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preliminary remediation goal 
polyvinyl chloride 

Quality Assurance/Quality Control 
Quality Assurance Management Staff 

percent recovery 
Resource Conservation and Recovery Act 
reference concentration 
reference dose 
RCRA Facility Investigation 
Remedial Investigation 
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RI/FS 
RL 
RPD 
RME 

SA 
SD 
SEC 
SEDA 
SEY 
SF 
SI 
SLERA 
SMDP 
SOP 
SPDES 
SSHP 
STSC 
svoc 
SW 
SWMU 

TAGM 
TAL 
TOGS 
TB 
TBC 
TCE 
TCL 
TEF 
TIC 
TOG 
TPH 
TRPH 
TSCA 

UCL 
USACE 
USC 
uses 
USEPA 
USGS 

vc 
voe 

w 

Zn 
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Remedial Investigation/Feasibility Study 
reporting limit 
relative percent difference 
reasonable maximum exposure 

Skin surface area available for contact (cm2) 
Sediment sample designation 
Secondary Drinking Water Guidance Value 
Seneca Army Depot Activity 
screening ecotoxicity value 
Slope Factor 
Site Investigation 
screening level ecological risk assessment 
scientific management decision point 
standard operating procedure 
State Pollutant Discharge Elimination System 
Site-specific Safety and Health Plan 
Superfund Health Risk Technical Support Center 
Semivolatile organic compound 
Surface Water sample designation 
solid waste management unit 

Technical and Administrative Guidance Memorandum 
Target Analyte List 
Technical Operating Guidance 
trip blank sample designator 
to be considered 
trichloroethylene or trichloroethene 
Target Compound List 
toxicity equivalency factor 
Tentatively Identified Compound 
Technical Operating Guidance 
Total Petroleum Hydrocarbons 
Total Recoverable Petroleum Hydrocarbons 
Toxic Substances Control Act 

upper confidence limit 
United States Army Corps of Engineers 
United States Code 
Unified Soil Classification System 
United States Environmental Protection Agency 
United States Geological Survey 

Vinyl chloride 
Volatile organic compound 

weight 

chemical symbol for Zinc 
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The Army has conducted site investigations at the DRMO Yard (SEAD- 121 C) and at the Rumored 

Cosmoline Oil Disposal Area (SEAD-12 lI) at the Seneca Army Depot Activity in Romulus, New 

York to assess whether there is evidence of a systematic release of hazardous materials or hazardous 

waste from historic activities conducted at the sites and if there is a threat to human health or the 

environment. The investigations conducted included the collection and chemical analysis of soil 

(surface and subsurface) , surface water, groundwater (SEAD-121C only), and ditch soil samples from 

locations within and outside of the DRMO Yard and the Rumored Cosmoline Oil Disposal Area. 

Sampling and analyses were completed during two investigations: the Environmental Baseline Survey 

(EBS) in 1998-1999; and a remedial investigation (Rl) during 2002-2003. The samples were 

analyzed for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 

pesticides, polychlorinated biphenyls (PCBs), metals, cyanide, total organic carbon (TOC), and total 

petroleum hydrocarbon (TPH). A baseline human health risk assessment, based on a continuing 

industrial usage of the sites, and a screening-level ecological risk assessment was completed for each 

site to evaluate potential risks to human health and the environment. 

The results of the completed site investigations and the risk assessments indicate: 

SEAD-121C {DRMO Yard) 

There are two discrete areas where materials have been stored in the past, which have impacted the 

surface soil with metals. There is no indication of a systemic or wide-spread release of organic 

compounds across the site. The media at SEAD-121C do not pose a risk to future industrial receptors 

at the site. Additionally, the ecological risk assessment indicates that the residual chemicals 

identified at the site are not expected to significantly impact ecological receptors at the site. 

Therefore, a risk-based action will not be necessary at the DRMO Yard. 

SEAD-1211 {Rumored Cosmoline Oil Disposal Area) 

There is no evidence of a systematic release of hazardous waste or materials at SEAD-121 I. The 

media at SEAD-12 lI do not pose a risk to future industrial receptors at the site . Additionally, the 

ecological risk assessment indicates that the residual chemicals identified at the site are not expected 

to significantly impact ecological receptors at the site . Therefore, a risk-based action will not be 

necessary at the Rumored Cosmoline Oil Disposal Area. 

Institutional controls (I Cs) in the form of land use restrictions have been imposed on the greater PID 

Area in the Final Record of Decision for Sites Requiring Institutional Controls in the Planned 

Industrial/Office Development or Warehousing Areas (Parsons, 2004), signed on September 28, 2004 

by USEPA. These restrictions are as follows: 

• Prohibit the development and use of property for residential housing, elementary and secondary 

schools, childcare facilities and playgrounds. 
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• Prevent access to or use of groundwater until the Class GA Groundwater Standards are met. 

The Army recommends that these restrictions remain in effect for SEAD-121 C and SEAD-121 I until 

additional data are developed and evaluated to substantiate their removal at either or both of the sites. 

Additional information substantiating the Army's position is summarized below and presented in 

additional detail in the balance of this report. 

E.1 THE DRMO YARD (SEAD-121C) 

E.1.1 Nature and Extent of Impacts 

Surface and subsurface soil samples were collected inside and outside the DRMO Yard. Surface 

water and ditch soil were collected along man-made drainage ditches that exist along the border of, 

and within the site. Groundwater samples were obtained from wells located within, and at locations 

up gradient of the site. 

Heavy metals including copper, lead, and zinc were found in the surface soil at concentrations above 

the New York State's (NYS's) recommended soil cleanup objectives. The high metal concentrations 

were generally isolated to two areas in the DRMO Yard: the northeastern comer and the southwestern 

comer. Metals detected in the other samples at the site were found at significantly lower 

concentrations. 

An isolated elevated concentration of BTEX (- 160 ppm) was detected in a subsurface sample located 

along the southern edge of the site. BTEX was not detected in any other subsurface locations at 

SEAD-1 21 C. BT.EX was found at other surface soil locations, but at concentrations lower than 

NYS's recommended cleanup objectives . 

One sample contained concentrations of carcinogenic polycyclic aromatic hydrocarbons (cPAHs) at a 

concentration in excess of NYS ' s recommended cleanup level [ 10 mg/Kg, calculated as 

benzo(a)pyrene toxicity equivalents (BTE)]. This sample was collected from a location midway 

along the northwestern fence of the site. 

Groundwater is not considered a media of concern at SEAD-121 C. Several metals including 

aluminum, antimony, iron, manganese, and sodium were detected in the groundwater; however the 

highest concentrations were found in samples that had elevated levels of turbidity. Samples collected 

subsequently, using techniques that minimized turbidity effects , indicated levels of metals that are 

generally consistent with SEDA background conditions. 

Data was produced that indicates that an upgradient source may exist and be responsible for an 

isolated chlorinated solvent plume that is flowing into the DRMO Yard. However, other SEAD-121 C 

groundwater data indicates that the plume is not wide-spread or migrating beyond the border of the 

site. 
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One SVOC and several heavy metals were detected in surface water at the DRMO Yard. The single 

identified SVOC is a common laboratory contaminant, and it was found at an estimated concentration 

at one location. The identified heavy metals were found in samples collected inside and upgradient of 

the site, and the data suggest that some constituents are part of the background that exists around the 

site and are unrelated to historic activities at SEAD-121 C. 

E.1.2 Baseline Human Health Risk Assessment 

Available data were incorporated into a human health risk assessment. Exposure was evaluated for a 

future industrial worker, construction worker, and adolescent trespasser. In accordance with the 

USEPA's guidance, all chemicals detected at the site were screened as a first step. Screening values 

were generally based on USEPA Region 9 Preliminary Remediation Goals (PRGs) residential soil 

values and tap water values updated in December 2004 to identify chemicals of potential concern 

(COPCs). The potential risks due to the exposure were evaluated via two exposure scenarios: 1) 

exposure to soil and groundwater, and 2) exposure to ditch soil, surface water, and groundwater. 

At the DRMO Yard the total hazard indices calculated are less than 1 for all receptors, and the total 

cancer risks for all receptors are less than 10-4 . Risk due to exposure to groundwater is not expected 

to be significant, since no CO PCs were identified during the screening process. 

Lead was identified as a potential COPC in soils, ditch soils , and surface water at SEAD-121 C. For 

the industrial worker, risk associated with lead was evaluated using the Recommendations of the 

Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with 

Adult Exposures to Lead in Soil. The 95tl' percentile blood lead concentration (PbB) among fetuses 

of adult industrial workers exposed to soil and ditch soil are below the USEP A target PbB level of 

concern (i.e., 10 µg/dL). Therefore, lead in SEAD-121C soil and ditch soil is not expected to pose 

potential risks to industrial workers or their fetuses. Construction workers are expected to work at the 

sites in short-term (i.e., 1 year); therefore, risk associated with lead exposure is expected to be minor. 

The IEUBK model results , based on residential child exposure assumptions, were used as a screening 

tool to evaluate potential risks associated with lead in SEAD-121 C soil for adolescent trespassers. 

The 9 5th percentile PbBs among residential children are below the USEP A target PbB level of 

concern (i.e. , 10 µg/dL) . Therefore, lead in SEAD-121C surface soil and ditch soil does not pose a 

health risk to the adolescent trespasser receptor. 

E.1.3 Screening-Level Ecological Risk Assessment 

A screening level ecological risk assessment (SLERA) was performed to evaluate potential ecological 

risks associated with exposure to contaminants identified in SEAD-121 C soil , ditch soil, and surface 

water. Exposure to groundwater is considered an incomplete exposure pathway; therefore, 

groundwater at the sites poses no potential risks to the environment. 
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NOAEL toxicity values and conservative exposure assumptions were used to calculate screening 

level HQs. The maximum detected concentrations were compared to screening criteria to identify 

COPCs. Potential exposures and effects resulting from the maximum detected concentrations of 

COPCs were then evaluated by estimating potential direct and indirect exposures for wildlife 

receptors - deer mouse, American robin, short-tailed shrew, meadow vole, red fox , and great blue 

heron (for ditch soil only) and comparing exposures to NOAEL toxicity values. Due to the 

conservative nature of the assumptions identified above, additional evaluation was performed to 

further characterize potential ecological risks and determine if further evaluation is warranted. COC 

refinement was performed in accordance with the USEPA ERAGS guidance. The findings are 

summarized below: 

l. Although preliminary COCs were identified for SEAD-121 C soil, ditch soil, and surface water 

initially, no final COCs were identified for any medium at SEAD-121 C based on the COC 

refinement; 

2 . The planned future land use for SEAD-121C is industrial development. The site is not expected 

to support, sustain, or attract ecological receptors and therefore is not expected to be a wildlife 

habitat. The presence of ecological receptors is expected to be generally curtailed in these areas 

where habitat conditions are poor and human activity levels are sufficiently disruptive to 

discourage wildlife use. 

3. The concentrations of several metals (e.g., chromium and thallium in SEAD-121 C soil and 

antimony in SEAD-121 C ditch soil) are consistent with SEDA background. 

As a result, no COCs were identified for SEAD-121 C soil, ditch soil, or surface water. It is the 

Army's position that soil, ditch soil, surface water, and groundwater at SEAD-121C are not expected 

to significantly impact ecological receptors at the site and no further action is warranted at SEAD-

121 C based on the ecological risk assessment. 

E.2 RUMORED COSMOLINE OIL DISPOSAL AREA (SEAD-1211) 

E.2.1 Nature and Extent of Impacts 

Surface soil samples, ditch soil samples, and surface water samples were collected inside, and in the 

immediate vicinity surrounding SEAD-121 I. Additional surface water and ditch soil samples were 

collected at a downgradient location. 

Elevated_ levels of cP AHs were detected in the soils. The concentrations of cP AHs exceeded NYS ' s 

10 mg/Kg BTE guidance level in three samples . The locations where elevated concentrations of 

cPAHs were detected were outside the boundary of SEAD-1211 or close to the edge of the site along 

the road. Carcinogenic PAHs are not identified constituents of Cosmoline oil; thus , other sources 

such as vehicular and rail traffic or roofing/reproofing operations at surrounding warehouse buildings 

are considered the primary sources of these observed contaminants. 
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Metals including iron, manganese, arsenic, chromium, thallium, and zinc were found at levels greater 

than the NYS guidance values in soils at SEAD- 121 I, focused specifically in the areas surrounding 

the two ferrous-manganese ore piles. The ore piles are strategic stockpile materials that are being 

stored at the Depot, and are not considered a waste . The analytica l results indicate that elevated 

levels of the other metals (arsenic, chromium, thallium, and zinc) identified in the soils at SEAD-1211 

are collocated with the elevated iron and manganese concentrations. 

Four metals (aluminum, iron, lead, and zinc) were detected in the surface water at SEAD-1211 above 

their NYS Ambient Water Quality Standards (A WQS) Class C standard. The elevated metal 

concentrations were clustered in two samples, each of which is located in a small drainage ditch to the 

north of each ore pile. 

The metal concentrations found in the ditch soil samples collected from the downgradient location 

along A venue A were lower than the metals concentrations found in the surface soils at SEAD-121 I. 

E.2.2 Baseline Human Health Risk Assessment 

Available surface soil, ditch soil, and surface water data were incorporated into a human health risk 

assessment. Exposure was evaluated for a future industrial worker, construction worker, and 

ado lescent trespasser. Like the process employed at SEAD-121 C, all chemicals that were detected at 

the site were screened as a first step to identify COPCs . The potential risks due to the exposure were 

evaluated via two exposure scenarios: 1) exposure to soil, and 2) exposure to ditch soil and surface 

water. 

At SEAD-1211, the total non-cancer risks for the industrial worker and the construction worker are 

above the USEPA limit of 1, while the cancer risks for all receptor are less than the USEPA upper 

limit of 10-4. 

The hazard indices for the industrial worker exceed 1 due to inhalation of dust in ambient air caused 

by soil or ditch soil and ingestion of soil. The hazard indices for the construction worker exceed 1 

due to inhalation of dust in ambient air caused by soil or ditch soil , ingestion of soil , dermal contact to 

soil, and ingestion of ditch soil. The total non-cancer risks and total cancer risks for the adolescent 

trespasser are within the USEPA limits. The significant contributing factor to the non-cancer risk for 

all receptors and exposure pathways is manganese. Arsenic also contributed to 27% of the non

cancer risk to the construction worker from ingestion of ditch soil. 

As previously stated, the location of SEAD-1 211 is currently being used as a staging site for strategic 

stockpiles of ferrous-manganese ore. The manganese detected is associated with these ore piles. The 

stockpiles are strategic materials; they are not waste and are not subject to regulation under CERCLA. 

Any risks associated with the presence of manganese at SEAD-1211 do not result from actions or 

activities that are associated with the ongoing CERCLA investigations. 
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At SEAD- 12 ll, lead was a COPC in surface water. A quantitative evaluation of dermal exposure to 

lead in surface water was not conducted as a reliable model is not available at this time. The 

exposure to surface water is expected to be infrequent and therefore potential risks are expected to be 

mmor. 

E.2.3 Screening-Level Ecological Risk Assessment 

A screening level ecological risk assessment was performed to evaluate potential ecological risks 

associated with exposure to contaminants in SEAD-12 ll soil, ditch soil , and surface water. Exposure 

to groundwater is considered an incomplete exposure pathway; therefore , groundwater at the sites 

poses no potential risks to the environment. The SLERA was completed in the same manner as 

employed at SEAD-121C. The findings are summarized below: 

I. No preliminary COCs were identified for surface water. Although preliminary COCs were 

identified for soil and ditch soil, no final COCs were identified for any medium based on COC 

refinement. 

2. The planned future land use for SEAD-12 ll is industrial development. The site is not expected to 

support, sustain, or attract ecological receptors and therefore is not expected to be a wildlife 

habitat. The presence of ecological receptors is expected to be generally curtailed in these areas 

where habitat conditions are poor and human activity levels are sufficiently disruptive to 

discourage wildlife use. 

3. The concentrations of several metals (e.g., antimony, cadmium, cyanide, lead, and vanadium in 

SEAD-12 II soil and vanadium level in SEAD-12 ll ditch soil) are consistent with SEDA 

background. 

4. The source of the metal contamination at SEAD-121I 1s the strategic stockpiles of ferrous

manganese ore stored at the site. 

As a result, no COCs were identified for SEAD-1211 soil, ditch soil, or surface water. It is the 

Army 's position that soil, ditch soil, and surface water at SEAD-121I are not expected to significantly 

impact ecological receptors at the site and no further action is warranted at SEAD-12 ll based on the 

ecological risk assessment. 
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This report describes the field investigations that have been conducted at SEAD-1 2 l C [i.e. , the 

Defense Reutilization and Marketing Office (DRMO) Yard] and SEAD-1211 (i.e., the Rumored 

Cosmoline Oil Disposal Area) at the Seneca Army Depot Activity (SEDA or the Depot) in Romulus , 

New York. The purpose of this report is to: 

• Describe the investigation procedures used; 

• Present and discuss the physical characteristics of the two sites; 

• Present and interpret the analytical results from the investigation programs completed to date; 

• Present and interpret the results of the human health and ecological risk assessment for the two 

sites; and 

• Provide conclusions and recommendations based on the sites ' current condition and future uses . 

SEDA was proposed for listing as a federa l facility on the National Priorities List (NPL) on July 14, 

1989; this listing was finalized on August 30, 1990. 

Parsons was retained by the United States Anny 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 located approximately 40 miles south of Lake Ontario, near Romulus , New York 

(Figure 1-1). The Depot lies immediately west of the village of Romulus, NY, 12 miles south of the 

villages of Waterloo and Seneca Falls, and 2.5 miles north of the village of Ovid, NY. The two 

closest major cities are Rochester, NY, which is located approximately 60 miles northwest, and 

Syracuse, NY, which is located approximately 60 miles northeast. 

SEDA is located in an uplands area, where the elevation ranges from approximately 600 feet (ft.) 

National Geodetic Vertical Datum (NGVD 1929) along the western boundary of the Depot to nearly 

760 ft. (NGVD 1929) in the central portion of the eastern boundary. The uplands area where SEDA 

is located fo1ms a divide separating two of the New York Finger Lakes; Cayuga Lake on the east and 

Seneca Lake on the west. Sparsely populated fannland covers most of the surrounding area. New 

York State Highways 96 and 96A border SEDA to the east and west, respectively. Figure 1-2 

presents a plan view of SEDA. 
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The 10,587-acre SEDA facility has been owned by the United States Government si11ce 1941 and was 

operated by the Department of the Army (DOA) until 2000. From its inception in 1941 until 1995, 

SEDA's primary mission was the receipt , storage, maintenance, and supply of military items, 

including munitions and equipment. The Depot' s mission changed in early 1995 when the 

Department of Defense (DoD) recommended closure of the SEDA under the Base Realignment and 

Closure (BRAC) process. This recommendation was approved by Congress on September 28 , 1995 , 

and the installation closure date was September 30, 2000. 

1.3 SITE BACKGROUND 

1.3.1 The Defense Reutilization and Marketing Office (DRMO) Yard - SEAD-121C 

SEAD-121 C is comprised of a triangularly-shaped gravel lot located in the east-central portion of the 

Depot (Figure 1-3), roughly 4,000 ft. (0.75 miles) southwest of the Depot's main entrance off of 

State Route 96. Several buildings (Buildings 360, 316, and 317) are located adjacent and east of the 

site, and one building (Building T-355) is located within the site boundaries. Building T-355 is 

located in the central part of the DRMO Yard and is used for storage. The DRMO Yard is 

sun-ounded by a chain-linked fence and access into the site is limited by a single gate that is nonnally 

locked and that is located south of Building 360. The surface of the DRMO Yard is graded to allow 

surface water to drain toward the man-made ditches that bound the site on the north and south sides. 

The major pathway of surface water flow out of SEAD-121 C is to these drainage ditches , which then 

flow to the west towards a wetland area and the headwaters of Kendaia Creek in the fom1er munitions 

storage area. 

In addition to Building T-355, several other man-made features are prominent within the DRMO Yard; 

these features include: a ladled-shaped, earthen bottomed, storage cell in the southwest comer of the site; 

a rectangular shaped, earthen bottomed, storage cell immediately adjacent to, and lo~ated halfway along 

the northwest perimeter fence of the site; and a multi-chambered, concrete bottomed, storage cell 

adjacent to the east perimeter fence, near the northern-most point of the DRMO Yard. Each of the 

storage cells is bounded horizontally on three sides by concrete (jersey) barriers. Common debris, 

including scrap metal, wood debris, ordnance components, batteries , tiles, oil filters , auto parts, paint 

cans, tires, and other miscellanies were found in the concrete bottomed, multi-chambered storage cell. 

During site visits in 2002, 2003, and 2004, Parsons observed that scrap metal , military items, and old 

machines were stored in the earthen bottomed storage cell located along the northwest fence, while the 

ladle-shaped earthen bottomed cell was empty, except for small quantities of metal shavings. Interviews 

with Depot personnel indicate a history of rapid turnaround of mate1ial and vehicles stored in this area, 

and it was common for vehicles including 111ilita1y !milers, trucks, and heavy equipment to be parked 

along the south and nmthwest fences and in the central area. A silo-like structure was also found inside 

the fence of the DRMO Yard, adjacent to the northern edge of Building 360. Fmthem1ore, a large crane 

was located in the nmthern portion of the Yard, no1th of the silo-like structure and Buildings 360 and 

316. East of the DRMO Yard, a dielectiic transformer box was observed between Building 317 and 1st 
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Street. Train tracks were also observed to approach the DR.J\11O Yard from the notih, with one spur 

ending at Building 317, a second ending at Building 316, while a thiJ·d spur extended to the area between 

Building 316 and Building 360. 

1.3.2 The Rumored Cosmoline Oil Disposal Area - SEAD-1211 

SEAD-1211, shown in Figure 1-4 , consists of four rectangular grassy areas that are bounded by 3rd 

and 7th Streets (north and south ends, respectively) and Avenues C and D (west and east sides, 

respectively). SEAD-68, the Old Pest Shop site, is located north of the northern end of SEAD-121 I, 

across 3rd Street. Buried reinforced concrete stom1 drains run east to west through the site along 3rd 

St. , 4th St. , 5th St. , 6th St. , and 7th St. To the east and west of the four rectangular plots are two rows of 

buildings that are actively used for warehousing. Buildings 331 and 329 located to the west and 

across Avenue C receive frequent truck deliveries. A railroad spur line enters SEAD- I 2 JI from the 

south and extends to the northern end of the site where it terminates near the intersection of 3rd Street 

and Avenue C. Two sidings branch off the main spur line; one tem1inates in the first (north to south) 

block and the other tenninates in the third (north to south) block. There are concrete loading docks 

located in the first and third blocks next to the railroad lines. 

Infornrntion provided by the A1my indicates that the rail spur and sidmgs were used for delivery of 

equipment and machi11ery that was frequently packed in Cosmoline (oil). Cosmoline oil is a 

substance that prevents corrosion and is commonly used to store materials . During delivery and 

unpacking of the equipment and machinery, oil from the packing may have been released to the 

ground. According to a material safety data sheet (MSDS) prepared by Goodson Shop Supplies, 

Cosmoline is composed of a complex mixture of petroleum hydrocarbons, severely hydrotreated 

heavy naphthenic distillate, Stoddard solvent, wool grease, and butyl stearate. No adverse chronic 

health effects have been repo1ied due to exposure to Cosmoline . Acute health effects are generally 

limited to irritation, depending on the duration of the contact. An MSDS for Cosmo line Oil has been 

included as Appendix A. 

1.4 ENVIRONMENT AL SETTING 

1.4.1 Geology 

SEDA is located within one distinct unit of glacial till that covers the entire area between the western 

shore of Lake Cayuga and the eastern shore of Lake Seneca. The till is consistent across the entire 

Depot although it varies in thickness from less tl1an 2 feet to as much as 15 feet; the average thickness is 

a few feet. This till is generally characterized by brown to gray-brown silt, clay, and fine sand with few 

fine to coarse gravel-sized inclusions of weathered shale. Larger diameter weathered shale clasts (as 

large as 6-inches in diameter) are more prevalent in basal portions of the till and are probably rip-up 

clasts removed by the active glacier during the late Pleistocene era. The general Unified Soil 

Classification System (USCS) description of the till on-site is as follows: Clay-silt, brown; slightly 

plastic, small percentage of fme to medium sand, small percentage of fine to coarse gravel-sized gray 
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shale clasts , dense and mostly dry in place, till , (ML). Grain size analyses perfonned by Metcalf & 

Eddy ( 1989) on glacial till samples collected during the installation of monitoring wells at SEDA show a 

wide distribution of grain sizes. The glacia l tills in this area have a high percentage of silt and clay with 

trace amounts of fine gravel. A zone of gray weathered shale of variab le thickness is present below the 

till in almost all locations at SEDA. This zone is characterized by fissile shale with a large amount of 

brown interstitial silt and clay. 

This underlying bedrock below weathered shale is a member of the Ludlov.rville Fomrntion of the 

Devonian age Hamilton Group. The Hamilton Group, 600 to 1,500 feet thick, is divided into four 

fonnations . They are, from oldest to youngest, the Marcellus, Skaneateles, Ludlowville , and Moscow 

fmmations . The western portion of SEDA is generally located in the Ludlowville Fom1ation while the 

eastern po1tion is located in the younger Moscow Formation. The Ludlowville and Moscow fonnations 

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

abundant inve1tebrate fossils . The Ludlowville Formation is known to contain brachiopods, bivalves, 

trilobites , corals, and bryozoans (Gray, 1991). In contrast, the lower two fo1mations (Skaneateles and 

Marcellus) consist largely of black and dark gray sparsely fossiliferous shales (Brett et al., 1991). 

Locally, the shale is soft, gray, and fissile. Figure 1-5 displays the stratigraphic section of Paleozoic 

rocks of Central New York. Three !mown predominant joint directions, N60°E, N30°W, and N20°E are 

present within this unit (Mozola, 1951 ). 

1.4.2 Hydrogeology 

Available geologic information indicates that the upper portions of the shale formation would be 

expected to yield small, yet adequate, supplies of water for domestic use . Regionally, four distinct 

hydrologic water-bearing units have been identified (Mozola, 1951 ). These include two distinct shale 

formations , a series of limestone units, and unconsolidated beds of Pleistocene glacial drift. 

For mid-Devonian shales such as those of the Hamilton Group, the average yields [which are less 

than 15 gallons per minute (gpm)] are consistent with what would be expected for shales (LaSala, 

1968). The deeper portions of the bedrock (at depths greater than 235 feet) have provided yields of 

up to 150 gpm. At these depths, the high well yie lds may be attributed to the effect of solution on the 

Onondaga limestone that is at the base of the Hamilton Group . Based on well yield data , the degree 

of solution is affected by the type and thickness of overlying material (Mozola , 1951 ). Geologic 

cross-sections from Seneca Lake and Cayuga Lake have been constructed by the State of New York, 

(Mozola, 1951, and Crain, 1974). This infonnation suggests that a groundwater divide trending 

north-south exists approximately hal fway between the two Finger Lakes. SEDA is located on the 

western slope of this divide and therefore, regional groundwater flow is expected to be primarily 

westward towards Seneca Lake. 

Surface drainage from SEDA flows to five primary creeks. In the southern pottion of the Depot, the 

surface drainage flows through man-made drainage ditches and streams into Indian and Silver Creeks. 

These creeks then merge and flow into Seneca Lake just south of the SEDA airfield. The central part 
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and administration area of the SEDA drain into Kendaia Creek. Kendaia Creek flows in a predominant 

westerly direction , and discharges into Seneca Lake at a location north of Pontius Point and the SEDA 's 

Lake Shore Housing Area. This is the major pathway of surface water flow out of the areas of 

SEAD-121C (DRMO Yard) and SEAD-121I (Rumored Cosmoline Oil Disposal Area). SEAD-121C is 

s1mounded by man-made drainage ditches that flow west. Near SEAD-12 lI, surface water runoff 

collects in a man-made drainage ditch west of the site, which runs in a northwesterly direction to meet 

up with the ditches to the west of SEAD-121 C. In addition, a portion of the flow from SEAD-12 ll may 

move easterly toward Cayuga Lake. The majority of the northwestern and north-central portion of the 

SEDA drains into Reeder Creek. Reeder Creek flows predominantly northwesterly and leaves the Depot 

at a point that is north of the Open Detonation Area (i.e., SEAD-45) and west of the fonner Weapons 

Storage Area or the "Q" (i.e., SEAD-12) before it turns to the west and flows into Seneca Lake. The 

northeastern portion of the Depot, which includes a marshy area called the Duck Pond, drains into 

Kendig Creek and then flows n01ih into the Cayuga-Seneca Canal and to Cayuga Lake. Other minor 

creeks are also present and drain portions of the Depot. 

Data from various SEDA site quarterly groundwater monitoring programs indicate that the saturated 

thickness of the till/weathered shale overburden aquifer is variable, ranging between 1 and 8.5 feet. 

However, the aquifer ' s thickness appears to be influenced by the hydrologic cycle and some monitoring 

wells d1y up completely during p01iions of the year. Based upon a review of two years of data , the 

variations of the water table elevations are likely a seasonal phenomenon. The overburden aquifer is 

thickest during the spring recharge months and thinnest during the summer and early fall. During late 

fall and early winter, the saturated thickness typically increases. Although rainfall is fairly consistent at 

SEDA, averaging approximately 3 inches per month, evapo-transpiration is a likely reason for the large 

fluctuations observed in the saturated thjckness of the over-burden aquifer. 

1.4.3 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 first opened. 

Land use in the region sunounding SEDA is largely agricultural, with some forestiy and public land 

uses (i.e. , school, recreation, and state parks) (Figure 1-6). 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 SlllTounding SEDA consists largely of cropland and cropland pasture. 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 include 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. 
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SEAD-12 IC and SEAD-1211 are both located in the east-central portion of SEDA, on land that is 

proposed as either classified for use as warehousing or for Planned Industrial/Office Development 

(PID Area). More detailed descriptions of both of these SEADs are provided below. 

In accordance with the requirements of the BRAC process, the Seneca County Board of Supervisors 

established the Seneca Army Depot Local Redevelopment Authority (LRA) in October 199 5. The 

primary responsibility assigned to the LRA was to plan and oversee the redevelopment of the Depot. 

The Reuse Plan and Implementation Strategy for Seneca Anny Depot was adopted by the LRA and 

approved by the Seneca County Board of Supervisors on October 22 , 1996. Under this plan and 

subsequent amendment, areas within the Depot were classified as to their most likely future use. 

These areas included: housing, institutional , industrial, an area for the existing navigational LORAN 

transmitter, recreational/conservation, and an area designated for a prison. Figure 1-7 shows the 

distribution of the planned future land use at SEDA and the location of SEAD-12 IC and SEAD-121!. 

These sites are more than 1200 feet from the nearest residential receptor (the housing area east of the 

PID Area). 

1.4.4 Regional Topography 

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

Cayuga Lake on the east and Seneca Lake on the west. The rock terraces range in elevation from 490 

feet above mean sea level (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 (NGVD 1929) on the western 

boundary to 760 feet (NGVD 1929) in the southeast comer. The Depot's land surface generally 

slopes downward to the west and upward to the no11h. 

1.4.5 Regional Climate 

Table 1-1 summarizes climatic data for the SEDA area. The data shown in Table 1-1 have been 

compiled from numerous sources. The nearest source of climatic data is the Aurora Research Farm in 

Aurora , New York, which is located approximately ten miles east of SEDA on the east side of 

Cayuga Lake. The Research Farm is administered by the Northeast Regional Climate Center located 

at Cornell University in Ithaca, New York. Precipitation and temperature measurement data covering 

the period from November 1956 to the present day are available from this location. The other data 

reported in Table 1-1 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, New York were used to prepare the wind roses 

presented in Figure 1-8. 

A cool climate exists at SEDA with temperatures ranging from an average of 23° Fin January to 69° F 

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

the summer and pot1ions of spring and autumn. Precipitation is unusually well distributed throughout 

the year, averaging approximately 3 inches per month. This precipitation is derived principally from 
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cyclonic stonns 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. W ind velocities are 

moderate , but during the winter months , there are numerous days with sufficient winds to cause 

blowing and drifting snow. The most frequently occuffing wind directions are westerly and west 

southwesterly (Figure 1-9). 

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

(1957-1991) were obtained from the No1theast Regional Climate Center at Cornell University. The 

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

The maximum 24-hour precipitation measured at this station during this period was 3.9 inches on 

September 26, 1975. Values of35 inches mean annual pan evaporation and 28 inches for annual lake 

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

annual evaporation from open water surfaces was estimated from a figure in "Water Atlas of the 

United States" (Water Info1mation Center, 1973). 

In general, climatic 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 1-1 

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, pa1iicularly 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 2 111/s). Infonnation 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 Tlu·oughout the Contiguous United States" (George C. Holzwmih, 1972). The 

closest stations at which inversion infonnation 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 "11011-

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 , pai1iculates, 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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This section identifies private drinking water wells near SEAD-121 C and SEAD- 121 I. Know ledge of 

off-site wells is required when assessing any potential threats to drinking water supplies from releases 

at the site being investigated. Three private homes with private drinking water wells were identified 

within a one-mile radius of both SEAD-121C and SEAD-121! (Figure 1-11). Two wells are located 

on Yerkes Road east of Route 96, and one well is located along Route 414 (Main Street) just north of 

Bromka Road. These are the only domestic wells within one mile of SEAD-121 C and SEAD-121 I, 

and there are no public water supply wells within a one-mile radius of SEAD-121 C and SEAD-121 I. 

1.6 REPORT ORGANIZATION 

The remaining sections of this report describe investigation programs conducted, procedures 

followed, review of the analytical results, discussion of the human health and ecological risk 

assessment, and recommendations for any further action at SEAD-121 C and SEAD-121 I. The first 

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

investigations. This is followed by a discussion of the technical approach of the sampling program 

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

the investigation programs (i.e., geophysical, surface water, soils, and groundwater) to the important 

site features and characteristics, and sources of contamination. Section 3.0 discusses the results of 

the investigation programs, specifically, surface features, surface water hydrology, geology and 

hydrogeology. The nature and extent of contamination on and off-site is discussed in Section 4.0. 

The fate and transport properties of contaminants found at SEAD- I 21 C and SEAD- 121 I are discussed 

i.n Section 5.0. The human health baseline risk assessment is discussed in Section 6.0 . The 

ecological risk assessment is discussed in Section 7.0 . Conclusions and recommendations are 

presented in Section 8.0. 
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Seneca Anny Depot Act iv ity 
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2.0 STUDY AREA INVESTIGATION 

2.1 INTRODUCTION 

Draft Final RI Report 
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The Seneca Anny Depot Activity (SEDA or the Depot) was nominated by the Department of Defense 

(DoD) for closure under the Base Realignment and Closure (BRAC) process in 1995. Congress 

approved this nomination, and SEDA was officially listed under BRAC in October of 199 5. The 

mission closure date for SEDA was September 30, 1999, and the installation closure date was September 

30, 2000. 

In accordance with requirements of the BRAC, Woodward-Clyde Federal Services was retained by 

the Army to conduct and present the fi ndings of an Environmental Baseline Survey (EBS) for SEDA. 

As part of this process, Woodward-Clyde was required to assess all property and facilities at the 

Depot and classify each into one of seven standard environmental condition definitions of property 

area types consistent with the Community Environmental Response Facilitation Act (CERF A -

Public Law 102-426), which amends Section 120 of Comprehensive Environmental Responsibility, 

Compensation, and Liabi lity Act (CERCLA) . Parcels of land that are classified as Level I through 4 

are suitable for transfer or lease, while parcels that are designated as Level 5 through 7 are not 

considered suitable for transfer, pending the initiation anc:I completion of necessary remedial actions 

or the completion of further or additional site evaluations and investigations . The results of 

Woodward-Clyde 's effort were documented in the U.S . Anny Base Realignment and Closure 95 

Program Report that was issued on October 30, 1996. This report served as part of the basis for 

subsequent decisions made regarding possible future land use of the areas within the Depot. 

Pursuant to another requirement of the BRAC process, the Seneca County Board of Supervisors 

established the Seneca Army Depot Local Redevelopment Authority (LRA) in October 199 5. The 

primary responsibility assigned to the LRA was to plan and oversee the redevelopment of the Depot. 

The Reuse Plan and Implementation Strategy for Seneca Army Depot was adopted by the LRA and 

approved by the Seneca County Board of Supervisors on October 22 , 1996. Under this plan and 

subsequent amendment, areas within the Depot were classified according to their most likely future 

use. The areas identified by the LRA and approved by the Board of Supervisors include: 

• Housing; 

• Institutional; 

• Industrial/Office development; 

• Warehousing; 

• Conservation/Recreation land; 
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• An area to be transferred from one federal entity to another (i .e., the area of the existing 

navigational LORAN transmitter). 

As a result of these two actions , parcels of land located within the Defense Reutilization and 

Marketing Office Yard (DRl'vfO Yard - SEAD-121C) were designated as category 5 and 6 areas 

under the EBS , while land within the Rumored Cosmoline Oil Disposal Area (SEAD-121 I) was 

classified as a category 6 area. Furthennore, the land comprising the DRlvIO Yard were designated as 

an area for planned industrial/office development, while the area encompassing the Rumored 

Cosmoline Oil Disposal Area was designated as warehousing space. 

As part of its overall response to the Woodward-Clyde EBS Report, the Army commissioned limited 

site investigations (Sis) at the category 5, 6 and 7 sites, including the DRMO Yard and the Rumored 

Cosmoline Oil Disposal Area. The purpose of the Sis was to desc1ibe and evaluate sites for potential 

contaminants of concern. Prelimina1y explorat01y infom1ation was collected regarding each of the two 

sites during the EBS. The results of the EBS investigations at the DRMO Yard and the Rumored 

Cosmoline Oil Disposal Area provided insufficient infonnation to close the sites and allow them to be 

transfened or leased for redevelopment (Parsons, 1999). 

Based on this infonnation, the Army commissioned Remedial Investigations (Rls) at the DRMO Yard 

and the Rumored Cosmoline Oil Disposal Area to further refine and expand the information and data 

that are available for each site. 

Data and information collected during the EBS and the Rl at the DRMO Yard (SEAD-121C) and at 

the Rumored Cosmoline Oil Disposal Area (SEAD-121 I) are presented and summarized in this report. 

The combination of data and results collected during these investigations provides sufficient data and 

infornrntion to qualify and quantify the environmental conditions found at the two sites. 

The first work conducted for both sites was completed as pa1t of the EBS conducted in 1999. These 

results were previously reported in the document entitled "Final Investigation of Environmental 

Baseline Survey Non-Evaluated Sites" (Parsons ES , 1999). The next component of the investigation 

at both sites was the RI, which began in the late fall of 2002 with fieldwork continuing until the 

spring of 2003. The proposed scope of the field investigations conducted at SEAD-121 C and SEAD-

121 I is defined in the document entitled "Final Work Plan for the Remedial Investigation (RI) at Two 

EBS sites in the Planned Industrial Development Area" (Parsons, 2002). Both of these plans are 

supplemented by infonnation provided in the document "Generic Installation Remedial 

Investigation/Feasibility Study (RI/FS) Work Plan (Parsons ES, 1995)," hereafter refeITed to as the 

Generic Work Plan. United States Environmental Protection Agency (USEPA) Region 2 and New 
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York State Depa1tment of Environmental Conservation (NYSDEC) approved the Generic Work Plan 

at the time of its submission. 

As part of the EBS and RI conducted at the two sites, the following tasks were completed to develop 

infonnation and data to describe the conditions that are present at the sites : 

• Surveying; 

• Soil sampling and characterization; 

• Surface water sampling; 

• Ditch soil sampling; 

• Installation of monitoring wells ; 

• Groundwater sampling; and 

• Chemical and physical characterization of samples. 

2.2 METHODS AND MATERIALS 

2.2.1 Site Survey Program 

Prior to the i11itiation of field investigations at each site, pre-sampling site field reconnaissance 

programs were conducted to characterize and locate general (i.e., terrain, drainage swales , creeks, 

ponds, land cover and/or vegetation , etc.) and significant features (i .e., debris pits , monitoring wells, 

access roads , etc.) present at each site. Potential sampling locations were marked prior to sampling 

and documented on site maps. 

During the RI sampling event, after completion of the field tasks, the coordinates of the soil , ditch 

soil, and surface water sample locations were obtained using a Global Position System (GPS). A 

licensed surveyor surveyed the pennanent monitoring wells installed at the DRMO Yard during the 

RI program in order to acquire the elevation data. This survey procedure was not employed during 

the EBS sampling program because the wells installed during this investigation were temporary. 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. A site plan for SEAD-121 C and the vicinity is presented as Figure 

1-3 while a comparable map for SEAD-12 II and vicinity is presented as Figure 1-4 . 
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Soil investigations conducted at the DRMO Yard (SEAD-12 1 C) included the collection of shallow 

surface soils and deeper subsurface soil samples. Soil investigations at SEAD-12 lI included 

collection of shal low surface soils and the collection of ditch soils. Subsurface soil samples were not 

collected at SEAD-12 lI since the split spoon sampler encountered the weathered bedrock at depths of 

between 6 inches and 2 feet (ft.) below ground surface (bgs). The objectives of the soil investigation 

programs for the site investigations were to: 

• Determine the nature and extent of contamination; 

• Develop a database for use during potential future risk assessments and feasib ility studies at each 

site; and 

• Provide data describing the background soil quality. 

