrations were 

from the pond or drainage ditch. 

Response 6: Agreed. The locations of the maximum surface water concentrations for COPCs were 

SW4-13, SW4-19, and 4Pipe, which were all located in drainage ditches. A note has been included in 

Table H.9 to indicate that the locations where the maximum surface water concentrations were 

detected (i.e., SW4-13, SW4-19, and 4Pipe) are in drainage ditches. 

Comment 7: Table H.12: An explanation should be provided as to when CFs are used; specifically 

it is unclear why CFs were not used to calculate a NOAEL from a LOAEL, or for study duration 

(Tables H.12 & H.13). 

Response 7: Agreed. An endpoint conversion factor (CF) was used in the case where a NOAEL was 

used to estimate the LOAEL or a LOAEL was used to estimate the NOAEL. According to the 

USEPA Ecological Risk Assessment Guidance for Superfund (USEPA 1997), a standard practice to 

derive a NOAEL when a LOAEL, but not a NOAEL value, is available, is to multiply the LOAEL by 

0.1. Therefore, to derive a NOAEL from a LOAEL, an endpoint CF of 0.1 was applied to the 

LOAEL. Conversely, a CF of 10 was applied to a NOAEL in order to derive a LOAEL. 

In addition, a study duration CF was used to normalize the exposure duration. If the exposure 

duration was subchronic [less than 90 days for rodents; less than IO weeks for birds (Sample et al. 

1996)], a study duration CF of0.1 was applied to standardize the value for chronic exposure. 

The total CF is the product of the endpoint CF and the study duration CF. 

It should be noted that Table H.12 has been replaced by Tables H .1 2A and H.12B, which present 

NOAEL values for the meadow vole and the short-tailed shrew, respectively. Similarly, Table H.13 

has been replaced by Tables H.13A and H.13B, which present LOAEL values for the meadow vole 

and the short-tailed shrew, respectively. A note has been included in each of the above tables (i.e., 

Tables H.12A, H.12B, H.13A, H.13B) to clarify the use of the CFs. 

Comment 8: Tables H.35 , H.37: Calculated Ditch Soil Exposure -Meadow Vole and Calculated 

Ditch Soil Exposure-Short Tailed Shrew: Certain variables used in the calculation of exposure dose 

should be provided; specifically BW, Ip, CF (for organics, inorganics a default of 0.2 is used), I., and 

Is. These variables should be provided similar to the variables provided for the Red-tailed hawk 

calculations in Table H.39 and the Mourning Dove calculations in Table H.41 . 
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Response 8: Agreed. Tables H.35 and H.37 have been revised to include the values of the variables 

(BW, Ip, CF, Ia, and Is)- In addition, variables such as body weight and wildlife intake rate for the 

ecological receptors are presented in Table H.16. 

Comment 9: The discussion that NOAEL max HQs were greater than one but less than five should 

be removed from the second paragraph on page 7-38 (section 7.6.2 Identification of Soil COCs) and 

throughout the document. Discussion of "low HQs" should be removed from the discussion on 

page 7-39. 

Response 9: Agreed. The text has been revised to address the comment. 

Comment 10: Calculations based on a hawk site foraging factor of 10% are found on Table 7-7, not 

Table 7-6. This should be corrected in the first paragraph on page 7-39. 

Response 10: Agreed. The text has been revised to address the comment. It should be noted that 

since Tables 7-2NB/C have been removed from the document, Tables 7-6 and 7-7 have been 

renumbered as Tables 7-5 and 7-6, respectively. 

Comment 11: Antimony, copper and zinc should be retained as COCs for surface soil, based on the 

summary of HQs for the shrew in Table 7-3 (pages 7-39 and 7-40). 

Response 11: Aclmowledged. It should be noted that Table 7-3 has been renumbered as Table 7-2. 

In addition, bioaccumulation factor (BAF) values for inorganics (as presented in Table H.15) have 

been updated and the USEP A recommended values presented in the Screening Level Ecological Risk 

Assessment Protocol for Hazardous Waste Combustion Facilities (USEPA, 1999) have been adopted 

for the risk characterization. The updated Table (i .e., Table 7-2) is attached. 

As shown in Table 7-2, for the dove the hazard quotients associated with the maximum detected 

copper concentration were slightly above 1 (i.e., 2.0 and 1.6 for NOAEL and LOAEL scenarios, 

respectively). The max HQs for the shrew were greater than one (6.5 and 5.0, respectively, for the 

NOAEL and LOAEL scenarios). As discussed in Section 7 of the RI, it was assumed that the 

contaminant was 100% bioavailable for the screening level ERA. However, this assumption is very 

conservative. Copper binds relatively strongly to soils . This adsorption to soils is less affected by pH 

than other metals, making copper less likely to become bioavailable in the acidic conditions of an 

animal's digestive tract (ATSDR, 1990). In addition, the average copper concentration at the site 

poses no significant risk to any wildlife receptors . Therefore, copper is not expected to pose adverse 

effects at the site and should not be considered a COC. 

For zinc, the NOAEL max hazard quotient for the shrew and the dove were slightly above one (1.6 

and 1.9 for the shrew and the dove, respectively). Similarly, the 100% bioavailability for zinc is a 
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very conservative assumption, and therefore, zinc is not expected to pose any adverse effects and 

should not be considered a COC. 

For antimony, the maximum detected concentration is associated with elevated HQs for the shrew 

(i.e., 115 and 12 for the NOAEL and LOAEL scenarios, respectively). The mean HQs for the shrew 

were 6.4 and 0.6 for the NOAEL and LOAEL scenarios, respectively. All the other HQs are less than 

one. It should be noted that the toxicity reference value (TRY) identified for antimony (i .e. , 0.149 

mg/kg-day) is based on a drinking water study where antimony potassium tartrate was used. 

Antimony potassium tartrate is used as mordant in the textile and leather industry, pesticide, and 

insecticide. Based on the historical use of the site (ammunition washout), antimony compounds such 

as antimony alloys and antimony oxides are expected to be the predominant components at the site. 

A literature review of the toxicity data for antimony trioxide and elemental antimony indicates that 

the NOAELs published are greater than 50 mg/kg-day. If the alternative TRY (i.e. , 50 mg/kg-day) 

were used, all HQs for antimony would be less than 1. Based on the above discussion, it is concluded 

that antimony is not expected to pose any adverse effects and should not be considered a COC. 

Comment 12: Antimony should be retained as a COC for ditch soil, based on the surnrnary of HQs 

for the shrew in Table 7-5 (page 7-44). In the discussion of vanadium (first paragraph page 7-46) it 

should be noted whether the HQ for the mean concentration ( excluding the hot spot area) was greater 

than "1 ". It is unclear why site foraging factors for the dove are discussed for zinc. Zinc should be 

retained as a COC based on HQs calculated for the shrew (page 7-46). 

Response 12: Acknowledged. It should be noted that Table 7-5 has been renumber as Table 7-4. In 

addition, BAF values for inorganics (as presented in Table H.15) have been updated and the USEPA 

recommended values presented in the Screening Level Ecological Risk Assessment Protocol for 

Hazardous Waste Combustion Facilities (USEPA, 1999) have been adopted for the risk 

characterization. The updated Table (i.e., Table 7-5) is attached. 

As discussed in the response to Comment 11, the HQs for antimony were based on a very 

conservative TRY for antimony potassium tartrate. Based on the historical use of the site 

(ammunition washout), antimony compounds such as antimony alloys and antimony oxides are 

expected to be the predominant components at the site. A literature review of the toxicity data for 

antimony trioxide and elemental antimony indicates that the NOAELs published are greater than 50 

mg/kg-day. If the alternative TRY (i.e., 50 mg/kg-day) were used, all HQs for antimony would be 

less than I. Based on the above discussion, it is concluded that antimony is not expected to pose any 

adverse effects and should not be considered as a COC. 

The text has been revised to indicate that the HQ for the mean vanadium concentration ( excluding the 

hot spot area) is greater than "1" and therefore, vanadium in ditch soil is considered a COC. 

However, as the mean vanadium concentration (excluding the hot spot area) is lower than two times 
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of the background, the Army 's ri sk management position (as presented in Section 7.7) 1s that 

vanadium does not warrant further evaluation for the ditch soil at SEAD-4. 

For zinc the NOAEL Max HQ was slightly above one (i.e., 1.1) for the dove. All the other HQs for 

the other receptors were less than I for the dove. As a result, zinc in ditch soil is not considered a 

COC. 

Comment 13: The reevaluation of surface water data based on samples SW4-1 and SW4-2 should be 

shown in a Table, so it is clearly understood why there are no longer COPCs for surface water 

(page 7-48). 

Response 13: Agreed. Table 7-7, which presents the hazard quotients for surface water in the pond, 

has been added to the text. 

Comment 14: A primary measurement endpoint is not the calculation resulting in a LOAEL max 

HQ (page 7-50). 

Response 14: Agreed. The text has been revised to address the comment. 

II. Feasibility Study 

Comment 1: All comments noted above regarding selection of COCs and the SLERA are also 

applicable to the Feasibility Study. 

Response 1: Acknowledged. Refer to the above response to comments regarding selection of COCs 

and the SLERA. In summary, in the revised SLERA, all the constituents that failed the screening test 

( either by exceeding the benchmark values or by not having a benchmark value) were carried through 

the HQ calculation. COPCs were no longer eliminated based on the background concentrations or on 

a low frequency of detection. Rather, frequency of detection has been addressed in Section 7.6 

(Further Refinement of Contaminants of Concern) to support the decision of the refinement of 

chemicals of concern. In addition, a risk management section (Section 7. 7) has been added to present 

the Army's position that when background is the major contributor to the elevated HQs for the 

COPCs, these constituents do not warrant further evaluation. The ecological risk assessment in 

Appendix H has been revised accordingly. 

Comment 2: NYSDEC TAGM values are not appropriate ecological screening values for soils 

(page 1-1 5). · 
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Response 2: Acknowledged. It should be noted that the NYSDEC TAGMs were not used as 

screening values, as shown in Table H.5 of the RI. The statement has been revised to clarify that the 

NYSDEC T AGM was considered an ARAR, but not an ecological screening value 

Comment 3: Upon completion of Steps 1 and 2 of the ERA a SMDP is reached, rather than at the 

end of Step 3. 

Response 3: Agreed. The SLERA presented in the SEAD-4 Rl is comprised of Steps 1 and 2 as 

described in EPA's supplemental ERAG guidance (June 2001). An additional step was taken to 

refine the COCs as part of Step 3 in accordance with ERA Gs. 