Results generated in the soil sampling program were used to define the lateral and vertical extent of 

potential impacts to the soil in the SEAD-121 C and SEAD-121 I areas. A summary of the sample 

analyses completed on collected soil samples is provided in Section 2.2.5.1 . 

2.2.2.1 Soil Borings (Surface and Subsurface) 

Soil borings at SEAD-121 C were perfonned using either an Acker AD II or CME-75 drilling rig, 

equipped with 4.25-inch inside diameter (I.D.) hollow stem augers. Borings were advanced to 

"refusal" which was represented by the depth of the competent bedrock. The determination of auger 

"refusal" in competent shale is subjective as hollow stem augers can penetrate through the shale at a 

very slow rate. For the purpose of these investigations , auger "refusal" in "competent" shale was 

defined as the depth, after penetrating the weathered shale, when augering became significantly more 

difficult and auger advancement slowed substantially. 

During drilling, surface soil samples were collected usi11g decontaminated standard three-inch 

diameter, two-foot long carbon steel split-spoon samplers. Subsurface soi l samples were collected 

continuously using decontaminated standard two-inch diameter, two-foot long carbon steel 

spl it-spoon samplers. Both surface and subsurface samples were collected in accordance with 

American Society for Testing and Materials (ASTM) Method D: 1586-84. Sampling involved 

driving the split-spoon sampler two feet in advance of the augers into the undisturbed soil with a rig

mounted 140-lb hammer falli11g 30 inches to advance the spoon. Once the sampler was recovered, 

the augers were advanced to the top of the next sample interval and the sampling process repeated. 

Soil recovered within the split-spoon samplers were classified according to the Unified Soil 

Classifi cation System (USCS), with lithologic descriptions provided according to the Bmmister 
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Classification System. The description of the recovered soils were recorded and logged on 

standardized field fonns . 

During sample collection , recovery and logging operations, soil samples were screened for volatile 

organic compounds (VOCs) using a calibrated OVM Thenno Model 580B. The OVM was calibrated 

daily , before drilling operations commenced and the calibration was checked at 15-minute intervals 

throughout the day. 

Typically , two soil samples were collected and submitted for chemical analysis from each soil boring. 

Deviations in this plan are noted in Section 3.0 of this report. These samples generally included: 

• 0 to 2 ft. below grade. 

• 2 to 6 ft. below grade. 

Soil samples recovered for analysis of VOCs during the EBS repmi were collected directly from the 

split-spoon immediately after it was opened using a stainless steel trowel or scoop and placed into the 

sample container. The sample container was completely filled and the cover was immediately sealed 

to minimize volatilization. The additional analysis collected during the EBS investigation were 

collected and homogenized in a decontaminated stai11less steel bowl, and then transfeITed to the 

appropriate sample containers. 

Soil samples recovered for analysis of VOCs during the RI report were collected using the USEPA 

sample collection guidance (Method SW846 5035). Three separate sample aliquots were collected 

for each VOC analysis; one, required for determination of high concentration VOCs , was preserved 

with methanol ; and two, required for detern1ination of low level VOCs, were preserved with sodium 

bisulfate. For each sample aliquot, approximately 5 grams (gms) of soil were recovered by plunging 

the open-end of a pre-tared and calibrated syringe barrel and plunger assembly into the undisturbed 

contents of the split-spoon sampler. The weight of soil in the syringe was determined using a 

balance. Once the sample soil was packed in the baITel of the syringe and weighed, it was transfeITed 

into an open, pre-labeled 40-mL screw-capped vial that contained the specified preservative. The 

screw-capped vials were then closed and immediately sealed. 

The remaining soil from the spoon was then mixed (homogenized) in a decontaminated stainless steel 

bowl with a decontaminated stainless steel utensil and then divided into the remainder of the sample 

containers. An additional 4-oz soil jar was recovered and used for percent moisture detenninations 

for the VOC analysis. These remaining non-VOC samples were collected the same way for both the 

EBS and R1 investigations. In several locations, more than one spoon had to be collected and 

homogenized to provide sufficient sample volume for all analyses. 

Upon completion of sampling, soil borings were grouted to the ground surface. Monitoring wells that 

were installed during the RI were not sampled for soil. Split spoons were collected for boring log 
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purposes but were not analyzed. Drilling spoi ls brought to the surface by the augers were recovered 

and placed into Department of Transportation (DOT) approved, 55-gallon drums, which were labeled 

with the date, location, and description of wastes. All drums were then moved to a centralized drum 

storage area for temporary storage pending chemical characterization. All augers and split spoons 

were steam cleaned between borings at the decontamination pad. 

2.2.2.2 Ditch Soils 

The proposed sediment samples have been reclassified as ditch soil. The ditch soil samples are 

located in man-made drainage ditches. The material at the bottom of these ditches is competent shale, 

and any soil in the ditch is the result of erosion due to surface water runoff and is not naturally 

present in the ditch. The drainage ditches were constructed for drainage purposes when the Depot 

was first established, and the ditches have not been maintained since the base was decommissioned. 

It is presumed that a maintenance program would be reinstated by the future user to control 

stonnwater runoff from the site. 

Samples of ditch soil were collected at locations in and near the DRMO Yard and within and near the 

Rumored Cosmoline Oil Disposal Area. The data resulting from the analyses of recovered samples 

were used to determine the background ditch soil chemical concentrations (i.e., the ditch soil 

concentrations in areas that have not been impacted by site activities) present in the area of the 

SEADs, confirm the extent of contamination found at the sites, and identify whether contaminants 

may have migrated via run-off away from the sites. 

In the vicinity of the DRMO Yard, the selected ditch soi l sampling locations were outside the site in 

the open drainage culve1i suJTounding the study area with the exception of SDDRM0-9, which was 

located within the DRMO Yard. 

Ditch soils were collected at SEAD-1211 at depths between zero and two inches bgs (or below the 

overlying tar, grass, or vegetative covering). At SEAD-12 lI, the ditch soil samples were collected 

from drainage basins located in the corners of the four blocks that comprise SEAD-121 I. Samples 

SD121I-1 , SD121I-2, and SD121I-3 were collected from a downgradient location along Avenue A. 

As much vegetative (e.g., roots, leaves, grass, etc.) and animal matter (e.g., worms, insect lava, etc.) 

as possible was removed from each sample during sample collection operations. 

Ditch soil samples collected during the RI investigation were collected with a syringe baJTel sampler 

and a decontaminated stainless steel trowel and bowl, as described above. The VOC samples were 

taken prior to the collection using the syringe baJTel sampler method described in Section 2.2.2.1. 

Once the VOC samples were collected, the bowl was filled with additional ditch soil and thoroughly 

mixed (homogenized). The remaining analysis bottles were filled and all the field data were recorded 

on the soil/sediment Sampling Record fo1m. Sampling infonnation such as samp le location, number, 

depth, time, Bunnister description, and laboratory Quality Assurance/Quality Control (QA/QC) 
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sample numbers were recorded on the Sampling Record Fann. The sampling hole was then filled 

with the su1Tounding soil and the location stake replaced and checked for proper labeling. 

2.2.3 Surface Water Investigations 

During the fall of 2002, samples of surface water were collected at locations in and near the DRMO 

Yard and within and near the Rumored Cosmoline Oil Disposal Area. The data resulting from the 

analysis of recovered samples were used to dete1mine the background surface water chemical 

concentrations (i .e., the surface water concentrations in areas that have not been impacted by site 

activities) present in the area of the SEADs, confirn1 the extent of contamination found at the sites, 

and identify whether contaminants may have migrated via run-off away from the sites. Surface water 

sampling occurred during or immediately after rainstom1s/snowstorms to maximize the probability 

that there would be surface water present for sampling. 

The ten surface water locations selected for sampling at SEAD-1211 during the RI sampling program 

included three locations in the open drainage culvert along the west side of the study area, two blocks 

away. These locations are downgradient from SEAD-1211, SEAD-26, SEAD-64A, and other 

industrial portions of the Depot. 

In the vicinity of the DRMO Yard, the selected surface water sampling locations were outside the site 

in the open drainage culvert surrounding the study area with the exception of SWDRMO-9, which 

was located within the DRMO Yard. 

If standing water was not present at the time of sampling, ouly ditch soil samples were collected from 

that designated location. Standing water was not present at four of the designated surface water 

sample locations at the Rumored Cosmoline Oil Disposal Area. All the sample locations at the 

DRMO Yard had surface water present at the time of sampling. 

Samples of surface water, if it was present, were collected first at each location. Prior to sampling, 

measurements of the breathing zone air were taken to establish the concentration of VOCs directly 

above the surface of the water body with an OVM Model 580B. Once a sampling location was 

deemed safe, samples were collected from the surface water body. 

Typically, the water depth found at each location was relatively shallow; therefore , sample containers 

were generally inserted into the water body at a 45-degree angle with the opening of the bottle 

pointed in an upstream direction to allow the bottle to fi ll without the collection of surface debris. 

For parameters not requiring chemical preservatives, clean sample containers were submerged 

directly into the standing water to collect the sample. For parameters requiring chemical 

preservatives, the preserved sample containers were filled by decanting water collected first in a 

clean, decontaminated glass beaker or a clean, un-preserved sample bottle. Sample aliquots for VOC 

determinations were collected first. Each of these bottles was filled so that no headspace or bubbles 
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remained in the sample bottle once it was filled and sealed. The remaining analysis bottles were filled 

and all the field data was recorded on the surface water Sampling Record fom1 . 

A summary listing of all the sample analyses completed on surface water samples is provided m 

Section 2.2.5.2. 

2.2.4 Groundwater Investigation 

Groundwater investigations were conducted as pa1t of the EBS and RI programs at the DRMO Yard. 

The monitoring wells installed as part of the EBS program were temporary, while the wells installed 

during the RI program were permanent. Investigations conducted included the installation, 

development, and sampling of monitoring wells. Monitoring wells were installed through the 

till/weathered shale aquifer that allowed for the collection of representative samples of groundwater at 

the DRMO Yard. Groundwater samples collected from monitoring wells were used to obtain water 

quality data within the DRMO Yard, determine the groundwater flow direction, and evaluate the 

vertical and lateral extent of contaminant migration within the groundwater near the SEAD-121 C. A 

summary listing of groundwater sample analyses completed is provided in Section 2.2.5.4. 

2.2.4.1 Monitoring Well Installation 

The two wells sampled during the EBS program were temporary wells. During well installation, 

weathered bedrock was encountered at a depth of approximately 2.9 ft. bgs at temporary well location 

MW J 21 C-1. The boring was then advanced to a final depth of 10.1 ft. bgs, and a temporary well was 

installed. The temporary well was screened over the i11terval of 2.1 to 9.7 ft . bgs . At temporary well 

location MW 121 C-2 , weathered bedrock was encountered at a depth of 4 ft . bgs. The boring was 

then advanced to a final depth of 7 .2 ft. bgs , and a temporary well was installed. The temporary well 

was screened over the interval of 1.6 to 5.9 ft . bgs. Once installed, each well was developed, allowed 

to stabilize, sampled, and then the temporary well was removed and the boring was grouted closed. 

Proper design, construction, and installation of the monitoring well s were essential for accurate 

interpretation of the groundwater data . The installation procedures for the pe1manent wells installed 

during the RI program were consistent wit_h the USEPA Region 2 CERCLA QA Manual and the 

NYSD EC Technical Administrative Guidance Memorandum (T AGM) #HWR-88-4015 regarding 

design, installation, development and collection of groundwater samples. Further, the RI program 

was in compliance with all requirements described in the NYSDEC, 6 New York State Codes, Rules 

and Regulations (NYCRR) Part 360, Solid Waste Management Facilities Regulations, Section 360-

2.1 I, which details groundwater monitoring well requirements. 

The overburden monitoring wells were installed using 4.25-inch l.D. hollow stem augers. The 

borings were advanced to auger refusal , which for the purposes of these investigations is defined as 

the contact between weathered shale and competent shale. During drilling, split spoon samples were 

collected continuously until spoon refusal was encountered. Monitoring wells were constructed of 
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ASTM-approved Schedule 40 polyvinyl chloride (PVC) casing and a 5-foot PVC well screen with a 

slot size of 0.010-inch, with threaded, flush joints that contained a rubber gasket. A silt sump "point" 

was installed at the bottom of each well. No solvents or other adhesives were used to connect the 

PVC casing. Prior to installation, well components were inspected to ensure that a proper working 

condition would exist upon completion . All monitoring well components were inspected prior to use 

to ensure that they were clean, uncontaminated, and free of any defects in workmanship . 

A sand pack was placed by pouring sand from the surface into the annular space between the well 

screen and the hollow stem auger. The sand pack was not extended more than two feet (but not less 

than six inches) above the top, or six inches below the bottom of the screen. A layer of bentonite 

chips measuring between one and two feet thick was poured within the annular space and extended 

from the top of the sand pack to the ground surface. 

Wells were screened from 3 ft . above the water table (if space allowed) to the top of the competent 

shale. Water table variations, site stratigraphy, and expected contaminant flow and behavior were 

also considered in detennining the screen length and position. The overburden monitoring wells 

installed had a maximum screen length of five feet and were screened through the till/weathered shale 

aquifer. 

For the permanent wells installed during the RI program, wells were protected with a steel casing, 

four inches in diameter and 5 ft. in length. This protective steel casing extended 2.5 ft. bgs to prevent 

heaving by frost. The protective casing had a locking cap with a weather-resistant padlock. A weep 

hole was drilled at the base of the protective steel casing above the cement collar to allow drainage of 

water. A locking expandable cap was also placed in the top of the PVC well casing. A cement collar 

was placed around each well and a pennanent well identification number was marked on the steel 

protective casing. 

2.2.4.2 Monitoring Well Development 

Following well installation, each monitoring well was developed to assure that a proper hydraulic 

connection existed between the well and the sunounding aquifer. The development of monitoring 

wells was performed two to seven days after well installation and at least seven days prior to well 

sampling. During development, every effort was made to attain the lowest turbidity , preferably less 

than 50 Nephelometric Turbidity Units (NTUs). 

Well development consisted of light purging with a bailer until two to four gallons of water were 

removed. After purging, the water in the well was removed using a peristaltic pump set to maintain a 

flow rate between 1.5 and 3 liters per minute (L/min). Near the end of the development process, the 

flow rate was lowered to a minimal level of 0.1 L/min. This low flow allowed the well and the 

smrnunding formation to be developed while not creating a large influx of si lt and clay, which are 

major constituents of the surrounding till. 
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The criteria used to determine if the wel l had been properly developed were based upon the guidance 

provided by NYSDEC TAGM #HWR-88-4015. Measurements of temperature, specific conductivity 

and pH were collected and recorded for each well volume using field instrumentation (i.e., a Hydac 

Model 91 O fie ld meter for the RI sampling program). A Hach® portable field turbidimeter with full

scale ranges of 1.0, 10, and 100 NTUs was used to measure turbidity during RI development 

activities, while an Engineered Systems Model 800 (full scale ranges of 20 and 200 NTUs) was used 

during the EBS at the DRMO Yard. Development operations continued until three consecutive 

readings of water quality indicator parameters met the criteria listed in Table 2-1. 

In addition to meeting the primary conditions, at least three well volumes of water were removed 

from each well during development whenever it was possible. If less than tlu·ee well volumes were 

removed due to low groundwater recharge rates , sufficient water was removed to ensure that the 

primary conditions were achieved prior to sampling. In all instances, at least one well volume was 

removed from each well prior to sampling. 

2.2.4.3 Groundwater Sampling 

Groundwater sampling completed during the EBS in March 1998 was conducted using bailers. 

Groundwater sampling completed during the RI was conducted in accordance with procedures 

specified in the EPA standard operating procedure (SOP) titled Groundwater Sampling Procedure, 

Low Flow Pump Purging and Sampling (USEPA, 1998). 

Prior to sampling the permanent wells, the static level of water present in the well was measured. 

Then, the bladder pump was installed in the well and the water level was measured again. Permanent 

wells were purged prior to sampling using a Marschalk bladder pump constructed of stainless steel 

and containing a Teflon® bladder. The purging process began with the inlet of the pump being set at 

the bottom of the well screen (or at least six inches from the bottom of the well). A flow rate of 

between 0.5 and 1.0 Umin was then established and the standing water contained in the well was 

purged and captured in a graduated five-gallon bucket. During the purging process, the water level in 

the well was continuously monitored with an elech·onic water level meter and the level was 

periodically recorded. Water quality indicator parameters including turbidity , temperature, specific 

conductivity, pH, dissolved oxygen content (DO), and oxidation-reduction potential (ORP) were 

monitored and recorded eve1y two to four minutes using a YSJ 600 XL Water Quali ty Meter. Well 

purging and monitoring continued until the quality of the samp led groundwater indicated that the well 

had stabilized. The well was considered stabilized and ready for sample collection once the indicator 

parameter values remained within the criteria listed in Table 2-1 for three consecutive readings. 

Groundwater sampling commenced once the well had stabilized, or once the water level in the well 

had recovered sufficiently to pe1mit collection of samples. In some very low-yielding formations, it 

was not possible to sample with minimal drawdown even using the lowest pumping rates. 
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Once the indicator parameters had stabilized, samples were collected at flo w ra tes between 100 to 250 

mi lliliters per minute to minimize the amount of water level drawdown found in the well (less than 

0.3 ft. with the water level stabilized) . The water level was monitored eve1y three to five minutes (or 

as appropriate) during pumping. Pumping rates were reduced as needed to the minimum capabilities 

of the pump to avoid pumping the well dry. If the well's recharge rate was very low, purging and 

sampling was intenupted to ensure that the well ' s static water level did not drop below the level of 

the pump. A steady purge/sample flow rate was maintained to the maximum extent practicable. 

Samples were collected by allowing the discharge flow from the sampling pump to flow slowly down 

the inside of the container. The order used for sample collection was: I) VOCs, 2) semi volatile 

organic compounds (SVOCs), 3) Metals , 4) Pesticides/polychlorinated biphenyls (PCBs) , 5) Cyanide, 

and 6) Total Recoverable Petroleum Hydrocarbons (TRPH) . The collection of meta ls samples was 

placed early in the collection sequence to minimize the amount of turbidity degradation that could 

occur. 

Gauging, purging, sampling, and monitoring equipment were decontaminated by standard procedures 

listed in the Generic Work Plan prior to being used at each well. Water level indicators and pumps 

were placed into polyethylene bags to prevent contamination during storage or transit. 

2.2.5 Sample Analyses 

Chemical analyses were completed by contract laboratories certified in the state of New York and by 

the US Army Corp of Engineers (USACE), Omaha District (fonnerly Missouri River District). 

2.2.5.1 Soil Samples 

Soil sample analyses completed as part of the EBS and the RI were submitted for the physical and 

chemical analyses listed in Table 2-2. 

2.2.5.2 Surface Water Samples 

Surface water sample analyses completed as part of the EBS (SEAD-1 21 I) and RI were submitted for 

the physical and chemical analyses listed in Table 2-3. 

2.2.5.3 Ditch Soil Samples 

Ditch soil sample analyses completed as part of the EBS (SEAD-121 I) and RI were submitted for the 

phys ical and chemical analyses listed in Table 2-4 . 

2.2.5.4 Groundwater Samples 

Groundwater sample ana lyses completed at the DRMO Yard as part of the EBS and the RI were 

submitted for the physical and chemical analyses listed in Table 2-5. 
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TABLE 2-1 

SUMMARY OF WELL DEVELOPMENT CRITERIA 

SEAD-121C AND SEAD-1211 R1 REPORT 

Seneca Army Depot Activity 

Water Quality Indicator Parameter SEAD-121C 

Development Criteria 

Water Volume Removed At least three well volumes* 

Dissolved Oxygen Not Applicable 

PH ± 10 % 

Specific Conductance ± 10 % 

Temperature ± 10% 

Turbidity Preferably < 50 NTUs 

* unless well pumped dry and low recharge. 
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TABLE 2-2 

SUMMARY OF SOIL SAMPLE ANALYSES 

SEAD-121C A D SEAD-1211 RI REPORT 

Seneca Anny Depot Activity · 

Sample Analysis SEAD-121C SEAD-12IC SEAD-121 I 
EBS RI EBS 

TCL * vo l:iti le orga nic compounds • • • 
by Method 82608 

TCL * semi volatil e organic • • • 
compounds by Method 8270C 

TCL * pesticides by IV!ethod 808 I • • • 
and PCBs by Method 8082 

TAL* metals by EPA Methocl60 10 • • • 
Cyanide by EPA SW 846 Method • 
9012 

Total Petroleum Hydrocarbon by • 
EPA Method 418 . l 

Total Org,mic Carbon by Lloyd • 
Kahn Method 

* TCL = Target Compound Li si 

TAL "" Target Analyte Li st 

EBS = Env ironmental Baseline Survey 

RI = Remedia l Investigation 

P:\PI T\Prnjcc:ts\SEN EC A' PI f) Arca\ Jl cport\DrJrt Fina l': fahksi f ;\ !3 LE 2s.dm: 

SEAD-1211 

RI 

• 

• 

• 

• 
• 

• 

• 
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TABLE 2-3 

SUMMARY OF SURFACE WATER SAMPLE ANALYSES 

SEAD-121C AND SEAD-1211 Rl REPORT 

Seneca Army Depot Activity 

Analysis SEAD 
121C 

·····-
Volalile organic compounds by Method 524.2 • 
TCL* semivol ,11ile organic compounds by NYSDEC • 
CLP 

TCL* pesticidesiPCBs according the NYSDEC CLP • 
sow 
TAL* metals and cyan ide by NYSDE:C CLP • 
Cyanide (total and amenable) by SW846 9012 • 
Total Petroleum Hydrocarbon by EPA Method • 
41 8. 1 

* TCL = Target Compound Li st 

TAL = Tc1rget Ana]yle List 
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TABLE 2-4 

SUMM ARY OF DITCH SOIL SA MPL E ANA LYSES 

SEA D-1 21 C AN D SEAD-1 211 RI REPORT 

Seneca Ann y Depot Activity - Romulu s, New York 

A nalys is SEA D 
121 C 

TCL * vo lat il e organic compounds by NYSDEC • 
CLP 

TCL * semi vo lat ile organic compounds by NYS D EC • 
CLP 

T CL * pest ic id es/PCBs according the NYSD EC C LP • 
sow 
TAL * meta ls and cya nide by NYS D EC CLP • 
Cyanide (tota l and amenab le) by SW846 9012 • 
Total Petroleum Hydroca rbon by EPA M ethod • 
4 18. l 

Tota l O rga ni c Carbon by Lloyd Kahn • 
* TCL = Ta rget Compound List 

T AL = Target A na lytc List 
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TABLE 2-5 

SUMMARY OF GROUND\VATER SAMPLE ANALYSES 

SEAD-121C AND SEAn-1211 RI REPORT 

Seneca Army Depot Activity 

Analysis SEAD-l21C 

EBS RI 

TCL* volatile orgnnic compounds by NYSDEC ASP • 
Volatile organic compounds by EPA Method SW846 • 
8260B 

Vo lati le organic compounds by EPA Method 524.2 

TCL * semivolatile organic compounds by EPA SW846 • • 
Method 8270C 

TCL* pesticides/PCBs according the NYSDEC CLP SOW • • 
TAL* metals by EPA Method 6010B • • 
Total Petroleum Hydrocarbon by EPA Method 418. l • 
TCL = Target Compound List 

TAL = Target Analyte List 

EBS = Environmental Baseline Survey 

RI = Round I of Remedfrd Investigation 

R.2 = Round 2 of Remedial Investigation 
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3.1 SEAD-121C: DEFENSE REUTILIZATION AND MARKETING OFFICE 

YARD (DRMO) 

3.1.1 Previous Investigations 

Results obtained from the 1998 Environmental Baseline Survey (EBS) at the DRMO Yard, otherwise 

known as SEAD-121 C, have been combined with the results of the 2002 Remedial Investigation (RI) 

conducted at this site to yield a single, cohesive and comprehensive discussion of the site 's 

conditions. This discussion is provided in the following text and in Section 4.0. 

3.1.2 Components of the EBS and RI at the DRMO Yard - SEAD-121C 

The following field investigations were performed to complete the EBS and RI characterization of the 

DRMO Yard: 

• Site Survey; 

• Soil Investigation; 

• Ditch Soil Investigation; 

• Surface Water Investigation; and 

• Groundwater Investigation. 

3.1.3 Site Survey 

All sampling locations established during the RI at SEAD- 121 C were surveyed. Monitoring well and 

survey monuments were surveyed by a New York State licensed surveyor. All other sampling 

locations were surveyed using a Global Position System (GPS) system. Coordinates for all sampling 

locations are summarized in Table 3-1. 

3.1.4 Soil Investigation 

As the exact operating practices used at the DRMO Yard are unknown, the soil investigation was 

designed to cover the entire site and to extend beyond the defined site to identify areas of impacted 

soil. Therefore, soil samples were collected from locations inside the DRMO Yard, as well as from 

locations exterior to the site. The entire area within the fence at the DRMO Yard was utilized as a 

storage yard. 
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In accordance with the work plan, a comprehensive soils investigation program was completed at 

SEAD- J 21 C. The objectives of th.is soil investigation program were to determine the nature and 

extent of contamination at and in the vicinity of SEAD-121 C, and establish the extent of impacts to 

soils. In addition, soil samples were collected for analysis of grain size and moisture content to 

provide data to be used in dete1mining remedial alternatives for the site. 

During tbe EBS, a total of four surface soil samples and four subsurface soil samples were collected. 

During the RI, 56 soil samples were collected from 40 sample locations . These samples consisted of 

20 surface soil samples and 36 subsurface soil samples collected from 20 locations. Sample locations 

for the EBS and R1 are shown on Figure 3-1. All sampling was conducted in accordance with the 

procedures outlined in Section 2.2.2 . A listing of all soil samples collected and submitted for 

analyses is provided in Table 3-2. 

3.1.4.1 Soil Borings 

EBS Program 

Four soil borings were advanced and sampled for physical characterizations to a depth of 

approximately 8 feet (ft.) during the EBS. These sampling locations are shown in blue labels on 

Figure 3-1. One soil boring was placed within the fenceline of the DRMO Yard along the northwest 

fence, at a location where evidence suggests that site runoff from the Yard flows into an adjacent 

drainage ditch, which fo1111s the headwaters of Kendaia Creek. The second soil boring was placed 

near the storage cells that are located in the northeast portion of the SEAD, approximately 200 ft. 

north of Buildings T-355 and 360. The third soil boring was placed southwest of the comer of 

Building T-355, where historic spil1s were suspected to have occmTed. The fourth soil boring was 

placed downgradient of the storage area that is located in the extreme southwestern comer of the 

SEAD. At each soil boring location, two samples were collected. One sample was collected from the 

top 2 inches of soil, and the second sample was collected in the depth range of 2 to 3 ft. Each of the 

soil borings was advanced to a depth of auger refusal, which varied from 4.3 ft. below ground surface 

(bgs) at location SB121C-1 to 7.7 ft. bgs at location SB121C-3. Weathered bedrock was typically 

encountered at a depth of 4 to 5 ft. bgs at each soil boring location. 

RI Program 

Sixteen soil borings were advanced and sampled for physical characterizations to a depth of 8 ft. 

during the RJ. These sampling locations are shown in black labels on Figure 3-1. Four soil borings 

(SBDRMO-16, SBDRMO-21 , SBDRMO-22, and SBDRMO-23) are located exterior to the DRMO 

Yard. The remaining twelve soil bori.ngs were advanced within the boundary of the site. Each boring 

location was sampled at a depth of approximately O to 2 ft. bgs and 2 to 6 ft. bgs. The sample 

collected from the O to 2 ft. bgs interval of the split spoon was collected from the top 2 inches of the 

spoon, where vegetative root material, asphalt, or cover materials were not found. The sample 

interval from 6 to 8 ft. was generally classified as fractured bedrock and could not be collected and 

July 2005 Page 3-2 
P:\PIT\Projects\SENECA \PID Area\Report\Draft Final\Text\Sec3_ DF.doc 



Seneca Am1y Depot Activity 
Romulus, New York 

Draft Final RI Report 
SEAD-l2JC & SEAD-1211 

sampled. During the RI, four soil borings (SB12le-2, 8, 15, and 19) had large amounts of rock and 

rock fragments . At these four soil borings, a substantial sample could not be collected from the 

deeper sampling interval ; thus the interval from 0 to 2 ft. was the only one collected for analysis. At 

the other twelve soil borings, the sampling interval from 2-4 ft. bgs and 4-6 ft. bgs were composited 

at each location as a result of the high rock content and collected as one sample for all analysis except 

for voes . Both intervals were sampled together in order to compile a more comprehensive sample. 

Samples collected for voe analysis were collected first, directly from the spoons from the 0 to 2 ft. 

interval. Multiple spoons were needed to fill each VOC jar to the proper weight. The remaining soil 

from all spoons was homogenjzed into the stainless steel bowl. 

Samples from these locations were analyzed for grain size detenninations , density, and moisture 

content. A listing of the sample analyses performed on subsurface soil samples collected from the soil 

boring locations is provided in Table 3-2 . The individual boring logs are included in Appendix B . 

3.1.4.2 Surface Soils 

EBS Program 

A total of 4 surface soil samples were collected from the top of the 2 inches (i .e., 0-2 inches bgs) of 

the soil borings described in the previous section from the DRMO Yard during the EBS. These soil 

samples were collected at locations downgradient of the storage areas and near the storage cells. 

RI Program 

A total of 20 surface soil samples were collected at a depth range of 0 to 2 inches at the DRl\1O Yard 

during the RI (Figure 3-1). Eight samples were located outside the fence bounding the Yard, and 

twelve sample locations were located inside the site. All sampling inside the fence was conducted 

using a split spoon sampler pounded with a hollow stem auger rig according to the procedures listed 

in Section 2.2.2.1 and analyzed for the parameters listed in Section 2.2.5. The surface soil samples 

collected outside the fence , in the area of the ditches, were collected with a 2-foot long stainless steel 

split spoon sampler using a sledge hammer and analyzed for the same parameters as those samples 

collected inside the fence. The hollow stem auger rig could not fit in the areas outside the fence near 

the ditches and was not utilized during the collection. A listing of the sample analyses perfom1ed on 

surface soil samples collected from the DRMO Yard is provided in Table 3-2 . 

These surface soil samples (collected 0 to 2 inches bgs) were combined with the soils samples from 

the top interval of the soil borings (collected Oto 2 ft. bgs). 

3.1.5 Ditch Soil 

The proposed sediment samples have been reclassified as ditch soil. The ditch soil samples are 

located in man-made drainage ditches. The material at the bottom of these ditches is competent shale, 

and any soil in the ditch is the result of erosion due to surface water nmoff and is not naturally 
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present in the ditch. The drainage ditches were constructed for drainage purposes when the Depot was 

first established, and the ditches have not been maintained since the base was decommissioned. It is 

presumed that a maintenance program would be reinstated by the future user to control stormwater 

runoff from the site. 

EBS Program 

No ditch soil samples were collected from the DRMO Yard during the EBS field program. 

RI Program 

Ditch soil samples were collected in and around the DRMO Yard from ten sampling locations. The 

data resulting from the analysis of recovered samples were used to determine the background ditch 

soil chemical concentrations present in the area ofSEAD-121C, confim1 the extent of contamination 

found at the sites, and identify whether contaminates may have migrated via run-off away from the 

sites. 

Ditch soil samples were collected from nine locations outside the perimeter of the fence in the 

drainage ditches that surround the DRMO Yard. A ditch soil sample was collected from a drainage 

ditch northeast of the site, identified as Drainage Ditch #1 for the purposes of this discussion. Three 

ditch soil locations are situated south of the site along a drainage ditch, identified as Drainage Ditch 

#2. Four collection locations for ditch soil samples were collected outside the nmihwest boundary of 

the site in a ditch identified in this discussion as Drainage Ditch #3. One ditch sample location is 

located southwest of the site where Drainage Ditch #3 and Drainage Ditch #2 converge. SDDRM0-9 

was the only location not collected in the drainage ditches sunounding the DRMO Yard. This ditch 

soil location was sampled within the DRMO Yard near a standing body of water. There was no 

obvious drainage route from the standing body of water to the drainage ditches sunounding the site. 

The approximate locations of these ditch soil samples are shown in Figure 3-l. All samples were 

collected according to the procedures described in Section 2.2.2.2. A listing of the analyses 

completed on ditch soil samples is provided in Table 3-3. Data defining ditch soil sample 

characteristics at the time of sample collection are provided in Table 3-4. 

3.1.6 Snrface Water 

EBS Program 

There were no surface water samples collected from the DRMO Yard during the EBS field program. 

RI Program 

Surface water samples were collected in and around the DRMO Yard from ten sampling locations. 

The data resulting from the analysis of recovered samples were used to dete1mine the background 

surface water chemical concentrations present in the area of SEAD-121 C, confinn the extent of 
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contamination found at the site, and identify whether contaminates may have migrated via run-off 

away from the site. 

Surface water samples were collected from nine locations outside the perimeter of the fence in the 

drainage ditches that surround the DRMO Yard. A surface water sample was collected from a 

drainage ditch northeast of the site, identified as Drainage Ditch #1 for the purposes of this 

discussion. Three surface water locations are situated south of the site along a drainage ditch, 

identified as Drainage Ditch #2. Four collection locations for surface water samples were collected 

outside the northwest boundary of the site in a ditch identified in this discussion as Drainage Ditch 

#3. One surface water sample location is located southwest of the site where Drainage Ditch #3 and 

Drainage Ditch #2 converge. SWDRMO-9 was the only location not collected in the drainage ditches 

smTOunding the DRMO Yard. This surface water location was sampled within the DRMO Yard in a 

standing body of water. There was no obvious drainage route from the standing body of water to the 

drainage ditches smrnunding the site. The approximate locations of these surface water samples are 

shown in Figure 3-1. All samples were collected according to the procedures described in Section 

2.2.2.2. A listing of the analyses completed on surface water samples is provided in Table 3-5. 

3.1.7 Groundwater Investigation 

The purpose of the groundwater monitoring program at the DRMO Yard was to dete1111ine whether 

past use of the site has impacted the groundwater underlying and migrating away from the site. 

3.1.7.1 Monitoring Well Installation 

Two temporary monitoring wells were installed at SEAD-121 C during the EBS and an additional four 

monitoring wells were installed during the RI. The locations of the wells are shown on Figure 3-1. 

EBS Program 

One of the temporary monitoring wells, MW121C-2, was located upgradient of the drainage ditches 

along the no1thwestern and southern borders and downgradient of the concrete storage area that is 

located in the southwestern comer of the SEAD . The other temporary monitoring well, MW 121 C-I , 

was placed south of Building T-355. At temporary well ]ocation MW121C-1 , weathered bedrock was 

encountered at a depth of approximately 2.9 ft. bgs. The boring was then advanced to a final depth of 

10 .1 ft. bgs, and a tempora1y well was installed. The tempora1y well was screened over the interval 

of2.1 to 9.7 ft. bgs. 

At temporary well location MW121C-2, weathered bedrock was encountered at a depth of 4 ft. bgs. 

The boring was then advanced to a fina l depth of 7.2 ft. bgs, and a temporary well was installed. The 

temporary well was screened over the interval of 1.6 to 5.9 ft. bgs. Once installed, each well was 

developed, allowed to stabilize, sampled, and then the temporary well was removed and the boring 

was grouted closed. Tempora1y well construction and available groundwater elevation data for both 
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of the temporary wells are summarized in Table 3-6. It should be noted that the temporary wells 

installed during the EBS investigation were not present during the RI. 

RI Program 

Monitoring wells MW121C-3 , MW121C-4, and MWl21C-5 were installed at the approximate 

location of each of the three comers inside the triangular-shaped DRMO Yard. The fourth well, 

MW 121 C-6, was installed towards the center of the rumored location of the fonner concrete storage 

pad. The locations of the wells were selected to monitor the migration of possible contamination out 

of the DRMO Yard and into the smrnunding drainage ditches. All wells were screened in the 

saturated overburden overlying the shale bedrock as described in Section 2.2.4.1. 

Monitoring well construction details for the permanent wells at SEAD-121 C are presented in 

Table 3-7. All construction details were completed in accordance with the procedure outlined in 

Section 2.2.4.1. 

3.1.7.2 Monitoring Well Development 

Following the well installation, each monitoring well was developed to insure that a proper hydraulic 

connection existed between the well and the surrounding aquifer. The development details for the 

EBS and the RI are summarized in Section 2.2.4.2. Monitoring well development data for the 

DRMO Yard wells are summarized in Table 3-8 . 

3.1.7.3 Groundwater Sampling 

Groundwater from five monitoring wells (MW l21C-1 , MW121C-2, MW121C-3 , MW121C-4, and 

MWl 21 C-6) at SEAD-121 C was sampled and analyzed for the parameters listed in Section 2.2.4.3. 

MWDRMO-5 was dry and was not sampled. The first round of sampling for the EBS was completed 

at wells MW121C-l and MW121C-2 in March 1998. The first round of groundwater sampling for 

the RI was conducted February 2003, and the second round of groundwater sampling for the RI was 

completed in May 2003 . Sampling during the RI was completed in accordance with the latest version 

of the EPA groundwater sampling guidance as is discussed in Section 2.2.4.3. A summary of 

groundwater samples collected during the two rounds of sampling during the RI field program is 

provided in Table 3-9. A listing of groundwater quality indicator parameter data at the time of 

sample collection is provided in Table 3-10. 

3.1.8 Aquifer Testing 

Three rounds of water levels were collected at each of the pennanent monitoring wells at the DRMO 

Yard to detennine groundwater elevation and to define the groundwater flow direction at the site. The 

first round of elevation data was co llected on the day of well development, October 29, 2002. The 

second round of measurements was taken on February 2, 2003 , immediately before the first round of 
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groundwater sampling. The final round of elevation measurements was obtained on May 7, 2003 

before the last sampling round. All of the collected groundwater elevation data is presented in Table 

3-11. 

3.2 SEAD 1211: RUMORED COS.MOLINE OIL DISPOSAL AREA 

3.2 .1 Results of Previous Investigations 

Results obtained during the EBS at the Rumored Cosmoline Oil Disposal Area, otherwise known as 

SEAD-121 I, have been combined with the results of the RI conducted at this SEAD to yield a single, 

cohesive and comprehensive discussion of the site's conditions. This discussion is provided in the 

following text and in Section 4.0. 

3.2.2 Components of the EBS and RI at SEAD-1211 

The following field investigations were perfom1ed to complete the EBS and RI characterization of 

SEAD-1211: 

• Surveying; 

• Soil Investigation; and 

• Surface Water Investigations. 

3.2.3 Site Survey 

All sampling locations established during the RI at SEAD-12 ll were surveyed using a GPS system. 

Coordinates for all sampling locations are summarized in Table 3-12. 

3.2.4 Soil Investigation 

3.2.4.1 Introduction 

The objectives of the soil investigation program conducted at SEAD-121 I were to detem1ine the 

nature and extent of contamination present at or in the vicinity of the site and to establish the extent of 

impacts to soils. In addition, soil samples were collected for analysis of grain size and moisture 

content to provide data to be used in detem1ining remedial alternatives for the site. All sampling was 

conducted in accordance with the procedure outlined in Section 2.2.2. 
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During the RI, five soil borings were advanced using a hollow stem auger at SEAD-121 I. These soil 

borings were advanced at specific locations described in the Final Work Plan for the Remedial 

Investigation (RI) at Two EBS Sites in the Planned Industrial Development Area (Parsons, 2002) and 

are shown in black labels on Figure 3-2. All five borings had boring refusal at 2 to 4 ft. bgs . 

Fractured bedrock was encountered in all five locations, which resulted in auger refusal. In most 

cases, fractured bedrock could be seen at the surface when sampling was being conducted at the site. 

A soil sample was collected from each of the five borings at a depth interval of O to 2 ft. Because 

these 5 samples did not seem to vary in character from the surface soil samples ( collected from O to 2 

inches), these 5 samples (collected from the top interval of the boring) were grouped as surface soil 

for the purpose of discussion. 

3 .2.4.3 Surface Soils 

EBS Program 

During the EBS, four surface soil samples were collected at a depth range of O to 2 inches at 

SEAD-1211. Each surface soil sample was collected from a depressed area found within each of the 

four rectangles (formed from the intersection of roadways and locations of warehouses at the site). 

RI Program 

During the RI , 30 surface soil samples were collected at a depth range of O to 2 inches. As stated, 

SEAD-1211 is comprised of four grassy rectangular areas between Avenue C and D. Twenty samples 

were collected within the four blocks that comprise SEAD-121 I. Sample locations were placed on 

each of the four comers of each rectangle, as well as roughly one in the center of each block. The 

remaining ten surface soil samples were collected outside the boundary of SEAD-12 lI: five surface 

soil samples were collected from the four blocks to the west of SEAD-1211, across Avenue C; and 

five surface soil samples were collected from the four blocks east of the site , across Avenue D. All 

sampling locations are shown in black labels on Figure 3-2. 

Surface soil samples (collected Oto 2 inches bgs) were collected at all 30 sample locations (SS121I-5 

to SS121I-34), as presented in Table 3-13. Sampling was conducted in accordance with the 

procedure outlined in Section 2.2.2.1. 

3.2.4.4 Ditch Soils 

The proposed sediment samples have been reclassified as ditch soil. Nine of the ditch soil samples 

located inside SEAD-12 II or upgradient of the site are located in small drainage culverts, and these 

locations are not considered to be sediment since they are not perennially wet and do not support 
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benthic organisms or nom1al wetland vegetation. The tlu-ee ditch soil samples located downgradient 

of the site are located in man-made drainage ditches. The material at the bottom of these ditches is 

competent shale, and any soil in the ditch is the result of erosion due to surface water runoff and is 

not naturally present in the ditch. The drainage ditches were constructed for drainage purposes when 

the Depot was first established, and the ditches have not been maintained since the base was 

decommissioned. It is presumed that a maintenance program would be reinstated by the future user to 

control stom1water runoff from the site. 

EBS Program 

Two ditch soil samples were collected during the EBS program. One sample was collected from a 

drainage culvert downgradient of the materials staging area between Building 343 and Building 331. 

The second ditch soil sample was collected from a drainage culvert downgradient of the staging area 

between Buildings 341 and 329. Locations are shown in blue labels on Figure 3-2. 

RI Program 

Ten ditch soil samples were collected at SEAD-121I during the RI program. The ditch soil samples 

were collected in the drainage basins, culverts, cham1els, and swales surrounding the site, which run 

parallel to the streets, in order to catch possible site migration. Four ditch soil samples were collected 

within the boundary of SEAD-121 I. Three ditch soil sample locations were located across Avenue D, 

east of the site, and tlu·ee ditch soil samples were collected downgradient of the site, to the west. The 

location of the ditch soil samples is shown in black labels on Figure 3-2. 

The three ditch soil samples located downgradient of the site were collected in the main drainage 

ditch naming parallel to Avenue A, located downgradient of SEAD-121!, SEAD-26, SEAD-64A, and 

other industrial portions of the Depot and acting as a point of conversion of all the catch basins 

located throughout the site in a series of three outlet pipes. The area i1mnediately next to the 

discharge point of the outlet pipes was the site of collection of the ditch soil samples . Ditch soil 

samples SD121I-3 and SD121I-2 were collected directly from the discharge pipes, prior to 

converging with existing water in the ditch. Ditch soil sample SD1211-l was collected downgradient 

of the outlet pipe and is classified as the furthest downgradient ditch soil sample collected for the site. 

All sampling was conducted in accordance with the procedure outlined in Section 2.2.2.2. Table 

3-14 summarizes the sampling program for SEAD-1211. Data defining ditch soil sample 

characteristics at the time of sample collection are provided in Table 3-15. 

3.2.5 Surface \Vater 

The objectives of the surface water sampling proposed at SEAD-1211 were to detennine the 

background surface water chemical concentrations (i.e., the surface water concentrations in areas that 

have not been impacted by site activities) present in the area of the site, to delineate the extent of 
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contamination on site, and to establish the potential exposure pathways for offsite transport in the 

drainage basins. However, no continuous source of surface water exits within the bounds of SEAD-

121 I. All surface water located at this site is temporal , generally associated with either storm or 

snowmelt events. 

EBS Program 

No surface water was collected as pati of the EBS program. 

RI Program 

The work plan for the investigation at the Rumored Cosmoline Oil Disposal Area specified that ten 

surface water samples were to be collected at the study area. Three designated locations (SW121I-4, 

SWl 211-8 and SW 12 lI-9) did not contain surface water at the time of collection, even fo llowing 

periods of rain and snow, thus they were not collected. Four surface water samples were collected 

from standing water locations around SEAD-12 ll, typically near the catch basins along the side of the 

streets. These samples were collected following a precipitation event to ensure sufficient water was 

available for collection. Standing water does not accumulate at these locations during dry periods. It 

is assumed that the standing water either drains into the nearby catch basins or is slowly absorbed and 

infiltrated into the soil. 

The remaining three surface water samples were collected in the main drainage ditch running parallel 

to Avenue A, located downgradient of SEAD-121I, SEAD-26, SEAD-64A, and other industrial 

portions of the Depot and acting as a point of conversion of all the catch basins located throughout 

the site in a series of three outlet pipes. Surface water samples SW121I-3 and SW1211-2 were 

collected directly from the discharge pipes, prior to converging with existing water in the ditch. 

Sample SW121I-l was collected downgradient of the outlet pipe and was the furthest downgradient 

surface water sample collected for the site. The locations of surface water samples are shown in black 

labels on Figure 3-2. All sampling was conducted in accordance with the procedure outlined in 

Section 2.2.3 . Table 3-16 summarizes the sampling program for SEAD-1211. 

3.2 .6 Groundwater Investigation 

The purpose of the groundwater monitoring program at SEAD-12 1 I was to define the horizontal and 

vertical extent of impacted groundwater, detern1ine the direction of groundwater flow in the area of 

the site, detern1ine the hydrogeologic properties of the aquifer to assess contaminant migration and 

potential remedial actions, and determine the background groundwater quality. 

The monitoring wells were originally to be located and installed within the soil borings (SB1211-l to 

SB 121I-5). Upon drilling the soil borings to a refusal point of 4 ft ., the holes were left open to 

monitor the potential collection of groundwater. Water did not collect at any of the five holes, and 
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therefore it was concluded that if wells were installed in the borings , the wells would not produce 

noticeable groundwater. Consequently, the wells were not installed. 

SEAD-121I (as well as the neighboring Solid Waste Management Unit (SWMU), SEAD-68) is 

located on the top of the apparent groundwater divide. Therefore, there are no groundwater results 

that are applicable to SEAD-121 I. There are wells at downgradient locations at SEAD-121 C, SEAD-

26, SEAD-50/54, and SEAD-25. All of these wells are managed as part of investigations for different 

SWMUs at SEDA. 
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Location 

Table 3-1 
Summary of Survey Data: SEAD-121 C 

SEAD-121C AND SEAD-1211 RI REPORT 
Seneca Army Depot Activity 

Ground Surface 
Northing Easting Elevation PVC Elevation 

Identification (NAD 83 - ft) (NAD 83 - ft) (NAVD 88 - ft) (NA VD 88 - ft) 

Surface Soil Locations 
SSDRMO-10 996979.99 749845 .55 729.787 
SSDRMO-11 996973 .27 749677.57 73 1.542 
SSDRMO-12 997083.39 749644.32 733.004 
SSDRMO-13 996890.19 7497 19.71 730.811 
SSDRMO-14 996863 .35 749438.48 730.492 
SSDRMO-15 996781.68 749440.86 721.836 
SSDRMO-16 996836.69 749605.78 722.562 
SSDRMO-17 997030.18 749381.86 727.098 
SSDRMO-18 997378.1 749795.19 728.871 
SSDRMO-19 997551.16 749950.74 728.419 
SSDRMO-20 996839.49 750051.42 730.837 
SSDRMO-21 997631.71 750195.56 731.43 
SSDRMO-22 997437.44 750143.35 733.244 
SSDRMO-23 996766.4 749792.29 723 .86 
SSDRMO-24 997409.47 749923.52 73 0.505 
SSDRMO-5 997220.91 749915.22 730.849 
SSDRMO-6 997044.64 749908.68 730.113 
SSDRMO-7 996847.89 750221.31 734.765 
SSDRMO-8 996870.74 749882.54 728.736 
SSDRMO-9 997121.1 749788.9 731.807 
Soil Borings Locations 
SBDRMO-10 996990.44 749577.77 732.214 
SBDRMO-11 997052.79 749709.09 732.515 
SBDRMO-12 996871.54 749767.39 730.348 
SBDRMO-13 996936.58 749456.42 731.156 
SBDRMO-14 996875 .84 749671.6 730.688 
SBDRMO-15 996827.45 749547.31 728.93 
SBDRMO-16 996838.91 750135.15 73 1.232 
SBDRMO-17 996840.35 749947.1 728 .546 
SBDRMO-18 997435.34 750008 .24 733.033 
SBDRMO-19 997231.46 749728.31 731.946 
SBDRMO-20 996834.74 749456.43 729.377 
SBDRMO-21 997705 .32 750165.5 731.05 
SBDRMO-22 997454.92 750291.57 736 
SBDRMO-23 997655.65 749996.35 727.832 
SBDRMO-24 997288.85 750056.52 732.531 
SBDRMO-5 997322.07 749936.83 730.879 
SBDRMO-6 996918.05 749882.82 729.161 
SBDRMO-7 997254.23 749819.49 729.519 
SBDRMO-8 996982.28 749778.83 731.39 
SBDRMO-9 996875.42 749831.47 730.43 
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Location 
Identification 

Table 3-1 
Summary of Survey Data: SEAD-121C 

SEAD-121C AND SEAD-1211 RI REPORT 
Seneca Anny Depot Activity 

Ground Surface 
Northing Easting Elevation PVC Elevation 

(NAD 83 - ft) (NAD 83 - ft) (NAVO 88 - ft) (NA VD 88 - ft) 
Monitoring Well Locations 
MW121C-3 997507.91 749999.17 733.328 733.41 
MW121C-4 996866.95 749922.29 729 .859 731.24 
MW121C-5 996896.87 749448.53 731.62 732 .3 
MW121C-6 997040.99 749613.64 733 .041 734 .08 
Surface Water and Ditch Soil Locations 
SW/SDDRMO-1 997783.54 750020.78 722.758 
SW/SDDRMO-10 997567.58 750188.66 726.577 
SW/SDDRMO-2 996827.47 750120.08 728.57 
SW/SDDRMO-3 996851.59 749726.49 720.916 
SW /SDDRMO-4 997327.43 749775.48 721.405 
SW/SDDRMO-5 996770.81 749452.27 719.279 
SW /SDDRMO-6 996864.4 749334.6 717.145 
SW /SDDRMO-7 996572.01 749161.74 715 .185 
SW /SDDRMO-8 996634.58 749081.28 716 .346 
SW/SDDRMO-9 997370.53 749955.47 730.482 
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Table 3-12 
Summary of Survey Data: SEAD-121 I 

SEAD-121C AND SEAD-1211 RI REPORT 
Seneca Army Depot Activity 

Ground Surface 
Location Northing Easting Elevation 

Identification (NAD 83 - ft) (NAD 83 - ft) (NA VD 88 - ft) 

Surface Soil 
SB121I-1 995134.62 751429.66 744 .116 
SB12ll-2 994774.98 751398 .61 741.195 
SB121I-3 993858.04 751444.5 744.773 
SB1211-4 993263.9 751385.07 742.38 
SB 1211-5 993462.77 751485.25 747.191 
SS121I-1 995206.36 751476.69 
SS121I-10 994219.65 751465.5 742.601 
SS121I- I 1 994257.88 75 1344.83 745.435 
SS1211-12 993711.38 751512.5 745 .597 
SS1211-13 993688 .28 751370.81 745.102 
SS121l-14 993615 .84 751506.74 746.386 
SS1211-15 993596.98 751348.01 744.781 
SS1211-16 993118.94 751551.07 749.245 
SS121I-17 993055 .23 751346.07 741.685 
SS1211-18 995535.8 751184.74 744 .894 
SS121I-19 995046.39 751204.71 745.475 
SS121I-2 994638 .65 751531.37 
SS1211-20 994642 .37 751208.02 744.269 
SS1211-21 993951.98 751220.2 742 .826 
SS1211-22 993349 .34 751238.63 741.906 
SS121I-23 995265.53 751555 .95 748.836 
SS121I-24 994691 .52 751572 .55 746.111 
SS121I-25 993935.49 751600.17 747.41 
SS1211-26 993495 .76 751618.19 748 .096 
SS121I-27 993363 .28 751398.2 1 742.978 
SS121l-28 994014.1 751400.37 744.774 
SS121I-29 994628.57 751294.95 738 .675 
SS121I-3 994130.84 751494.92 
SS121I-30 995656.23 751535.71 747.866 
SS121I-31 995554.62 751436.22 744.826 
SS121I-32 995496.91 75 1254.6 745.813 
SS121I-33 995248.38 751373.26 747.41 
SS121I-34 995006.57 751470.02 743.415 
SS1211-4 993378.24 751513 .14 
SS12II-5 994982.32 751311.35 740.961 
SS1211-6 994891 .02 751472 .32 744.032 
SS121I-7 994898.23 751317 .98 741.223 
SS121I-8 994361.1 751494.58 743.692 
SS 121 I-9 994351.89 75 1311.25 744.254 
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Page I of2 
7/13/2005 



Table 3-12 
Summary of Survey Data: SEAD-1211 

SEAD-121C AND SEAD-1211 RI REPORT 
Seneca Army Depot Activity 

Ground Surface 
Location Northing Easting Elevation 

Identification (NAD 83 - ft) (NAD 83 - ft) (NAVD 88 - ft) 
Surface Water and Ditch Soil 
SW/SD121I-l 992962.25 750592.66 743 .255 
SW/SD121I-10 995433 .74 751244.74 744.035 
SW/SD121I-2 994312.37 750577.55 737.467 
SW/SD121I-3 995542.76 750540.98 736.6 
SD 1211-4 993037.94 751345 .28 738.742 
SW/SD121I-5 993045.44 751647.88 756.11 
SW/SD12ll-6 993715.11 751318.73 743 .046 
SW/SD121I-7 995572.01 751554.66 745 .644 
SD121I-8 994337.91 751299.84 741.506 
SD121I-9 994342.44 751590.26 744.008 
SD121I-1EBS 993741.65 751334.46 
SD121I-2EBS 995081.23 751286.55 

P:\PIT\ Proj ects\SENECA \PJD Arca\Rcporl\Draft Final\Tab les\Secti on 3\survey data- 121 l.xls\S 121 1-all 
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4.0 NATURE AND EXTENT OF IMP ACTS 

Draft Final R.I Repmt 
SEAD-121 C:& SEAD-121 1 

Data quality objectives for this investigation follow the guidance described in Data Quality 

Objectives (DQO) for Remedial Response Activities : Development Process (USEPA, 1987) that is 

described in the approved Generic Installation RI/FS Work Plan for SEDA. This DQO document has 

been replaced by the Data Quality Objectives Process for Hazardous Waste Site Investigations, Final 

(USEPA, 2000c). Although the work plans for this site referenced the earlier DQO document 

(USEPA, 1987), a review of the Interim Final Guidance (USEPA, 1993d) indicates that the 

development of the field investigation program for SEAD-121 C and SEAD-12 lI essentially followed 

the steps outlined in the Interim Final Guidance. These steps include development of a conceptual 

site model, defining the exposure scenarios, detem1ining the regulatory objectives, defining the 

boundaries of the operable units, 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 tlu·eat exists in a complete exposure 

pathway by confirming the presence of a hazardous chemical substance associated with the sites, 

based on visual and historical information on the chemical sources. The specific locations of 

chemical impacts were identified during the Investigation of Environmental Baseline Survey (EBS) 

Non-Evaluated Sites (Parsons, 1999) and from historical information about activities conducted at the 

sites. In order to maintain consistency between the Generic Installation RI/FS Work Plan, the 

Planned IndustTial/Office Development (PID) Work Plan, and the reports prepared for SEDA, this 

report will continue to reference the earlier DQO document. 

Validation of analytical data resulting from analytical determinations in soil , ditch soil , surface water, 

and groundwater will be performed in a manner that is generally consistent with procedures defined 

in the United States Environmental Protection Agency 's (USEPA) "National Functional Guidelines 

for Organic Data Review" and consistent with USE PA Region 2 's Standard Operating Procedures 

(SOP). Specific data validation procedures that will be followed include: 

• Training Course For CLP Organic Data Validation 2001, Revision 2; 

• HW-24, Validating Volatile Organic Compounds by SW-846 Method 8260B, Revision 1, June 

1999; 

• HW-29, Measurement of Purgeable Organic Compounds in Water by Gas Chromatography/Mass 

Spectrometry (GC/MS): Capillary Column, Acquired Using Method 524.2 (Revision 4.1 , 1995), 

Revision 1, October 2001; 

• H\V-22 , Validating Semivolatile Organic Compounds by SW-846 Method 8270, Revision 2, June 

2001 ; 

• HW-23B, Validating Pesticides/PCB Compounds by SW-846 Method 8082, Revision 1.0, May 

2002; and 
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• HW-2, Evaluation of Metals Data for the CLP Program, Revision 11 , January 1992. 

4.1 INTRODUCTION 

This section presents the analytical results for all media sampled at and smrnunding SEAD-12 IC and 

SEAD-121 I. Data from the EBS Investigation collected in 199 8 and data collected during the 2002 

Remedial Investigation (RI) field sampling events have been merged individually for each site to 

yield a single data set for the site, and the combined data set for each site is discussed separately for 

each area in this report. 

The investigation activities perfonned for the EBS and RI generated Level I and Level IV analytical 

data . These data categories are described in the earlier DQO document (USEPA, 1987). The Interim 

Final Guidance (USEPA, 1993d) describes two data categories, screening data with definitive 

confirmation, and definitive data. These two categories are associated with specific quality assurance 

and quality control elements. The Level I and IV data meet the applicable QA/QC requirements for 

screening and defini~ive data , which are presented in the Interim Final Guidance. To maintain 

consistency between the work plans and reports prepared for SEDA, the data categories will continue 

to be referred to using "Level" terminology. 

The types of media investigated at SEAD-121 C and SEAD-121 I are as follows : 

• Surface Soil (both SEADs); 

• Subsurface Soil (SEAD-121C only); 

• Groundwater (SEAD-121C only); 

• Surface Water (both SEADs); and 

• Ditch Soil (both SEADs ). 

Classes of parameters analyzed for media during the two site investigations (i .e., the EBS and RI) are 

summarized in Tables 2-2 through 2-5 for soil, groundwater, surface water, and ditch soil, 

respectively. Detailed chemical analyses perfom1ed include detemlinations of: 

• Volatile organic compounds (VOCs); 

• Semivolatile organic compounds (SVOCs) ; 

• Chlorinated pesticides (Pesticides); 

• Polychlorinated biphenyls (PCBs); 

• Metals and cyanide; 
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• Total organic carbon (TOC); and 

• Total Petroleum Hydrocarbons (TPH) . 

Draft l' inal RI Rep01t 
SEAD-I2 IC & SEAD-I2I 1 

The VOC and SVOC analyses also included the identification and quantification of tentatively 

identified compounds (TICs). The 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 found at the sites. 

Complete analytical data tables are provided in Appendix C. 

Field duplicates were collected for each media during the EBS and the RI field investigations. In the 

data presentation in this report, the analytical results of each pair of sample and field duplicate 

samples were averaged to produce a single result used to represent the sample location during a 

specific sampling event. The following procedures were used to average the results of a sample and 

its field duplicate: 

• 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 the sample and the duplicate sample, then the reporting limits 

(RLs) were averaged. 

• If an analyte was detected in only one member of a sample/duplicate pair; then the analyte was 

considered present at a level equal to the average of the detected value and one-half of the RL for 

the non-detect member. 

Table C-lA in Appendix C presents the method used for selecting qualifiers assigned to averaged 

sample/duplicate paired results. The sample and its field duplicate were treated as one entry and the 

average concentration was used to represent the result detected at the sampling location. This 

protocol is reflected in all the summary statistics (i.e ., number of detections or exceedances and the 

maximum concentration) presented in this report and in the risk assessment. For completeness, the 

raw data presented in tables in Appendix C include all samples results (i.e., results for the sample and 

its field duplicate); however, the statistics on the left side of the tables were calculated by counting 

the sample and its duplicate as one sample and evaluating its average value. It should be noted that a 

maximum reported value could be generated from the average of a sample/duplicate pair. 

4.2 QUALITY CONTROL 

This section presents and summarizes quality control results computed sample and sample duplicate 

pairs collected during the investigation of SEAD-12 IC (DRMO Yard) and SEAD-121I (Rumored 

Cosmoline Oil Disposal Area). Sample and sample duplicates were collected at a frequency of no 
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less than one pair per every 18 field samples . The number of sample and sample duplicate pairs 

collected during the PID site investigation is summarized below. 

Site Media Number of Sample/Duplicate Pairs 
SEAD- 121C Surface Soil 5 
SEAD-121C Ditch Soil 1 
SEAD-121C Groundwater 2 
SEAD-121C Surface Water 1 

Building 360 (SEAD-27) Groundwater 2 
SEAD-121I Surface Soil 3 
SEAD-1211 Ditch Soil 1 
SEAD-1211 Surface Water I 

The level of agreement between sample and sample duplicate results is determined and documented 

by calculating the Relative Percent Difference (RPD) that exists between a parameter rep01ied in the 

sample and in its duplicate. Generally, RPD values of 50% or less suggest that sampling and analyses 

processes are in control; RPD values above 50% wan-ant additional evaluation and consideration, 

before the results are accepted or rejected. Such consideration should include review of all data 

reported for the sample/duplicate pair to determine if the noted variability is limited to a single 

analyte or is wide-spread across the sample or across a group of analytes. Factors also considered 

include evaluation of the data to assess whether that particular analyte is detected at a concentration 

· near, or below the detection limit (i.e., estimated or "J" flagged) , in one member of the 

sample/duplicate pair while the analyte was not detected at all in the second member of the pair. 

4.2.1 Discussion of RPD Results 

Comparisons of repo1ied sample and sample duplicate results were done for sample/duplicate pairs 

collected from SEAD-121C and SEAD-1211 for each media sampled (i.e. , soil, ditch soil, surface 

water, and groundwater) . Table 4-lA presents a summary of the analytes found with RPDs greater 

than 50% in each of the sampled media. In general, the RPD results were acceptable and did not 

identify any significant errors in the dataset as a whole. Matrix influences are believed to be a 

contributing factor, mainly influencing the results of SVOCs and more specifically the Polycyclic 

Aromatic Hydrocarbons (P AHs ). Matrix interference is believed to affect SEAD-121 C surface soil. 

The other major factors affecting the RPD results were laborat01y contamination and laboratory 

instrument performance. SEAD-12 II ditch soil and surface soil both reported SVOCs with Percent 

Difference greater than 20% and data validation noted Matrix Spike (MS) /Matrix Spike Duplicate 

(MSD) recovery problems for several PA.Rs in the ditch soil. VOCs such as acetone, carbon 

disulfide, chlorofom1, methyl ethyl ketone, and methylene chloride were reported by the laboratory, 

however based on a Parsons' review of the dataset, data val idation, and professional judgment, these 
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results are "false positives" and may result from contamination m the laborato1y or sample 

preservation process . 

Another factor that affects RPD results was turbidity found in groundwater sample/duplicate pairs 

collected from temporary wells. Groundwater samples from SEAD-121 C temporary wells detected 

several pesticides at concentrntions just above or below (i .e. , estimated) the detection limits for the 

specific analyte . This problem was limited to the sample/duplicate groundwater pair (EB153/EB023) 

collected during the EBS in 1998, where hailers and temporary wells were used. Additionally, 

turbidity in groundwater samples also impacted the results reported for antimony, arsenic, cadmium, 

chromium, cobalt, copper, iron, nickel , and vanadium in one of the two sample/duplicate pairs from 

SEAD-121 C. These detections were general below or slightly above the detection limit of the 

individual metal. 

4.2.2 Summary of RPD Results by Site and Media 

4.2.2.1 SEAD-121C 

Surface Soil 

Five sample/duplicate pairs were collected during the EBS (1998) and the Rl (2003). Table 4-lB 

summarized analytes that have a RPD greater than 50% and presents the results for the samples, its 

con-esponding duplicate, and the calculated RPD value. Table C-1B presents the complete results of 

the samples, its duplicate, and RPD value. Table 4-1B identifies P AHs as the chemical group with 

most frequently having RPDs greater than 50%. Three sample/duplicate pairs (EB231/EB014, 

DRMO-1074/DRMO-1080, and DRMO-1002/DRMO-1003) had at least seven of the sixteen PAHs 

with RPDs greater than 50%. 

Sample/duplicate pair EB231 /EB014 was collected during the EBS; what is significant about this pair 

is that the duplicate (EB014) shows that a majority of the SVOCs are present at the site, while the 

sample (EB231) shows non-detects for all the SVOCs except for bis(2-ethylhexyl)phtha1ate. Looking 

at results from other samples (i.e. , SS121C-4 and SBDRMO-5, in order of proximity) collected in 

close proximity to sample/duplicate pair EB23 l/EB0 14, indicates that at least 11 of the 16 P AHs are 

present in the area and they typically exist at concentration greater than found in EBO 14. While the 

two comparison samples were collected 5 years after the EBS sample was, and therefore could be 

impacted by events not reflected in the 1998 event, the frequent detections of PAHs at elevated 

concentration in this area suggests that the results posted for EBO 14 are more reflective of conditions 

likely to exist in the area. Similar findings are observed for the pesticide , delta-BHC, and metals in 

these samples. The sample/duplicate pair EB229/EB020 was collected during the EBS. There were 

no significant RPD issues for this sample/duplicate pair. Common sources for RPD above 50% were: 

detection below, at, or slightly above the detection limit in one of the members; different detection 

limits for each member, or detection in both members below the detection limit. 
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Sample/duplicate pair DRMO- 1074/DRM0-1080 was collected during the RI ; note that several PAHs 

were detected at different concentration between the members. The variation in detected 

concentrations can be attributed to matrix interference, sampling technique (i .e. non-homogenous 

mixing of soil sample) or laboratory instrument problems, such as failure to clean equipment or 

laboratory controls outside of limits. Two pesticides and TPH were also potentially impacted by 

sampling technique. In addition, low concentrations were a significant influence on the RPD values 

(i.e. differences between low concentrations producer higher RPD values) for the pesticides and TPH. 

Sample/duplicate pair DRMO-1043/DRMO-1044 was collected during the RI. There were no 

significant RPD issues for this sample/duplicate pair. Common sources for RPD above 50% were: 

detection below, at, or slightly above the detection limit in one of the members; different detection 

limits for each member, or detection in both members below the detection limit. 

The sample/duplicate pair DRMO-1002/DRMO-1003 was collected during the RI; note again that 

several PAI-Is were detected at different concentrations between the members. The variation in 

detected concentrations can be attributed to matrix interference, sampling technique (i.e. non

homogenous mixing of soil sample) or laboratory instrument problems, such as failure to clean 

equipment or laboratory controls outside of limits. In addition, antimony, magnesium, and TPH also 

had RPD above 50%, which could potentially be a(iributed to sample technique. 

Ditch Soil 

A single sample/duplicate pair DRMO-4005/DRMO-4008 was collected during the RI from sample 

location SDDRMO-8, see Table 4-lC. Table C-lC presents the full RPD results for the ditch soil 

sample and the sample duplicate. The majority of the analytes were not detected, but had RPD above 

50% due to different detention limits for the members. The exceptions were acetone, arsenic, barium, 

cobalt, iron, manganese, and sodium. Acetone is a common laboratory contaminant; and the data 

validation indicated acetone was detected below the contract required quantitative limit (CRQL) in a 

method blank. The metals (previously mentioned) variation in detected concentrations was 

potentially influenced by the sampling technique. 

Groundwater 

One sample/duplicate pair of groundwater was collected during the EBS and the RI (EB I 53/EB023 

and 121C-2002/12IC-2004, respectively) , see Table 4-lD. Table C-lD presents the full RPD results 

for the groundwater sample and the sample duplicate. 

As mentioned previously, the EBS sample/duplicate pair EB I 53/EB023 was collected from 

temporary monitoring wells. Samples from temporary wells generally have elevated turbidity from 

sediment entering the well; in addition the sampling teclmique used bailers (a non-low flow method), 

which increases the turbidity in the water column within the well. These two factors are believed to 
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be the source of the pesticides detected in the EBS groundwater samples, and the variation in detected 

concentration of pesticides and metals between the members (EB153/EB023). 

Sample/duplicate pair 121 C-2002/121 C-2004 was collected from permanent monitoring well 

MW 121C-4 during the RI. Metals (aluminum, chromium, cobalt, iron, and zinc) had RPD above 

50%; chromium, cobalt, and iron were detected in one member but not the other generating a high 

RPD value; and aluminum and zinc were detected in both members but at low/high concentrations, 

once again producing a high RPD value . 

Surface Water 

Sample/duplicate pair DRMO-3008/DRMO-3005 was collected from sample location SWDRMO-8 

during the RI. Table 4-lE summarizes the analytes with RPDs greater than 50%; and Table C-lE 

presents the full RPD results for the surface water sample and the sample duplicate. Iron and 

manganese had RPDs above 50%. The variation in iron and manganese concentrations could be 

attributed to the surface water sampling teclmique. 

Groundwater at Building 360 (SEAD-27) 

Data from groundwater monitoring wells at Building 360 (MW-1 and MW-2) and a sump pump (T

sump) , located in a storage tank within Building 360, were included in this report to provide 

background information on contaminants unrelated to SEAD-121C. One sample/duplicate pair was 

collected from each sampling round (April 2003 - DRMO-2005/DRMO-2008 and May 2003 -

DRMO-2013/121C-2019, respectively). Both sample/duplicate pairs were obtained from MW-1. 

Table 4-lF summarizes the analytes with RPDs greater than 50%; and Table C-lF presents the full 

RPD results for Building 360 (SEAD-27) sample/duplicate pairs. 

Sample/duplicate pair DRMO-2005/DRMO-2008 had aluminum with a RPD of 137%, which was 

attributed to a non-detect in DR...T'v1O-2005 and an estimated detection below the detection limit in 

DRMO-2008. Detection in a single member and low concentrations has significant influences on the 

RPD values. 

Sample/duplicate pair DRMO-2013/121 C-2019 had selenium with a RPD of 84%, which was 

attributed at a non-detect in DRMO-2013 and an estimated detection slightly above the detection limit 

in 12I C-2019. Detection in a single member and low concentrations has significant influences on the 

RPD values . 
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Three sample/duplicate pairs (1211-1043/1211-1044, 1211-1006/1211-1031 , and 1211-1025/ 1211-

1030) were collected during the RI . Table 4-lG summarizes the analytes with RPDs greater than 

50% and Table C-1 G presents the full RPD results for the sample/duplicate pairs . 

Sample/duplicate pair 1211-1043/1211-1044 had RPD above 50% in voes, SVOes, and metals. 

Acetone was detected in the field blank associated with the sample/duplicate pair, suggesting acetone 

detection was due to laboratory contamination. Ethyl benzene and ortho xylene were both detected at 

low concentrations below or slightly above their respective detection limits ; small differences at low 

concentrations can produce a large RPD value. Bis (2-ethylhexyl)phthalate was detected in one 

member below the detention limit and not detected in the other member. The metals (antimony, 

arsenic, chromium, cobalt, manganese, selenium, silver, and thallium) were detected at varying 

concentrations that could be attributed to sampling technique (i.e. non-homogenous mixing of soil 

sample). 

Sample/duplicate pair 1211-1006/12 ll-1031 reported acetone with a RPD above 50%. The detection 

of acetone at a low concentration, slightly above the detention limit, in addition, the field blank for 

the SDG detected acetone, which suggest a ' faise positive' due to laboratory contamination. 

Sample/duplicate pair 121I-1025/121I-1030 reported several voes, svoes, metals, and TPH with 

RPDs above 50%. The holding time for the VOC samples was 11 days, which was slightly beyond 

the 10 day holding time for voes but within the holding time limits for SVOCs, metals, and TPH. 

Methyl ethyl ketone and SVOCs (anthracene, bis(2-ethylhexyl)phthalate, and carbazole) were 

detected in one member but not the other, thus producing a higher RPD value. The remaining 

SVOes, metals , and TPH were detected in both members but at different concentrations, which could 

be attributed to sampling technique or laboratory instrument performance. 

Ditch Soil 

A single sample/duplicate pair 121I-4007/121I-4005 was collected during the RI. Table 4-lH 

summarizes the analytes with RPDs above 50% and Table C-lH presents the full results of the RPD 

calculations for the sample/duplicate pair l 2 ll-4007 /1211-4005 . Acetone was detected in a field 

blank suggesting the detection in the sample/duplicate pair was due to laboratory contamination. The 

SVOCs (2-Methylnapthalene, 3,3'-dichlorobenzidine, and acenaphthylene) , 4,4'-DDE, and thallium 

were detected at or below the detection limit in one member but not the other. The remaining SVOCs 

(the majority being PAHs) were detected at two different concentrations; the variation in the detected 

concentrations might be attributed to non-homogenous mixing of soil sample) or laboratory 

instrument problems, such as failure to clean equipment or laboratory controls outside of limits. 
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A single sample/ duplicate pair 1211-3007/1211-3005 was collected during the RI. Table 4-11 

summarizes the analytes with RPDs greater than 50% and Table C-II presents the full RPD results 

for the sample/duplicate pair. Manganese and selenium had RPDs slightly over 50% due to the low 

detected concentrations. Low concentrations can cause a larger RPD values. 

4.3 DRMO YARD (SEAD-121C) 

4.3.1 Surface Soils 

Soil data have been evaluated relative to recommended New York State (NYS) soil cleanup 

objectives, listed in NYSDEC Technical and Administrative Guidance Memorandum (T AGM) 

#4046. However, the discussion in the sections below focuses on the presentation of analytes that the 

Army believes may have particular significance. 

The discussion of soils in this section is divided into surface soils and ditch soil within each chemical 

class. Surface soil is defined as soil that exists at depths extending from O to 2 inches below the 

ground surface (bgs) , beneath the root ball associated with overlying vegetative cover, or beneath the 

base of any overlying road (shale, asphalt, concrete) surface. Subsurface soil, which occurs at depths 

greater than 2 inches bgs or overlying material, is discussed on Section 4.3.2. 

As discussed in Section 3.0, samples collected from drainage ditches adjacent to the DRMO Yard and 

Rumored Cosmoline Oil Disposal Area previously identified as "sediment" samples have been 

reclassified and reviewed as "ditch soil." When the SEDA was first constructed, drainage ditches 

were constructed throughout the Depot to promote stonn-water drainage and flow. When first 

constructed, the ditches were excavated down to competent shale, and during the active life of the 

Depot, maintenance activities were performed (i.e., re-excavated and graded) to remove accumulated 

soil , debris , and vegetation that appeared. Since the mission of the Depot te1minated, ditch 

maintenance has ceased and the ditches have again partially filled with soil, debris, and vegetation. 

However, the historic drainage ditches found in the Administration and Warehouse areas of the Depot 

still do not support aquatic life, as they are only wet after st01m events and continue to provide 

stom1water runoff infiltration and nmoff control. When the Administration and Vlarehouse area and 

land turns over to the future user, maintenance of the drainage ditches would resume to control site 

runoff. 

Summary statistics for the surface soil and ditch soil analyses are shown in Tables 4-2, and 4-3. The 

complete analytical results for surface and ditch soils are presented in Appendix C-2 and C-3, 

respectively. 
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Nine VOCs (identified below) were detected in the 48 surface soil samples collected in SEAD-121 C. 

Table 4-2 presents summary statistics (e.g., frequency of detection, maximum concentration, etc.) 

developed for the samples. 

VOCs Detected in SEAD-121C Surface Soil 

Acetone Chlorofonn Methylene chl01ide 

Benzene Ethyl benzene Ortho Xylene 

Carbon disulfide Meta/Para Xvlene Toluene 

Each of the nine VOCs was detected in fewer than 28% of the samples collected. Three of the 

identified VOCs (i .e., acetone, methylene chloride, and toluene) are common laboratory 

contaminants . Within "Risk Assessment Guidance for Superfund" (RAGS), Volume I (USEPA, 

1989), USEPA has indicated that common laboratory contaminants are only to be considered if the 

concentration of the analyte found in the sample exceeds ten times the level found in the blank. The 

table below compares the maximum detected concentration for these three VOCs to the maximum 

blank concentration. 

Max Sample Max. Blank 10 Times Blank Is the sample 
Concentration Concentration Concentration greater than 

(µg/Kg) (µg/Kg) (µg/Kg) 10 times 
blank? 

Acetone 13 16 160 No 
Methylene chloride 2.6 2.5 25 No 
Toluene 28 2.5 25 Yes 

Based on this evaluation, sample results for acetone and methylene chloride are consistent or less than 

blank levels and the data need no longer be considered. Toluene was detected in nine samples, and 

the maximum concentration found was 28 ~~g/Kg, which is slightly greater than ten times half the 

detection limit found in the blanks (25 µg/Kg). Concentrations measured in the other eight samples 

are less than ten times the value of half the detection limit. 

Carbon disulfide (4.7 ~Lg/Kg) and chlorofonn (4.8 ~tg/Kg) were each detected in two samples at levels 

just above their respective detection limits. Benzene was detected in a single sample collected from 

SBDRMO-9 at a level of 41 µg/Kg. This same sample also contained elevated concentrations of 

July 2005 Page 4-10 
p :\pi t\µ-ojec1 s\se1~ca\pid arcalrcportldraf\ linalltextlsoc4_df.doc 



Seneca Anny Depot Act ivity 
Romulus, New York 

Draft Final RI Rep01t 
SEAD-1 2 IC & SEAD-1211 

ethyl benzene (3,300 J µg/Kg), meta/para xylenes (4,400 J µg/Kg) and ortho xylene (16 µg/Kg). The 

total concentration of benzene, toluene, ethyl benzene, and total xylenes (BTEX) in surface soil 

sample SBDRMO-9 is 7,762 µg/Kg . SBDRMO-9 is located inside the DRMO Yard in the 

southeastern corner. 

Ethyl benzene was also detected at a concentration of 1.0 J µg/Kg in SBDRMO-6. Meta/para xylene 

was detected in two other samples at estimated values of 2 J µg/Kg at SBDRMO-21 , and 2. 7 J µg/Kg 

in SBDRMO-6. 

Ditch Soil 

Three VOCs (identified below) were detected in the ditch soil at the DRMO Yard (Table 4-3). 

voes Detected in SEAD-12IC Ditch Soil 

Acetone I Carbon disulfide I Methyl ethyl ketone 

Acetone was detected in seven of ten ditch soil samples collected, with a maximum concentration of 

150 J µg/Kg at sample location SDDRMO-3 . The ditch soil samples collected for VOC analysis were 

preserved with sodium bi.sulfate. According to research conducted by USACE and published in a 

paper Storage and Preservation of Soil Samples for Volatile Compound Analysis (Hewitt, I 999), 

"greater concentrations of acetone in laborato1y soils and its appearance in field soils was found to be 

associated with both lowering the pH and presence of sodium [bisulfate]." 

Carbon disulfide was detected twice, with a maximum concentration of 12 J µg /Kg detected at 

SDDRMO-6. Methyl ethyl ketone was detected in three samples with a maximum concenh'ation of 

130 J µg/Kg found at sample location SDDRMO-4. 

4.3.1.2 Semivolatile Organic Compounds 

Surface Soils 

Twenty-seven SVOCs (listed below), mainly including PAHs , were detected m the surface soil 

samples collected from the area ofSEAD-121C (Table 4-2). 
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Hexachlorobenzene 
Anthracene 

Benzo a)anthracene 
Benzo(a rene 

Phenanthrene 
Dibenzofuran P rene 

2,4-Dinitrotoluene and n-nitrosodiphenylamine were detected in a single sample (SB121C-2) during 

the EBS. Di-n-butylphthalate, di-n-octylphthalate, and hexachlorobenzene were detected at low 

frequency (10%, 4%, and 2%, respectively) and at low concentrations . 

Seven of the detected PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, ch.rysene, dibenz(a,h)anthracene, and indeno(I ,2,3-cd)py.reneJ are known 

carcinogenic PAHs (cPAHs). The concentration ofcPAHs detected in soils at SEAD-121C computed 

for each individual sample, and the results were compared to NYSDEC's recommended screening 

level of 10 mg/Kg benzo(a)pyrene toxicity equivalent (BTE). The BTE value calculation is based on 

the relative toxicity of the individual cP AHs , as cited by US EPA Integrated Risk Information System 

(IRIS) Database. The BTE value is calculated by multiplying the concentration of the individual 

cP AI-is in each sample by the following factors (based on IRIS) and summing the results: 

Analyte 
Benzo( a )pyrene 
Dibenz( a,h )anthracene 
Benzo( a )anthracene 
Benzo(b )fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Benzo(k)fluoranthene 
Chrysene 

Toxicity Factor 
1 
1 
0.1 
0.1 
0.1 
0.01 
0.01 

A higher multiplier represents a greater carcinogenic health risk. 