The Army has chosen to implement this additional step, providing information to support the 

elimination or retention of COPCs. It is understood that ERAGs recommends a Scientific 

Management Decision Point (SMDP) prior to starting the baseline risk assessment process. The 

Army's inclusion of Step 3 in the Rl is not an attempt to circumvent the SMDP, but rather it is a 

method to provide input up front. The Army would be happy to discuss the adequacy of the data with 

respect to the findings of the screening risk assessment with the EPA, and the Army proposes to 

schedule a meeting in the near future. 

The text has been revised to reflect that SLERA (including Steps 1 and 2 of ERAGS) and an 

additional step to refine the COCs (as part of Step 3 of ERA GS) have been presented in the Rl report. 

Comment 4: The cleanup activities recommended for Case 2 and Case 3 are confusing as it appears 

that different values are being used to clean up chromium and lead in surface soil depending upon 

whether (page 2-28). 

Response 4: Acknowledged. The different cases represent different cleanup goals; consequently, the 

cleanup goals for chromium and lead vary among the different cases. Case 2 would be 

protective of ecological receptors and would remediate the site in accordance with its 

proposed future use, conservation/recreation. In accordance with 6 NYCRR 375-1.10, Case 

3 was presented, which provides cleanup goals that would restore the site to its pre-disposal 

condition. 

Comment 5: The reevaluation of surface water data based on samples SW4-1 and SW4-2 should be 

shown in a table so that it is clearly understood why there are no longer COPCs for surface water. 

Response 5: Agreed. Table 7-7, which presents the hazard quotients for surface water in the pond, 

has been added to the text. 
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Comment 6: The cleanup activities recommended for Case 2 and Case 3 are confusing as it appears 

that different values have been used to cleanup chromium and lead in surface soils. Ecologically 

protective numbers have been developed and T AGM values are also being used. The latter are 

considerably lower than the concentration derived to be protective of ecological receptors 

(page 2-28). 

Response 6: Acknowledged. The different cases represent different cleanup goals; consequently, the 

cleanup goals for chromium and lead vary among the different cases. Case 2 would be protective of 

ecological receptors and would remediate the site in accordance with its proposed future . use, 

conservation/recreation. In compliance with 6 NYCRR 375- 1.10, Case 3 was presented, which 

provides cleanup goals that would restore the site to its pre-disposal condition. Case 3 is a theoretical 

scenario that would result in unrestricted use for the site and would enable the site to be used for 

residential use. While the current land use determination for this site is conservation/recreation, the 

more conservative residential use cleanup scenario, Case 3, received further theoretical consideration 

in this process for cost comparison purposes. 

III. Response to Comments on the FS 

Comment 1: All comments are acceptable with the following exception: As noted for the Feasibility 

Study, all comments regarding COCs and the revised SLERA are applicable to the Response To 

Comments. 

Response 1: Acknowledged. All comments regarding COCs and the revised SLERA have been 

addressed . In summary, all the constituents that failed the screening test (either by exceeding the 

benchmark values or by not having a benchmark value) were carried through the HQ calculation. 

COPCs are no longer eliminated based on the background concentrations or on a low frequency of 

detection. Rather, frequency of detection was been addressed in Section 7.6 (Further Refinement of 

Contaminants of Concern) to support the decision of the refinement of chemicals of concern. In 

addition, a risk management section (Section 7.7) has been added to present the Army's position that 

when background is the major contributor to the elevated HQs for the COPCs, these constituents do 

not warrant further evaluation. The ecological risk assessment in Appendix H has been revised 

accordingly. 
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Analytical Groundwai- _,esults at ~EAD-4 

SENECA ARMY DEPOT ACTIVITY 

SEAD-4 
MW4-1 
MW4-1 

5.4 
9.4 

1/21/1994 
SA 
ESI 

Parameter Units Maximum Frequency Action Leve Exceed Detect Analyses Value (Q) 
Aluminum UG/L 3820 90% 50 25 27 30 41.9 U 
Antimony UG/L 39.3 23% 3 5 7 30 21.6 U 
Arsenic UG/L 6.5 17% 25 0 5 30 2.2 J 
Barium UG/L 121 100% 1000 0 30 30 19.6 J 
Beryllium UG/L 6.3 10% 4 1 3 30 0.4 U 
Cadmium UG/L 5.6 7% 10 0 2 30 2.1 U 
Calcium UG/L 147000 100% 0 30 30 137000 
Chromium UG/L 260 60% 50 1 18 30 2.6 U 
Cobalt UG/L 8.2 17% 0 5 30 4.6 J 
Copper UG/L 37.6 30% 200 0 9 30 3.1 U 
Cyanide UG/L 0 0% 100 0 0 28 5 U 
Iron UG/L 6900 90% 300 15 27 301 . " 3321 
Lead UG/L 2.2 13% 25 0 4 30 0.5 U 
Magnesium UG/L 57600 100% 0 30 30 57600 
Manganese UG/L 855 93% 300 5 28 301 3461 
Mercury UG/L 0.04 7% 2 0 2 30 0.04 U 
Nickel UG/L 9.9 40% 0 12 30 4U 
Potassium UG/L 14400 100% 10 30 30 301 73801 
Selenium UG/L 24 37% 10 3 11 30 2.1 J 
Silver UG/L 6.7 17% 50 0 5 30 4.2 U 
Sodium UG/L 82600 100% 20000 7 30 30 11700 
Thallium UG/L 4.9 10% 2 3 3 30 1.2 U 
Vanadium UG/L 11.4 30% 0 9 30 3.7 U 
Zinc UG/L 95 87% 300 0 26 30 19.1 J 
Turbidity NTU 
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I 