Only a single concentration ofBTE (11.5 mg/Kg at location SSDRMO-12) exceeded NYSDEC's 10 

mg/Kg BTE screening value; all of the other BTE values were lower than NYSDEC's screening 

level, and the site-wide average was 1.1 mg/Kg. The distribution of BTE values found at the DRMO 

Yard is shown in Figure 4-1. The BTE data is also graphically summarized in the bar graph 

displayed in Figure 4-2. 
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This bar graph shows that elevated levels of benzo(a)pyrene, the greatest contributor to carcinogenic 

risk based on oral carcinogenic slope factors, are collocated with elevated levels of the other six 

cPAHs. In addition, Figure 4-2 further illustrates that benzo(a)pyrene alone never exceeds the 10 

ppm benchmark value. The figure illustrates that elevated PAI-Is are limited to four discrete locations, 

and are not pervasive across the site or surrounding areas. 

Three of the four locations where the highest BTE levels were found are located in the vicinity of 

Building 316. North of Building 316, BTE were detected at a level of 7 .9 mg/Kg at SBDRMO-24, 

which is within the fenced area identified as the DRMO Yard and situated between two railroad 

spurs. Two locations on the south side of Building 316, which are both outside of the fenced area 

comprising the DRMO Yard, measured BTE at levels of 5.0 mg/Kg and 8.4 mg/Kg at SBDRMO-16 

and SSDRMO-7, respectively. Both of the southern locations are close to access/egress roadways in 

the area, and thus, it is possible that grease and grime from vehicular traffic or material from the 

roadway surface itself has contributed to the levels of contamination found. In addition, a dielectric 

box and transfon11er are located immediately south of Building 317, which is next to sample location 

SSDRMO-7. Benzo( a)pyrene and benzo(b )fluoranthene were the greatest contributors to the BTE 

values at each of the four locations. 

Ditch Soil 

Twelve SVOCs, again comprised mainly of PAHs, were detected in the ditch soil, as shown on Table 

4-3 and summarize in the table below. 

SVOCs Detected in SEAD-121C Ditch Soil 

3 or 4-Methylphenol Benzo(b )fluoranthene Fluoranthene 

Anthracene Benzo(ghi)perylene Indeno( 1,2,3-cd)pyrene 

Benzo( a)anthracene Benzo(k)fluoranthene Phenanthrene 

Benzo( a )pyrene Chrysene Pvrene 

The compounds 3 or 4-Methylphenol, benzo(ghi)perylene, benzo(k)fluoranthene, and indeno(l ,2,3-

cd)pyrene were detected in one sample each; however 3 or 4-methylphenol (790 µg/Kg) was a low 

concentration and a single detect out of 10 ditch soil samples; in addition, surface soil samples did not 

report any detection. This all suggests 3 or 4-methylpbenol was an isolated detection and not a 

pervasive contaminant at SEAD-121C. Benzo(ghi)perylene (290 µg/Kg), benzo(k)fluoranthene (580 

~tg/Kg), and indeno(l ,2,3-cd)pyrene (270 µg/Kg) were levels were compared to TAGM values, and 

none were in exceedance of the comparison TAGM values. Anthracene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, chrysene, fluoranthene, phenanthrene, and pyrene were each 

detected in two samples. The maximum detection of each of these compounds was found in one 

sample, SDDRMO-2, shown in Figure 4-3, which is upgradient of the DRMO Yard in Drainage 

Ditch #2. The maximum BTE value for ditch soil, located at SDDRMO-2, was 2.0 mg/Kg. 
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Fourteen pesticides and three PCBs (identified below) were detected in the surface soil in or near the 

DRMO Yard (Table 4-2). 

Pesticides/PCBs Detected in SEAD-121C Surface Soil 
4,4'-DDD Dieldrin Heptachlor 
4,4' -DDE Endosulfan I Heptachlor epoxide 
4,4'-DDT Endosulfan II Aroclor-1242 

Aldrin Endrin Aroclor-1254 
Alpha-Chlordane Endrin ketone Aroclor-1260 

Delta-BHC Gamma-Chlordane 

Each compound was detected in less than 38% of the samples collected. The maximum pesticide 

concentration detected was 185 J µg/Kg of endosulfan I detected at SSDRM 0-7, which is outside the 

boundary ofSEAD-1 21C, upgradient of the site and along the road near Building 316 and 317. The 

majority of pesticide detections were detected in the northern comer of the Yard. The highest 

detection of any PCB was 930 ~Lg/Kg of Aroclor-1254 at SBDRMO-18. The detections of PCBs are 

scattered across the site. 

Ditch Soil 

No pesticides or PCBs were detected in the ditch soil at the DRMO Yard. 

4.3.1.4 Metals 

Surface Soils 

Twenty-tln·ee metals were detected in one or more of the 48 surface soil samples collected from 

SEAD-121C (Table 4-2). Sixteen metals (aluminum, arsenic, barium, beryllium, calcium, chromium, 

cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, vanadium, and zinc) were 

detected in all samples. The frequency of detection in samples for the remaining eight metals ranged 

from a low of 21 % for thallium and selenium to a high of 92% for mercury . All of the maximum 

concentrations of metals found in samples collected during this investigation were inside the DRMO 

Yard. Concentrations of metals detected exterior to the site were notably lower. 

To facilitate the discussion of data for metals detected in soils , the detected metals have been grouped 

into three categories (or tiers), listed below. The four metals that comprise Tier 1 are present in the 

soils at disproportionately high concentrations, and they are collocated in isolated clusters . As a 

result, their presence is suggestive of a systemic release. The Tier Z metals were detected at 
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SEAD-121C at moderate concentrations, with occasional high values that were collocated with the 

high concentrations of Tier I metals. Tier 3 metals are nutrients commonly found in the soils at 

SEDA; historically, these metals are not considered to be contaminants of concern (COCs). The three 

groups, or tiers, are shown below. 

Tier I 
Chromium 
Copper 
Lead 
Zinc 

Tier 2 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Mercury 
Thallium 
Vanadium 

Tier 3 
Aluminum 
Barium 
Calcium 
Cobalt 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

Each of the Tier 1 metals (chromium, copper, lead, and zinc) was detected in all 48 samples collected, 

shown in Table 4-2. 

The distribution of copper, lead, and zinc in surface soil throughout the DR1v1O Yard is graphed in 

Figure 4-4. This figure suggests that high levels of these three metals are collocated at SEAD-121 C. 

It should be noted that chromium is not included on Figure 4-4 since the concentration of chromium 

found is orders of magnitude lower than those reported for copper, lead, and zinc. The chromium 

data are summarized separately at the end of the discussion of Tier I metals. 

The concentrations of copper detected in the surface soil are shown on Figure 4-5. The two highest 

hits of copper, 9,750 mg/Kg and 5,050 J mg/Kg, were detected at SB121C-2 and SSDRMO-24, 

respectively. Both of these locations are near the northern end of the DRMO Yard. The data show 

that copper was detected at comparatively high concentrations at locations SB 121 C-1 and 

SSDRMO-14 at 3,850 J mg/Kg and 1,450 J mg/Kg, respectively. Sample location SSB121C-1 is 

located at the northern end of the DRMO Yard, in the general vicinity of the two locations where high 

copper was found, while location SSDRMO-14 is located at the southwestern side of the yard. 

Further review of Figure 4-5 shows that all of the elevated levels of copper are generally limited to 

two areas within the DRMO Yard: one located in the northern comer of the site and the other located 

in the southwestern corner of the yard. The majority of the southern and central portions of the yard 

contain relatively low concentrations of copper. 

Figure 4-6 shows the distribution of lead concentrations in the surface soil at the DRMO Yard. Lead 

was detected in all of the samples, with a maximum concentration of 18,900 mg/Kg found at location 
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SSDRMO-24. This sample location is at the southern end of the storage cells in the northern comer 

of the DRMO Yard, in the general area where elevated levels of copper were found, as was 

previously discussed. Three other locations in close proximity (less than 200 foot distance) to 

SSDRMO-24 also showed elevated concentrations of lead (SB121C-l - 2,650 J mg/Kg; SB 121C-2 -

5,080 mg/Kg; and, SBDRMO-5 - 2,690 mg/Kg). At present, a concentration of 1,250 mg/Kg is 

being considered as the lead standard for an industrial site based on work completed at SEAD-16 and 

SEAD-17, which are located roughly 1,250 feet northwest of the DRMO Yard. At the DRMO Yard, 

lead was detected above the proposed industrial criteria in four samples . 

The maximum concentration of zinc detected was 3,610 mg/Kg, located at SBDRMO-15. As is 

shown on Figure 4-7, this location is at the southwestern end of the DRMO Yard, in one of the two 

areas where high copper was shown to exist, as is discussed above. The second highest detected level 

of zinc, 2,910 J mg/Kg, was found at SSDRMO-14, which is also in the same general area of the 

DRMO Yard. 

Figures 4-5 , 4-6, and 4-7 confinn the graph in Figure 4-4, which suggests that elevated levels of 

copper, lead, and zinc are collocated. 

The maximum detection of chromium, 74.8 mg/Kg, was found at SBDRMO-18. This sample 

location is located within the copper/lead/zinc cluster at the nmiher:n comer of the DRMO Yard, as 

discussed above. Figure 4-8 shows that the higher chromium concentrations are also collocated with 

elevated levels of copper, zinc, and lead. 

A statistics summary of detects of Tier 2 metals in the surface soil at SEAD-121C is presented below. 

No. of Detections Maximum Value Location of Max. Value 
Antimony 39 236 mg/Kg SSDRMO-24 
Arsenic 48 11.6 mg/Kg SSDRMO-24 
Beryllium 48 1.2 mg/Kg SBDRMO-8 
Cadmium 29 29.1 mg/Kg SSDRMO-14 
Mercury 44 0.47 mg/Kg SBDRMO-18 
Thallium 10 1.1 J mg/Kg SBDRMO-24 
Vanadium 48 25.4 mg/Kg SBDRMO-8 

The statistics show that thallium was detected at a low frequency, 21 %. Eight of the ten detections of 

thallium are estimated values and are close to the detection limit of 0.6 mg/Kg. 

Table 4-2 shows that in all but one sample, beryllium was detected at concentrations less than 

1 mg/Kg. Vanadium detections did not exceed 26 mg/Kg. Based on these low levels of beryllium 

and vanadium, these compounds will not be considered further. 

July 2005 Page 4-1 6 
p: \pi t\1rn.i ecls\seneca\pid area\repmt\draft final\text\se:c4 _d f.doc 



Seneca Anny Depot Acti vity 
Romulus, New York 

Dra ft Final RI Repmt 
SEAD-12 !C & SEAD- 12 11 

Antimony was detected in 39 of the 48 surface soil samples analyzed. The maximum detection of 

antimony, 236 mg/Kg, was located at SSDRMO-24 in the northern comer of the DRMO Yard, which 

is collocated with high copper, lead, and zinc levels. The distribution of antimony in the surface soil 

samples is graphed on Figure 4-9. This bar chart shows that most detections are at low levels. In 

addition, the high peaks on Figure 4-9 correspond to the high peaks on Figure 4-4, which indicates 

that the higher concentrations of antimony are collocated with the high concentrations of the Tier 1 

metals. 

The maximum detection of arsenic, 11 .6 mg/Kg, was found at SSDRMO-24, which is included in the 

northern cluster of Tier 1 metals with high concentrations. Figure 4-10, which graphs the 

dish·ibution of arsenic concentrations in the surface soil at SEAD-121 C, shows that there is little 

variance among the detected concentrations of arsenic and shows that most detections of arsenic are 

between 3 mg/Kg and 6 mg/Kg. 

Mercury was detected in 44 of the 48 surface soil samples collected. The maximum detected value of 

mercury, 0.47 mg/Kg, was found at SBDRMO-18 in the northern comer of the DRMO Yard. 

Cadmium was detected in 29 of the 48 samples collected, and its maximum detected concentration, 

29.1 mg/Kg, was found at SSDRMO-14 in the southwestern corner of the site. The second highest 

concentration, 21.1 mg/Kg, was detected at SS121C-l during the EBS. The concentrations of 

cadmium in the surface soil at SEAD-121C are shown on Figure 4-11. The higher concentrations of 

cadmium are located in the same two clusters as the Tier 1 metals. 

The distribution of most of the Tier 2 metals in surface soil throughout the site is graphed in 

Figure 4-12. A comparison of Figure 4-12 to Figure 4-4 shows that the high peaks on both charts 

occur at the same sample locations. Figure 4-12 shows that concentrations of Tier 2 metals that are 

significantly above their respective detection limits were detected at sample locations that are 

included in the two clusters of elevated Tier 1 metals concentrations, discussed above. A review of 

Figures 4-5 , 4-6, 4-7, and 4-11 confirms the observation that concentrations outside the northern and 

southwestern clusters are significantly lower. The data suggests that there was a release of metals in 

two distinct areas. 

Metals in Tier 3 that have been detected at the Depot were related to natural sources and are likely a 

part of the site background. Historically, these metals have not been considered contaminants of 

concern by the Army, EPA, or NYSDEC. As a result, Tier 3 metals will not be discussed further. 

Ditch Soil 

Twenty-two metals, plus cyanide, were detected in the ditch soil at the DRMO Yard (Table 4-3). 

Frequency of detection ranged from a low of I 0% for cyanide, to a high of 100% for aluminum, 

arsenic, barium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 

nickel, potassium, sodium, vanadium, and zinc . Cyanide was detected once in ditch soil at 
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SDDRMO-4 at an estimated concentration of 2.36 J mg/Kg. Some metals (antimony, arsenic, 

cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, silver, and zinc) are shown on 

Figure 4-3 . It should be noted that the maximum values for each metal detected in ditch soil is 

significantly lower than the maximum values for those metals detected in surface and subsurface 

soils. The tab le below presents the detected metals based on their respective Tier classification. 

Tier l Tier 2 Tier 3 
Chromium Antimony Aluminum 

Copper Arsenic Barium 

Lead Beryllium Calcium 

Zinc Cadmium Cobalt 

Mercury Iron 

Thallium Magnesium 

Vanadium Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Only one ditch soil sample location, SDDRMO-9, is located inside the DRMO Yard. This location is 

situated in the northern area identified in the surface soil discussion in the pervious section, in which 

heavy metals were found to be pervasive. The remaining samples are located outside of the DRMO 

Yard, along the southern and northwestern borders. SDDRMO-9 is found in the northern comer of 

the site. The maximum concentrations of copper (1,190 mg/Kg) and lead ( 436 mg/Kg) in ditch soil 

were both detected at SDDRMO-9 . The level of copper present is similar to levels found in surface 

soils in the northern comer of the site. Of the Tier 2 metals, the maximum concentrations of 

antimony and cadmium (4.9 J mg/Kg and 14.3 mg/Kg) were detected at SDDRMO-9. 

The distribution of the Tier 1 metals (copper, chromium, lead, and zinc) is shown in Figure 4-13 . 

Copper was detected in all ten samples, with the maximum detection of copper, I, 190 mg/Kg, found 

at SDDRMO-9, located in the northern comer of the DRMO Yard . The second highest concentration 

of copper was 133 J mg/Kg at SDDRMO-5 in Drainage Ditch #2. 

Chromium was detected in ten samples and the maximum detection of chromium, 29.8 J mg/Kg, was 

found at SDDRMO-2, shown on Figure 4-13 , where Drainage Ditch #2 is adjacent to Building 316. 

Lead was detected in all ditch soil samples, with a maximum detection of 436 mg/Kg at SDDRMO-9 

located inside the DRMO Yard. This value is well below the industrial standard for lead of 1250 

mg/Kg, as shown on Figure 4-13 . 
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The maximum concentration of zinc detected was 566 mg/Kg at sample location SDDRMO-5 along 

Drainage Ditch #2. The second highest detection of zinc was 540 mg/Kg at SDDRMO-2, which is 

upgradient of the DRMO Yard in Drainage Ditch #2. 

The distribution of Tier 2 metals in ditch soil at and in the vicinity of the DRMO Yard is shown in 

Figure 4-14. Antimony was detected in five samples, and, as previously stated, the maximum 

concentration of antimony, 4.9 J mg/Kg, was detected at sample location SDDRMO-9, which is the 

only ditch soil sample collected inside the DRMO Yard, located in the no1ihern comer of the site. 

Arsenic, which was detected in all of the ditch soil samples, had a maximum detection at SDDRMO-2 

(6.1 J mg/Kg) , located upgradient of SEAD-121C in Drainage Ditch #2. Cadmium was detected in 

five samples, which a maximum concentration of cadmium (14.3 mg/Kg) detected at sample location 

SDDRMO-9 inside the DRMO Yard. The second highest detection of cadmium, 5.8 J mg/Kg, was 

found at SDDRMO-5 along Drainage Ditch #2. Mercury was detected in all ditch soil samples, with 

a maximum detection of0.3 J mg/Kg at SDDRMO-2. 

4.3.1.5 Other Constituents 

Total Petroleum Hydrocarbons 

Surface Soils 

TPH was detected in ten of the 40 surface soil samples collected (Table 4-2). The highest detection 

ofTPH (7,600 J mg/Kg) was found at SBDRMO-17, which is located in the southeastern portion of 

the DRMO Yard. The second highest detection ofTPH in the surface soil (4,500 J mg/Kg) was found 

at SBDRMO-16, which is located upgradient from SEAD-121C, along the road across from Building 

316. The second highest BTE value (8 .4 mg/Kg) was also detected at SBDRMO-16. In the northern 

comer of the yard, TPH was recorded at 710 J mg/Kg and 520 J mg/Kg at SBDRMO-18 and 

SBDRMO-5, respectively. 

Ditch Soil 

TPH was detected m two ditch soil samples at the DRMO Yard (Table 4-3). TPH measured 

2,600 J mg/Kg at SDDRMO-2 and 1,000 mg/Kg at SDDRMO-1. Both sample locations are 

upgradient of the DRMO Yard. 

4.3.2 Subsurface Soil 

Soil data have been evaluated relative to reconm1ended NYS soil cleanup objectives, listed in 

NYSDEC TAGM #4046. However, the discussion in the sections below focuses on the presentation 

of analytes that the Am1y believes may have particular significance. 
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Subsurface soil occurs at depths greater than 2 inches bgs or overlying material. Summary statistics 

for the subsurface soil analyses are shown in Tables 4-4 . The analytical results for subsurface soil 

are presented in Appendix C-4. 

4.2.2.1 Volatile Organic Compounds 

Ten voes (identified below) were detected in the 20 subsurface soil samples collected in and around 

the DRMO Yard during the ESI and the RI programs (Table 4-4) . 

VOCs Detected in SEAD-121C Subsurface Soil 
Acetone Meta/Para Xylene Styrene 
Benzene Methvl ethyl ketone Toluene 

Chloroform Methylene chloride 
Ethyl benzene O1iho Xylene 

As mentioned in the discussion for surface soil, acetone, methyl ethyl ketone , methylene chloride, and 

toluene may be common laboratory contaminants and may not be considered further (USEPA, 1989). 

RAGS specifies that the sample results for these specified voes should only be considered if the 

concentration in the sample exceeds ten times the blank concentration. The maximum concentrations 

of acetone, methyl ethyl ketone, methylene chloride, and toluene, as well as the maximum 

concentrations detected (or half the detection limit, as a conservative estimate) in the rinse blanks and 

trip blanks, are shown below. 

Max. Sample Max. Blank 10 Times Blank Is the sample 
Concentration Concentration Concentration greater than 10 

(u2:/Kg) <u2:/Kg) (u2:/Kg) times blank? 
Acetone 28 16 160 No 
Methyl ethyl ketone 7.6 2.5 25 No 
Methylene chloride 3.5 2.5 25 No 
Toluene 84 2.5 25 Yes 

Since concentrations detected in the samples were less than ten times the concentrations found in the 

rinse blanks, acetone, methyl ethyl ketone, and methylene chloride are not considered to have positive 

detections. Toluene was detected in four samples, and the maximum detection was 84 µg/Kg, which 

is greater than 10 times the concentration found in the rinse blank. However, the other three 

detections of toluene ( 4 J µg/Kg , 7 J µg/Kg, and 9 J µg/Kg) are significantly less than ten times the 

maximum amount detected in the rinse blank (2.5 µg/Kg). The detection of 84 µg/Kg of toluene was 

found at sample location SBDRMO-9, which is the same location where maximum levels of benzene, 

ethyl benzene, and total xy lenes were detected. As a result, the toluene present in the sample from 
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SBDRi\1O-9 is assumed to be related to the presence of total BTEX at that location, while the 

remaining three detections of toluene are considered artifacts of laboratory contamination. 

Benzene was detected twice, with a maxi.mum value of 1,800 µg/Kg detected inside the DRMO Yard 

at SBDRMO-9 at a depth range of 2 ft . to 6 ft. bgs . The sole detection of ethyl benzene, 

24,000 µg/Kg, is collocated with the maximum detected value of benzene. Meta/para xylene was also 

detected once at SBDRMO-9, at a concentration of 130,000 J µg/Kg. BTEX detected at SBDRMO-9 

at a depth range of 2 ft. to 6 ft. bgs is 155,959 µg/Kg, as shown on Figure 4-15 . 

All other VOCs (chlorofo1m and styrene) were detected in fewer than 10% of the samples and were 

not considered significant contaminants. Chloroform was detected twice (4 J ~Lg/Kg and 2 J µg/Kg) 

at concentrations below the detection limit of 5 µg/Kg. Styrene was detected in one sample (2.7 J 

µg/Kg) at the detection limit. 

4.3.2.2 Semivolatile Organic Compounds 

Twenty-four SVOCs (identified below), mainly including PAI-Is, were detected in the subsurface soil 

samples at SEAD-121 C (Table 4-4). 

SVOCs Detected in SEAD-121C Subsurface Soil 
Benzo k)fluoranthene Dibenzofuran 

Dieth 1 hthalate 
Fluoranthene 

Anthracene Carbazole 
rene 

Phenanthrene 
P rene 

All SVOCs were detected at a frequency of 40% or less . BTE values were calculated for the cPAHs 

in each subsurface soil sample. The BTE values did not exceeded IO mg/Kg at any of the locations; 

and the site-wide average BTE value was 0.42 mg/Kg. The maximum BTE value was 1.4 mg/Kg at 

SBDRMO-16, collected at a depth of 2 to 6 ft. bgs. 

4.3.2.3 Pesticides and PCBs 

Twenty subsurface soil samples were collected and analyzed for pesticides and PCBs , summarized in 

the table below and in Table 4-4. 
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Pesticides/PCBs 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Detected in SEAD-121C Subsurface Soil 

Delta-BHC Endrin ketone 

Endosulfan I Heptachlor epoxide 

Endrin Aroclor-1260 
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4 ,4'-DDE, 4,4'-DDT, and Aroclor-1260 were detected three times, with maximum concentrations of 

17 ~Lg/Kg, 16 µg/Kg, and 200 µg/Kg, respectively. The remaining six pesticides (aldrin, delta-BHC, 

endosulfan I, endrin, endrin ketone, and heptachlor epoxide) were each detected a single time. The 

maximum detections of Aroclor-1260 (200 µg/Kg) , delta-BHC (1.3 J µg/Kg) , and heptachlor epoxide 

(1.1 J µg/Kg) were collocated at SB121C-2 and obtained from a depth range of2 ft. to 2.5 ft. bgs. 

The maximum detections of 4,4'-DDE (17 µg/Kg) and 4,4 '-DDT (16 µg/Kg) were collocated at 

SB121C-3, at a depth range of 2.5 ft. to 3 ft. bgs. The maximum detections of aldrin (11 J µg/Kg) , 

endosulfan I (78 g/Kg), endrin (23 J µg/Kg), and endrin ketone (9. 7 NJ ~tg/Kg) were collocated at 

SBDRMO-16, at a depth range of 2 ft . to 6 ft. bgs. 

4.3.2.4 Metals 

Twenty-two metals (identified below) were detected in the 20 subsurface soil samples analyzed at 

SEAD-121C (Table 4-4). 

Tier 1 Tier 2 Tier 3 

Chromium Antimony Aluminum 

Copper Arsenic Barium 

Lead Beryllium Calcium 

Zinc Cadmium Cobalt 

Mercury Iron 

Thallium Magnesium 

Vanadium Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Arsenic, chromium, copper, lead, and zinc were detected in all 20 samples collected. Cadmium was 

detected twice, at SB 121 C-2 and at SBDRMO-16. Mercury had a frequency of detection of 95%. 

Figure 4-16 shows the distribution of metals in the subsurface soil across the DRMO Yard. This 

chart shows that one location in the northern corner of the site , SB 121 C-2 (which was sampled during 
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the EBS), detected metals in the subsurface at concentrations that are significantly higher than the 

leve ls in the sunounding samples. The metals found at the highest concentrations were Tier 1 metals 

(copper, lead, and zinc). The maximum concentrations of antimony, arsenic, cadmium, chromium, 

copper, lead, mercury, and zinc were each detected at SB121C-2 at a depth range of 2 ft. to 2.5 ft. 

bgs . The maximum values of copper, lead, and zinc detected at SB121C-2 were 2,440 mg/Kg, 

1,780 mg/Kg, and 691 mg/Kg, respectively. 

The maximum detection of antimony, arsenic, and mercury are 11.5 mg/Kg, 8.1 mg/Kg, and 

0.07 mg/Kg, respectively. Thallium was detected in two of the 20 samples collected, and the highest 

hit, 1.8 mg/Kg, was measured at SBDRMO-24 at a depth range of 2 ft. to 6 ft. bgs. 

4.3.2.5 Other Constituents 

Total Petroleum Hydrocarbons 

TPH was detected in four of the 16 subsurface soil samples collected (Table 4-4). Three of the 

detections were from sample locations on the southern site of the DR.MO Yard. The maximum 

detection ofTPH was 3,700 J mg/Kg, found at SBDR.MO-16 at a depth range of2 ft. to 6 ft. bgs. 

4.3.3 Groundwater 

Groundwater was sampled from two temporary wells (MW121C-J and MW12J C-2) using bailers 

during the EBS survey (Figure 4-17), and in the 2003 RI two rounds (February and May) of 

groundwater sampling were completed in three new permanent wells (MW121C-3 , MW121C-4, and 

MW121C-6) using low flow sampling techniques (Figure 4-18). The five sampled wells associated 

with the DR.MO Yard are located within the boundary of the site; and well (MW121C-5) was dry on 

both 2003 sampling events and thus was not sampled. The discussion below presents and 

summarizes the results from the EBS and RI sampling programs . All the data is presented and 

discussed below; however, due to the sampling technique and the fact that wells MW 121 C- I and 

M\Vl21C-2 were temporary and not fully developed, the results from the EBS investigation are not 

considered as reliable as the data derived from the 2003 sampling events. The EBS data served as the 

basis for further groundwater sampling during the RI field program. While the data from the EBS 

temporary wells are presented in this discussion, smmnary statistic in Table 4-SA, and the analytical 

results in Table C-SA for completeness, these data are not considered representative of site 

conditions and will not be included in the dataset used to characterize site groundwater. Table 4-SB 

summarizes the results for the 2003 RI groundwater samples, and the analytical results are presented 

in Table C-SB. 

All of the groundwater data developed for SEAD-121 C was compared to a combined set of federal 

and state criteria that was derived by selecting the lowest value defined from the following regulatory 

lists : New York State Class GA Standards, Federal Drinking Water Standards Maximum 

Contaminant Levels (MCLs), and secondary MCLs (SEC). 
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Seven VOCs (identified below) were detected m the groundwater samples collected from the 

temporary wells during the EBS (Table 4-SA) . 

VOCs Detected in SEAD-121C EBS Temporary Wells 

1,4-Dichlorobenzene Bromoform Vinyl chloride 

Acetone Carbon disulfide 

Bromochloromethane Chlorobenzene 

1,4-Dichlorobenzene, which was detected once at 36 µg/L at sample location MW121C-2, is the only 

VOC that exceeded its GA standard of 3 µg/L, as shown in Figure 4-17. Four VOCs 

(bromochloromethane, bromofonn, chlorobenzene , and vinyl chloride) were also detected once in 

MWl 21 C-2 at concentrations that were less than five times the concentration found in the rinse 

blank. Carbon disulfide and acetone, which are common laboratory contaminants, were detected 

once at temporary well MW121C-l at a concentrations of 57 µg/L of acetone and 2 µg/L of carbon 

disulfide. According to RAGS, "sample results should only be considered if the concentration of the 

chemical in the site sample exceeds five times the maximum amount detected in any blank" (USEPA, 

1989). 

No VOCs were detected in the groundwater during the 2003 RI sampling program, which used low 

flow sampling techniques and included permanent wells (Figure 4-18). 

4.3.3.2 Semivolatile Organic Compounds 

Eight SVOCs (identified below) were detected in the groundwater samples collected during the EBS 

at SEAD-121C(Table 4-SA) . 

SVOCs Detected in SEAD-121C EBS Temporary Wells 
Bis(2-

Ethylhexyl)phthalate Diethyl phthalate Phenanthrene 

Butvlbenzvlphthalate Fluorene Pyrene 

Di-n-butylphthalate Hexachlorobutadiene 

However, none exceeded their respective GA or MCL standard. Six SVOCs (butylbenzylphthalate, 

diethyl phthalate, fluorene, hexachlorobutadiene, phenanthrene, and pyrene) were detected at 

estimated values that were below their detection limits (ranging from 1 to 1.5 µg/L) . The maximum 

detections of bis(2-ethylhexyl)phthalate and di-n-butylphthalate (1.4 J µg/L and 1.7 µg/L, 

respectively) were slightly above their detection limits , which ranged from 1 ~tg/L to 1.2 µg/L. These 
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SVOCs are not discussed further since no exceedance of groundwater standards was detected in site 

groundwater. 

During the 2003 RI sampling rounds, two SVOCs, bis(2-ethylhexyl)phthalate and di-n-butylphthalate 

were detected once (Table 4-SB). Neither SVOC exceeded its respective GA standard and both were 

detected at levels slightly above their respective detection limits. 

4.3.3.3 Pesticides and PCBs 

Nineteen pesticides (identified below) were detected in one or two of the groundwater samples 

collected during the EBS (Table 4-SA). 

Pesticides/PCBs Detected in SEAD-121C EBS Temporary Wells 

4,4'-DDD Dieldrin Gamma-BHC/Lindane 

4,4'-DDE Endosulfan I Gamma-Chlordane 

4,4'-DDT Endosulfan II Beptachlor 

Alpha-BHC •Endosulfan sulfate Heptachlor epoxide 

Alpha-Chlordane Endrin Methoxychlor 

Beta-BHC Endrin aldehyde 

Delta-BBC Endrin ketone 

All detected pesticides were found in the two temporary wells that were sampled with hailers. No 

PCBs were detected in the temporary wells. Nine pesticides (4,4'-DDD, 4,4 ' -DDE, 4,4'-DDT, alpha

BBC, beta-BHC, delta-BBC, dieldrin, heptachlor, and heptachlor epoxide) exceeded their respective 

GA standard, as shown on Figure 4-17. The maximum concentration of dieldrin (0.2 J µg/L) was 50 

times the GA standard (0.004 µg/L); the maximum concentration of beta-BHC (0.33 J µg/L) was 

eight times greater than the GA standard (0.04 ~Lg/L); the maximum concentration of delta-BBC 

(0.16 J µg/L) were over four times the GA standard (0.04 µg/L); the maximum concentrations of 

heptachlor (0.14 J µg/L) and 4,4'-DDD (0.81 J µg/L) were three times the GA standard (0 .04 µg/L 

and 0.3 µg /L, respectively). Both temporary wells and bailer sampling increase turbidity in the water 

column, which can produce false positives or elevated detections. 

No pesticides or PCBs were detected in the permanent wells during the RI (Table 4-SB) . The data 

from the 2003 sampling rounds are considered more reliable due to the improved sampling technique 

(low flow sampling) and the pennanent installation of the wells. 

4_3_3.4 Metals 

Eighteen metals were detected in groundwater samples at the DRMO Yard collected EBS temporary 

well, see (Table 4-SA) and summarized in the table below based on their Tier classification. 
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Chromium 

Copper 

Zinc 

Tier 2 

Arsenic 

Beryllium 

Cadmium 

Vanadium 

Tier 3 

Aluminum 

Barium 

Calcium 

Cobalt 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 
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Aluminum, iron, and manganese exceeded their respective groundwater standards in both temporary 

wells; and sodium exceeded its standard in one temporary well. Figure 4-17 shows exceedances of 

groundwater standards in the temporary wells . All metals were detected in both temporary wells 

except arsenic, beryllium, and cadmium, which were detected in a single temporary well. 

Nineteen metals (identified below) were detected in the RI permanent wells at the DRMO Yard 

(Table 4-SB) . 

Tier 1 

Chromium 

Copper 

Lead 

Zinc 

Tier 2 

Antimony 

Beryllium 

Cadmium 

Mercury 

Tier 3 

Aluminum 

Barium 

Calcium 

Cobalt 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Aluminum, antimony, iron, manganese, and sodium exceeded their respective groundwater standard 

in the pem1anent wells. Figure 4-18 shows exceedances of groundwater standards from the 

permanent wells. A summary of the exceedances and the locations of the maximum detections in the 

permanent wells are presented below. 
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No. of 
Detections 

Aluminum 6 

Antimony 2 

Iron 3 

Manganese 6 

Sodium 3 

Groundwater 
Criteria (Source) 

50 µg/L (SEC) 

3 µg/L (GA) 

300 µg/L (GA) 

50 µg/L (SEC) 

20,000 µg/L (GA) 

-

Maximum Value 
(Location) 
588 J µg /L 

(MW121C-4) 
8.4 J µg/L 

(MW121C-6) 
869 J ~tg/L 

(MW121C-4) 
297 µg/L 

(MW121C-6) 
58,400 ~tg/L 

(MW121C-4) 
Feb 2003 

Draft Final RJ Repon 
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2nd Highest Value 
(Location) 
401 ~tg/L 

(Nf\1/ 121 C-3) 
7.3 J µg/L 

(MW121C-4) 
540 µg/L 

(MW121C-3) 
286 µg/L 

(MW121C-4) 
54,100 µg/L 

(MW121C-4) 
May 2003 

Aluminum exceeded the secondary MCL (SEC) standard of 50 µg/L in four samples. Antimony 

exceeded the GA standard twice in the May 2003 sampling round. Iron exceeded its GA standard 

three times. Manganese exceeded the secondary MCL standard in every sample collected, and 

sodium exceeded the GA standard in three samples. 

Sample results for the round conducted in February 2003 were higher than the results from the round 

conducted in May 2003, which is likely due to seasonal variation. 

The maximum concentrations of aluminum, iron, manganese, and sodium detected in the temporary 

wells were greater than the maximum concentrations in the pe1manent wells. This data is consistent 

with the change in sampling techniques (hailers vs. low flow) and groundwater well type (temporary 

vs. permanent). 

4.3.3.5 Other Constituents 

Total Petroleum Hydrocarbon 

· TPH was not detected in the groundwater collected at SEAD-121 C. 

4.3.3.6 Building 360 (SEAD-27) 

There has been periodic monitoring of the groundwater at Building 360, which is immediately east 

and outside of the DRMO Yard. This sampling is associated with the RCRA closure of SEAD-27 

(Building 360 - Steam Cleaning Waste Tank). The fence along the eastern boundary of the Yard 

hugs the west side of Building 360. Two wells (MW- I and MW-2) and a T-sump located inside of 

Building 360, shown in Figure 4-19, were sampled in April and May 2003 . MW-1 is located to the 

east of Building 360, between Building 360 and Building 316. MW-2 is located to the west of 

Building 360, a few feet inside the fence line of the DRMO Yard. The T-sump, a secondary 
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containment device inside of the 1, 1, I-trichloroethane (1 , 1, 1-TCA) storage tank, located inside 

Building 360. Summary statistics of the Rl groundwater sampling for MW-1, MW-2, and the T-sump 

at Building 360 (SEAD-27) are presented in Table 4-6 and summarized in the table below. 

Chemicals Detected in Buildine 360 (SEAD-27) Groundwater 

voes 
1, 1-Dichloroethane Carbon disulfide Vinyl chloride 

1,2-Dichloropropane Cis-1,2-Dicbloroethene 

Acetone Methylene chloride 

svoc 
Bis(2-Ethylhexyl)phthalate 

Metals 

Aluminum Copper Potassium 

Arsenic Iron Selenium 

Barium Lead Silver 

Cadmium Magnesium Sodium 

Calcium Manganese Thallium 

Chromium Mercury Vanadium 

Cobalt Nickel Zinc 

Data from these wells and the T-sump provide information about the groundwater upgradient of the 

DRMO Yard and may add additional insight as to contaminants that may be related to site activities 

versus contaminants that migrated from upgradient locations. For this reason, results of sampling of 

these wells have been included in this discussion. 

The groundwater samples collected from Building 360 (SEAD-27) were analyzed for VOCs, SVOCs, 

PCBs, and metals. Sampling efforts conducted by International Technology Corporation in 1995 

used hailers. The results from the 1995 sampling program were not considered as reliable as data 

from the 2003 sampling efforts, due to the sampling technique employed. The following analytes 

exceeded groundwater standards in the samples collected during the well development and the three 

subsequent monthly sampling events: 1, 1, !-trichloroethane, 1, 1-dichloroethane, 1, 1,2,2-

tetrachloroethane, and total xylenes. 1,1,1-Trichloroethane was exceeded GA groundwater standard 

in all the sampling events. All of the remaining exceedances occurred in the final sampling event 

conducted in May 1995. 1,1-Dichloroethane was detected in MW-I, the upgradient well, at 7.0 µg/L 

and 7.6 µg/L in the sample and the sample duplicate, respectively; , the GA standard is 5 ~Lg/L. The 

concentration of 1,1,2,2-tetrachloroethane (7.6 µg/L) and total xylenes (7 .6 µg/L) measured were 

slightly greater than NYSDEC's GA standard concentration of 5 ~Lg/L (for both). The downgradient 

well MW-2 did not have any exceedances of groundwater standards. The T-sump, located inside of 

Building 360, detected 1,1, I-trichloroethane above the GA groundwater standard consistently for 
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across the four sampling events, with a maximum detected concentration of 20 µg/L in a sample 

duplicate for the March 1995 sampling event. 

Sampling conducted in 2003 used low flow sampling techniques . The analytes that exceeded their 

groundwater standards during the sampling conducted in 1995 were either not detected during the 

2003 sampling rounds or were found at levels below their respective GA or MCL standards. Most 

analytes detected in the groundwater during the 2003 sampling rounds were at or below the GA or 

MCL standards. The maximum concentration of vinyl chloride detected was estimated as 2.3 J µg/L 

in MW-1, which slightly exceeded the standard of 2 µg /L. Figure 4-19 shows that vinyl chloride was 

not detected in any wells inside the DRMO Yard, which suggests that the detection of vinyl chloride 

is a residual of contaminants present up gradient of the site and is not associated with activities related 

to the DRMO Yard. 

Aluminum, chromium, iron, lead, manganese, sodium, thallium, and zinc exceeded their respective 

GA or MCL standard; however, their concentrations are within the range of the site-specific 

background data. Thallium was only detected in the upgradient well , MW-1. Figure 4-19 shows that 

aluminum concentrations vary across the site; however, they are higher at the on-site wells than at the 

upgradient we1ls, MVl -1 and MW-2, and T-sump. 

The single detection of lead was found at the T-sump, and a single exceedance of the groundwater 

standards for chromium and zinc was detected at the T-sump. The maximum detection of iron, 

255,000 µg/L, was found at the T-sump at a level that was more than 45 times greater than the iron 

concentrations detected at MW-1 or MW-2 or at any of the DRMO Yard wells. This result suggests 

that the presence of iron is ,an artifact of an upgradient source and is not related to activities 

performed at the DRMO Yard. 

4.3.4 Surface Water 

The quality of surface water at SEAD-121C has not been classified by NYSDEC. Summary statistics 

for the surface water analyses are shown in Table 4-7. Surface water data was compared to New 

York State's Ambient Water Quality Standards (AWQS) Class C standard. Exceedances of this 

standard are shown on Figure 4-20. 

4.3.4.1 Volatile Organic Compounds 

VOCs were not detected in the surface water collected in the vicinity of the DRMO Yard. 

4.3.4.2 Semivolatile Organic Compounds 

One SVOC, bis(2-ethylhexyl)phthalate, was detected at one location, SWDRMO-2, which is 

upgradient of the DRMO Yard, at a concentration of 4.2 J µg/L (shown of Figure 4-20). This value 

exceeds the NYSDEC A WQS Class C standard for surface water, 0.6 µg/L. 

July 2005 Page 4-29 
p: \pi t\)Tojects\seneca\pid area\repo,t\draft final\tex t\sec4_dt:doc 



Seneca Anny Depot Activi ty 
Romulus, New Yo rk 

4.3.4 .3 Pesticides/PCBs 

Draft Final RI Repott 
SEAD-1 21C& SEAD-1 2 1[ 

Pesticides and PCBs were not detected in the surface water collected in the vicinity of the DRMO 

Yard. 

4.3.4.4 Metals 

Twenty-two metals (identified below) were detected in the surface water at the DRMO Yard (Table 

4-7). 