SEAD-4 SEAD-4 SEAD-4 SEAD-4 
MW4-1 MW4-1 MW4-10 MW4-10 

42017 42031 42026 42032 
11 12.5 8.4 10 
11 12.5 8.4 10 

4/1/1999 7/7/1999 3/30/1999 7/7/1999 
SA DU SA SA 
RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step 

Value (Q) Value (Q) 
2430IJ I 3221 

2.2 U 3.7 U 
1.8 U 5.2 U 

30.9 J 22.3 J 
0.1 U 0.4 U 
0.3 U 0.9 U 

115000 112000 
2.8 J 0.8 U 
1.5 U 3.4 U 
4.3 J 2.9 U 

5 U 5U 
I . rnol I 3201 

0.9 U 0.8 U 
51700 49000 

42.9 17.8 
0.1 U 0.1 U 

6 J 4U 

I ·2900jJ 1. 22oojJ 
5.1 2.9 U 
0.9 U 2.5 U 

6820 7930 
1.9 U 3 U 
4.3 J 2.5 U 

82.8 7.1 J 
28 9.67 

Value (Q) 

I 222 IJ 
2.2 U 
1.8 U 

27.6 J 
0.1 U 
0.3 U 

75800 
8.1 J 
1.5 U 
2.4 U 

5 U 
257 
0.9 UJ 

28800 
246 
0.1 U 
1.9 J 

I 2000 IJ 
10.4 

1 J 
7990 

I 3.3jJ 
1.8 J 

27.6 
8.9 

I 

I 

Value (Q) 
161IJ 
3.7 U 
6.5 J 

33.4 J 
0.4 U 
0.9 U 

81800 
0.86 J 

3.4 U 
2.9 U 

5 U 
204 
0.8 U 

22600 
145 
0.1 U 

4U 
33SOjJ 

3.9 J 
2.5 U 

10200 
3 U 

2.5 U 
3 U 

1.56 
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Analytical Groundwa~~ _,csults at SEAD-4 

SENECA ARMY DEPOT ACTIVITY 

SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 
MW4-11 MW4-11 MW4-12 MW4-12 MW4-13 MW4-13 MW4-2 

42027 42035 42028 42034 42029 42041 MW4-2 
9 10 8.5 12.9 7.9 9 2.2 
9 10 8.5 12.9 7.9 9 3.2 

3/31/1999 7/8/1999 3/30/1999 7/8/1999 3/31/1999 7/9/1999 2/4/1994 
SA SA SA SA SA SA SA 
RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step ESI 

Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

~J I 13901 I 1260jJ I 12601 I 320IJ I 3081 I:~ 4351 
J 3.7 U 2.9 J 3.7 U 2.2 U 3.7 U .39.3:J 

1.8 U 5.2 U 1.8 U 5.2 U 1.8 U 5.9 J 1.4 U 
35.2 J 55.1 J 53.8 J 57.3 J 30 J 118 J 19.3 J 

0.1 U 0.4 U 0.1 U 0.4 U 0.1 U 0.4 U 0.4 U 
0.3 U 0.9 U 0.3 U 0.9 U 0.3 U 0.9 U 2.1 U 

119000 84100 134000 128000 61900 103000 66300 
0.7 U 3.2 J 3.2 J 2.6 J 1.7 J 0.82 J 2.6 U 
1.5 U 3.4 U 1.5 J 3.4 U 1.5 U 3.4 U 4.4 U 
2.4 U 3.8 J 2.4 U 2.9 U 2.4 U 10.2 J 3.1 U 

5 U SU 5 U 5 U 5 U 5 U 

I " f28ol I 19201 I ,,., 19901 I 14601 297 I 11501 I . 471 I 
0.9 UJ 0.8 U 0.9 UJ 0.8 U 0.9 UJ 0.8 U 1.9 J 

40000 19800 30100 28100 5590 15600 10100 
288 229 262 137 I 3781 I 8551 60.5 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.04 U 
1.4 U 4 U 4 J 4U 3.1 J 5.8 J 4 U 

4ill]J I 4520IJ 
I ·~ 31 lOIJ I 154olJ I 299olJ I '-'. 144001 I 184olJ 

1.8 U 2.9 U 13.4 2.9 U 1.8 U 2.9 U 0.7 U 
0.9 U 2.5 U 0.9 U 2.5 U 1.2 J 2.5 U 4.2 U 

826001 I 631001 

I 
352001 I 221001 4650 J 8090 12400 

1.9 U 3 U 4.9 J 3 U 1.9 U 3 U 1.2 U 
1.6 U 4.7 J 3.3 J 2.5 U 1.6 U 2.5 U 3.7 U 

9 J 10.5 J 7.9 J 5.3 J 9.3 J 16.2 J 15.2 J 
30 30.8 31 8.4 4.8 8.4 
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SEAD-4 SEAD-4 
MW4-2 MW4-3 

42018 MW4-3 
5.3 3.9 
5.3 7.9 

4/1/1999 1/20/1994 
SA SA 
RI Phase 1 Step ESI 

Value (Q) Value (Q) 

I 7251 
21.4 U 

1 J 
42.7 J 

I 6:31 
5.6 

122000 
6.9 J 
8.2 J 
6.6 J 

5 U 

I 7451 
0.56 J 

32800 
229 
0.04 J 
4.4 J 

I·-~ 52501 
1.4 J 
6.7 J 

I 311001 
1.2 U 
7.7 J 

17.7 J 
16.4 

-

SEAD-4 SEAD-4 
MW4-3 MW4-3 

42019 42033 
8.5 10.95 
8.5 10.95 

3/29/1999 7/7/1999 
SA SA 
RI Phase 1 Step RI Phase 1 

Value (Q) 
22.8 J 

2.2 U 
1.8 U 

46.1 J 
0.1 U 
0.3 U 

98400 
0.7 U 
1.5 U 
2.4 U 

5 U 
14.9 U 
0.9 UJ 

25600 
0.4 U 
0.1 U 
1.4 U 

I 148olJ 
1.8 U 
0.9 U 

I 232001 
1.9 U 
1.6 U 
3.2 J 
0.7 

I 

·1 

I 

I 

Value 
4451 
3.7 
5.2 
54 

0.4 
0.9 

96300 
0.8 
3.4 
2.9 

5 
4151 
0.8 

25700 
11.4 

0.1 
4 

14801 
2.9 
2.5 

222001 
3 

2.5 
4 

3.81 
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Analytical Groundw .. .csults at SEAD-4 

SENECA ARMY DEPOT ACTIVITY 

SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 
MW4-4 MW4-4 MW4-4 MW4-5 MW4-5 MW4-6 MW4-6 MW4-6 MW4-6 MW4-7 
MW4-4 42020 42036 MW4-5 42021 42022 42030 42039 42040 42023 

4.9 10 10 3.1 7 9 9 11 11 6.1 
8.9 10 10 5.1 7 9 9 11 11 6.1 

2/1/1994 4/24/1999 7/8/1999 1/20/1994 4/24/1999 4/1/1999 4/1/1999 7/10/1999 7/10/1999 3/29/1999 
SA SA SA SA SA SA DU SA DU SA 

Step ESI RI Phase 1 Step RI Phase 1 Step ESI RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step 

(Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

I 12401 10.4 U 18.9 U I : 10slJ I - 2491 
u 33.8:J 2.2 U 3.7 U 21.4 U 2.2 U 
u 1.4 U 1.8 U 5.2 U 0.8 U 1.8 U 
J 46.7 J 37 J 41.1 J 36.1 J 38.5 J 
u 0.4 U 0.22 J 0.4 U 0.4 U 0.26 J 
u 2.1 U 0.3 U 0.9 U 2.1 U 0.3 U 

123000 94200 91900 147000 128000 
u 21.3 1.8 J 2.9 J 2.6 U 0.7 U 
u 4.4 U 1.5 U 3.4 U 5.2 J 1.5 U 
u 37.6 1 U 2.9 U 3.1 U 1.9 J 
u 5 U 5U 5 U 5 U 5U 

22101 14.9 U 65.9 J 143 296 
u 2.2 J 0.9 U 0.8 U 0.5 U 0.9 U 

19100 13700 13400 31000 18400 
J 263 0.4 U 7.4 J I'. 4771 8.5 J 
u 0.04 U 0.1 UJ 0.1 U 0.04 J 0.1 UJ 
u 6.4 J 1.4 U 4U 4 U 2.2 J 
J I 4s4olJ I 166IJ I 1110IJ I 73201 I 10solJ 
u 0.7 U 1.8 U 2.9 U 0.9 J 3.2 J 
u 4.2 U 0.9 U 2.5 U 4.2 U 0.9 U 

11200 9270 10500 14100 11200 
u 1.2 U 1.9 U 3 U 1.2 U 1.9 U 
u 4.9 J 1.6 U 2.5 U 3.7 U 1.6 U 
J 95 6.2 J 4.3 J 42.6 10.8 J 

3.5 4.49 12 
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Value (Q) Value (Q) 

I" 226IJ I uslJ I 
2.8 J 2.2 U 
1.8 U 1.8 U 

19.7 J 18.6 J 
0.1 U 0.1 U 
0.3 U 0.3 U 

48900 46300 
0.7 U 1 J 
1.5 U 1.5 U 
2.4 U 2.4 U 

5U 5U 
245 J 153 J 
0.9 U 0.9 U 

5700 5420 
30.2 27.4 

0.1 U 0.1 U 
1.4 U 2 J 

I ~366IJ I 260IJ I 
1.8 U 1.8 U 
0.9 U 0.9 U 

2260 J 2030 J 
1.9 U 1.9 U 
1.6 U 1.6 U 
2.3 J 48 J 

18.2 18.2 

Value (Q) Value (Q) 

1s.JI J 39.5 J 
5.2 U 3.7 U 
5.2 U 5.2 U 

99.1 J 28.2 J 
0.4 U 0.4 U 

0.55 J 0.9 U 
73000 68100 

0.8 U 0.8 U 
2.5 U 3.4 U 
4.5 J 2.9 U 

5 U 5 U 
76.7 J 20.8 U 

0.8 U 0.8 U 
8890 8860 

117 116 
0.1 U 0.1 U 
2.3 U 4 U 

1090IJ I molJ 
2.9 UJ 2.9 U 
2.5 J 2.5 U 

5560 6600 
2.2 U 3 U 
2.9 U 2.5 U 

81 .1 J 3 UJ 
1.34 1.34 

I 

I 

I 

Value (Q) 