Tier 1 

Chromium 

Copper 

Lead 

Zinc 

Tier 2 

Arsenic 

Beryllium 

Cadmium 

Mercury 

Thallium 

Vanadium 

Tier 3 

Aluminum 

Barium 

Calcium 

Cobalt 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Eleven metals exceeded their respective NYS A WQS Class C standard for surface water, with a 

frequency of detection ranging from 20% for mercury and silver to 100% for aluminum, copper, lead, 

and zinc. Metals exceedances in surface water are posted on Figure 4-20. 

The maxinmm detection for all 11 metals that exceeded their standard were found in one sample 

location, SWDRMO-2, which is located upgradient of the DRMO Yard and across from Building 

316. The second highest detections for all 11 metals were found at SVlDRMO-3, which is 

immediately downgradient of SWDR.t\11O-2, along Drainage Ditch #2. Ten of the metals detected at 

SWDRMO-3 exceeded their respective surface water standards. These results suggest that the 

contaminants present in Drainage Ditch #2 are from a source further upgradient that is not related to 

activities at the DRMO Yard. 

Only aluminum, iron, and lead were detected in samples other than SWDRMO-2 and SWDRMO-3 at 

levels greater than their criteria, shown on Figure 4-20. Figure 4-21 , which graphs the total metals 

concentrations in surface water at SEAD-121C for each sample location, illustrates a decreasing 

gradient of metals concentrations across SWDRMO-2, SWDRMO-3, and SWDRMO-5. Summary 

statistics for the metals that exceeded their criteria in the surface water are summarized below. 
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No. of Detections/ 
No. of Exceedances 

Aluminum 10 I 5 

Cadmium 4 / 2 

Cobalt 7 / 2 

Copper 10 / 2 

Iron 8 / 5 

Lead 10 / 10 

Mercury 2/2 

Nickel 3 / I 

Silver 2/2 

Vanadium 5/2 

Zinc 10 / 2 

4.3.4.5 Other Constituents 

Total Petroleum Hydrocarbons 

NYS AWQS 
Class C 

Standard 
(ue:/L) 

100 

3.84 

5 

17.3 

300 

1.46 

0.0007 

99.9 

0.1 

14 

159.3 

Maximum 
Value (µg/L) 

(Location) 

8760 
(SWDRMO-2) 

19.5 
(SWDRMO-2) 

47 
(SWDRMO-2) 

1160 
(SWDRMO-2) 

110,000 
(SWDRMO-2) 

839 
(SWDRMO-2) 

2.1 
(SWDRMO-2) 

154 
(SWDRMO-2) 

8 
(SWDRMO-2) 

233 
(SWDRMO-2) 

6910 
(SWDRMO-2) 

Dratl Final RI Rcpo1t 
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2nd Highest 
Value (µg/L) 

(Location) 

4500 
(SWDRMO-3) 

4.3 
(SWDRMO-3) 

9.7 
(SWDRMO-3) 

118 
(SWDRMO-3) 

17200 
(SWDRMO-3) 

261 
(SWDRMO-3) 

0.26 
(SWDRMO-3) 

20.4 
(SWDRMO-3) 

1.7 
(SWDRMO-3) 

14.6 
(S\VDRMO-3) 

425 
(SWDRMO-3) 

TPH was detected at one surface water sample (SWDRMO-2), upgradient of the DRMO Yard, at a 

]eve] of 8.08 mg/L. 

4.4 SEAD-1211 -RUMORED COSMOLINE OIL DISPOSAL FIELD 

For the purposes of this discussion, SEAD-1211 is defined as the land within the four north-south 

oriented rectangular blocks, bounded by 3rd Street to the n01ih, Avenue D to the east, th Street to the 

south, and Avenue C to the west. For this discussion , the blocks are numbered from north to south 

such that the no1ihern most block will be refen-ed to as the first block and the southern most block 

will be referred to as the fourth block. Soils and surface water samples were collected from locations 

inside and outside SEAD-121 I. 
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Soil data have been evaluated relative to recommended NYS soil cleanup objectives, listed in 

NYSDEe TAGM #4046. However, the discussion in the sections below focuses on the presentation 

of analytes that the Anny believes may have particular significance. 

Based on field observations, all sediment sample locations have been reclassified as ditch soil. Nine 

ditch soil sample locations (SD121I-4, SD121I-5, SD121I-6, SD121I-7, SD121I-8 , SD121I-9, 

SD1211-10, SD121I-1EBS, and SD121I-2EBS) are not considered to be sediment since they are not 

perennially wet and do not support benthic organisms or nonnal wetland vegetation. These nine ditch 

soil samples are either located inside SEAD-121 I or immediately outside its bounds. The three 

remaining ditch soil samples (SD121I-l, SDl21I-2, and SD121I-3) located downgradient of the site 

are located in man-made drainage ditch along Avenue A. The material at the bottom of these ditches 

is competent shale, and any soil in the ditch is the result of erosion due to surface water runoff and is 

'not naturally present in the ditch. As a result, the analytical results from these ditch soil samples have 

been combined with the results from the surface soil samples to form one cohesive discussion of 

potential impacts to SEAD-1211. Most soil samples analyzed at SEAD-1211 were collected at a depth 

of less than 2 inches bgs or overlying tar, grass, or vegetative covering. Six samples (at five 

locations) were collected from the top interval of a soil boring at a depth range of O to 2 ft. bgs. For 

the sake of discussion, these six soil boring samples have been grouped with surface soil since they 

do not appear to vary in character. Summary statistics for the surface soil and ditch soil analyses are 

shown in Tables 4-8. The results of the chemical analyses for surface soils and ditch soils are 

presented in Table C-7 and C-8 of Appendix C. 

4.4.1.1 Volatile Organic Compounds 

Forty-five soils samples were collected and analyzed for voes at SEAD-1211 (Table 4-8) and 

summarized in the table below. 

VOCs Detected in SEAD-1211 Surface and Ditch Soil 

Acetone Meta/Para Xylene Ortho Xylene 

Benzene Methyl ethyl ketone Toluene 

Ethyl benzene Methylene chloride 

Eight voes (listed above) were detected in the soils. Acetone was detected in 36 samples. The two 

highest concentrations of acetone detected (150 )-tg/Kg and I 10 )-tg/Kg) were found inside SEAD-1211 

at SD121I-8 and SS121I-15 , respectively. The other detections of acetone were lower than 100 

µg/Kg. Acetone is considered to be a common laboratory contaminant. In addition, the soil samples 

collected for voe analyses were preserved with sodium bisulfate, and acetone is known to form in 

samples that are preserved with sodium bisulfate (Hewitt, 1999). Each of the remaining seven voes 
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were detected in fewer than 24% of the samples collected; frequency of detection ranged from a low 

of 13% for ethyl benzene and total xylenes to a high of 24% for methyl ethyl ketone. Maximum 

detections of benzene, toluene, and total xylenes were 41 J µg/Kg, 31 J µg/K.g , and 9 .9 J ~Lg/Kg, 

respectively, which were all collocated at sample location SS121I-29 in the second block next to the 

northern ore pile. The maximum detected concentration of ethyl benzene, 7.8 J µg/Kg, was found at 

SS121I-15 . Methyl ethyl ketone was detected in 11 samples, with a maximum concentration of 78 

µg/Kg found at sample location SD121I-8. Methylene chloride was detected in nine samples below 

its detection limit with an estimated maximum concentration of2.8 J µg/K.g . 

4.4.1.2 Semivolatile Organic Compounds 

Twenty-eight SVOCs (majority were PAHs) were detected in the soil (surface soil and ditch soil) 

samples collected at SEAD-1211 (Table 4-8) and summarized in the table below. 

SVOCs Detected in SEAD-1211 Surface and Ditch Soil 

2-Methyh1aphthalene Bis(2-Ethylhexyl)phthalate Fluorene 

3,3'-Dichlorobenzidine Butylbenzylphthalate Indeno( 1,2,3-cd)pyrene 

Acenaphthene Carbazole Isophorone 

Acenaphthylene Chrysene Naphthalene 

Anthracene Di-n-butylphthalate Nitrobenzene 

Benzo(a)anthracene Di-n-octylphthalate Phenanthrene 

Benzo( a)pyrene Dibenz(a,h)anthracene Phenol 

Benzo(b )fluoranthene Dibenzofuran Pyrene 

B enzo( gbi)pery Jene Diethyl phthalate 

B enzo(k) fl uoranthene Fluoranthene 

Five SVOCs (3 '3-dichlorobenzidine, di-n-octylphthalate, isophorone, nitrobenzene, and phenol) 

were detected once at SDI21I-7. SVOCs were detected with less frequency and at lower 

concentrations in the samples collected at the downgradient ditch soil locations along A venue A. 

Seven of the detected PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and indeno(l ,2,3-cd)pyrene] are known 

carcinogens. BTE values were calculated for each soil sample at SEAD-1 21 I, and the distribution of 

the BTE values is shown in Figure 4-22. The bar graph presented in Figure 4-23 shows that three 

out of 51 samples (SS121l-2, SS121I-20 , and SD121I-2EBS) exceeded the 10 mg/Kg BTE guidance 

value. The site-wide average BTE concentration within SEAD-121I is 3.0 mg/Kg. The maximum 

value of BTE, located at SS121I-20, was 32 mg/Kg. The next two highest BTE values were at 

SS121I-2 (21 mg/Kg) and SD121I-2EBS (26 mg/Kg), respectively. Figure 4-23 illustrates that 

benzo(a)pyrene, alone, exceeds the 10 mg/Kg benchmark value at these three locations . The bar 
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graph also shows that the BTE values at the other sample locations are well below the 10 mg/Kg 

guidance value. 

As shown in Figure 4-22 , SS1211-20 is located along Avenue Con the block immediately west of 

SEAD- l 21 I. The warehouses on the block west of SEAD-1211 are currently being used for 

commercial purposes . Field observations noted that there were frequent truck deliveries to these 

warehouses. Building 330, which was the destination of much of the traffic, had deliveries to a 

loading dock on the building ' s east side, along Avenue C. SS121I-20 is located in front of this 

loading dock. The sample locations with high BTE values are located along roadways, and thus, it is 

possible that grease and grime from vehicular traffic or material from the roadway surface itself has 

contributed to the levels of contamination found . The warehouse roofing/reproofing operations in the 

area also contribute to the P AHs contamination. The facilities have built-up roofing systems that use 

layers of hot tar and felt to produce a wate1tight roofing system. The tar kettles are heated daily while 

the roofing process occurs in order to liquefy the tar for application with mops. This process 

generates P AHs from the heated tar. The presence of elevated cP AHs beyond the boundary of 

SEAD-1211 supports the conclusion that general site activity not related to a specific release of 

hazardous material exist and are contributing to the levels of P AHs detected. 

4.4.1.3 Pesticides/PCBS 

Seven pesticides and two PCBs (listed below) were detected in the soils at SEAD-1211 (Table 4-8) . 

Pesticides/PCBs Detected in SEAD-1211 Surface and Ditch Soil 

4,4'-DDE Dieldrin Heptachlor epoxide 

4,4'-DDT Endosulfan I Aroclor-1 254 

Aldrin Endrin Aroclor-1 260 

Frequency of detection for pesticides rmlged from a low of 4% for dieldrin and endrin to a high of 

59% for endosulfan I. Most detections of pesticides, which were relatively low, were found along 

Avenue C and Avenue D. Pesticides and PCBs were not detected in the downgradient ditch soil 

locations . 4,4'-DDE was detected in five samples, with a maximum concentration of 34 NJ ~Lg/Kg at 

sample location SS121I-23. 4,4' -DDT was detected twice at a maximum value of 39 J µg/Kg at 

SS121I-21, which is located exterior to SEAD-1211. The maximum detection of aldrin and dieldrin 

were 12 µg/Kg and 34 J µg/Kg, respectively. Endosulfan I and endrin, which were detected in 24 

samples and two samples , respectively, had maximum concentrations of 95 J µ g/Kg and 30 J ~Lg/Kg, 

respectively. Heptachlor epoxide was detected in eight samples, with a maximum concentration of 55 

J µg/Kg measured at sample location SS121I-21, which is located outside the boundary of 

SEAD-1211. Aroclor-1254 was detected in two samples, with a maximum concentration of 67 
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µg/Kg, and Aroclor-1260 was detected in three samples, with a maximum concentration of 46 J 

µg/Kg. 

4.4.1.4 Metals 

Twenty-three metals plus cyanide were detected in the 45 soil samples collected at or around 

SEAD-121 I (Table 4-8) and summarized in the table below based on their Tier classification. 

Tier 1 Tier 2 Tier 3 

Chromium Antimony Aluminum 

Copper Arsenic Barium 

Lead Beryllium Calcium 

Zinc Cadmium Cobalt 

Mercury Iron 

Thallium Magnesium 

Vanadium Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Fifteen metals (aluminum, arsemc, barium, calcium, chromium, cobalt, copper, iron, lead, 

magnesium, manganese, nickel, potassium, vanadium, and zinc) were detected in all samples. The 

frequency of detection for the remaining ten detected metals ranged from a low of 18% for silver to a 

high of 98% for beryllium and mercury. Cyanide was detected with a frequency of 7%. Total 

cyanide was detected at three surface soil locations, with a maximum concentration of 2.00 mg/Kg at 

SS121I-29. 

Figure 4-24 presents the distribution of iron and manganese in soils at SEAD-1211. Iron and 

manganese were detected in each sample collected. The maximum detections of iron and manganese, 

both found at SS121I-29, are 58,400 mg/Kg and 311,000 mg/Kg, respectively. SS121I-29 is located 

in the second block adjacent to the ore pile. Historical records and site observations note the presence 

of fe1rnus-manganese ore piles in the second and fourth blocks at SEAD-121 I. Based on historical 

records and site-specific knowledge, the presence of iron and manganese in media of concern at 

SEAD-12 ll may need to be addressed at the time of removal of the ore piles. Figure 4-25 posts the 

concentrations of iron and manganese in the soils. The data clearly shows there are elevated levels of 

iron and manganese in the soils at SEAD-1211, which are limited to the areas surrounding the ore 

piles. The soil samples in the second and fourth blocks were collected in close proximity to the ore 

piles. Field observations noted that there were gray fines, similar in color to the ore, on the ground 
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near the sampling locations. The data confim1s the presence of the fenous-manganese ore, which 

concurs with conclusions based on the visual inspection. The three ditch soil samples collected along 

Avenue A repo1ied lower levels of iron and manganese compared to samples collected in the vicinity 

of the ore piles . 

For the purposes of discussion, the thsee tiers developed for the discussion of metals in soils at 

SEAD-121 C will be used in the discussion of soils at SEAD-121 I. A summary of the maximum 

values detected for the four Tier 1 metals (chromium, copper, lead, and zinc) are shown below. 

No. of Maximum Value 2nd Highest Value 
Detections (Location) (Location) 

Chrnmium 45 439 mg/Kg 83 .9 mg/Kg 
(SS121I-29) (SD121I-8) 

Copper 40 209 mg/Kg 130 mg/Kg 
(SS121I-29) (SD121I-4) 

Lead 45 122 mg/Kg 93.3 mg/Kg 
(SS121I-25) (SD121I-6) 

Zinc 45 532 mg/Kg 329 mg/Kg 
(SD121I-6) (SS 121l-33) 

The distribution of copper in the soils at SEAD-12 lI is graphed on Figure 4-26. The maximum 

detection of copper, 209 mg/Kg, was found at SS121I-29, next to the northern ore pile in the second 

block. A comparison of Figure 4-26 to Figure 4-24 shows that the higher detections of copper are 

col.located with the high levels of iron and manganese, surrounding the ore piles. 

Lead was detected in all of the soils samples, with a maximum concentration (122 mg/Kg) detected at 

SS121I-25 . A level of 1,250 mg/Kg is being considered as the lead benchmark for an industrial site 

at SEAD-16 and SEAD-17. The data results for lead in soils at SEAD-1211 are significantly below 

the 1,250 mg/Kg criteria. 

The chromium concentrations in the soils at SEAD-1211 are shown on Figure 4-27. The maximum 

concentration of chromium, 439 mg/Kg, was found at SS121I-29 in the second block. Figure 4-28, 

which graphs the distribution of chromium in soils across SEAD-121 I, shows that the high 

concentrations of chromium are clustered around the northern ore pile. Zinc concentrations are also 

displayed on Figure 4-27. The maximum concentration of zinc in soils at SEAD-1211, 532 mg/Kg, 

was detected at SD 1211-6, which is located between two railroad tracks next to the southern ore pile 

in the fourth block. Figure 4-29 graphs the distribution of zinc in the soils at the site. The second 

highest hit of zinc, 329 mg/Kg, was detected at SS1211-33, which is in the center of the northern most 

block of SEAD-1 211. Figure 4-29 shows that the remaining zinc samples are significantly lower that 

the two highest detections. Concentrations of zinc and clu·omium inside SEAD-121 I are notably 

higher than the levels detected in samples located outside of the site. 
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A statistics summary of detects for the seven Tier 2 metals are shown below. With the noted 

exception of mercmy, the higher concentrations of Tier 2 metals were detected within the boundary 

of SEAD-121 I. 

No. of Maximum Value 2nd Highest Value 
Detections (Location) (Location) 

Antimony 14 7.5 mg/Kg 5.2 mg/Kg 
(SS121I-28) (SB121I-2) 

Arsenic 34 104 mg/Kg 32.1 J mg/Kg 
(SD12ll -8) (SB121I-2) 

Beryllium 45 0.68 mg/Kg 0.67 mg/Kg 
(SB121I-5) (SB121I-4) 

Cadmium 14 6.6 mg/Kg 5.0 mg/Kg 
(SB121I-3) (SS121I-10) 

Mercury 44 0.18 mg/Kg 0.1 mg/Kg 
(SD121I-3) (SD121I-9) 

Thallium 9 163 J mg/Kg 37.8 J mg/Kg 
(SS121I-29) (SS121I-15) 

Vanadium 45 182 J mg/Kg 69.4 mg/Kg 
(SS121I-29) (SD121I-8) 

Table 4-8 shows that beryllium was detected at concentrations less than I mg/Kg. Vanadium was 

detected in all soils samples . The maximum detection of vanadium, 182 J mg/Kg, was found at 

SS121I-29 , which is collocated with elevated levels of chromium, iron, and manganese. All other 

detections of vanadium are significantly lower than the maximum value. 

Antimony and cadmium were each detected in Jess than 31 % of the soil samples. The distribution of 

antimony and cadmium in soils at SEAD-12 ll is shown on Figures 4-30 and 4-31, respectively. The 

maximum concentrations of antimony, 7.5 mg/Kg, was detected at SS121I-28, and the maximum 

concentration of cadmium, 6.6 mg/Kg, was found at SB121I-3 . Mercury was detected in 98% of the 

samples collected. The maximum detected concentrntion was 0.18 mg/Kg. 

Arsenic and thallium concentrations in the soils at SEAD-1211 are presented on Figure 4-32 . Arsenic 

was detected in 100% of the soil samples collected at SEAD- 121!. The maximum detection of 

arsenic, 104 mg/Kg, was found at SD121I-8 in the third block. This sample was collected 

immediately outside the fence surrounding the northern ore pile. Figure 4-33 shows that all of the 

arsenic concentrations detected above 20 mg/Kg are collocated with other metals smTOunding the ore 

piles. 

Thallium was detected in 20% of the soil samples collected. Thallium concentrations are posted on a 

site map in Figure 4-32 and the distribution of concentrations are plotted on Figure 4-34. The 

maximum detection of thallium is 163 J mg/Kg, located at SS121I-29. This sample location also has 

high levels of chromium, iron, and manganese, and it is immediately adjacent to the northern ore pile. 
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Figure 4-34 illustrates that all of the high levels of thallium were detected in samples collected from 

areas surrounding the ore piles, and that the levels of thallium detected in the samples collected from 

other areas at or near the site are drastically lower. 

• In summary, high levels of manganese and iron, shown on Figure 4-25, were detected in two areas 

inside SEAD-1211, each sunounding a ferrous-manganese ore pile. The higher levels of other metals 

detected (specifically arsenic, chromium, thallium, and zinc) were generally limited to the same 

sample locations sun-ounding the ore piles. The concentrations of metals detected in the 

downgradient samples were substantially lower than the levels of metals found near the ore piles. 

In general, metals in Tier 3 that have been detected at the Depot were related to natural sources . Iron 

and manganese at SEAD-1211 are a noted exception and have been discussed at the beginning of this 

section. Historically, the remaining Tier 3 metals have not been considered contaminants of concern 

by the A1my, EPA, or NYSDEC. As a result, Tier 3 metals (with the noted exception of iron and 

manganese) will not be discussed further. 

4.4.1.5 Other Constituents 

Total Petroleum Hvdrocarbons 

TPH were detected in 15 soils samples at SEAD-1211 (Table 4-8). The maximum level of TPH 

detected was 2,200 mg/Kg at sample location SS121I-27, which is located in the middle of the 

southern ore pile. The second highest detection of TPH, 1,200 J mg/Kg, was found at SS 1211-13 , 

near the railroad tracks in the third block. 

4.4.2 Surface ~ 'ater 

The quality of surface water at SEAD-1211 has not been classified by NYSDEC. Summary statistics 

for the seven surface water samples collected are shown in Table 4-9. Surface water data was 

compared to NYS A WQS Class C standard. Exceedances of this standard are shown on Figure 4-35 . 

4.4.2.1 Volatile Organic Compounds 

VOCs were not detected in the surface water at the Rumored Cosmoline Oil Disposal Area. 

4.4.2.2 Semivolatile Organic Compounds 

Two SVOCs were detected in the surface water at SEAD-121I, shown on Table 4-9. 

Butylbenzylphthalate was detected in one sample at the northwestern comer ofSEAD-121I, SW1211-

10, at a maximum concentration of 1.1 J µg/L. Fluoranthene was also detected at a maximum 

concentration of 1.1 J µg/L in one sample, SW1211-6, located inside SEAD-1211. Neither detection 

exceeded their A WQS Class C Standards. 
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Pesticides and PCBs were not detected in the surface water at SEAD-1211. 
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Eighteen metals (identified below) were detected in the surface water at SEAD-121! (Table 4-9). 

Tier 1 

Chromium 

Copper 

Lead 

Zinc 

Tier 2 

Beryllium 

Cadmium 

Vanadium 

Tier 3 

Aluminum 

Ba1ium 

Calcium 

Cobalt 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Four metals (aluminum, iron, lead, and zinc) exceeded their respective AWQS Class C standards , 

shown on Figure 4-35. Aluminum and zinc were detected in all seven samples, iron was detected in 

five samples, and lead was detected in four samples . Aluminum exceeded the A WQS Class C 

standard at three locations; iron exceeded its standard twice; lead exceeded its standard in four 

samples; and zinc exceeded its standard once. 

The maximum detections of aluminum, iron, lead, and zinc (2,050 µg/L, 3,410 µg/L, 26 .3 µg/L, and 

190 ~Lg/L, respectively) were collocated at SW121I-6, which is located immediately north of the 

southern ore pile inside SEAD-1211. This was the only zinc exceedance in surface water, which was 

only slightly greater than its A WQS standard of 159 µg/L. The second highest concentrations of 

aluminum, iron, and lead (1 ,490 µg/L, 3,080 µg/L, and 21 µg/L, respectively) were found at 

SWl 21I-10, whjch is located north of the northern ore pile within the boundary of SEAD-12 lI. 

At sample location SW12 l I-5, which is up gradient of the site, aluminum slightly exceeded its surface 

water standard (119 µg/L). Lead was also detected at SW121I-5 (6.6 J µg/L) and at a downgradient 

location, SW121I-2 (4.3 J µg/L). 
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4.4.2.5 Other Constituents 

Total Petroleum Hydrocarbons 

TPH was not detected in the surface water in or near SEAD-1211. 
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Parameter 

Table 4-lC 
Quality Control of Field Duplicates - RPDs Greater than 50% 

Ditch Soil at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

I SDDRM0-8 
I Units DRM0-4005 DRM0-4008 *RPD 

Volatile Organic Compounds 
Acetone ! UG/KG 21 11 72 J 1.110% 
Semivolatile Organic Compounds 
1,2,4-Trichlorobe_nz_e_n_e _____ ,_U_G/KG_, ___ 650 UJ 1100 UJ ' 51%:) 
1,2-Dichlorobenzene UG/KG 650 U_ J + _____ l _lO_O+U_._J \51%\ 
_1,3-Dichlorobenzene UG/KG 650 UJ 1100 >-{!} U51%/ 
l_,4-Dichlorobenzene UG/KG 650 UJ 1100 UJ U5f%'/ 
J14,6-Trichlorophenol UG/KG 6.5..Q.,YJ 1100 UJ ])51%\ 
2,4-Dichlorophenol UG/KG 650 UJ 1100 -UJ \<".51%) 

----------t--- ··-·· .. ·-··- 1- --· -
UG/KG 650 UJ 1100 UJ ) 51%' ': 

}::~~:::i:~::::ol UG/KG i---650 U-J-+----1-1--00 U{ \~ 
2,6-Dinitrotoluene -- UG/KG 650 UJ 1100 UJ /' 51%/ 
2-Chloronaphthalene UG/KG 650 U __ J-1 ___ 1_1_o __ q,UJ_. U'$l3/ciY 
2-Chlorophenol UG/KG 6-50 U J I I 00 UJ <51%:'i 
2-Methylnaphthalene UG/~ .9-__ 65._o !-}J 1100 UJ -\ $'(¾\ 
2-Meth !P_~~~nol UG/KG 650 UJ l _~.9 __ 0. _!:J J_ ~;51''fo'>; 
2-Nilrophenol _ .. !:J9i ~_Q _______ ?.?..9 UJ I IqQy~-P:$l%\ 
3_ or 4-Methylphenol UG/KG 65q UJ I I 00 UJ / $1%\ 

!~~~~~~:~~0n~~~~~~~~ ether ~g~~g ~~~ ~~ -- ~ ~ ~~ ~J -~;;~}~''.; 
4-Chlor~::~~m~thylphenol UG/KG 650 UJ 1100 UJ !:: Sj%\ 
4-Chloroaniline -- -UG/KG 650- UJ I 100 UJ +51%' 
-··•·•-·••····••······- +------+----------- -· ···.. ... . -
4-Chl orophen y l p heny I ether U G/K G 65_0+U_ J--+--__ l_l_OO-+--U_J-+---:/""5)"""''°a,.,..;~::,:-1\ 
Acenaphthene ----------+-t UG/KG-t----650 U __ J. __ 

1 
___ 1_1_0_0 UJ _ ?$.i:%'\ 

Acenaphthylene UG/KG 650 UJ 1100 UJ ('$;1%.f 
--------+-·---+-- ---

Anthracene UG/KG 650 UJ 1100 UJ Y:$1¾/ 
-+------

Benzo(a)anthracene UG/KG 650 UJ 1100 UJ \{S.J%:i'i 
---- ·-·--· ···-····-l-----+----1-----

Benzo(a)pyrene UG/KG 650 UJ 1100 UJ i'.( $1¾\: 
- -------+----

~~nz_o(b )fluoranthene UG/KG 650 UJ 1100 g1 f\$1%\ 
Benzo(ghi)perylene UG/KG 650 UJ 110.9 UJ / $f¾} 
_1:3.~!!:Zo(k)fluoranthene UG/KG 650 UJ ___ 1_10._0.YL ~8~A%£ 
Bis(2-Chloroethoxy)methane UG/KG 650 UT 1100 UJ }$}%) 

1--- - - ·- ··-·---+------,-
_l:3.~5.Q-Chloroe!hYl)ether UG/KG 650 UJ 1100 l}J }}$.J%\ 
Bis(2-Chloroisopropyl)ether UG/KG 650 UJ 1100 UJ }:SJ% 

--+-----1 
~i~Q:Ethylhexyl)phthalate UG/KG 650 UJ 1 l0_Qy!_ . ~1%< 
Butylbenzylphthalate UG/KG 650 UJ 1100 UJ ' 5l%') 
Carbazole UG/KG 650 UJ l 100 UJ C:5Jo/o/ 
Chrysene UG/KG 650 UJ 1100 UJ '.($}%..: 

~t::C~~~=;~,n, ~g~i--. ~lrn m!m f; " 
Dibenzofuran UG/KG 650 UJ 1100 UJ ,$,1%( 
Diethyl phthalate UG/KG 650 UJ 1100 UJ ( $.1%\ 

- 1----------- ----ic-----f--~'--< 

Dimethylphthalate UG/KG 650 UJ 1100 UJ \ Si;%\ 
Fluoranthene UG/KG 650 UJ 1100 UJ '.; 51% < 
Fluorene UG/KG 650 UJ 1100 UJ ::51% ': 

P:\Pl1\Projects\SENECA \PIO Area\Report\ Draft Final\Risk Assessment\data\S 121 C-Ditchsoil.xls\ l 21 C Ditch SADU RPO >50 
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Table 4-lC 
Quality Control of Field Duplicates - RPDs Greater than 50% 

Ditch Soil at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SDDRMO-8 
Parameter Units DRMO-4005 DRMO-4008 *RPD 
Hexachlorobenzene UG/KG 650 UJ 1100 UJ •· .. 51% 

- 1-------+-+---- -t---lr.--c--~ 
Hexachlorobutadiene UG/KG 650 UJ 1100 UJ .5l%\ 
H ; xachlorocyclopentadiene UG/KG 650 UJ 1100 UJ \ $1% ·. 
1-H- e_x_a-ch_l_01_·0-e~th_a_ne~-------+-U-G_/_K_G----i----6- 5-0-+U- J-t---l-l-OO---i°i.JJ . \ SJ%\ 

- 1---- --+--+-- - - -t--t-,-,,,---= 
~deno( 1,2,3-cd)pyrene UG_/K_ G--+-· ___ 65_0-+U_ J -+-__ l _10_0 ...... U_ J ..,..:_i 5_.i_¾_l _,\ 
Isophorone UG/KG 650 UJ 1100 UJ :\5J%\· -,----
.~ .:~ itrosodiph_~1 .lamine UG/KG 

1 
___ 6_5_0 ...... U_ J-+-__ 1_1_00_,_U_J_,,,.\ _:5_~}_%~< 

~--:_l~itrosodipropylamine UG/K G ____ 6 __ 5_0+-U_J ____ l _1 0_0-+U_ J __,_••_( _~1_. o/c'"""ri..,,.,./ 

~ -~phthalene UG/KG 650 UJ 1100 UJ US.I%!/ 
Nitrobenzene UG/KG 650 UJ 1100 UJ ' 51%' 

-···--··--··-···-··· ·· - · · ............ ······•··---····~----·-·- ----
Phenanthrene UG/KG 650 UJ 1100 UJ / $1%\. 

1------ ---------+-----l-------+- +-----+-· 
Phenol UG/KG 650 UJ 1100 UJ tS1%\ 
Pyrene UG/KG 650 UJ 1100 UJ }S:J%Y 
Pesticides/PCBs 
Aroclor-1016 IUG/KG 101u.r 
Metals 
Arsenic MG/KG 2.1 5.9 J @Q$% ? 
!--------------- ···---··-···l----+---+-----lc--r-,~~ 
Barium MG/KG 72.2 J 122 J [}5Ji%t ,__ ___ _,____,_ ____ ,___,~ _ ___,..., 
Cobalt MG/KG 11.4 20.2 J {;\:$§%if 
Manganese MG/KG 471 885 J D:6{%'.\ 

·•-----+----+-----1---t----;se----,--i 

Selenium MG/KG 0.82 U 1 .4 UJ 52%/ 
1--- ---+----+-----t---+-,----< 

Sodium MG/KG 388 656 J \ 51%/ 

NOTES: 
*Formula for Relative Percent Difference (RPD) 
Source: p. 921 of http: //www.epa.gov/region02/desa/hsw/c1p.pdf 

RPD = I SR- SDR IX 100 
(1 /2) (SR + SDR) 

SR = Sample Result of a particular analyte. 
SDR = Sample Duplicate Result of a particular analyte . 
·sha<1$g:itla1caiis 'RPD .:::.:Jo¾\;,:•::· ........ ,. 

U = not detected to the limit indicated 
J = reported value is estimated 
UJ = not detected to the estimated limit indicated 

P:\Pl1\Projects\SENECA \PID Area\Rcport\Draft Final\Risk Assessment\da ta\S 121 C-Ditchsoi l.x ls\12 l C Ditch SADU RPO >50 
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Table 4-lE 
Quality Control of Field Duplicates - RPDs Greater than 50% 

Surface Water at SEAD-121C 
SEAD-121C and SEAD-121I RI Report 

Seneca Army Depot Activity 

I SWDRMO-8 
Parameter Units I DRMO-3008 I DRMO-3005 
Metals 
Iron I UG/L I 19 !J I 34.21~ -----· · 
Manganese I UG/L I 11.6 1 I 26.1 [ 

NOTES: 
*Fonnula for Relative Percent Difference (RPD) 
Source: p. 921 ofhttp://www.epa.gov/region02/desa/hsw/clp.pdf 

I *RPD 

1 57%' 
177%' 

RPD = I SR - SOR I X 100 
(1 /2) (SR+ SDR) 

SR= Sample Result of a particular analyte. 
SDR = Sample Duplicate Result of a pa11icular 

analyte. 
sha'qingimit1ca1etiu>o·?.':so¾•:.: 

J = reported value is estimated 
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Table 4-lH 
Quality Control of Field Duplicates - RPDs Greater than 50% 

Ditch Soil at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Anny Depot Activity 
SD121I-7 

Parameter Units 1211-4005 1211-4007 
Volatile Organic Compounds 
Acetone I UG/KG 
Semivolatile Organic Compounds 

*RPD 

2-Methylnap,_h_th_a_le_n_e ______ +_U_G_/_K_G--+-___ 4_2_0+U_1_-+--_ _ l 30 1-J--+-'-::_J .,...O~~¾_o_,/ 
Acenaphthene UG/KG 280 J 1200 >l:24%\ -·---------+- - 1-- ---+--i------- --1-
Acenaphthylene UG/KG 70 J 420 U !'ii4:3o/o') 
Anthracene UG/KG 420 J I 900 : 1:Z.8'.1/ci! 
·- ····-----· ···-- - ------11---+---- --+-- -+- ---1---- -1-="'="'~""I 
Benzo( a)an_t_hr_a_c_e1_1e ______ --+_U __ G/KG 2200 I-J ____ 5_0_00 J \)tS%Yi 
Benzo( a)pyrene UG/KG_,_ __ 2_8_0_0 .... J _____ 5_9 __ 0_0+-J- --+!:_\-_1_l_%_·o:.__,r 
Benzo(b )fluoranthene UG/KG 3600 J 8100 J \ 77%!: 
Benzo(ghi)perylene UG/KG 1400 J 3200 J l 7;8%k; 

--r-+-"+"-=-1 
Benzo(k)fluoranthene UG/KG 2500 J 4900 J %ifi'$¾i{/ 

1----+----+-=~-
C a r b a z o I e UG/KG 440 1700 / Jf8%'i\ 

l----+-- -+-----1·-----l~- -
Chrysene UG/KG 2400 J 5400 J \ /77%fft 

-------------l----1----···+----+------+-----l~-,-'-'~ 
Dibenz(a,h)anthracene UG/KG ____ 1_3_0+J--+ ___ 3_5---10 

1

_J ___ ; __ / ""-Q2..,.· P_1/o_( ,,J/ 

Dibenzofuran UG/KG 71 J 640 (1:60%./ 
1-F-lu_o_r-an_t_h-en--e---------+-U-G-/K_G_-+----4--4--oo·-1-- -+--l-3_0_0 __ 0-+----tf':}Q9%+: 

- +---+---·-+--- -f..,...~---t 
Fluorene UG/KG 190 J 1100 / )4{%> 

- 1-----+---+-------+---~,ri 
In~eno(l ,2,3-cd)RYrene UG/KG 400 J 1300 J :(fQqo/c{/ 
Phenanthrene UG/KG 2500 10000 (}20'.¾/: 
Pvrene UG/KG 6500 J 17000 J ''\89%\{ 
Pesticide 
4,4'-DDE I UG/KG 14 IJ 2.2 iUJ 
Metal 
Thallium IMO/KG 0.11 11 0.34 U I' !70%/ : 

NOTES: 
*Fmmula for Relative Percent Difference (RPD) 
Source: p. 921 ofhttp://www.epa.gov/region02/desa/hsw/c1p .pdf 

RPD = I SR - SDR I X 100 
(1/2) (SR+ SDR) 

SR= Sample Result of a particular analyte. 
SDR = Sample Duplicate Result of a particular analyte. 
Slia~fug:~hd1date's),ti.~t>'?.' SO% . 

U = not detected to the limit indicated 
J = reported value is estimated 
UJ = not detected to the estimated limit indicated 
'----- = No difference between results or both results were non-detect 

P:\P ll\Projects\SENECA\PID Area\Report\Draft Final\Risk Asscssmcnt\data\S 1211-Ditchsoil_REV.xls\1 2 l I Ditchsoil SADU RPO > 50 

Page 1 of 1 
7/19/2005 



Table 4-11 
Quality Control of Field Duplicates - RPDs Greater than 50% 

Surface Water at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

I SW121l-7 
Parameter Units I 1211-3007 I 1211-3005 I 
Metals 
Manganese - ! UG/LI 5.3 ! I 3 1 1-··.·· 

:·.·' 

*RPD 

55.% _/. 
Selenium I UG/L I 3.1 IJ I 1.s 11 I \L53%/f 

NOTES: 
*Fo1mula for Relative Percent Difference (RPD) 
Source: p. 921 of http://www.epa.gov/region02/desa/hsw/clp.pdf 

RPD = I SR - SDR ! X 100 
(1/2) (SR + SDR) 

J = repo1ted value is estimated 

SR = Sample Result of a particular analyte . 
SDR = Sample Duplicate Result of a particular analyte. 
shadi~g 1rid{c#il@t.>>tsb¾•<::<''•·'· 

P:\PIT\Projects\SENECA \PID Area\Report\Draft Final\Risk Assessment\data\S 121 l-Surface wa ler.xis\! 211 SW SADU RPO >50 
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Parameter 
Volatile Organic Compounds 
Acetone 
Benzene 
Carbon disulfide 

Chloroform 
Ethyl benzene 
Meta/Para Xylene 
Methylene chloride 
Ortho Xylene 
Toluene 

Table 4-2 
SUMMARY STATISTICS- SURFACE SOIL 

SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Number of 

Units Detect of Detection Value 1 Exceedances 

UG/KG 13 28% 200 0 
UG/KG 41 2% 60 0 
UG/KG 4.7 4% 2700 0 

UG/KG 4.8 3 4% 300 0 
UG/KG 3300 4% 5500 0 
UG/KG 4400 8% 0 
UG/KG 2.6 2% 100 0 
UG/KG 16 3% 0 
UG/KG 28 19% 1500 0 

Semivolatile Organic Compounds 
2,4-Dinitrntoluene UG/KG 45 2% 0 
2-M ethylnaphthalene UG/KG 610 19% 36400 0 
Acenaphthene UG/KG 2600 23% 50000 0 
Acenaphthylene UG/KG 2500 21% 41000 0 
Anthracene UG/KG 7100 42% 50000 0 
Benzo( a )anthracene UG/KG 10000 55% 224 14 
Benzo( a )pyrene UG/KG 8700 51% 61 21 
Benzo(b )fluoranthene UG/KG 12000 64% 1100 5 

Benzo(ghi)perylene UG/KG 3200 3 53% 50000 0 
Benzo(k)fluoranthene UG/KG 7500 47% 1100 4 
Bis(2-Ethylhexyl)phthalate UG/KG 200 56% 50000 0 
Butylbenzylphthalate UG/KG 120 13% 50000 0 
Carbazole UG/KG 4200 35% 0 
Chrvsene UG/KG 9100 53% 400 10 

Di-n-butylphthalate UG/KG 132 3 10% 8100 0 

Di-n-octylphthalate UG/KG 233 4% 50000 0 

Dibenz( a,h )anthracene UG/KG 470 3 26% 14 11 
Dibenzofman UG/KG 1700 21% 6200 0 

Diethyl phthalate UG/KG 21 3 13% 7100 0 
Fluoranthene UG/KG 27000 73% 50000 0 
Fluorene UG/KG 3500 27% 50000 I 0 
Hexachlorobenzene UG/KG 8.5 2% 410 0 

Indeno( 1,2,3-cd)pyrene UG/KG 970 3 46% 3200 0 
N-N i trosodiphen ylamine UG/KG 4.8 2% 0 
Naphthalene UG/KG 400 19% 13000 0 
Phenanthrene UG/KG 29000 52% 50000 0 
Pyrene UG/KG 34000 67% 50000 0 
Pesticides/PCBs 
4,4'-DDD UG/KG 44 12% 2900 0 
4,4'-DDE UG/KG 69 32% 2100 0 
4,4'-DDT UG/KG 100 28% 2100 0 

Aldrin UG/KG 143 6% 41 0 

Alpha-Chlordane UG/KG 63 3 8% 0 

Number of 

Detects 

13 
1 
2 

2 
2 
3 
1 
1 
9 

1 
9 
11 
10 
20 
26 
24 
30 

25 
22 
27 
6 
17 
25 

5 

2 

12 
10 

6 
35 
13 
1 

22 
1 
9 
25 
32 

5 
15 
13 

3 

4 

P: \Pf'l\Projects\SENECA \Pill Area\Report\Draft Final\Tables\Section 4\Table 4 - sum stats.xis\ 121 C SS detects_ stat 

Number of 

Analyses 2 

47 
48 
48 

48 
48 
40 
48 
40 
48 

48 
48 
48 
48 
48 
47 
47 
47 

47 
47 
48 
48 
48 
47 

48 

48 

47 
48 

48 
48 
48 
48 

48 
48 
48 
48 
48 

43 
47 
47 

48 

48 

Page l of2 
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Parameter 
Delta-BHC 

Dieldrin 

Endosulfan I 
Endosulfan Il 
Endrin 

Endrin ketone 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Aroclor-1242 
Aroclor-1254 
Aroclor-1260 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Other 
Total Organic Carbon 
Total Petroleum Hydrocarbons 

NOTES: 

Table 4-2 
SUMMARY STATISTICS-SURFACE SOIL 

SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Number of 

Units Detect of Detection Value 1 Exceedances 
UG/KG 2 6% 300 0 

UG/KG 41 3 4% 44 0 

UG/KG 185 3 38% 900 0 
UG/KG 9 2% 900 0 
UG/KG 21.5 2% 100 0 

UG/KG 7.5 3 6% 0 
UG/KG 1.2 2% 540 0 
UG/KG 14 4% 100 0 
UG/KG 2.8 4% 20 0 
UG/KG 58 2% 0 
UG/KG 930 19% 10000 0 
UG/KG 85 10% 10000 0 

MG/KG 17,000 100% 19300 0 
MG/KG 236 81% 5.9 11 
MG/KG 11.6 100% 8.2 2 
MG/KG 2,030 100% 300 7 
MG/KG 1.2 100% 1.1 1 
MG/KG 29.l 60% 2.3 14 
MG/KG 296,000 100% 121000 6 
MG/KG 74.8 100% 29.6 12 
MG/KG 17 100% 30 0 
MG/KG 9,750 100% 33 35 
MG/KG 51,700 100% 36500 5 
MG/KG 18,900 100% 24.8 40 
MG/KG 20,700 100% 21500 0 
MG/KG 858 100% 1060 0 
MG/KG 0.47 92% 0.1 8 
MG/KG 224 100% 49 9 
MG/KG 1,990 100% 2380 0 
MG/KG 1.3 21% 2 0 
MG/KG 21.8 38% 0.75 13 
MG/KG 478 88% 172 26 
MG/KG 1.1 21% 0.7 3 
MG/KG 25.4 100% 150 0 
MG/KG 3,610 100% 110 28 

MG/KG 9,000 100% 0 
MG/KG 7,600 25% 0 

Number of Number of 

Detects Analyses 2 

3 48 

2 48 

18 48 
1 47 
1 47 

3 48 
1 48 
2 47 
2 46 
1 48 
9 48 
5 48 

48 48 
39 48 
48 48 
48 48 
48 48 
29 48 
48 48 
48 48 
35 35 
48 48 
48 48 
48 48 
48 48 
48 48 
44 48 
48 48 
48 48 
10 48 
18 48 
42 48 
10 48 
48 48 
48 48 

40 40 
10 40 

1. The criteria value source is NYSDEC Technical and Administrative Guidance Memorandum (TAGM) HWR-94-4046, 
Revised January 24, 1994. 