110IJ 
2.2 U 
1.8 U 

19.5 J 
0.1 U 
0.3 U 

43800 
0.7 U 
1.5 U 
2.4 U 

5 U 
196 
0.9 UJ 

5680 
42.8 

0.1 U 
1.5 J 

1s60IJ 
2.6 J 
0.9 U 

5740 
3.1IJ 
1.6 U 
3.5 J 
7.3 
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Analytical Groundw. .esults at SEAD-4 

SENECA ARMY DEPOT ACTIVITY 

SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 
MW4-7 MW4-8 MW4-8 MW4-9 MW4-9 MW4-9 

42042 42024 42037 42025 42038 042038A 
8.1 8.8 11 6.5 8 8 
8.1 8.8 11 6.5 8 8 

7/10/1999 3/30/1999 7/10/1999 3/30/1999 7/8/1999 7/8/1999 
SA SA SA SA SA SA 
RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step RI Phase 1 Step 1 

Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
38201 I 17t I 2891 

I 
20-4t I:• . 9t.8IJ 

3.7 U 3.2 J 3.7 U 3.7 J 3.7 U 
5.2 U 1.8 U 5.5 J 1.8 U 5.2 U 
121 J 20.3 J 39.2 J 32 J 44.4 J 
0.4 U 0.1 U 0.4 U 0. 1 U 0.4 U 
0.9 U 0.3 U 0.9 U 0.3 U 0.9 U 

102000 57300 107000 26400 92400 
9.3 J 2.3 J 1.8 J ,, ' 2601 21.8 
3.9 J 1.5 U 3.4 U 1.5 U 3.4 U 
6.6 J 2.4 U 3.2 J 2.4 U 2.9 U 

5 U 5 U 5U 5 U 
6900 1 228 I 10901 I 8681 86.7 J 

1 J 0.9 UJ 0.8 U 0.9 UJ 0.8 U 
20200 6150 20200 6500 20800 

187 30.4 , ,, \• 4101 13.5 J 87.6 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
9.9 J 1.4 U 4U 2.1 J 4U 

94501 

1 
9~:I J I 85801 I molJ I 3s8olJ 

2.9 UJ 3 J 1.8 U 2.9 U 
2.5 U 1.2 J 2.5 U 0.9 U 2.5 U 

9380 3840 J 9930 6760 10500 
3 U 1.9 U 3 U 1.9 U 3 U 

11.4 J 1.9 J 2.5 U 1.6 J 2.5 U 
29.5 8.8 J 3 U 12.2 J 3 U 
100 10 6.4 31 3.71 
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·Liu, Chunhua 
From: Liu, Chunhua 

Sent: Tuesday, January 29, 2002 4:47 PM 

To: Vazquez. Julio (E-mail); Thomas R NAN02 Enroth (E-mail); 'pensak.mindy@epa.gov' ; 
'ajthorne@gw .dee.state. ny. us'; 'absoloms@seneca-hp. army. mil' ; 
'kevin.w.healy@hnd01.usace.army.mil' 

Cc: Schacht, Eliza; Travers, Jacqueline; Liu, Chunhua; Adams, Jeff 

Subject: conference call 1/29/02 - SEAD-12 RI 

2/12/02 

Dear all: 

On 1/29/02, Parsons (Jackie Travers and Chunhua Liu) had a conference call with Julio 
Vazquez (USEPA), Mindy Pensak (BTAG, Region II), Alicia Thorne (NYSDEC), and Tom 
Enroth (USACOE - NY District). The call focused on how to use background data in the 
screening level ecological risk assessment for SEAD-12 at the Seneca Army Depot. In the draft 
RI, background data had been used to eliminate constituents of potential concern (CO PCs) 
prior to calculating hazard quotients (HQs). After comments from USEPA requesting that all 
COPCs be carried through the screening level risk assessment, Parsons calculated HQs for all 
COPCs, and in addition, calculated HQs for background concentrations. Background HQs 
were then subtracted from site HQs to determine the incremental risk. EP A's comments dated 
12/28/01.on the Final RI stated that background should not be used to subtract risk from the 
site and recommended a discussion on the role that background plays in the ecological risk 
assessment. Specific issues addressed during the conference call include the following: 

1) Ms. Pensak mentioned that hazard quotients (HQs) calculated for background should not be 
subtracted from the site HQs. Background should not be used to eliminate COCs, but may be 
discussed in the uncertainty section to support risk management decisions. As a result, Parsons 
will not present incremental risk information. In Section 7.6 of the ecological risk assessment, 
COCs will not be eliminated based on background concentrations. Rather, a risk management 
section will be added to the end of the ecological risk assessment section to present the Army's 
position on whether or not to conduct a baseline ecological risk assessment (BERA). Issues 
raised in the uncertainty section, such as background, may then be used to support a decision to 
(1) end the risk assessment process (i.e. either by agreeing to clean up an area or deciding that 
no additional information is needed to eliminate an area of concern); or (2) to continue on to a 
BERA. For the compounds with the site concentrations consistent with the background 
concentrations, the Army will propose that no additional assessment is needed and that 
elevated HQs calculated are due to concentrations similar to those found in background. 

2) Mr. Vazquez and Ms. Pensak requested more information on the background data set. 
Parsons will add more information on background to the revised final report. The mean 
concentration for each compound will be added to Table G-1. 

3) EPA and BTAG agreed that tissue sampling may be required if a BERA is pursued. If the 
risk managers decide no BERA is necessary, then no tissue sampling would be required. 