2. Sample-duplicate pairs were averaged and the average results were used in the summary statistics presented in this table. 
3. The maximum detected concentration was obtained from the average of the sample and its duplicate . 
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Parameter 
Volatile Or2anic Compounds 
Acetone 
Carbon disulfide 
Methyl ethvl ketone 

Tallie 4-3 
SUMMARY STATISTICS- DITCH SOIL 

SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Number of 

Units Detect of Detection Valu e 1 Exceedances 

UG/KG 150 70% 200 0 
UG/KG 12 20% 2700 0 
UG/KG 130 30% 300 0 

Semivolatile Or2anic Com1>ounds 
3 or 4-Methylphenol UG/KG 790 10% 0 
Anthracene UG/KG 250 20% 50000 0 
Benzo{ a )an thracene UG/KG l JOO 20% 224 2 
Benzo( a )PYl'eJlC UG/KG 900 20% 61 2 
Bcnzo(b )fluoranthene UG/KG I JOO 20% I JOO 0 
Benzo(ghi)perylene UG/KG 290 10% 50000 0 
Benzo(k)fluoran.thene UG/KG 580 10% 1100 0 
Chrysene UG/KG 1200 20% 400 l 
Fluoranthene UG/KG 2100 20% 50000 0 
lndeno( l ,2,3-cd)pyrenc UG/KG 270 10% 3200 0 
Phenanthrene UG/KG 1100 20% 50000 0 
Pyrene UG/KG 2100 20% 50000 0 
Metals and Cyanide 
Aluminum MG/KG 2 1500 100% 19300 I 
Antimony MG/KG 4.9 50% 5.9 0 
Arsenic MG/KG 6.J 100% 8.2 0 
Barium MG/KG 291 100% 300 0 

Beryllium MG/KG 0.8 3 80% l.l 0 
Cadmium MG/KG 14.3 50% 2.3 3 
Calcium MG/KG 161000 100% 121000 2 
Chromium MG/KG 29.8 100% 29.6 I 

Cobalt MG/KG 15.8 3 100% 30 0 
Copper MG/KG l 190 100% 33 7 
Cyanide. Amenable MG/KG 2.36 10% 0 
Cyanide, Total MG/KG 2.36 10% 0 

Iron MG/KG 27300 3 100% 36500 0 
Lead MG/KG 436 100% 24.8 8 
Magnesium MG/KG 17600 JOO% 21500 0 
Manganese MG/KG 918 JOO% 1060 0 
Mercury MG/KG 0.3 100% O.l 6 
Nickel MG/KG 42.7 100% 49 0 
Potassium MG/KG 1410 100% 2380 0 
Selenium MG/KG 2.5 40% 2 2 
Silver MG/KG 2.6 50% 0.75 5 
Sodium MG/KG 1120 100% 172 9 
Vanadium MG/KG 29 .l 100% 150 0 
Zinc MG/KG 566 100% l JO 7 
Other 
Total Organic Carbon MG/KG 9100 100% 0 
Total Petroleum Hydrocarbons MG/KG 2600 20% 0 

NOTES: 

Number of Number of 

Detects Analyses 2 

7 10 
2 10 
3 10 

l 10 
2 JO 
2 10 
2 10 
2 10 
I 10 
l 10 
2 JO 
2 10 
l JO 
2 JO 
2 JO 

JO 10 
5 10 
10 IO 
IO IO 

8 10 
5 IO 
10 10 
10 JO 

10 IO 
IO JO 
I JO 
I 10 

IO 10 
IO 10 
JO JO 
10 JO 
10 10 
JO JO 
10 IO 
4 10 
5 IO 
10 10 
IO 10 
JO 10 

10 JO 
2 10 

l . The cri teria value source is NYSDEC Technical and Administrative Guidance Memorandum er A.GM) HWR-94-4046, 
Revised January 24, 1994. 

2. Sample-duplicate pairs were averaged and the average results were used in the su mmary statistics presented in this table. 
3. The maximum detected concentration was obtained from the average of the sample DRM0-4008 and its duplicate 

DR.M0-4005 co llected at SDDRM0-8. 

P:\PlnProjecls\SENECA\PID Arca\Report\Draft Final\Tablcs\Section 4\Tablc 4. sum stats.x is\ ! 21 C Ditch detccts_stats 
Page I of I 
7/1812005 



Parameter 
Volatile On?"anic Compounds 
Acetone 
Benzene 
Chloroform 
Ethyl benzene 
Meta/Para Xylene 
Methyl ethyl ketone 
Methylene chloride 
Ortho Xylene 
Styrene 
Toluene 

Table 4-4 
SUMMARY STATISTICS- SUBSURFACE SOIL 

SEAD-121C 

Units 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

SEAD-121C and SEAD-1211 RI Report 
Seneca Army Depot Activity 

Maximum Frequency Criteria Number of 

Detect of Detection Value I Exceedances 

28 45% 200 0 
1800 10% 60 l 

4 10% 300 0 
24000 5% 5500 1 
130000 6% 0 

7.6 10% 300 0 
3.5 10% JOO 0 
75 6% 0 
2.7 5% 0 
84 20% 1500 0 

Semivolatile Organic Compounds 
2-Methylnaphthalene UG/KG 2500 20% 36400 0 
Acenaphthenc UG/KG 50 15% 50000 0 
Acenaphthylene UG/KG 220 10% 41000 0 
Anthracene UG/KG 240 15% 50000 0 
Benzo(a)anthracene UG/KG 5200 35% 224 2 
Benzo(a)ovrene UG/KG 920 32% 61 3 
Benzo(b )fluoranthene UG/KG 1300 42% 1100 l 
Benzo(ghi)perylene UG/KG 210 37% 50000 0 
Benzo(k)fluoranthene UG/KG 490 32% 1100 0 
Bis(2-Ethvlhexvl)ohthalate UG/KG 87 40% 50000 0 
Butylbenzylphthalate UG/KG 39 10% 50000 0 
Carbazole UG/KG 56 15% 0 
Chrysene UG/KG 4900 35% 400 2 
Di-n-butylphthalate UG/KG 19 10% 8100 0 
Di-n-octylphthalate UG/KG 17 15% 50000 0 
Dibenz( a,h )an thracene UGIKG 33 16% 14 2 
Dibenzofuran UG/KG 45 15% 6200 0 
Diethyl phthalate UG/KG 250 25% 7100 0 
Fluoranthene UG/KG · 1600 40% 50000 0 
Fluorene UG/KG 160 20% 50000 0 
!J1deno( 1,2,3-cd)ovrene UG/KG 150 30% 3200 0 
Naphthalene UG/KG 1900 20% 13000 0 
Phenanthrene UG/KG 1000 40% 50000 0 
Pvrene UGIKG 1700 40% 50000 0 
Pesticides/PCBs 
4,4'-DDE UG/KG 17 15% 2100 0 
4,4'-DDT UG/KG 16 15% 2100 0 
Aldrin UG/KG 11 5% 41 0 
Delta-BHC UG/KG 1.3 5% 300 0 
Endosulfan J UG/KG 78 5% 900 0 
Endrin UG/KG 23 5% JOO 0 
Endrin ketone UG/KG 9.7 5% 0 
Heptachlor epoxide UG/KG I. I 5% 20 0 
Aroclor-1260 UG/KG 200 15% 10000 0 
Metals 
Aluminum MG/KG 17600 100% 19300 0 
Antimony MG/KG 11.5 20% 5.9 I 
Arsenic MG/KG 8.1 100% 8.2 0 
Barium MG/KG 1050 100% 300 1 
Beryllium MG/KG l 100% I. I 0 
Cadmium MG/KG 8. I 10% 2.3 1 

P:\PIT\Projects\SENECA\PID Area\Rcpo,1\Drafl l'inal\Tables\Section 4\Table 4 - sum slats.xls\ 12 IC subsurface detect_stats 

Number of 

Detects 

9 
2 
2 
1 
1 
2 
2 
I 
I 
4 

4 
3 
2 
3 
7 
6 
8 
7 
6 
8 
2 
3 
7 
2 
3 
3 
3 
5 
8 
4 
6 
4 
8 
8 

3 
3 
l 
1 
I 
I 
I 
1 
3 

20 
4 

20 
20 
20 
2 

Number of 

Analyses 

20 
20 
20 
20 
16 
20 
20 
16 
20 
20 

20 
20 
20 
20 
20 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
19 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
19 
20 

20 
20 
20 
20 
20 
20 
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Table 4-4 
SUMMARY STATISTICS - SUBSURFACE SOIL 

S.EAD-l21C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Number of Number of Number of 

Parameter Units Detect of Detection Value 1 Exccedances Detects 
Calcium MG/KG 97200 100% 12 1000 0 20 
Chromium MG/KG 37 100% 29.6 3 20 
Cobalt MG/KG 19.7 100% 30 0 20 
Cooper MG/KG 2440 100% 33 6 20 
Iron MG/KG 54100 100% 36500 I 20 
Lead MG/KG 1780 100% 24.8 7 20 
Magnesium MG/KG 24900 100% 21500 I 20 
Man,ganese MG/KG 790 100% 1060 0 20 
Mercury MG/KG 0.07 95% 0.1 0 18 
N ickel MG/KG 69.7 100% 49 3 20 
Potassium MG/KG 1870 100% 2380 0 20 
Silver MG/KG 0.72 10% 0.75 0 2 
Sodium MG/KG 214 70% 172 2 14 
111allium MG/KG 1.8 10% 0.7 2 2 
Vanadium MG/KG 27 100% 150 0 20 
Z inc MG/KG 691 100% 110 7 20 
Other 
Tota l Organic Carbon MG/KG 9500 100% 0 16 
Total Petroleum Hydrocarbons MG/KG 3700 25% 0 4 

NOTE: 

I . TI1e criteria value source is NYSDEC Technical and Administrative Guidance Memorandum (TAGM) HWR-94-4046, 
Revised January 24, l 994. 
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Analyses 
20 
20 
20 

20 

20 
20 
20 

20 

19 

20 

20 
20 
20 

20 
20 

20 

16 

16 
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Parameter Units 
Volatile Organic Compounds 
1,4-Dichlorobenzcne UG/L 

Acetone UG/L 
Bromochloromcthane UG/L 
Bromoform UG/L 

Carbon disulfide UG/L 
Chlorobenzene UG/L 
Vinyl chloride UG/L 
Semivolatile Organic Compounds 
Bis(2-Ethvlhexvl)ohlhalate UG/L 

Butvlbenzvlohthalate UG/L 

Di-n-hutvlphtha lale UG/L 

Diethyl phtha late UG/L 
Fluorene UG/L 
Hexach lorobutadiene UG/L 
Phenanthrene UG/L 
Pyrene UG/L 
Pesticides/PCBs 
4,4'-DDD UG/L 
4,4'-DDE UG/L 
4,4 '-DDT UG/L 
Alpha-BHC UG/L 

Alpha-Chlordane UG/L 

Beta-BHC UG/L 

Delta-BHC UG/L 
Dicldrin UG/L 

Endosulfan I UG/L 
Endosulfan II UG/L 
Endosulfan sul fate UG/L 
Endrin UG/L 
Endri n aldehyde UG/L 
Endrin ketone UG/L 
Gamma-BHC/Lindane UG/L 

Gamma-Chlordane UGIL 

Heptachlor UGIL 
Heptachlor eoox.ide UGIL 
Methoxych lor UG/ L 
Metals 
Aluminum UG/L 

Arsenic UGIL 
Barium UGIL 
Beryllium UG/L 

Cadmium UG/L 

Calci um UGIL 
Chromi um UG/L 
Cobalt UG/L 
Copper UG/L 
Iron UG/L 

Magnesium UG/L 

Manganese UG/L 
Nickel UG/L 
Potassium UG/L 

Table 4-SA 
SUMMARY STA TTSTJCS - EBS GROUNDWATER 

SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Source of 

Detect of Detection Value Criteria 1 

36 50% 3 GA 

57 
3 50% 

I 50% 5 GA 
4 50% 80 MCL 

2 J 50% 
2 50% 5 GA 
l 50% 2 GA 

0.4 100% 5 GA 

0.12 3 50% 

1.7 3 100% 50 GA 

0.057 3 50% 
0.48 50% 
0.4 100% 0.5 GA 

0 .24 50% 
0.13 50% 

0.81 100% 0.3 GA 
0.3 100% 0.2 GA 

0.56 100% 0.2 GA 
0.059 100% 0.01 GA 

0 .082 3 50% 

0.33 3 100% 0.04 GA 

0.16 3 100% 0.04 GA 
0.2 100% 0.004 GA 

0. 10 3 50% 
0.28 100% 
0.69 100% 
0.7 1 50% 0 GA 
0.97 100% 5 GA 
0.2 50% 5 GA 

0.038 50% 0.05 GA 

0.28 3 100% 

0.14 3 
50% 0 .04 GA 

0.1 1 100% 0.03 GA 
0.62 100% 35 GA 

5350 100%, 50 SEC 

2.8 3 50% 10 MCL 
106 100% 1000 GA 
0.1 50% 4 MCL 

0.27 3 
50% 5 GA 

167500 3 100% 
6.5 100% so GA 
3.6 100% 
5.2 100% 200 GA 

5620 100% 300 GA 

23950 3 100% 

1365 3 100% so SEC 
10.6 100% 100 GA 

21400 100% 

Nu mber of 

Exceedances 

l 

0 
0 
0 

0 
0 
0 

0 

0 

0 

0 
0 
0 
0 
0 

2 
I 
2 
2 

0 

2 

2 
2 

0 
0 
0 
0 
0 
0 
0 

0 

l 
2 
0 

2 

0 
0 
0 

0 

0 
0 
0 
0 
2 

0 

2 
0 
0 

P:\Pl1\Projects\SENECA\PID Area\Report.\Drafl Final\Risk Assessment\data\Table 4 - sum sta ts.xls\12 IC GW EBS detect_stats 

Nu mber of 

Detects 

l 

l. 
I 
I 

I 
I 
l 

2 

I 

2 

l 
1 
2 
I 
l 

2 
2 
2 
2 

l 

2 

2 
2 

I 
2 
2 
l 
2 
l 
l 

2 

I 
2 
2 

2 

I 
2 
I 

1 

2 
2 
2 
2 
2 

2 

2 
2 
2 

Number of 

Analyses 2 

2 

2 
2 
2 

2 
2 
2 

2 

2 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 

2 
2 

2 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 

2 

2 
2 
2 

2 

2 
2 
2 
2 
2 

2 

2 
2 
2 

Page I of2 
7/18/2005 



Parameter Units 

Selenium UG/L 
Sodium UG/ L 
Vanadium UG/L 
Zinc UG/L 

Note(s) : 

Table 4-SA 
SUMMARY STATISTICS- EBS GROUN DWATER 

SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Source of 

Detect of Detection Value Criteria1 

4 .7 3 100% 10 GA 
95200 100% 20000 GA 

6.5 100% 
16.4 100% 5000 SEC 

Number of 

Excccdances 

0 
I 
0 
0 

l. GA= NYSDEC Class GA Groundwater Standard (TOGS 1.1. l, June 1998) 
MC L = Maximum Contaminant Level • Drinki ng Water Standards and Health Advisory (EPA 822-8-00-001) 
SEC= Seco11dary Drink ing Water Regulations - Drinking Water Stand ards and Health Advisory (EPA 82-B-00-00 I ) 

2. Sample-duplicate pair was averaged and the average results were used in the summary sta tistic presented in thi s tab le . 

Number of 

Detects 

2 
2 
2 
2 

3. The maximum detected concentration was obtained fro m the average of the sample-dupl icate pair EB 153/EB023 at MW! 21 C-1 . 
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Number of 

A nalyses 2 

2 
2 
2 
2 
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Parameter Units 
Semivolatile OrJ:!a nic Compounds 
Bis(2-Ethylhexyl)phthalate UG/L 
Di-n-butvlohthalate UG/L 
Metals 

Aluminum UG/L 
Antimony UG/L 
Barium UG/ L 
Beryllium UG/L 
Cadmium UG/L 
Calcium UG/L 
Chromium UG/L 
Cobalt UG/L 
Copper UG/L 

Iron UG/L 
Lead UG/L 
Ma!!nesium UG/L 
Manganese UG/L 
Mercurv UG/L 

Nickel UG/L 
Potassium UG/L 
Selenium UG/L 

Sodium UG/L 
Zinc UG/L 

Note(s): 

Table 4-5B 
SUMMARY STATISTICS- RI GROUNDWATER 

SEAD-121C 
SEAD-121 C and SEAD-12ll RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Source of Number of 

Detect of Detection Value Criteria1 Excccdances 

1.4 17% 5 GA 0 
1.6 17% 50 GA 0 

588 3 100% 50 SEC 4 
8.4 33% 3 GA 2 
73.7 100% 1000 GA 0 
0.24 17% 4 MCL 0 
I. I 17% 5 GA 0 

558000 100% 0 
21.4 83% 50 GA 0 

3 50% 0 
17.7 50% 200 GA 0 

869 3 50% 300 GA 3 
10.5 83% 15 MCL 0 

109000 100% 0 
297 100% 50 SEC 6 
0.2 33% 0.7 GA 0 

2.1 3 17% 100 GA 0 
9400 100% 0 
6.8 33% 10 GA 0 

58400 3 100% 20000 GA 3 
96.2 100% 5000 SEC 0 

I. GA= NYSDEC Class GA Groundwater Standard (TOGS I. I . 1, June 1998) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-8-00-001) 
SEC= Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 82-B-00-001 ) 

2. Sample-duplicate pair was averaged and the average resu lts were used in the summary statist ic presented in thi s table. 

Nu mber of Nu mber of 

Detects Analyses 2 

1 6 
1 6 

6 6 
2 6 
6 6 
1 6 
1 6 
6 6 
5 6 
3 6 
3 6 

3 6 
5 6 
6 6 
6 6 
2 6 

1 6 
6 6 
2 6 

6 6 
6 6 

3. The maximum detected concentration was obtained from the average of the sample-duplicate pair 121 C-2004/12 IC-2002 al MW 121 C-4. 
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Parameter Units 
Volatile Oreanic Compounds 

1, 1-Dichloroethane UG/L 

1,2-Dichloropropane UG/L 

Acetone UG/L 
Carbon disulfide UG/L 
Cis-1 ,2-Dichloroethene UG/L 

Methylene chloride UG/L 

Vinyl chloride UG/L 
Semivolatile Organic Compounds 
Bis(2-Ethylhexyl)phthalate UG/L 
Metals 
Aluminum UG/L 

Arsenic UG/L 

Barium UG/L 
Cadmium UG/L 
Calcium UG/L 
Chromium UG/L 
Cobalt UG/L 
Copper UG/L 
lron UG/L 
Lead UG/L 
Magnesium UG/L 

Manganese UG/L 
Mercury UG/L 
Nickel UG/L 
Potassium UG/L 
Selenium UG/L 
Silver UG/L 

Sodium UG/L 

Thallium UG/L 
Vanadium UG/L 
Zinc UG/L 
Other 
Total Petroleum Hydrocarbons MG/L 

Note(s): 

Table 4-6 
SUMMARY STATISTICS - GROUNDWATER 

BUILDING 360 
SEAD-12JC AND SEAD-l21l RI REPORT 

Seneca Army Depot Activity 

Maximum Frequency Criteria Source o 

Detect of Detection Value Criteria1 

4.3 3 67% 5 GA 

0.4 3 17% I GA 

8.4 3 25% 
0.6 17% 

l 33% 5 GA 

I 3 17% 5 GA 

2.3 3 67% 2 GA 

2.5 17% 5 GA 

105 57% 50 SEC 

4.7 3 14% 10 MCL 

141 3 100% 1000 GA 
3.9 14% 5 GA 

119149.7969 100% 
84 71% 50 GA 

7.40 43% 
167 43% 200 GA 

255000 100% 300 GA 
204 29% 15 MCL 

27400 100% 

1645 3 100% 50 SEC 
0.28 29% 0.7 GA 
38.8 86% 100 GA 

12300 100% 
7.5 57% 10 GA 
8.6 14% 50 GA 

42850 3 100% 20000 GA 

3.3 3 14% 2 MCL 
4.4 14% 

5740 100% 5000 SEC 

1.52 33% 

I. GA= NYSDEC Class GA Groundwater Standard (TOGS 1.1.l , June 1998) 

Number of Number of 

Excecdances Detects 

0 4 

0 l 

0 1 
0 l 
0 2 

0 l 

I. 4 

0 1 

4 4 

0 I 

0 7 
0 l 
0 7 
I 5 
0 3 
0 3 
4 7 
2 2 
0 7 

7 7 
0 2 
0 6 
0 7 
0 4 
0 I 

7 7 

l 1 
0 I 
2 7 

0 2 

MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-B-00-00 l) 
SEC= Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 82-B-00-001) 

2. Sample-duplicate pair was averaged and the average results were used in the summary statistic presented in this table. 
3. The maximum detected concentration was obtained from the average of the sample and its duplicate pairs : 

Number of 

Analyses 2 

6 

6 

4 
6 
6 

6 

6 

6 

7 

7 

7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 
7 

7 

7 
7 
7 

6 

DRMO-2005/DRMO-2008 collected April 2003 from MW-1 and DRMO-20 I 3/DRMO-2019 collected May 2003 from MW-I. 
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Parameter 

Table 4-7 
SUMMARY STATISTICS- SURFACE WATER 

SEAD-121C 
SEAD-121C and SEAD-121I RI Report 

S A D t A f ·t eneca rmy epo C lVHY 

Maximum Frequency Criteria Number of 

Units Detect of Detection Value1 Exceedances 
Semivolatile Organic Compounds 
Bis(2-Ethvll1exvl)phthalate UG/L 4.2 10% 0.6 1 
Metals 
Aluminum UG/L 8760 100% 100 5 
Arsenic UG/L 50.3 10% 150 0 
Barium UG/L 423 100% 0 
Beryllium UG/L 0.86 90% 1100 0 
Cadmium UG/L 19.5 40% 3.84 2 
Calcium UG/L 166000 100% 0 
Chromium UG/L 129 80% 139.45 0 
Cobalt UG/L 47 70% 5 2 
Copper UG/L 1160 100% 17.32 2 
Iron UG/L 110000 80% 300 5 
Lead UG/L 839 100% 1.4624632 10 
Magnesium UG/L 26200 100% 0 
Manganese UG/L 2380 100% 0 
Mercury UG/L 2.1 20% 0.0007 2 
Nickel UG/L 154 30% 99.92 1 
Potassium UG/L 5350 100% 0 
Selenium UG/L 4.6 10% 4.6 0 
Silver UG/L 8 20% 0.1 2 
Sodium UG/L 123000 100% 0 
Thallium UG/L 6.3 20% 8 0 
Vanadium UG/L 233 50% 14 2 
Zinc UG/L 6910 100% 159.25 2 
Other 
Total Petroleum Hydrocarbons MG/L 8.08 11 % 0 

Note(s): 

Number of 

Detects 

1 

JO 
1 

10 
9 
4 
10 
8 
7 
10 
8 
10 
JO 
10 
2 
3 
10 
1 
2 
10 
2 
5 
10 

1 

I. Criteria values are from the New York State Ambient Water Quality Standards, Class C for Surface Water. 
2. Sample-duplicate pair (DRMO-3008/DRMO-3005 collected from SWDRJv1O-8) was averaged and the 

average results were used in the summary statistic presented in this table . 

Number of 

Analyses 2 

10 

10 
10 
10 
10 
JO 
10 
10 
JO 
10 
10 
10 
10 
JO 
10 
10 
10 
10 
10 
10 
10 
10 
10 

9 
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Table 4-8 
SUMMARY STATISTICS-SURFACE SOIL AND DITCH SOIL 

SEAD-1211 

Parameter 
Volatile Organic Compounds 
Acetone 

Benzene 
Ethyl benzene 

Meta/Para Xylene 
Methyl ethyl ketone 
Methylene chloride 

Ortho Xylene 

Toluene 

SEAD-121C and SEAD-1211 RI Report 
Seneca Army Depot Activity 

Maximum Frequency Criteria 

Units Detect of Detection Value I 

UG/KG 150 80% 200 

UG/KG 4 1 3 20% 60 
UG/KG 7.8 13% 5500 

UG/KG 6.3 3 13% 
UG/KG 78 24% 300 
UG/KG 2.8 20% 100 

UG/KG 3.6 3 13% 

UG/KG 31 3 18% 1500 
Semivolatile Organic Compounds 
2-Methylnaphthalene UG/KG 260 10% 36400 

3,31-Dichlorobenzidine UG/KG 315 3 2% 
Acenaphthene UG/KG 6100 51% 50000 
Acenaphthylene UG/KG 560 12% 41000 
Anthracene UG/KG 12000 58% 50000 
Benzo( a )anthracene UG/KG 28000 90% 224 
Benzo( a )pyrene UG/KG 23000 88% 61 
Benzo(b )fluoranthene UG/KG 29000 94% 1100 
B enzo( ghi )pery lene UG/KG 29000 82% 50000 
Benzo(k)fluoranthene UG/KG 23000 74% 1100 
Bis(2-Ethylhexyl)phthalate UG/KG 1600 33% 50000 

Butvlbenzylphthalate UG/KG 420 3 6% 50000 
Carbazole UG/KG 6800 57% 
Chrysene UG/KG 32000 86% 400 
Di-n-butylphthalate UG/KG 45 2% 8100 

Di-n-octy]phthalate UG/KG 420 3 2% 50000 
Dibenz( a,h)anthracene UG/KG 5000 34% 14 
Dibenzofuran UG/KG 2000 27% 6200 

Diethyl phthalate UG/KG 640 3 2% 7100 
Fluoranthene UG/KG 62000 94% 50000 
Fluorene UG/KG 4200 43% 50000 
lndeno( 1,2,3-cd)pyrene UG/KG 12000 71% 3200 

Isophorone UG/KG 315 3 2% 4400 
Naphthalene UG/KG 630 14% 13000 

Nitrobenzene UG/KG 315 3 2% 200 
Phenanthrene UG/KG 52000 94% 50000 

Phenol UG/KG 315 3 2% 30 
Pvrene UG/KG 64000 94% 50000 
Pesticides/PCBs 
4,4'-DDE UG/KG 34 11% 2100 
4,4'-DDT UG/KG 39 5% 2100 
Aldrin UG/KG 12 9% 41 
Dieldrin UG/KG 34 4% 44 
Endosulfan I UG/KG 95 59% 900 

Number of 

Exceedances 

0 

0 
0 

0 
0 
0 

0 

0 

0 

0 
0 
0 
0 

28 
44 
14 
0 
14 
0 

0 
0 

25 
0 

0 
15 
0 

0 
1 
0 
3 

0 
0 

1 
1 

1 
I 

0 
0 
0 
0 
0 

Number of 

Detects 

36 

9 
6 

6 
11 
9 

6 

8 

5 

1 
26 
6 

29 
46 
45 
48 
42 
37 
17 

3 
29 
44 
l 

1 
15 
14 

1 
48 
22 
35 

1 
7 

1 
48 

1 
48 

5 
2 
4 
2 

24 
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Number of 

Analyses 2 

45 

45 
45 

45 
45 
45 

45 

45 

51 

47 
51 
51 
50 
51 
51 
51 
51 
50 
51 

48 
51 
51 
50 

47 
44 
51 

51 
51 
51 
49 

51 
SI 

51 
51 

51 
51 

45 
44 
45 
45 
41 
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Parameter 
Endrin 
Heptachlor epoxide 
Aroclor-1254 
Aroclor-1260 
Metals and Cyanide 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 

Cyanide, Total 

Iron 
Lead 
Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 

Selenium 
Silver 
Sodium 

Thallium 

Vanadium 
Zinc 
Other 
Total Organic Carbon 

Table 4-8 
SUMMARY STATISTICS-SURFACE SOIL AND DITCH SOIL 

SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria 

Units Detect of Detection Value 1 

UG/KG 30 4% 100 
UG/KG 55 21 % 20 
UG/KG 67 4% 10000 
UG/KG 46 7% 10000 

MG/KG 13200 100% 19300 
MG/KG 7.5 31% 5.9 
MG/KG 104 100% 8.2 
MG/KG 207 100% 300 
MG/KG 0.68 98% 1.1 
MG/KG 6.6 31 % 2.3 
MG/KG 298000 100% ]21000 

MG/KG 439 3 100% 29.6 

MG/KG 206 3 100% 30 

MG/KG 209 3 100% 33 

MG/KG 2.00 3 7% 

MG/KG 58400 3 100% 36500 
MG/KG 122 100% 24.8 
MG/KG 22300 100% 21500 

MG/KG 310500 3 100% 1060 
MG/KG 0.18 98% 0.1 
MG/KG 342 100% 49 
MG/KG 1450 100% 2380 

MG/KG 146 3 47% 2 
MG/KG 10.5 18% 0.75 
MG/KG 372 82% 172 

MG/KG 163 3 20% 0.7 

MG/KG 182 3 100% 150 
MG/KG 532 100% 110 

MG/KG 8900 100% 

Number of 

Exceedances 
0 
3 
0 
0 

0 
1 
8 
0 
0 
3 
18 

6 

4 

10 

0 

2 
22 
1 

15 
1 
7 
0 

5 
4 

24 

5 

1 
14 

0 
Total Petroleum Hydrocarbons MG/KG 2200 33% 0 

Notes: 

Number of Number of 

Detects Analyses 2 

2 45 
8 39 
2 45 
3 45 

45 45 
14 45 
34 34 
45 45 
44 45 
14 45 
45 45 

45 45 

45 45 

40 40 

3 45 

45 45 
45 45 
45 45 

45 45 
44 45 
45 45 
45 45 

21 45 
6 34 

37 45 

9 45 

45 45 
45 45 

45 45 
15 45 

1. The criteria value source is NYSDEC Technical and Administrative Guidance Memorandum (TAGM) HWR-94-4046, 
Revised January 24, 1994. 

2. Sample-duplicate pairs were averaged and the average results was used in the summary statistic presented in this table. 
3. The maximum detected concentration was obtained from the average of the sample and its duplicate. 
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Table 4-9 
SUMMARY STATISTICS-SURFACE WATER 

SEAD-1211 
SEAD-121C and SEAD-121I RI Report 

Seneca Army Depot Activity 

Maximum Frequency Criteria Number of Number of Number of 

Parameter Units Detect of Detection Value1 Exceedances Detects Analyses 2 

Semivolatile Organic Compounds 
Butvlbenzylphthalate UG/L 1.1 14% 0 1 7 
Fluoranthene UG/L 1.1 14% 0 1 7 
Metals 
Aluminum UG/L 2050 100% 100 3 7 7 
Barium UG/L 49.2 86% 0 6 7 
Beryllium UG/L 0.28 86% 1100 0 6 7 
Cadmium UG/L 0.54 14% 3.84 0 1 7 
Calciwn UG/L 74200 100% 0 7 7 
Chromium UG/L 6 71% 139.45 0 5 7 
Cobalt UG/L 3 29% 5 0 2 7 
Copper UG/L 11.2 86% 17.32 0 6 7 
Iron UG/L 3410 71% 300 2 5 7 
Lead UG/L 26.3 57% 1.4624632 4 4 7 
Magnesium UG/L 11100 100% 0 7 7 
Manganese UG/L 206 100% 0 7 7 
Nickel UG/L 3.6 29% 99.92 0 2 7 
Potassium UG/L 4640 100% 0 7 7 

Selenium UG/L 2.5 3 14% 4.6 0 I 7 
Sodium UG/L 38500 100% 0 7 7 
Vanadium UG/L 3.9 43% 14 0 3 7 
Zinc UG/L 190 100% 159.25 1 7 7 

Note(s): 
1. Criteria values are from the New York State Ambient Water Quality Standards, Class C for Surface Water 
2. Sample-duplicate pair was averaged and the average results were used in the summary statistic presented 

in this table. 
3. The maximum detected concentration was obtained from the average of the sample (1211-3007) and 

its duplicate (1211-3005) collected at SW121I-7. 
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Site Boundary 

Surface Water 

Misc. Site Feature 

0 100 Feet 

PARSONS 

SENECA ARMY DEPOT ACTIVITY 
SEAD-121C & 1211 RI REPORT 

FIGURE 4-15 
DRMO YARD - SEAD-121C 

ELEVATED CONCENTRATIONS OF BTEX 
AND METALS IN SUBSURFACE SOIL 
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Seneca Army Depot Ac1ivi1y 
Romulus, New York 

5.0 CONTAMINANT FATE AND TRANSPORT 

Dra fl Final Rl Report 
SEAD-l2lC & SEAD-12! l 

This section presents a site-specific concephial site model , summarizes the chemical impacts present 

in various media at SEAD-121 C and SEAD-121 I, and describes the potential transport of constituents 

of concern at these sites. Infom1ation developed independently for SEAD-27 (Building 360) is 

included within the discussion presented below for SEAD-121 C, as there is an indication that 

contaminants from SEAD-27, or from another site located further upgradient, have flowed into 

SEAD-121C. 

The remainder of this section is subdivided organized into three separate subsections. The first two 

sections address site physical and chemical characteristics at SEAD-121C, Building 360 (SEAD-27), 

and SEAD-1211. The remaining subsection deals with the fate and transpmi of individual 

contaminants identified at SEAD-121 C and SEAD-121 I. 

5.1 CONCEPTUAL SITE MODEL OF SEAD-121C 

The conceptual site model defines the physical and chemical setting for SEAD-121 C. This 

conceptual site model combines site information and data collected during the 1998 Environmental 

Baseline Survey (EBS) and the 2002 Remedial Investigation (RI). This includes geophysical survey 

data, field observations, and analytical data associated with SEAD-12 IC. 

Information for SEAD-27, the Steam Cleaning Waste Tank located m Building 360, is also 

summarized in this discussion to address an apparent upgradient source of contaminants that could 

flow into SEAD-121C. The conceptual site model for SEAD-121C has been adapted to reflect site 

information collected in I 995 by International Teclmology Corporation (IT) and two rounds of 

groundwater sampling in 2003 by Parsons. More details of the IT activities can be found in their 

document "Final Report- Volume I, Building 360 Closure, Seneca Army Depot, Romulus, New York." 

5.1.1 Summary of Physical Site Characteristics 

The site-wide physical characteristics of SEAD-121 C have been described in the preceding sections. 

In summary, SEAD-121C [Defense Reutilization and Marketing Office (DRMO Yard)] is a 

triangularly shaped, gravel lot located in the east-central portion of the Depot (Figure 1-3). Several 

buildings (Buildings 360, 316, and 317) are located adjacent and east of the site, and one building 

(Building T-355) is located within the site boundaries. Building T-355 is located in the central part of 

the DRMO Yard and is used for storage. The DRMO Yard is surrounded by a chain-linked fence and 

access into the site is limited by a single gate that is nomrnlly locked and that is located south of 

Building 360. 

The surface of the DRMO Yard is graded to allow surface water to drain toward the man-made 

ditches that bound the site on the north and south sides. The major pathway of surface water flow out 
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of SEAD-121 C is to these drainage ditches , which then flow to the west towards a wetland area and the 

headwaters ofKendaia Creek in the former munitions storage area. 

Bedrock is encountered at less than 8 feet below ground sutface (bgs) in most locations at SEAD-

121 C. The geologic units commonly encountered were till , brown silt or clay, fill material (in a few 

locations) , and weathered shale above competent shale. Groundwater was encountered at less than 

two feet above competent shale (approximately 5 - 6 feet below grade) and flows to the southwest. 

In addition to Building T-355, several other man-made features are prominent within the DRMO 

Yard; these features include: a ladled-shaped, ea1ihen bottomed, storage cell in the southwest corner 

of the site; a rectangular shaped, earthen bottomed, storage cell immediately adjacent to, and located 

halfway along the northwest perimeter fence of the site; and a multi-chambered, concrete bottomed, 

storage cell adjacent to the east perimeter fence, near the northern-most point of the DRMO Yard. 

Each of the storage cells is bounded horizontally on three sides by concrete (jersey) barriers. 

Common debris, including scrap meta l, wood debris, ordnance components, batteries, tiles , oil filters, 

auto parts, paint cans, tires, and other miscellanies were found in the concrete bottomed, multi

chambered storage cell. During site visits in 2002, 2003 , and 2004, Parsons observed that scrap 

metal, military items, and old machines were stored in the earthen bottomed storage cell located along 

the northwest fence, while the ladle-shaped eaiihen bottomed cell was empty, except for small 

quantities of metal shavings. A silo-like structure was also found inside the fence of the DRMO 

Yard, adjacent to the nmihem edge of Building 360. Fmiherrnore, a large crane was located in the 

northern portion of the Yard, north of the silo-like shucture and Buildings 360 and 316. East of the 

DRMO Yard, a dielectric transformer box was observed between Building 317 and 1st Street. Train 

tracks were also obsen,ed to approach the DRMO Yard from the north, with one spur ending at 

Building 317, a second ending at Building 316, while a third spur extended to the area between 

Building 316 and Building 360 . 

SEAD-27 is located within Building 360 and is comprised of the steam cleaning waste tank (also known 

as the Steam Jenny Accumulation Pit). SEAD-27 is an open grate topped, concrete tank that is located 

within the northern p01iion of Building 360. The tank measures 35 feet long by 12 feet wide, and the 

maximum depth is 4 feet. The tank's capacity is 4,500 gallons when filled to near the top or 1,100 

gallons when filled to the 2-foot freeboard mark. This tank is no longer in use. 

Bedrock was encountered at 15 feet bgs on both the east and west facing sides of Building 3 60. The 

geologic units encountered in borings (till, reworked till , weathered shale, etc.) located around 

SEAD-27 were equivalent to those found in SEAD- I 21 C as described above. Groundwater was 

encountered less than two feet above competent bedrock and flowed southwesterly. 

Meteorological and physical site conditions that may impact the fate and transport at SEAD-121 C 

have been described in Section 1. 
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5.1.2 Summary of Chemical Impacts at SEAD-121C 
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Available data summarized in this report {See Section 4.3 , and Tables 4-2, 4-3, and 4-4) indicate that 

impacts associated with inorganic (i.e., metals) and semivolatile organic compounds {SVOCs) are 

found at SEAD- 12 IC in surface soils, ditch soil, and subsurface soils; subsurface soils are also 

impacted by volatile organic compounds (VOCs). Groundwater at the site has also been impacted by 

a VOC, PCBs, and metals ; while surface water is impacted by one SVOC and metals . 

Soil 

Surface soils (0-2 in. bgs) at the site show elevated concentrations of carcinogenic polycyclic 

aromatic hydrocarbons (cPAHs) and metals . The table below summarizes the analytes detected in 

surface soil samples at levels higher than New York's recommended soil cleanup guidance values . 

Analytes Exceeding T AGMs in SEAD-121C Surface Soil 

SVOCs 

Benzo( a )anthracene Benzo(b )fluoranthene Chrysene Dibenz( a,h )antlu-acene 

Benzo( a )pyrene Benzo(k)fluoranthene 

Metals 

Antimony Calcium Lead Silver 

Arsenic Chromium Magnesium Sodium 

Barium Copper Mercury Thallium 

Beryllium Iron Nickel Zinc 

Cadmium 

The SVOCs identified above include six of the seven cPAHs that are of particular interest to the 

NYSDEC and the NYSDOH. Comparison of reported cPAH concentrations to New York 's 10 ppm 

Benzo(a)pyrene Toxicity Equivalence (BTE) guidance criterion concentration for soils indicated that 

a single sample (i.e., SSDRMO-12) exceeded the guidance value. This sample was collected from a 

location near the northwest security fence , approximately one-third of the way between the western 

and northern most corners of this perimeter fence. The average site-wide surface soil BTE 

concentration was 1.1 mg/Kg. 

The metals listed above were collocated in most instances in two parts of the site, the northeast and 

southwest comers. These locations coincide with the locations of two storage cells used for scrap 

metal accumulation. 

The table below lists other analytes that were detected at concentrations below NYS's TAGM 

cleanup objective levels in shallow soil samples at SEAD-121 C. 
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Analytes Detected Below TAGMs in SEAD-121C Surface Soil 

voes 

Acetone Chlorofo1m Meta/Para Xylene Ortho Xylene 

Benzene Ethyl benzene Methylene chloride Toluene 

Carbon disulfide 

SVOCs 

2,4-Dinitrotoluene Bis(2-Ethylhexyl)phthalate Dibenzofuran Indeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene Buty lbenzy lphthalate Diethyl phthalate N-Nitrosodiphenylamine 

Acenaphthene Carbazole Fluoranthene Naphthalene 

Acenaphthylene Di-n-butylphthalate Fluorene Phenanthrene 

Anthracene Di-n-octylphthalate Hexachlorobenzene Pyrene 

Benzo(ghi)perylene 

Pesticides/PCBs 

4,4'-DDD Delta-BHC Endrin Heptachlor epoxide 

4,4'-DDE Dieldrin Endrin ketone Aroclor-1242 

4,4'-DDT Endosulfan I Gamma-Chlordane Aroclor-1254 

Aldrin Endosulfan II Heptachlor Aroclor-1260 

Alpha-Chlordane 

Metals 

Aluminum Manganese Selenium Vanadium 

Cobalt Potassium 

With the exception of acetone and toluene, all of the listed VOCs were detected in fewer than four of 

the 48 surface soil samples collected. Acetone and toluene were detected at a frequency of 28% and 

19%, respectively. 

Five of the 21 SVOCs listed above (i .e., benzo(ghi)perylene, bis(2-ethylhexyl)phthalate, 

fluoranthene , phenanthrene, and pyrene ]were detected at frequencies of greater than 50%; 13 other 

were found in less than 30% of the samples characterized. Tlu·ee of the listed pesticides ( 4,4' -DDE, 

4,4'-DDT, and Endosulfan I) were detected in more than 25% of the samples characterized, but there 

is no evidence of a cohesive release as the results show the samples to be randomly distributed across 

the site. Two PCB congeners (Aroclor-1254 and Aroclor-1260) were found in 10% or more of the 

samples characterized, but in only two cases were both congeners found in the same sample. All 

three identified PCB congeners were detected in the sample from location SS 121 C-4 collected during 

the EBS. 

Subsurface soils (2-15 ft bgs) were impacted by cP AHs and metals, but to a lesser degree than the 

surface soils, and by VOCs . The table below lists analytes detected in subsurface soil that were found 

in one or more samples at levels exceeding NYS's soil cleanup objective levels. 
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Analytes Exceeding TAGMs in SEAD-121C Subsurface Soils 

voes 
Benzene Ethyl benzene 

SVOCs 

Benzo( a )an thracene Benzo(b )fluoranthene Dibenz(a,h)anthracene 

Benzo( a )pyrene Chrysene 

Metals 

Antimony Copper Nickel 

Barium Iron Sodium 

Cadmium Lead Thallium 

Chromium Magnesium Zinc 

Concentrations of benzene and ethyl benzene exceeded their T AGM values in one sample, 

SBDRMO-9. Benzene and ethyl benzene were also detected in the surface soil sample collected from 

SBDRMO-9, but in this sample the measured concentrations for both analytes were below their 

respective TAGM values. Of the five cPAHs listed above, benzo(b)fluoranthene was the most 

frequently detected compound, as it was found in eight of the 19 subsurface samples collected. 

Benzo(a)pyrene was found the most number of times at concentrations above NYS's cleanup 

objective value. The site-wide average BTE concentration in subsurface soil was 0.42 mg/Kg. 

No pesticides or PCBs were found in subsurface soils at concentrations exceeding NYS's soil clean

up objective levels . 

. Twelve metals were detected at concentration above NYS's soil cleanup objectives but generally 

values found in excess of TAGMs were infrequent, limited to 3 5% of the sample or fewer. Lead and 

zinc were the two metals most frequently detected at concentrations above guidance criteria. 

Forty-six other TCL or TCL analytes were detected in the subsurface soils collected at SEAD-121C 

(DRMO Yard), but all of these are considered to be of minimal concern because they were detected at 

a low frequency and they were detected at concentrations below available NYS soil guidance values. 

Man-made drainage ditches, which channel storm-event runoff flow out of SEDA's administrative 

and industrial areas have been excavated along, and form , much of the southern and northwestern 

boundaries of the DRMO Yard. These ditches are traditionally dry, except during and after storm or 

snow melt events . 

Results of soil samples collected within the drainage ditches indicate that ditch soil at the DRMO 

yard has been impacted by benzo(a)anthracene, benzo(a)pyrene, chrysene and 11 metals , as is 

summarized below. 
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Aualytes Exceeding TAGMs in SEAD-121C Ditch Soil 

SVOCs 

Benzo( a )anthracene Benzo( a )pyrene Chrysene 

Metals 

Aluminum Copper Silver 

Cadmium Lead Sodium 

Calcium Mercury Zinc 

Chromium Selenium 

Draft Final RJ Report 
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No pesticide or PCB congener was detected in any of the ditch soils characterized. Twenty-seven 

other voes, SVOCs and metals were detected in the ditch soil, but all were at concentrations below 

T AGM guidance values. The site-wide average BTE concentration in ditch soil was 1.1 mg/Kg with 

a maximum BTE concentration of 2.0 mg/Kg at sample location SDDRMO-2, which is located 

outside the fence line of the DRMO Yard to the east along 1st Street and across from Building 316. 

Metals listed in the summary table above were detected at varying concentrations and when compared 

to associated T AGM values, the metals found at concentrations greater than three times the associated 

T AGM value were cadmium, copper, lead, silver, sodium, and zinc. The maximum concentrations of 

aluminum, cadmium, calcium, copper, and lead were collocated in the single ditch soil sample 

collected inside of the DRMO Yard in the northern comer of the site. The detection of high metal 

concentrations at this ditch soil sample is consistent with the surface soil results in this area of the 

Yard. 

Groundwater 

Available groundwater data at SEAD-121 C indicate that this media has not been significantly 

impacted by contaminants found in the soils at the site. Groundwater samples collected during the 

1998 EBS were collected from temporary wells and were not collected using USEPA's preferred low 

flow purging and sampling methods. Several voes, svoes, pesticides, and PCBs reported in 

samples co!Jected during the EBS sampling round were not observed during the RI groundwater 

sampling events conducted in 2003, which included use of low-flow sampling procedures and 

permanent wells. Based on the RI data, the 1998 EBS data are considered to be biased by turbidity 

and improper well development, and have been excluded from further consideration. Once the EBS 

data is removed from consideration, the analytes of concern in groundwater at SEAD-121 C are 

limited to five metals: aluminum, antimony, iron, manganese, and sodium based on noted 

exceedances of GA groundwater standards. 

Results from two rounds of groundwater sampling at locations associated with SEAD-27 (two wells and 

the "T-sump") indicate that organic compound contamination is present up gradient of SEAD-1 2 1 C and 

may be migrating i11to the site along the eastern bound of the site. Figures displaying the data are 
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Three SVOCs [2-methylnaphthalene, bis(2-ethylhexyl)phthalate, and naphthalene] were each detected 

once in 1995 at concentrations below the NYSDEC GA groundwater standard. VOCs, including 1, 1, 1-

TCA, 1, 1,2,2-tet:rachloroethane, 1, 1-dichloroethane, cis-1 ,2-dichloroethene, and vinyl chloride have 

been found periodically at the SEAD-27 site. The Army believes that the contaminants found at 

SEAD-27 either result from a source located in Building 360 or from a location upgradient of 

Building 360. The organic compounds noted in the groundwater in the SEAD-27 wells are not 

emanating from sources located in SEAD-121 C. This belief is supported by the fact that none of the 

contaminants found in SEAD-27 are found in site wells located for SEAD-121C, which also suggest 

that any possible plume is not migrating. Furthermore, none of the chlorinated VOCs identified in the 

groundwater are observed in the surface or subsurface soils in SEAD-121 C. 

Surface Water 

Surface water flow at SEAD-121 C results mainly from storm events or storm-event runoff, and is 

extremely variable in nature. Surface water at SEAD-121C does not appear to have been 

significantly impacted by contaminants associated with the site. Exceedances of NYSDEC Ambient 

Water Quality Standard (A WQS) Class C for surface water are limited to 11 meta.ls and bis(2-

ethylhexyl)phthalate. The maximum concentrations of metals , and the single detection of 

bis(2-ethylhexyl)phthalate, a.re all collocated and found at sample location SWDRMO-2. Location 

SWDRMO-2 is roughly 20 feet away from soil sampling location SBDRMO-16, where elevated 

levels of SVOCs and metals were detected in the surface and subsurface soil samples. 

The following metals are considered analytes of concern: aluminum, cadmium, cobalt, copper, iron, 

lead, mercury, nickel , silver, vanadium, and zinc. 

5.1.3 Conceptual Model Summary 

Based on the analysis of chemical data discussed in Section 4 , metals and cPAHs are present in soils 

and ditch soils . A localized site of subsurface soil was impacted by BTEX. The highest 

concentrations of metals are collocated in two areas of the site focused in the nmtheast and southwest 

comers. Concentrations of cPAHs were unevenly distributed across the site, and a single surface soil 

sample exceeded NYSDEC's suggested cleanup level of 10 mg/Kg BTE. Although surface water is 

only found at the site following storm or runoff events, available information indicates it has been 

impacted by metals. 

5.2 CONCEPTUAL SITE MODEL OF SEAD-1211 

The conceptual site model defines the physical and chemical setting for SEAD-121 I. This conceptual 

site model combines site information collected during the 1998 EBS and the 2002 RI. This includes 

geophysical survey data , field observations, and analytical data associated with SEAD-121 I. 
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The site-wide physical characteristics of SEAD-12 lI (Rumored Cosmoline Oil Disposal Area) have 

been described in the preceding sections. SEAD-1211, shown in Figure 1-4, consists of four 

rectangular grassy areas that are bounded by 3rd and ?1 11 Streets (no1th and south ends, respectively) 

and Avenues C and D (west and east sides, respectively). Buried reinforced concrete sto1m drains run 

east to west through the site along 3rd St., 4111 St., 5th St., 6 ih St. , and 7t1, St. To the east and west of the 

four rectangular plots comprising SEAD-12 II there are two rows of buildings that are actively used 

for warehousing. Buildings 331 and 329 , located to the west and across Avenue C, receive frequent 

truck deliveries. A railroad spur line enters SEAD-1211 from the south and extends to the northern 

end of the SEAD where it tern1inates near the intersection of 3rd Street and Avenue C. Two sidings 

branch off the main spur line; one tenrunates in the first (north to south) block and the other 

te1111inates in the third (nmth to south) block. There are concrete loading docks located in the first 

and third blocks next to the railroad lines. The major pathway of surface water flow out of SEAD-121 I 

is overland flow to rnts located along the sides of the roadways , to catch basins and then into the 

underground sewer pipes. The sewer pipes discharge to a man-made drainage ditch that flows south 

to north, and is located two blocks ( approximately 1000 feet) west of SEAD-1211. From that point, 

surface water flow either infiltrates into the ground, or during high flow periods it may enter Kendaia 

Creek, which flows in a predominant westerly direction, and discharges into Seneca Lake north of 

Pontius Point and the SEDA's Lake Shore Housing Area. Jn addition, a portion of the surface water 

flow from SEAD-121I may move easterly toward Cayuga Lake. 

Subsurface conditions at SEAD-12 lI are governed by shallow bedrock, as the site is located near the 

top of an apparent geological divide. The site is located on the western slope of this divide and 

therefore, regional groundwater flow is expected to be primarily westward towards Seneca Lake. 

Bedrock is typically encountered at a depth of 6 inches to 2 ft. bgs across the entire site, and it is 

composed mainly of weathered shale and glacial till. 

Two ferro us-manganese ore piles are located within the site; one ore pile is in the first (north to south) 

block and the other ore pile is in the third (north to south) block. These ore piles are part of a 

strategic stockpile and are not a waste product. The ore piles are exposed to the weather, and run off 

surface water is collected by the existing stonn water collection system within the Planned 

Development (PID) area. The ore piles are expected to be removed from SEAD-121I at a future time. 

Meteorological and physical site conditions that may impact the fate and transport of contaminants at 

SEAD-12 lI have been described in Section 1. 

5.2.2 Summary ofCllemical Impacts at SEAD-1211 

On the basis of the analytical results obtained from surface soil, ditch soil , and surface water samples, 

the following impacts to various media are present at SEAD-12 lI: 

July 2005 Page 5-8 
P:\PlnProjects\SENECA \PID Area\Report\Oratl Final\ Text\Sec5 _ DF.doc 



Seneca Army Depot Activ ity 
Romulus, New York 

• surface soil : PAI-Is, a pesticide, and metals ; 

• ditch soils: P ARs and metals; and 

• surface water: metals . 

Surface Soil and Ditch Soil 

Dra ft Final RI Rep011 
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Surface (0-2 in . bgs.) and ditch soil at SEAD-1211 are impacted by SVOCs, pesticides, and metals. 

The table below summarizes the analytes of potential concern at SEAD-1 21 1. 

Analytes Exceeding T AGMs in SEAD-1211 Surface Soil & Ditch Soil 

SVOCs 

Benzo( a)anthracene Chrysene Nitro benzene 

Benzo( a )pyrene Dibenz( a,h)anthracene Phenanthrene 

Benzo(b )fluoranthene Indeno( 1,2,3-cd)pyrene Phenol 

Benzo(k)fluoranthene Fluoranthene Pyrene 

Pesticides 

Heptachlor epoxide 

Metals 

Antimony Copper Nickel 

Arsenic Iron Selenium 

Cadmium Lead ·silver 

Chromium Manganese Thallium 

Cobalt Mercury Zinc 

The SVOCs detected in the surface and ditch soils at levels above TAGM values were primarily 

cPARs. At least one of the seven cPARs exceeded its TAGM value in all but seven of these samples 

collected at SEAD-121 I. The average BTE concentration found for all samples collected within and 

outside the identified SEAD-1211 boundary is 3.0 mg/Kg. BTE concentrations exceeded NYSDEC's 

10 mg/Kg criteria level at three sample locations: SS121I-2 (21 mg/Kg), SS121I-20 (32 mg/Kg), and 

SD121I-2EBS (26mg/Kg). The location with the highest overall value (i.e .,SS12II-20) is located 

outside of the SEAD-12 II boundary; the site-wide average BTE concentration based on only those 

samples collected within SEAD-121 I is 2.2 mg/Kg. 

Five SVOCs (fluoranthene, nitrobenzene, phenanthrene, phenol, and pyrene) exceeded their T AGM 

value once . Nitrobenzene and phenol were both detected once in a sample collected at SD 1211-7 on 

the corner of Avenue D and 3rd St. outside of the site boundary; however, neither SVOC was detected 

in the sample duplicate collected at the same location. Fluoranthene, phenanthrene, and pyrene were 
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detected with a frequency of 94%. The maximum detections of fluoranthene and pheuanthrene were 

collocated with the maximum detection of cPAHs. 

Heptachlor epoxide was detected above the comparison T AGM value of 20 µg/Kg three times at 

SSI2II-21 (55 J µg/Kg), SS121I-9 (25 µg/Kg), and SS121I-22 (21 µg/Kg). SSI 21I-21 was collected 

next to Building 329; and SS121I-22 was collected next to Building 328. SS121I-9 was collected 

near the intersection of 5th Sh·eet and Avenue C. 

The majority of the metals listed above were detected 111 all of the soil samples collected. The 

following metals were detected with in site samples frequency ranging from 18% to 98%: antimony 

(31 %), cadmium (31 %), mercury (98%), selenium (47%), silver (I 8%), and thallium (20%). 

The table below presents the remaining analytes that were detected in one or more of the surface or 

ditch soil samples at SEAD-1211, but at levels below their comparison T AGM values. 

Analvtes Detected Below TAGMs in SEAD-121! Surface Soil & Ditch Soil 
voes 
Acetone Ethyl benzene Methyl ethyl ketone IOrtho Xylene 
Benzene Meta/Para Xylene Methylene chloride Toluene 
SVOCs 
2-Methylnaphthalene Anthracene Carbazole Diethyl phthalate 
3 '3-Dichlorobenzidine Benzo(ghi)perylene Di-n-butylphthalate Fluorene 
Acenaphthene Bis(2-Ethvlhexvl)phthalate Di-n-octylphthalate Isophorone 
Acenaphthy lene Butylbenzylphthalate Dibenzofuran Naphthalene 
Pesticides/PCBs 
4,4'-DDE Aldrin Endosulfan I Aroclor-1254 
4,4'-DDT Dieldrin Endrin Aroclor-1260 
Metals 
Aluminum Beryllium Cyanide, Total Potassium 
Barium 

Surface Water 

Surface water at SEAD-121! has been impacted by metals. Aluminum, iron, lead, and zinc were 

detected above their NYSDEC A WQS Class C standard. Aluminum, iron, and lead were detected at 

concentrations more than 10 times greater than their respective surface water standards. Zinc 

exceeded its standard of 159 µg/L in a single sample (SW121I-6). 

The table below identifies the other analytes that were detected iJ1 surface water, but not found at 

levels that exceeded Class C standards . 
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Analytes Detected in SEAD-1211 Surface Water 

SVOCs 

Butylbenzylphthalate Fluoranthene 

Metals 

Aluminum Cobalt Nickel 

Barium Copper Potassium 

Beryllium Iron Selenium 

Cadmium Lead Sodium 

Calcium Magnesium Vanadium 

Chromium Manganese Zinc 

5.2.3 Conceptual Model Summary 

Drafl Final RI Report 
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Based on the analysis of chemical data discussed in Section 4 and summarized above, residual levels 

of SVOCs and metals exist in site surface soils and ditch soils, and the surface water has been 

impacted by metals . The highest concentrations of SVOCs, specifically cPAHs, were found along the 

outside boundary of SEAD-1211 along Avenues C and D. Three soil samples exceeded NYSDEC' s 

10 mg/Kg BTE value for cPAHs, and the site-wide average BTE concentration within SEAD-121 I 

was 2.2 mg/Kg. The highest BTE concentration (32 mg/Kg) was found in a location used for 

loading/unloading materials onto trucks at Building 330, which is outside the bounds of the Rumored 

Cosmoline Oil Disposal Area. The other two locations where BTE concentrations were greater than 

JO mg/Kg are were located along the fences bordering SEAD-1211 on Avenues C and D. The 

majority of the samples with exceedances for metals (arsenic, chromium, cobalt, copper, iron, lead, 

manganese, nickel , selenium, silver, thallium, and zinc) were located in the vicinity of the two 

ferrous-manganese ore piles (see Figures 4-24, 4-26, 4-28, 4-29, 4-33 , and 4-34), which are strategic 

stockpiles for the United States government. These stockpiles are not waste materials subject to 

CERCLA regulations. 

5.3 SEAD-121C AND SEAD-1 211 CONTAMINANT FATE AND TRANSPORT 

Contaminant fate refers to the chemical characteristics and the predictable behaviors of a contaminant 

within different media at a site. Section 5.3.l presents a discussion of the fate and transport 

characteristics for chemical classes common to SEAD-121C and SEAD-121!. Section 5.3 .2 

discusses the fate and transport properties of specific compounds found at the sites. Fate and 

transpo1t considerations within specific potential release areas are discussed where applicable. The 

analytical results for SEAD-121 C and SEAD-1211 are smmnarized in Section 4 and presented in full 

in Appendix C. 
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There are environmental impacts to surface soil , subsurface soil, ditch soil, surface water, and 

groundwater within SEAD-121C and to surface soil , ditch soil, and surface water at SEAD-121!. No 

groundwater transport modeling was performed as part of the chemical fate and transport analysis . 

5.3.1 Overview of Compound Fate 

5.3.1.1 Fate of Inorganic Compounds (Metals) 

This section provides background infom1ation that will help assess and evaluate the fate of metals in 

soils at SEAD-121C and SEAD-1211. The major fate mechanisms for metals are complexation, 

adsorption, precipitation, oxidation, and reduction. 

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 of metals in till at SEDA have been 

estimated via a sampling program as discussed in Section 3.1 (background data are included in 

Appendix B). 

The mobibty of metals within a soil system is primarily associated with the movement of water 

through that system. This mobility is associated with the solubility of the metal and its compounds, 

as well as chemical parameters affecting the oxidation state of the metal in solution. Metals 

associated with the aqueous phase of soil are subject to movement with 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). Metals, unlike hazardous organic compounds, can not be degraded (McLean and 

Bledsoe, 1992). Metals become immobile due to mechanisms of adsorption and precipitation. 

Mechanisms of adsorption and precipitation inhibit the mobility of metals in groundwater. Metal-soil 

interactions are 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, oxidation

reduction 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. 

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 : 

• dissolved in the soil solution; 
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• occupying exchange sites on inorganic soil constituents; 

• specifically adsorbed on inorganic soil constituents; 

• associated with insoluble soil organic matter; 

• precipitated as pure or mixed solids; 

• present in the structure of secondary minerals; and/or 

• present in the structure of primary minerals. 
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In situations where metals have been introduced into the environment through human activities, 

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 

conside1ing the migration potential of metals associated with soils. 

The following paragraphs discuss general aspects of adsorption and leaching of metals in soil. In 

general , the clay minerals within most soils possess a negative charge (Dragun, 1988). This is due the 

pola1ity of the clays and their interactions with soil moisture (water), as well as other cations and 

anions present in the soil. These negatively charged positions on clay minerals are responsible for 

attracting cationic species of elements at the soil surface. 

In addition, humus is also responsible for the accumulation of ionic 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 strncture 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 a cation (a positively charged ion) in water is attracted to a soil surface and 

displaces another cation is known as ion exchange. The tem1 cation exchange specifically refers to 

the exchange between cations balancing the surface charge on the soil surface and the cations 

dissolved in water (Dragun, I 988). The total amount of cations adsorbed by these negative charges 

on a unit mass of soil is defined as the cation exchange capacity of the soil (CEC), which 1s 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 fonnation (Dragun, 1988). The cation-anion or cation-molecule combination is 

known as a complex. The anion(s) or molecule(s) with which the cation fo1ms a complex is usually 

refened to as a ligand. 
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According to Dragun (1988), the equilibrium distribution of a cation is 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. The Kd values are dependant such characteristics as ionic size and valence, 

varying with these characteristics for each metal. 

The chemistry and migration of all cationic metals in soil is controlled by pH. At soil pH of greater 

than 6.5, those metals normally present as cations, are fairly immobile. At higher pH values, cationic 

metals often fonn insoluble carbonate and hydroxide complexes. However, some metals (e.g., arsenic 

and uranium) may forn1 mobile anionic complexes. Cationic metals are most mobile in highly acidic 

soils, e.g., those with a pH of 5 or less . Anionic metals are most mobile where the soil pH is greater 

than 7.0. 

At SEAD-121 C, groundwater pH was measured in the field as an indicator parameter during the 

February and May 2003 sampling events, as shown in Table 3-10. Field measurements for the 2003 

sampling of the upgradient wells at SEAD-27 are presented in the table below. No groundwater wells 

were installed at SEAD-121 I. 

SEAD-121C Groundwater Field pH Measurements 

April-03 May-03 

Well ID Sample ID pHl Temperature (0C) Sample ID pH I Temperature (°C) 

MW-2 121C-2006 7.24 7.49 121C-2014 7.03 9.46 

MW-1 l 21C-2005 7.42 7.13 121C-2013 9.16 9.5 

Notes 1) pH values were not conected for temperature. 

General trends of element mobility using the published results for studies of ten soils (Dragun, 1988) 

include: 

• 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 presence of silt and clay in the soils, typically 0-6 feet b gs at SEAD-121 C and 0-2 feet 

bgs at SEAD-1 21 I, would tend to decreasa the mobility of cations in soil. ] 

• Cations usually exhibit moderate to high mobility in sandy, loamy sand, and sandy loam soil. 

• Cations can exhibit low, moderate, or high mobility in soils with intennediate textures. 
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• Anions usually exhibit relatively low mobility in clay and silty clay soils and moderate to high 

mobility in other soil types. (Thus, the presence of silt and clay in the soils at SEAD-121 C and 

SEAD-12 II would tend to decrease the mobility of anions in soil.] 

As mentioned above, the leaching of metals from soils is controlled by numerous factors . An 

important consideration for leaching of metals is the chemical fonn (base metal or cation) present in 

the soil. However, at SEAD-121C and SEAD-1211, the exact form (or speciation) of 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 . For example, 

barium nitrate, lead stearate, lead carbonate, and mercury fulminate are likely metal salts or 

complexes that may have been incinerated at the sites. During the burning of these materials, a 

portion of these salts were likely oxidized to their metallic oxide fonns. In general, metallic oxides 

are considered to be less likely to leach metallic ions than metallic salts. 

The discussion of the individual metals in Section 5.3.2.1 provides an overview of the characteristics 

that affect the fate of each of the metals impacting SEAD-121 e and SEAD-121 I. Much of the 

information below was obtained from McLean and Bledsoe (1992). 

5.3.1.2 Fate of Organic Compounds 

On the basis of the chemical data at SEAD-121C and SEAD-121I, the organic compounds that will be 

addressed in this section include: voes, SVOCs, and pesticides. Organic compounds are affected by 

both external site conditions and the compounds' inherent chemical and physical prope11ies. These 

properties will, in combination, detem1ine the compound state and provide insight into its mobility 

within a media. In the following discussion, the fate characteristics of voe, SVOCs, and pesticides 

are discussed. 

Important soil prope11ies to consider include the fraction of organic carbon, the mineralogy, and the 

porosity. Many organic compounds adsorb more strongly to the organic fraction in the soil or sediment. 

Therefore, the larger the amount of organic compotmds in the soil, the less mobile organic constituents 

will be (i .e. , soils with higher organic content will adsorb more organic compounds than soils with more 

clays). Generally, surface soils will have higher organic content than deeper soils, due to the presence of 

live and dead plant matter at the surface. 

One measure of the affinity of a compound for the organic fraction of the soil is the organic carbon 

pa11ition coefficient, Koc- The Koc is the ratio of the amount of the compound present in the organic 

fraction to that present in the aqueous fraction. Table 5-1 describes the relative relationship between Koc 
and mobility. As can be seen, compounds with a Kie betv1een 500 ml/g and 2000 ml/g are generally 

July 2005 Page 5-1 5 
P:\PIT\Projcc!s\SENECA \PID Arca\Rep0!1\Drnft Final\Text\SecS _ DF.doc 



Seneca Anny Depot Activity 
Romulus, ew York 

Drafl Final Rl Repo1t 
SEAD-1 21C & SEAD-12 11 

considered to have low mobility; compounds with a Koc greater than 2000 mVg are considered to be 

immobile (Dragun, 1988). 

Some organic compounds adsorb more strongly to the clay fraction of a soil or sediment. Understanding 

the type and amount of clays present is crncial to estimating the mobility of the compounds. Most of the 

soils at SEDA are classified as clay loam. These soils generally have low penneability and high water 

retention capabilities. Because of these properties, contaminants tend to move slowly through these 

soils. 

Volatile Organic Compounds 

voes are characterized by relatively high vapor pressures and Henry's Law constants , indicating a 

strong potential for volatilization. Volatile constituents will enter the air in void spaces in the soil 

above the saturated zone. These constituents may then leave the system through the ground surface. 

The tendency of compound to volatilize is usually expressed in te1ms of a Henry's Law constant K,1. 

Henry's Law holds in cases where the solute concentration is very low, which is applicable to most 

constituents found at hazardous waste sites. Henry's Law states that the concentration of a constituent in 

the vapor phase is directly proportional to the concentration of that constituent in the aqueous phase. 

The proportionality factor is the Henry's Law constant. Generally, for compounds with a Henry's Law 

constant less than 5 x 10-3
, volatilization from the soils will not be a major pathway (Dragun, 1988). 

VOCs tend to have a low residence time in surface soil and surface water environments. These 

chemicals can be persistent in groundwater. However , there is evidence that non-chlorinated voes 

may degrade rapidly in the vadose zone above groundwater plumes. (Gas Research Institute, 

Management of Manufactured Gas Plant Sites, Volume III, Risk Assessment, May 1988, GRI-

87/0260.3). 

Major exposure routes of interest include the ingestion of groundwater and the inhalation of the gases. 

The latter can be important in situations involving the excavation of pits or the entrainment of soi l gas 

into buildings. There is little potential for these chemicals to accumulate in aquatic or ten-estrial 

biota. 

The organic partition coefficients, K,,c, for voes vary from being highly mobile (acetone) to being only 

moderately mobile (xylene). voes such as acetone have a Koc of 1 whereas xylenes have a Koc ranging 

in value from 39 to 365 depending on the soil and pH. 

Semivolatile Organic Compounds 

SVOes are characterized by low vapor pressures and low Henry's Law constants, indicating little 

potential for volatilization. High sorption coefficients (7 ,500 ml/g) indicate that these chemicals will 

tend to stay sorbed to the soil, and wil) migrate only in conj unction with the soil itself. 
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PAH compounds have a high affinity for organic matter and low water solubility. Most PAHs have 

Koc values greater than 2,000 ml/g. 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 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 patiiculate. Thus, soil, sediment, and 

suspended particulate matter (in air) represent important media for the transport of P AHs . 

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 P AH compounds in the environment. Biodegradation on soil 

microorganisms is an impmiant process affecting the concentrations of the chemicals in soils , 

sediment and water. Volatilization may also occur. This mechanism is effective for the lighter 

molecular weight compounds . However, the volatilization of higher molecular weight PAH 

compounds occurs slowly. 

Pesticides/PCBs 

The pesticide compounds 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 unsatmated 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. 

5.3.2 Fate and Transport of Specific Compounds at SEAD-121C and SEAD-1211 

The following sections discuss the fate and transport mechanisms specific to elements and 

compounds found at SEAD-121 C and SEAD-121 I. Analytes detected in surface soil, subsurface soil , 

ditch soil, surface water, or groundwater are discussed in the subsequent sections by chemical class. 
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Aluminum compow1ds may be found in rock, minerals, clays, and soil and are released naturally by 

the weathering of rocks and minerals. These compounds are also present in air and water. Since 

aluminum compounds compose a large p01iion of the earths crust, natural weathering processes far 

exceed the contribution of releases from natural activities. Aluminum ions and compounds behavior 

in the environment is controlled by their coordination chemistry and the characteristics of the local 

environment such as pH. The major features of the biogeochemical cycle of aluminum include: 

leaching of aluminum ions from soil and minerals into aqueous environments; adsorption and/or 

precipitation of aluminum ions and compounds onto soil or sediment; and wet and dry deposition 

aluminum-containing dust particulates from the air to land or surface water. Aluminum ions and 

compounds will not bioconcentrate in aquatic organisms to any significant degree. Volatilization of 

aluminum compounds from moist soil surfaces is not an important fate process because these 

compounds are ionic and will not volatilize. (Source: (b.ttp:lltoxnet.nlm.nih. [,'ov) 

Antimony 

In the soil environment antimony transport is conh'olled by the fonn of antimony in the soil, the soil 

pH, and the composition of the soil. Antimony bonds strnngly with soil and sediment particles; the 

presence of iron, manganese, and aluminum may lead to the formation ofhydroxylated oxides within 

the soil or groundwater. Organic carbon content does not have a significant influence on the 

absorption capacity of antimony to soil. (Source: (http://toxnet.nlm.nih.gov) 

Arsenic 

In the soil environment arsenic exists as either arsenate, As (V), or arsenite, As(III) , however, arsenite 

is the more toxic fonn. And, arsenite compounds are reported to be 4 to IO times more soluble than 

arsenate compounds (McLean and Bledsoe, l 992). 

The adsorption of both fo1ms 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(V) 

predominates and arsenic mobility is low and as the pH increases or the redox decreases As(III) 

predominates (McLean and Bledsoe, 1992). The reduced fo1m of arsenic is more subject to leaching 

because of its high solubility. Also, arsenite, As(III), can be oxidized to As(V) and manganese oxides 

are the primaiy electron acceptor in this oxidation (Oscarson et al., 1983). 
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Barium is a highly reactive metal 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 fonu. Environmental fate processes 

may transfo1m 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. 

Cadmium 

Cadmium may be adsorbed by clay minerals , carbonates, or hydrous oxides or iron and manganese or 

may be precipitated as calcium carbonate, hydroxide, and phosphate. Evidence suggests that 

adsorption mechanisms may be the primary source of cadmium removal from soils. Several authors 

have repo1ted that in soils polluted with metals wastes, the greatest percentage of the total cadmium 

was associated with the exchangeable fraction (McLean and Bledsoe, 1992). As with all cationic 

metals , the chemistry of cadmium in the soil environment is to a greater extent controlled by pH. 

Under acidic conditions cadmium solubility increases and very little adsorption of cadmium by soil 

colloids, hydrous oxides, and organic matter takes place. At pH values greater than 6, cadmium is 

adsorbed by the soil solid phase or is precipitated, and the solution concentrations of cadmium are 

greatly reduced. Cadmium fonns soluble complexes with inorganic and organic ligands. The 

fonnation of these ligands will increase the mobility of cadmium in soils . 

Chromium 

Chromium occurs naturally in soils and rocks. It may occur in either of two oxidation states; 

trivalent, Cr(III), or hexavalent, Cr(VI). While Cr (III) is the more stable and common fonn, 

hexavalent chromium is the more toxic . 

Trivalent chromium is readily adsorbed by soils, exhibiting typical cation sorption behavior. Under 

nonnal pH and oxidation-reduction conditions, chromium (III) minerals of oxides and hydroxides are 

stable and . insoluble. Hexavalent chromium can be reduced to Cr(III) under nonnal soil pH and 

oxidation-reduction 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. 

Forms of Cr(VI) in soil are immobilized 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, 
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the number of which decreases with increasing soil pH (McLean and Bledsoe, 1992). Generally, 

hexavalent chromium compounds are readily soluble, however, they are expected to only occur 

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. 

Cobalt exists naturally in the earths crust with an average concentration of 18 ppm. Traces of cobalt 

are found in all rocks, minerals, and soils, and may be release through weathering. Cobalt always 

occurs in nature in association with nickel, and usually also with arsenic. Ionic cobalt compounds 

would exist in the particulate phase in air, and these compounds may be removed from the air by wet 

and dry deposition. Cobalt can be commonly found in an oxidation state of +2 and +3. Soils with 

higher pH and contents of clay, natural organics, and hydrous manganese and iron oxides, bind cobalt 

to a greater degree; as these factors decrease, the mobility of cobalt increases. Chelating agents, 

which are compounds that bind metal ions (i .e., ethylenediamine tetraacetic acid, EDTA), increase the 

solubility of cobalt and enhance the mobility of cobalt in soil. Kd values for cobalt range from 0.2 to 

3,800 ml/g. Mean Freundlich and n values were 37 liters/Kg and 0.754, respectively, in eleven US 

soils; Freundlich values ranged from 2.6 to 363 liters/Kg and correlated with soil pH and cation 

exchange capacity. Volatilization from water or moist or dry soil surfaces is not expected based upon 

cobalt 's ionic characteristics. The transport and speciation of cobalt in natural waters and sediments 

is complicated by many factors . Solubility of cobalt in freshwater can be increased by anthropogenic 

pollution through the formation of complexes with the sewage-derived organics. The predominant 

cobalt species in unpolluted freshwater are: Co2+, the carbonate, hydroxide, sulfate, adsorbed fo1ms , 

oxide coatings, and crystalline sediments. In aqueous solution in the absence of complexing agents, 

the oxidation of the hexaaquacobalt(II) ion to Co(III) is very unfavorable. In the presence of 

complexing agents, such as ammonia which forms very stable complexes with Co(III), the stability of 

Co(III) is improved. Co(III) is inert to ligand exchange relative to Co(II). Volatilization from water 

surfaces will not occur due to the ionic character of cobalt compounds. Concentration factors for 

marine and freshwater fish range from 100 to 4000 and 40 to 1000, respectively; bioconcentration 

factors <30 are low and from 100-1000 are high. (Source : (!1.ttp :lltoxnet.nlm.nih.gov) 

Copper 

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 and Bledsoe, 1992). 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 preferentially adsorbed by soils and soil constituents over other metals (arsenic, cadmium, 

nickel , zinc, mercury, silver, and selenium) , with the exception of lead. However, copper has a high 
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affinity for soluble organic ligands and the formation of these complexes may enhance copper 

mobility in soil. Copper is not expected to volatilize from soil. 

The following information is adapted from the USEPA Ecological Soil Screening Level for Iron . 

Iron is the second most abundant metal in earth's crust after aluminum (about 5%). Iron can occur in 

either the divalent (fe1rnus or Fe+2) or trivalent (ferric or Fe+ 3) states under typical environmental 

conditions. The valence state is detennined by the pH and Eh (redox potential) of the system, and the 

iron compound is dependent upon the availability of other chemicals. 

Iron occurs predominantly as Fe+3 oxides in soils. The divalent state can be oxidized to the trivalent 

state, where it may form oxide or hydroxide precipitates. The general rule governing the mobilization 

and fixation of iron are that oxidizing and alkaline conditions promote the precipitation of insoluble 

iron Fe+3 oxides, whereas acidic and reducing conditions promote the solution of ferrous (Fe+2) 

compounds. To evaluate site-specific conditions and iron fate and transport, it is recommended that 

the site-specific measured pH and Eh be used to determine the expected valence state of the iron and 

associated chemical compound and resulting bioavailability and toxicity in the environmental setting. 

In well-aerated soils between pH 5 and 8, the iron demand of plants is higher than the amount 

available. Because of this limitation, plants have developed various mechanisms to enhance iron 

uptake. Under these soil conditions, iron is not expected to be toxic to pl.ants. 

Lead is one of the least mobile of the common metal contaminants in the environment. Lead is 

generally present in the +2 oxidation state, and will form lead oxides, although the lead itself is not 

degraded. Lead occurs naturally, primarily as sulfides, carbonates, and phosphates. Lead 

contamination may be associated with organometallic complexes associated with historical gasoline 

releases . Other anthropogenic sources of lead include paints, solders, and military uses. 