4) The Army is going to issue the revised final RI on 2/11/02. 

Post-conference note: 

After the conference call, Chunhua Liu (Parsons) called Mindy Pensak (BTAG) and discussed 
two additional EPA comments from 12/28/01: 
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1) Using detection frequency in the initial screening of chemicals of potential concern (EPA 
General Comment 3) 

Ms. Pensak suggested not to use detection frequency in the initial screening of CO PCs. 
Detection frequency issue can be discussed in Step 3. 

2) Excluding nondetects with detection limits greater than two times the maximum detected 
value in the mean calculation (EPA General Comment 6) 

Ms. Pensak suggested this may be an approach used in human health risk assessment but not 
ecological risk assessment. Parsons is proposing to keep the data as they were because they are 
conservative (i.e., health protective) and not to revise the mean calculation at this stage. 

Please contact me or Jackie if you have any .questions. 

Regards, 

Chunhua Liu, Ph.D. 
Parsons Corporation 
30 Dan Road 
Canton, MA 02021-2809 
Tel: (781) 401-2059 (DID), (781)401-3200 
Fax: (781) 401-2575 
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Response to the Comments from New York State Department of Environmental Conservation 

Subject: Draft-Final Feasibility Study at the Munitions Washout Facility (SEAD-4) January 2002 

and Revised Final Remedial Investigation at the Munitions Washout Facility (SEAD-4) January 2002 

Seneca An11y Depot 

Romulus, New York 

Comments Dated: April 4, 2002 

Date of Comment Response: February 12, 2003 

General Comments: 

General Comment No. 1: As stated in the Department's October 31 2001 letter, the Division of 

Fish, Wildlife and Marine Resources find the proposed cleanup goals of 324 ppm for chromium 

(total) and 167 ppm for lead unacceptable. Those proposed cleanup goals do not protect all 

components of the Seneca Army Depot environment. They are only indicative of the risk to two 

species; dove and short-tail shrew. The proposed cleanup goals should provide for protection for all 

elements that make for a complete and healthy environment including plants, earthworms, etc. 

Response No. 1: Disagreed. Recently, the Army has received indications from the Seneca County 

Industrial Development Agency that a future reuser of SEAD-4 will be interested in using the 

buildings and grounds at SEAD-4, and conduct light industrial activities. The buildings are 

structurally sound and could be used by the reuser. Since this area most likely would be used for 

industrial activities, the Army believes that the ecological cleanup goals that were proposed by the 

Army in the Feasibility Study are no longer appropriate. The Anny will propose land use restrictions 

to this site to limit activities to industrial requirements. These restrictions will be further described in 

the proposed plan for this site. 

The SEAD-4 area is of little value to the ecological community, and would not serve as a desirable 

habitat for this community. Most likely, ecological receptors will inhabit unaffected areas adjacent to 

the impacted areas of SEAD-4, thereby avoiding areas where minimal ecological risk exists. The 

areas where ecological risk exists represent only 2 acres of the entire 7,585 acres of the 

conservation/recreation area (0.2 percent). 

Based on this, the Anny believes that human health should be the driver considered in developing 

cleanup goals for the site. Since the human health risk from debris within the buildings, remediation 

of the soils at SEAD-4 is no longer proposed. 

The Army does recognize that land use restrictions will be required to limit the site to industrial use 

(excluding the child in day care scenario). 
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Response to NYSDEC Comments on Draft Final Feasibility Study at SEAD-4 
Comments Dated April 4, 2002 
Page 2 of4 

General Comment No. 2: The Anny's evaluation for the unrestricted use scenario is unacceptable in 

that it does not represent a full analysis using the seven evaluation criteria. The Anny should perfonn 

a full analysis of an unrestricted use scenario against the seven evaluation criteria, not just a simple 

cost comparison. This full evaluation should be conducted as outlined in the Guidance for 

Conducting Remedial Investigations and Feasibility Studies under CERCLA; Interim Final, October 

1988. 

Response No. 2: Agreed. The unrestricted use scenario will be analyzed using the seven evaluation 

criteria. 

General Comment No. 3: A common component of both Alternatives 2 and 3 is Case 4, which 

proposes sediment cleanup criteria for the "'man-made lagoon" of less than 26 ppm chromium. 

Alternatives 2 and 3 were also evaluated under both Case 2 (protection of ecological receptors, 

prevent ingestion/direct contact with metals in soils, and prevent/minimize migration of metals to 

groundwater) and Case 3 (pre-disposal conditions) for surface, subsurface soil and "ditch soil" 

contamination. Case 2 proposes soil cleanup criteria of lead less than 167 ppm and chromium less 

than 324 ppm. Case 3 proposes site specific background levels as soil cleanup criteria for 11 COCs, 

two of which are lead and chromium. For Alternative 2, the Anny is proposing to cleanup the lagoon 

sediments to less than 26 ppm chromium while proposing to cleanup the upstream "ditch soils" to 324 

ppm chromium. Wouldn't the contamination upstream in the ditch soils be washed downstream into 

the lagoon? How does the Am1y propose to prevent recontaminating the lagoon sediment under the 

Alternative 2 option? It appears that the corresponding cleanup criteria for the specific media that 

was chosen for the OB Grounds would be appropriate for this site as well. 

Response No. 3: The Anny is no longer proposing to perfom1 remediation of the lagoon since no 

human health risk exists under a industrial use scenario. Additionally, the Anny proposes to remove 

the temporary bem1 at the end of the storm water control basin and allow this "lagoon" to return to its 

natural condition. The stom1 water in this area will be allowed to follow its natural watercourse. 

General Comment No. 4: In the USEPA's March 14, 2002 comment letter regarding the Draft-Final 

FS, the USEPA recommended that the groundwater media be broken into a separate operable unit to 

move forward with the proposed soil/sediment remedy. Another possibility of moving forward with 

the soi 1/sedimcnt remedy would be to propose long-term groundwater monitoring. However, this 

subject may be agreed upon at the next BCT meeting therefore we suggest that this topic be added to 

the next BCT meeting agenda. 

Response No. 4: Previously, the Anny has indicated that long-term groundwater monitoring may be 

necessary at SEAD-4. Upon further review of the groundwater data, the Army believes that 
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Response to NYSDEC Comments on Draft Final Feasibility Study at SEAD-4 
Comments Dated April 4, 2002 
Page 3 of4 

groundwater monitoring is not necessary at SEAD-4. Two rounds of groundwater sampling were 

conducted during the remedial investigation (RI): the first in March/April 1999 and the second round 

in July 1999 . In the second round of sampling, there were no detections of VOCs, and the 

concentrations of metals were significantly lower. Turbidity data shows that in both rounds of 

sampling, there is a clear correlation between elevated metal concentrations and high turbidi ty values. 

Table 1 presents the concentrations of metals in each round. 

Round I was not conducted using low-flow sampling methods, which contributed to hi gher turbidity 

and, consequently, higher concentrations of metals. Round 2 sampling was conducted using a 

low-flow method; hence the turbidity values, and the concentrations, were significantly lower. In 

Round I, several metals including individual VOCs, antimony, thallium, chromium and selenium 

were detected at concentrations exceeding NYSDEC's Class GA standards. In Round 2, these 

parameters were either detected at concentrations below the standards or not detected. Although 

some metals including aluminum, manganese, and sodium exceeded the GA standards in Round 2 of 

sampling, the values detected are consistent with background . Based on these results, groundwater 

exceedances are attributable to suspended solids in the water, and not representative of groundwater 

concentrations. Accordingly, the Army does not intend to perform long-term monitoring of 

groundwater at SEAD-4. 

General Comment No. 5: Please submit a map of SEAD-4 outlining the areas classified as 

wetlands, identifying state regulated, federal regulated and non-regulated wetlands. 

Response No. 5: The Army will provide a plan showing the storm water drainage ditches that are 

classified as wetlands. 

Specific Comments: 

Specific Comment 1: Army's Response #6: A statement is made that "it is the Army's 

understanding that NYSDEC has not disagreed with the approach of investigating the cost of 

unrestricted use for comparison purposes." If this statement is meant to explain that the state does not 

disagree with a cost comparison as the sole criteria used to compare a restricted use alternative with 

an unrestricted use alternative, then the statement is surprising. Clearly cost is a part of the feasibility 

analysis, but we reiterate that it is only one of the seven evaluation criteria. The NYSDEC has stated 

in several of their letters (dated January 4, 2001, February 2 1, 2001, October 3, 200 1, and November 

13 , 2001) that a full analysis of an alternative that would achieve unrestricted use should be 

performed against the seven evaluation criteria, not just simple cost comparison. A cost compari son 

is insufficient in presenting a full comparison of the advantages and disadvantages of a range of 

alternatives, from unrestricted use to a restricted use scenario that requires institutional controls and 

long-tem1 monitoring. 
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Response to NYSDEC Comments on Draft Final Feasibility Study at SEAD-4 
Comments Dated April 4, 2002 
Page 4 of 4 

Response 1: See response to General Comment No. 2. 

Specific Comment 2: Replacement page 2-23, Section 2.5.3. Soil in the Ditches: A statement is 

made that a "hotspot removal will be conducted at the SD4-28 to remove the vanadium." HO\-vever, 

besides being depicted in Table 2-1, this is not stated anywhere else in the document, not in the 

remedial action objectives, cleanup criteria, not outlined in any of the remedial alternatives. Please 

reconcile. 

Response 2: See response to General Comment No . 1 

Specific Comment 3: Table 1: The column titled Proposed Clean-up Goal should be renamed to 

what it actually is i.e. Calculated Soil Concentrations at the LOAEL for Dove and Short-Tailed 

Shrew. Also, Table 1 should include the Seneca Anny Depot background values for chromium and 

lead. The levels, when listed in Table I, should then be compared to determine the best overall 

protection to human health and the environment. In addition, each cleanup goal should also then be 

evaluated for its ability to restore the site to pre-release conditions. 

Response 3: Disagreed: Although NYSDEC disagreed with the proposed cleanup goals, the column 

heading is correct. The column does present the Anny's Proposed Cleanup Goal. 

Please see response to General Comment No. I for other comments. 

Comment 4: Table 2-1: If a hot spot is proposed (see comment #2) as part of Case 2 (ecological 

soils cleanup values using a HQ of I) , then the cleanup criteria for Case 3 (pre-disposal conditions), 

should be at least if not more stringent of vanadium than Case 2. This should be indicated as such. 

Response 4: Agreed. Since Case 3 addresses remediation of ditch soils, the vanadium hotspot, 

SD4-28, is included in the area slated for remediation under this scenario . Table 2-1 has been revised 

to clarify this point. 
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