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 fo1ms 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 copper, zinc, cadmium, and nickel (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. 
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Magnesium is widely distributed in the environment m a variety of rock and minerals, such as 

igneous (e.g., olivine), metamorphic (e .g., montmorillonite), and sedimentary rocks (e.g., magnesite, 

brucite, dolimite). Rocks and minerals contain a higher percentage of magnesium than do soils 

resulting from the loss of magnesium due to weathering. Magnesium compounds in soil are removed 

by weathering. As soils weather, soil magnesium compounds become more soluble . Below pH 7.5 , 

most magnesium minerals are too soluble to persist in soils. Volatilization of magnesium compounds 

from moist soil surfaces is not an imp01iant fate process because these compounds are ionic and will 

not volatilize. If released into water, magnesium compounds may be removed by incorporation into 

sediment. There is also significant uptake of magnesium by sediment in which sulfate reduction is 

taking place. The average Kd value for magnesium sorption on sediments is 1.3 cu m/Kg, which 

suggests that magnesium ions are weakly sorbed. Volatilization of magnesium compounds from 

water surfaces is not an important fate process because these compounds are ionic and will not 

volatilize. (Source: (/1tfp:lltoxnet. nlm. nih.gov) 

Manganese 

Manganese compounds are found in the earth's crust in the fonn of numerous minerals such as 

pyrolusite, romanechite, manganite, hausmannite. Manganese compounds enter the atmosphere and 

aqueous environment from the weathering of rocks and windblown soil. Manganese is multi-valent 

and can exist in the 2+, 3+, 4+, 6+, and 7+ oxidation states, with 2+, 3+, and 4+ being the dominant 

oxidation states in the environment. Manganese 2+ is the most stable oxidation state in water while 

manganese 3+ and 4+ compounds are immobile solids. Organic matter may reduce manganese 3+ 

and 4+ compounds, resulting in the formation of soluble manganese 2+ compounds. Soluble 

manganese 2+ compounds do not strongly complex to soil and organic matter. Thus manganese 2+ 

compounds are relatively mobile and may potentially leach into smface and groundwater. As ions or 

insoluble solids, most manganese compounds are not expected to volatilize from water and moist soil 

surfaces. Manganese compounds, released into the ambient atmosphere are expected to exist in the 

particulate phase. In the particulate phase, manganese compounds may be removed from the air by 

wet and dry deposition. Manganese compounds do not bioconcentrate in humans and animals. 

Sorption of manganese is complicated by redox reactions that produce compounds of different 

oxidation states . Soluble manganese 2+ compounds are relatively mobile and may potentially leach 

into surface water and ground water. At low concentrations (less than 5 mg/1) , chemical 

complexation of manganese 2+ to metal oxides· and organic matter occurs. At higher concentrations 

(greater than 5 mg/1), manganese 2+ associates predominantly through weak electrostatic interactions 

with metal oxides and organic matter. Manganese 2+ does not form strong complexes with organic 

ligands such as humic and fulvic acids. Thus enrichment of manganese 2+ compounds on the organic 

matter fraction of soil is low. Most manganese compounds are salts or insoluble solids and are not 

expected to volatilize from moist soil surfaces. (Source: hrrp:lltoxnet.nlm.nih.gov) 
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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 mercuty are also immobilized by 

forming various precipitous ; Mercurous mercury precipitates with chloride, phosphate, carbonate, and 

hydroxide. At concentrations of mercury conunonly found in soil , only the phosphate precipitate is 

stable. ln alkaline soils, mercuric mercury will precipitate with carbonate and hydroxide to form a 

stable solid phase. At lower pH and high chloride concentrations, HgC12 is fom1ed. Divalent 

mercury also will fo1m 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, Hg0. Elemental mercury can readily 

be converted to methyl or ethyl mercury by biotic and abiotic processes (Roger, 1976, 1977). These 

are the most toxic fmms 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. 

Nickel 

Nickel does not form insoluble precipitates in 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 . 

Selenium 

Selenium can be found in the earth's crust at an average of 0.05 to 0.09 ppm. In nature , selenium 

usually occurs in the sulfide ores of heavy metals. It predominates in approximately 40 minerals , 

with higher levels being found in clausthalite, naumannite, tiemannite, and berzelianite. Selenium 

occurs in volcanic rock, sandstone, carbonaceous rocks, and some types of coal and mineral oil. In 

nature, selenium is found in the -2 (selenide), 0 (selenium), +4 (selenite), and +6 (selenate) oxidation 

states. Natural releases of selenium to air may result from biomethylation by plants and bacteria, and 

volcanic eruptions. 

If released to the atmosphere, selenium is expected to exist predominately in the particulate phase. 

Particulate-phase selenium will be physically removed from the atmosphere by wet and dry 

deposition. The solubility and mobility of selenium are dependent upon its valence and chemical 

state. In soils, the behavior of selenium is affected by redox conditions, pH, hydrous oxide content, 
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clay content, organic materials and the presence of competing anions. Selenium has sorptive affinity 

for hydrous metal oxides, clays and organic mate1ials. Heavy metal selenides, which are insoluble 

and immobile, predominate in acidic soils and soils with high amounts of organic matter. In alkaline, 

well-oxidized soil environments, selenates (Se(VI)), which are very mobile, predominate. No 

sorption of sodium selenate was observed in 10 of 11 soils. Sodium and potassium selenites dominate 

in neutral, well-drained mineral soils. Selenite (Se(IV)) is soluble, but can strongly adsorb to soil 

minerals and organic material; iron and manganese oxides sorb Se(IV). No sorption of sodium 

selenate was observed in 10 of 11 soils; a log Kd value of0.958 was determined in Kula soil(pH 5.9, 

6.62% TOC, 73.7% sand, 25.4% silt, 0.9% clay)(5). Se(IV) adsorption was observed to decrease 

with increasing pH in the range 4 to 9 and Se(VI) adsorption was minimal under most pH conditions. 

In soil and water, biological methylation of selenium species and subsequent volatilization of the 

alkyl selenides is expected to be an important fate process. If released into water, selenium is 

expected to fo1m oxyanions and exhibit anionic chemistry. Speciation will be determined by pH and 

redox potential of the solution. Elemental selenium is favored by low pH and reducing conditions. 

Selenates are stable under alkaline oxidizing conditions and are not expected to adsorb to suspended 

solids in the water column. Selenious acid species occur under the intennediate to slightly oxidizing 

conditions encountered in aerobic water. At pHs less than 7 and under mildly reducing conditions, 

selenites are reduced to elemental selenium. In sediments, reduced and tightly bound selenium will 

remain relatively immobile unless the sediments are chemically or biologically oxidized. BCFs 

ranging from 200 to 3,600 for selenite and 65 to 500 for selenate suggest bioconcentration in aquatic 

organisms will be moderate to very high. (Source: http://tDxnet.nlm.nih.gov) 

Published data concerning the interaction of silver with soil are rare . As a cation it will patiicipate in 

adsorption and precipitation reactions. Silver is very strongly adsorbed by clay and organic matter 

and precipitates of silver, AgCI, Ag2SO4, and AgCO2 , are highly insoluble (Lindsay, 1979). Silver is 

highly inm1obile in the environment. 

Thallium 

Thallium is a soft, heavy metal that is insoluble in water and organic solvents. Various thallium salts 

are extremely poisonous, and often used in rodenticides , fungicides and insecticides . Thallium occurs 

naturally in trace amounts, as a Group III metal , it is often associated with lead and zinc. Thallium is 

generally univalent, and may fotm sulfate, nitrate and acetate salts that are moderately soluble in 

water 

Vanadium 

Vanadium compounds are widely distributed in the earth's crust. Elemental vanadium does not occur 

in nature, but its compounds exist in over 50 different mineral ores and in association with fossil 
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fuels. Principal ores are patronite, roscoelite, camotite, and vanadinite; phosphate rock may also 

contain vanadium. Vanadium compounds are released naturally to air through the fom1ation of 

continental dust, marine aerosols, and volcanic emissions . Weathering of rocks and soil erosion are 

the natural sources of vanadium release into water and soils. 

In soil, vanadium's mobility is expected to be dictated by soil pH; mobility is expected to be lower in 

acidic soils. The more soluble pentavalent cation may leach. Clay soils studied have more vanadium 

than other soils . If released into water, vanadium is expected to exist primarily in the tetravalent and 

pentavalent fom1s. Both species are known to bind strongly to mineral or biogenic surfaces by 

adsorption or complexing. Vanadium species common found in water are known to bind strongly to 

mineral or biogenic surfaces by adsorption or complexing. Sorption and biochemical processes are 

thought to contribute to the removal of vanadium from sea water. Adsorption to organic matter as 

well as to manganese oxide and fen-ic hydroxide results in precipitation of dissolved vanadium. 

Vanadium is fairly mobile in neutral or alkaline soils relative to other metals, but its mobility 

decreases in acidic soils. In the presence of humic acids, mobile metavanadate anions can be 

converted to the immobile vanadyl cations resulting in local accumulation of vanadium. Under 

oxidizing, unsaturated conditions some mobility is observed, but under reducing, saturated conditions 

vanadium is immobile. Vanadium may be important in soils with high Fe-oxides and soils 

experiencing redox reactions, as this element has four oxidation states. It occurs in Fe-oxides and is 

also adsorbed by silicate clay materials. Clay soils studied have more vanadium than other soils. 

When mafic rocks weather in a humid climate, the vanadium remains in the trivalent state or is 

weakly oxidized to the relatively insoluble tetravalent state. In either case, the vanadium is captured 

along with aluminum in the residual clays. Subsequent leaching of the clays can produce bauxite and 

lateritic iron ores that contain 400 to 500 ppm vanadium. When mafic rocks are intensely oxidized in 

an arid climate, some of the vanadium is converted to the pentavalent state. The pentavalent cation is 

considerably more soluble than the trivalent cation, is readily dissolved by groundwater, and can be 

transported over long distances. Log Kd values for ammonium vanadate determined in 11 soils 

ranged from 1.035 to 3.347. (Source: http ://toxnet.nlm.nih. g:ov) 

Zinc 

Zinc is stable in dry air, but upon exposure to moist air it will fom1 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 VIIa of 

the Periodic Table compounded with zinc (i.e ., ZnCh, and Znl2) that show a general 4: 1 compound to 

water solubility leve l. 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. 
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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 hydrolyzed species are strongly adsorbed to soil surfaces. McLean 

and Bledsoe (1992) also state that zinc fonns complexes with inorganic and organic ligands that will 

affect its adsorption reactions with the soil surface. Volatilization of zinc is not an impo1tant process 

from soil or water. 

5.3 .2.2 Volatile Organic Compounds 

Acetone 

Acetone with an estimated Kie of 1 is expected to be very mobile in a soil matrix and absorption to 

the soil component is not expected. The Henry's Law Constant (1.87X10-5 atm-cu m/mol) and vapor 

pressure suggest that volatilization from dry and wet soil surfaces is expected and the dominant 

migration pathway for acetone. The Henry 's Constant also indicates volatilization from the waters 

surface is expected and substantial migration pathway. In the water matrix, absorption to suspended 

solids or sediments is unlikely given the very low Kie value of 1. (Source: (http://toxnet.nlm.nih.gov) 

Benzene 

Benzene is very water soluble based upon a Koc of 85 The low Koc means benzene is potentially 

highly mobile within the soil. Benzene is expected to volatilization out from moist soil surfaces due 

to a Henry's Law constant of 5.56X10-3 atm-cu m/ mole; and benzene 's vapor pressure indicates it 

may volatilize from dry soil surfaces. (Source: (bt1p:lltoxnet.nlm.11ih.gov) 

Ethyl benzene 

If released to air, ethyl benzene will exist as a vapor in the ambient atmosphere based upon a vapor 

pressure of9 .6 nun Hg at 25 deg C. Vapor-phase ethyl benzene will be degraded in the atmosphere 

by reaction with photochemically-produced hydroxyl radicals; the half-life for this reaction in air is 

estimated to be 55 hr. If released to soil, ethyl benzene is expected to have moderate mobility based 

upon an estimated Koc of 520. Volatilization from moist soil surfaces is expected to be an important 

fate process based upon a Remy's Law constant of 7.88XI0-3 atm-cu m/mole. Ethyl benzene may 

volatilize from dry soil surfaces based upon its vapor pressure. Biodegradation in soil takes place via 

nitrate-reducing processes. If released into water, ethyl benzene may adsorb to suspended solids and 

sediment in water based upon the estimated Koc. Ethyl benzene was degraded in 8 days in 

groundwater and 10 days in seawater as a component of gas oil. Volatilization from water surfaces is 

expected to be an important fate process based upon this compound's Henry's Law constant. 
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Hydrolysis is not expected to occur due to the lack of hydrolyzable functional groups. (Source: 

http://toxnet. n lm. nih .gov) 

Methyl ethyl ketone 

Methyl ethyl ketone (MEK), like benzene, is expected to be highly mobile in soils with a Koc of 29 

and 34 in silt loam. MEK's Henry's Law Constant (4.7x10-5 atm-cu m/mol) and vapor pressure 

indicate the tendency to volatilize from wet and dry soil surfaces. MEK has the potentially to be 

biodegrade under aerobic and anaerobic conditions within the soil. In groundwater, MEK is expected 

to be very water soluble due to its Koc and not be adsorbed to suspended solids or soils. Volatilization 

from water is the dominant pathway for migration of MEK. (Source: http://toxnet.nlm.nih.gov) 

Toluene 

Toluene, like benzene, is expected to be mobile within the soil due to its Koc ranging from 37-178. Its 

mobility will vary from being moderate to highly mobile depending on factors influencing the matrix 

interactions. The Henry's Law Constant (6.64x10-3 atm-cu m/mole) and vapor pressure for toluene 

indicate it will volatilize from moist and dry surface soils. (Source: hllp:lltoxnet.nlm.nih.gov) 

Vinyl chloride (SEAD-121C only) 

Vinyl chloride's production and use m the manufacture of polyvinyl chloride (PVC) and other 

chlorinated compounds may result in its release to the environment through various waste streams. 

Vinyl chloride is also an anaerobic biodegradation product of higher chlorinated compounds such as 

tetrachloroethylene and trichloroethylene. If released to air, vinyl chloride will exist exclusively as a 

gas in the ambient atmosphere based upon a vapor pressure of 2,980 mm Hg at 25 deg C. In the 

atmosphere gas-phase vinyl chloride will be degraded by reaction with photochemically-produced 

hydroxyl radicals; the half-life for this reaction in air is estimated to be 55 hours. Direct photolysis is 

not expected to be an impmtant environmental fate process since this compound only absorbs light 

weakly in the environmental UV spectrum. If released to soil, vinyl chloride is expected to have high 

mobility based upon an estimated Koc value of 57. Volatilization from moist soil surfaces is 

expected to be an important fate process based upon a Henry's Law constant of 0.0278 atm-cu 

m/mole. Vinyl chloride may volatilize from dry soil surfaces based upon its vapor pressure. The 

volatilization half-life of vinyl chloride was estimated as 0.2 days when incorporated in a soil at a 

depth of I cm and 0.5 days at a depth of 10 cm. Biodegradation is expected to occur slowly in the 

environment under both aerobic and anaerobic conditions. In the absence of sand 20% and 55% 

degradation occmTed in 4 and 11 weeks, respectively. 

If released into water, vinyl chloride is not expected to adsorb to suspended solids and sediment in 

water based upon the estimated Koc. The biodegradation half-life of vinyl chloride in aerobic and 

anaerobic waters was reported as 28 and 110 days, respectively. Volatilization from water surfaces is 

expected to be an important fate process based upon this compound's Henry's Law constant. 
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Estimated volatilization half-lives for a model river and model lake are 1 hour and 3 days , 

respectively. Hydrolysis is not expected to be an important environmental fate process based on a 

hydrolysis half-life of 9.91 years at pH 7 and 25 deg C. Vinyl chloride may undergo indirect 

photolysis in natural waters when photosensitizers such as humic material are available. This process 

is only expected to be impo1tant in sunlit surface waters containing humic material. (Source : 

http://toxnet.nlm.n;h.gov) 

Xylene, a widely used industrial solvent, is a mixture of ortho-, meta-, and para- isomers. Natural 

sources of xylene such as petroleum, forest fires and the volatiles of plants may also account for this 

compounds presence in the environment. Xylene will enter the atmosphere primarily from fuel 

emissions and exhausts linked with its use in gasoline. Xylene is expected to exist entirely in the 

vapor phase, based upon an experimental vapor pressure of 7.99 mm Hg at 25 deg C, in the ambient 

atmosphere. In the atmosphere xylene will degrade by reaction with photochemically-produced 

hydroxyl radicals with an estimated atmospheric lifetime of about 1-2 days. 

Xylene is expected to have moderate to high mobility in soils based upon experimental Koc values 

obtained with a variety of soils at differing pH values and organic carbon content. The rep01ied Koc 

value of o-xylene is in the range of 48-68. Mixtures of xylenes in silt clay soil at pH 8.5 and organic 

carbon content of 0.17 percent have a reported experimental Koc of 365 ; xylene in silt clay soil at pH 

7.0 and organic carbon content of 1.40 percent have a reported experimental Koc of 39. 

Volatilization from moist soil surfaces is expected based on an experimental Henry's Law constant of 

7.0Xl0-3 atm-cu m/mole. Biodegradation is an imp01iant environmental fate process for xylene. In 

general, it has been found that xylene is biodegraded in soil and groundwater samples under aerobic 

conditions and may be degraded under anaerobic denitrifying conditions. In water, xylene is 

expected to adsorb somewhat to sediment or pa1iiculate matter based on its measured Koc values. 

This compound is expected to volatilize from water surfaces given its experimental Henry's Law 

constant. Estimated half-lives for a model river and model lake are 3 and 99 hours , respectively. 

(Source: hlfp:lltoxnet.nlm.nih.g<D) 

5.3.2.3 Semivolatile Organic Compounds 

Bis(2-ethylhexlv)phthalate 

Bis(2-ethylhexly)phthalate within a soil matrix is expected to be practically immobile given the Koc 

ranges 87,420 to 510,000. The Henry's Law Constant (1.3x10-7 atm-cu m/mole) and vapor pressure 

suggest volatilization from moist or dry soil surfaces are not expected and not a significant migration 

pathway. The high K0 c values also indicate that in the water matrix it has an affinity for absorption 

into suspended solids and sediments; and volatilization is also not expected given the Henry's 

Constant. (Source: http://toxnet.nlm. nih. f!Ov) 
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Butyl benzyl phthalate is expected to exist in both the vapor and particulate-phase in the ambient 

ahnosphere due to a measured vapor pressure of 8.25Xl 0-6 mm Hg at 25 deg C. Vapor-phase butyl 

benzyl phthalate is degraded in the atmosphere by reaction with photochemically-produced hydroxyl 

radicals with an atmospheric half-life of about 35 hours, while particulate-phase butyl benzyl 

phthalate is removed from the atmosphere by wet and dry deposition. 

Butyl benzyl phthalate is expected to have low mobility in soil based upon a measured log Koc value 

of greater than 4. 7. Volatilization from dry soil surfaces is not expected based upon the vapor 

pressure; however volatilization from moist soil surfaces is expected based upon the estimated 

Henry's Law constant of 4.78X10-6 atm-cu m/mole and water solubility of 0.71 mg/I at 25 deg C. 

This compound is expected to biodegrade rapidly in the environment with estimated half-lives in the 

range of 4 to 13 days. In water, butyl benzyl phthalate is expected to adsorb to sediment or 

particulate matter given its measured Koc value. This compound is expected to volatilize from water 

surfaces given its experimental Henry's Law constant. Estimated half-lives for a model river and 

model lake are 14 and 106 days respectively. Hydrolysis may be an important environmental fate for 

this compound based upon an estimated hydrolysis half-life of 51 days at pH 8. (Source: 

http://toxnet. nlm. nih. go.}'.) 

Carbazole 

Carbazole is released to the atmosphere in emissions from waste incineration, tobacco smoke, 

aluminum manufacturing, and rubber, petroleum, coal, and wood combustion. If released to the 

atmosphere, vapor-phase carbazole is rapidly degraded by photochemically produced hydroxyl 

radicals (estimated half-life of 3 hr). In the particulate phase, the rate of degradation depends upon 

the adsorbing substrate. Substrates containing carbon (>5%) stabilize carbazole and pennit long

range ah11ospheric transport . Physical removal via wet and dry deposition is important. If released to 

soil, environmental substrates that commonly adsorb carbazole may limit or prevent photolysis. 

Based on the UV absorption spectra(I ), carbazole may photolyze if spilled on soil surfaces(SRC); 

however, environmental subsh·ates that commonly adsorb carbazole will limit or prevent 

pbotolysis(9). Data are available which suggest that carbazole may be susceptible to rapid aerobic 

and anaerobic biodegradation in soil and water provided specific degrading bacteria are present(2-6). 

Although all of these studies are not specific to soil media, they suggest that biodegradation in soil 

may be important(SRC). An average Koc value of 637(7) indicates low mobility in soil(8 ,SRC). 

Biodegradation in soil should be the dominant fate process providing the presence of specific 

degrading bacteria in the microbial community (biodegradation half-life of 4.3 min-6.2 hr in 

screening studies). If released to water, volatilization and bioconcentration in aquatic organisms will 

not be important. Volatilization will not be important(5) based on an estimated Henry's Law constant 

of 8.65XI0-8 atm-cu m/mole at 25 deg C(4). Carbazole should be metabolized to its N-methyl and 

N-acetyl derivatives in aquatic organisms( 6). Sorption of carbazole to sediments is nonlinear and 
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highly c01Telated with organic content (average Koc of 637)(7). Biodegradation and photolysis 

should be the dominant fate processes in water systems providing specific degrading bacteria and 

sufficient sunlight. However, carbazole may partition from the water column to sediment and 

suspended matter limiting the rate of photolysis. (Source: http://toxner. nlm. nih. gov) 

Dibenzofuran 

Dibenzofuran with a Kie of 4,200 is expected to be slightly mobile in the soil matrix. The Henry's 

Law Constant (2. lxl0-4 atm-cu m/mole) suggests volatilization from moist soil surfaces is expected 

and has fate implications. However, volatilization from soil is expected to be hampered by the 

adsorption to soil. Volatilization from dry soil is also not expected based upon its vapor pressure. 

Dibenzofuran 's Koc also indicates absorption to suspended solids and sediments is expected to detract 

from the volatilization ofit from surface water. (Source : http://toxnet.11lm.nih.gov) 

Diethyl phthalate 

Diethyl phthalate's production and use as a plasticizer, solvent for resins, wetting agent and insect 

repellent may result in its release to the environment through various waste streams. Based on a 

measured vapor pressure of 2. lXl0-3 mm Hg at 25 deg C, diethyl phthalate is expected to exist 

primarily in the vapor-phase in the ambient atmosphere. Vapor-phase diethyl phthalate is degraded in 

the atmosphere by reaction with photochemically-produced hydroxyl radicals with an atmospheric 

half-life of about 110 hours . Diethyl phthalate is expected to have moderate to low mobility in soil 

based upon experimental Koc values in the range of 320-1, 726 measured in various soils at different 

pH and organic carbon content. Volatilization from dry soil surfaces is not expected based upon the 

vapor pressure of this compound. Volatilization from moist soil surfaces is not expected to be 

important based upon the estimated Henry's Law constant of 6.1 XlO- 7 atm-cu m/mole and water 

solubility of 1Xl0+3 mg/1 at 25 deg C(5). In water, biodegradation of diethyl phthalate is expected to 

occur under aerobic and anaerobic conditions with estimated half-lives of about 3 and 28 days, 

respectively. Diethyl phthalate is expected to adsorb to sediment or particulate matter given its 

measured Koc values . Th.is compound is expected to slowly volatilize from water surfaces given its 

estimated Henry's Law constant. Estimated half-lives for a model river and model lake are 89 and 

652 days, respectively. Hydrolysis is expected to occur slowly with an estimated half-life of 110 

days at pH 8. (Source:http://tox 11et. nlm.nih.gov) 

Fluorene 

Fluorene occurs in fossil fuels. Its release to the environment is wide spread since it is a ubiquitous 

product of incomplete combustion. It is re leased to the atmosphere in emissions from the combustion 

of oil, gasoli11e, coal, wood and refuse. If released to the atmosphere, fluorene will exist primarily in 

the vapor phase where it will degrade readily by photochemically produced hydroxyl radicals 

(estimated half-life of 29 hr) . Particulate phase fluorene (such as fluorene associated with fly ash) can 

be removed from air physically via wet and dry deposition; fluorene has been detected in rain, snow 
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and fog samples. Some particulate phase fluorene can be stable to photo-oxidation which will permit 

its long range global transport. If released to soil or water, fluorene will biodegrade readily 

(aerobically) in the presence of accl imated microbes; microbial adaptation is an important fate 

process. Measured log Koc values of 3.70-4.21(6-8) indicate that fluorene is generally immobile in 

soil(SRC). Volatilization from soil surfaces does not appear to be an important environmental fate 

process(9). Biodegradation can be slow in pristine soils or waters (or under conditions of limited 

oxygen). Strong adsorption to soil and water sediment is an important transport process ; fluorene has 

been detected in numerous, widespread sediment samples . The half-life of fluorene in soil has been 

reported to range from 2 to 64 days. (Source: http://toxnet.nbn.nih. frOV) 

PAHs 

The P AHs, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, benzo(ghi)pyrene, 

benzo(k)fluoranthene, chrysene, dibenz( a,h)anthracene, flouranthene, indeno( 1,2,3-cd)pyrene, 

naphthalene, phenanthrene, and pyrene, were found in soils sampling locations. As described in 

Section 4.4.1.2, PAHs are relatively immobile, having a high affinity for organic matter. 

5.3.2.4 Pesticides/PCBs 

4,4'-DDD, 4.4'-DDE, and 4,4'-DDT 

DDD, DDE, and DDT are expected to be immobile within a soil matrix based upon their respective 

Koc values. The absorption to soil will weaken volatilization from moist soil and based upon the 

vapor pressure volatilization from dry soil is not expected. The three are expected to be absorbed by 

suspended solids or sediment in the water column based on their Koc values . (Source: 

http://toxnet. nlm.nih.gov) 

Aldrin 

Aldrin's fo1mer use as a pesticide resulted in its direct release to the environment. If released to air, a 

vapor pressure of l .2Xl 0-4 mm Hg at 25 deg C indicates aldrin will exist solely in the vapor-phase in 

the ambient atmosphere. Vapor-phase aldrin will be degraded in the atmosphere by reaction with 

photochemically-produced hydroxyl radicals ; the half-life for this reaction in air is estimated to be 6 

hrs . Aldrin has a UV absorption max of 227 nm and photodegradative half-life of 113 hrs and 

dieldrin is the primary photoproduct. If released to soil, aldrin is expected to have moderate to no 

mobility based upon a range of Koc values of 400-28,000. Volatilization from moist soil surfaces is 

expected to be an important fate process based upon a Henry's Law constant of 4.4Xl 0-5 atm-cu 

m/mole. However, adsorption to soil is expected to attenuate volatilization. A loss of 50% of surface 

applied aldrin to soil was estimated to occur within 1-2 weeks after application compared to 10-15 

weeks for soil-incorporated aldrin. Aldrin was classified as moderately persistent with a half-life in 

soil ranging from 20-100 days. In soil , aldrin is converted to dieldrin by epoxidation, which occurs in 

aerobic and biologically-active soils. If released into water, aldrin is expected to adsorb to suspended 
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solids and sediment based upon the range of Koc values. A river die-away test was conducted in 

capped bottles with aldrin in raw water from the Little Miami River in Ohio. After 2, 4, and 8 weeks, 

20, 60, and 80% of the initial amount of aldrin· had degraded. Aldrin may be degraded rapidly under 

anaerobic conditions based on an anaerobic wastewater study. Volatilization from water surfaces is 

expected to be an important fate process based upon this compound's Henry's Law constant. In a 

laboratory study using distilled water, the volatilization half-life of aldrin was 5.8 days at 30 deg C 

and a depth of approximately 1 cm. Experimental BCF values ranging from 735 to 20,000 suggest 

that bioconcentration in aquatic organisms is high to very high. Hydrolysis is not expected to occur 

due to the lack ofhydrolyzable functional groups. (Source :http://1ox11et.nlm.11ih.gov) 

Alpha-chlordane {SEAD-121C onlv) 

No fate and transport information could be found for alpha-chlordane through the following source. 

(Source: http://toxnet. nlm.nih.gov) 

Delta-BHC (SEAD-121C} 

Delta-Hexachlorocyclohexane's (Delta-BI-IC) former production and use as a component in the 

insecticide BHC resulted in its release to the environment through various waste streams. If released 

to air, a vapor pressure of 3.5X10-5 mm Hg at 25 deg C, indicates that delta-hexachlorocyclohexane 

is expected to exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase 

delta-hexachlorocyclohexane will be degraded in the atmosphere by reaction with photochemically

produced hydroxyl radicals; the half-life for this reaction in air is estimated to be 28 days. 

Particulate-phase delta-hexachlorocyclohexane will be removed from the atmosphere by wet and dry 

deposition. If released to soil, delta-hexachlorocyclohexane is expected to have low mobility based 

upon Koc values of 700-2,700 measured in 2 oil contaminated soils. Volatilization from moist soil 

surfaces is not expected to be an important fate process based upon an estimated Henry's Law 

constant of 4.3X10-7 atm-cu m/mole and water solubility, 31.4 mg/I at 25 deg C( 4 ). Delta

Hexachlorocyclohexane is not expected to volatilize from dry soil surfaces based upon its vapor 

pressure. This compound is expected to biodegrade slowly based upon half-lives of 33.9 and 23.4 

days on cropped and uncropped soils. If released into water, delta-hexachlorocyclohexane is 

expected to adsorb to suspended solids and sediment in the water column based upon its measured 

Koc values. Volatilization from water surfaces is expected to occur slowly based upon this 

compound's estimated Henry's Law constant. Estimated volatilization half-lives for a model river and 

model lake are 146 days and 3 years, respectively. (Source: http:l/toxnet.nlm.nih .gov) 

Dieldrin 

Dieldrin's former production and use as an insecticide resulted in its direct release to the environment. 

Dieldrin is also a degradation product of the insecticide aldrin, and the fonner use of aldrin has 

contributed to the occurrence of dieldrin in the environment. If released to air, a vapor pressure of 

5.89Xl0-6 mm Hg at 25 deg C indicates dieldrin will exist in both the vapor and particulate phases in 
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the ambient atmosphere. Vapor-phase dieldrin will be degraded in the atmosphere by reaction with 

photochemically-produced hydroxyl radicals. The half-life for the reaction with hydroxyl radicals in 

air is estimated to be 42 hours. Dieldrin also undergoes direct photolysis in the environment yielding 

photodieldrin as the primary degradation product. Particulate-phase dieldrin will be removed from 

the atmosphere by wet and dry deposition. If released to soil, dieldrin is expected to have low to no 

mobility based upon Koc values of 1,957 to 23 ,3 IO measured in soil and sediment. Volatilization 

from moist soil surfaces is expected to be an impo1tant fate process based upon a Henry's Law 

constant of lXl0-5 atm-cu m/mole; however adsorption may attenuate this process . Dieldrin was 

volatilized 90 percent in 30 days when applied to vegetation and 20 percent in 50 days when applied 

to a moist soil surface. Approximately 3.6 percent dieldrin was volatilized in 167 days when 

incorporated in a soil at a depth of 7.5 cm. Dieldrin degrades slowly in soil surfaces with a reported 

half-life of about 7 years in field studies. If released into water, dieldtin is expected to adsorb to 

suspended solids and sediment in water based upon the Koc data. Volatilization from water surfaces 

is expected to be an important fate process based upon this compound's Henry's Law constant. 

However, volatilization from water surfaces is expected to be attenuated by adsorption to suspended 

solids and sediment in the water column. The estimated volatilization half-life from a model pond is 

7 years when adsorption is considered. The hydrolysis half-life of dieldrin has been reported as 

greater than 4 years. BCF values of 3,300 to 14,500, measured in fish, suggest bioconcentration in 

aquatic organisms is very high. (Source: htrp:lltoxnet.nlm.nih.gov) 

Endosulfan I 

Endosulfan I is of the same general chemical and their environmental fate prope1ties are generally 

similar. Generally the Koc in a soil matrix is 2,000 and indicates a low mobility for the two 

chemicals. The vapor pressure is expected to hinder volatilization from dry surface soils; and the 

Henry's Law constant (6.6x10-5 atm-cu m/mole at 20 deg C) suggest volatilization from wet soil 

surfaces is expected to be limited due to absorption. The volatilization from wet soils surfaces is a 

dominant migration pathway. Biodegradation in aerobic and anaerobic conditions within soil also 

can have a significant influence in both chemicals fate processes. In the water matrix the Koc is 

expected to dominate reactions with absorption to suspended solids and sediment; and volatilization 

from the waters surface is limited by this absorption. (Source: http://toxnet.nlm.nih.gov) 

Endrin 

Endrin with a Koc of 11 ,420 has no mobility within a soil matrix and this high Koc suggests it prefers 

pa1titioning to soil than volatilization and is considered recalcitrant in soil. The Henry's Law 

Constant (6.4xl0-6 atm-cu m/mole) indicates that volatilization from moist soil surfaces is expected 

and a major factor in its fate. Endrin is not expected in water given its high Koc and absorption to 

suspended solids and sediments is the prefened pathway of migration. However, volatilization from 

the water surface takes place but absorption is the dominant partitioning processes within the water 

matrix. (Source: h1tp:l/10xnet.nlm.nih. gov) 
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Endrin ketone (chemically similar to endrin aldehyde) has a Koc (4,300) suggesting it is slightly 

mobile within a soil matrix. The Henry ' s Law Constant (4.2xl0-6 atm-cu m/mole) indicates that 

volatilization from moist soil surfaces is slow. Absorption into suspended solids or sediments is not 

expected given the Koc value estimated. However, absorption is expected to lessen the volatilization 

from the surface of the water; volatilization from the surface of water based upon the Henry's 

Constant, is not expected to be a major fate processes. (Source: http://toxnet. nlm. nih. gov) 

Heptachlor Epoxide 

Heptachlor epoxide has a strong affinity for the soil matrix and is biodegradation opportunities are 

limited. Volatilization from the soil surface is limited to photodegradation and downward migration 

is not substantial. In the water matrix absorption to suspended solids or sediment is the dominant 

migration pathway and volatilization from surface waters is expected limited due to need for 

photolysis. Biodegradation in the water matrix is not expected to be substantial compared to the 

absorption. (Source: http://toxnet.nlm.nih.gov) 

Aroclor-1242 (SEAD-121C only) 

Aroclor 1242 is a mixture of different congeners of chlorobiphenyl. The approximate distribution of 

chlorinated biphenyls in Aroclor 1242 is as follows: 3% mono-, 13% di-, 38% tri-, 30% tetra-, 22% 

penta-, and 4% hexachlorobiphenyls. The relative importance of the environmental fate mechanisms 

generally depends on the degree of chlorination. In general, the persistence of the PCB congeners 

increase with an increase in the degree of chlorination. If released to air, estimated vapor pressures 

ranging from l.2Xl 0-3 to 5 .8Xl 0-7 mm Hg at 25 deg C indicate Aroclor 1242 will exist in both the 

vapor and particulate phases in the ambient atmosphere, with enrichment of PCBs with the highest 

vapor pressure (low chlorine). Vapor-phase Aroclor 1242 will be degraded in the atmosphere by 

reaction with photochemically-produced hydroxyl radicals; the half-life for this reaction in air is 

estimated to range from 4.6 to 98 days. Physical removal of PCBS in the atmosphere is accomplished 

by wet and dry deposition processes; dry deposition will be important only for the PCB congeners 

associated in the particulate phase. The relatively long degradation half-lives in air indicate that 

physical removal may be more important than chemical transformation. If released to soil, Aroclor 

1242 is expected to adsorb strongly and be immobile based upon estimated log Koc values ranging 

from 4.0 to 5.1. Aroclor 1242 should not leach significantly in most aqueous soil systems, although 

the most water soluble PCBs will be leached preferentially. In the presence of organic solvents, 

which may be possible at waste sites, PCBs may have a tendency to leach through soil. Volatilization 

from moist soil surfaces is expected to be an important fate process based upon estimated Henry's 

Law constants ranging from 3.lXl0-4 to 6.9X10-5 atm-cu 111/mole. Although the volatilization rate 

of Aroclor 1242 may not be rapid from soil surfaces due to the strong adsorption, the total loss by 

volatilization over time may be significant because of the persistence and stability of Aroclor 1242. 

Studies show biodegradation in soil occurs, but slowly. A static flask screening procedure measured 
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0-66% degradation m 28 days of Aroclor 1242 concentrations at 5 and 10 ppm. < 1-27% CO2 

evolution was measured after 63 days of inoculation in Altamont soil. If released into water, Aroclor 

1242 is expected to adsorb to suspended solids and sediment based upon the estimated K0cs. The 

lower chlorinated congeners of Aroclor 1242 will sorb less strongly than the higher chlorinated 

congeners. Screening tests show that Aroclor 1242 in water is expected to biodegrade slowly. A 

static flask screening procedure utilizing BOD dilution water and settled domestic wastewater 

inoculum was conducted. It has also been shown that the more highly chlorinated congeners in 

Aroclor 1242 are susceptible to reductive dechlorination by anaerobic microorganisms found in 

aquatic sediments. Abiotic transfo1mation processes such as hydrolysis and oxidation do not 

significantly degrade Aroclor 1242 in the aquatic environment. Volatilization from water surfaces is 

expected to be an important fate process based upon this compound's estimated Henry's Law constant. 

Estimated volatilization half-lives for a model river and model lake are 2.5 to 87 hrs and 6 to 46 days , 

respectively. Although adsorption can immobilize PCBs for relatively long periods of time in the 

aquatic environment, resolution into the water column has been shown to occur. Experimental BCF 

values of 3,600-43 ,000 suggest bioconcentration in aquatic organisms is very high. (Source: 

http://toxnet.nlm.nih.gov) 

Aroclor-1254 

Aroclor 1254 is a mixture of different congeners of chlorobiphenyl. The approximate distribution of 

chlorinated biphenyls in Aroclor 1254 is: <0.1 % di- , 1.8% tri-, 17.1 % tetra-, 49.3% penta-, 27 .8% 

hexa-, 3.9% hepta-, <0.05% octa- , and <0.05% nonachlorobiphenyl. The relative importance of the 

environmental fate mechanisms generally depends on the degree of chlorination. In general, the 

persistence of the PCB congeners increase with an increase in the degree of chlorination. If released 

to the atmosphere, the PCB congeners in Aroclor 1254 will exist in both the vapor-phase and 

particulate phase based on estimated vapor pressures ranging from 8.5Xl 0-6 to 1.3X10-7 mm Hg for 

the dominant congeners. The dominant atmospheric transformation process for these congeners is the 

vapor-phase reaction with hydroxyl radicals. The half-lives for this reaction range from 22 to 79 days. 

Particulate phase Aroclor 1254 will be removed from the atmosphere through wet and dty deposition. 

If released to soil, the PCB congeners present in Aroclor 1254 will become strongly adsorbed to the 

soil particles based on experimental log Koc values ranging from 5.0 to 6.1. Screening studies 

indicate that Aroclor 1254 is generally resistant to biodegradation in soils. Although the 

volatilization rate of Aroclor 1254 may be low from soil surfaces, the total loss by volatilization over 

time may be significant because of the persistence and stability of Aroclor 1254. Enrichment of the 

low chlorine PCBs will occur in the vapor phase relative to Aroclor 1254; the residue will be enriched 

in the PCBs containing high chlorine content. Based on estimated Hemy's law constants ranging 

from 2.2X 10-4 to 3 .4Xl 0-4 atm-cu m/mole, Aroclor 1254 is expected to have a volatilization half-life 

from a model river and lake ranging from 5.5 to 6.2 hrs and 8.8 to 9.4 days, respectively. However, 

volatilization from water surfaces is expected to be attenuated by adsorption to suspended solids and 

sediment in the water column. Although adsorption can inm10bilize Aroclor 1254 for relatively long 

periods of time, eventual re-solution into the water column will occur. The PCB composition in 
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water will be enriched in the lower chlorinated PCBs because of their greater water solubility while 

the least water soluble PCBs (higher chlorine content) will ·remain adsorbed. Although the resulting 

volatilization rate may be low due to strong adsorption, the total loss by volatilization over time may 

be significant because of the persistence and stability of Aroclor 1254. (Source: 

http.//toxnet.nlm.nih.gov) 

Aroclor-1260 

Aroclor 1260 is a mixture of different congeners of chlorobiphenyl. The approximate distribution of 

chlorinated biphenyls in Aroclor 1260 is: <0.3% tri- , <0.3% tetra-, 9.2% penta-, 46.9% hexa-, 36.9% 

hepta-, 6.3% octa-, and 0.7% nonachlorobiphenyl. The relative importance of the environmental fate 

mechanisms generally depends on the degree of chlorination. In general, the persistence of the PCB 

congeners increase with an increase in the degree of chlorination. If released to the atmosphere, the 

PCB congeners in Aroclor 1260 will exist in both the vapor-phase and particulate phase based on an 

estimated vapor pressure values ranging from 2.2X10-6 to 2.87X10-8 mm Hg for the dominant 

congeners . The dominant atmospheric transformation process for these congeners is the vapor-phase 

reaction with hydroxyl radicals. The half-lives for this reaction range from 48 to 290 days. 

Particulate phase Aroclor-1260 will be removed from the atmosphere through wet and dry deposition. 

If released to soil, the PCB congeners present in Aroclor 1260 will become tightly adsorbed to the 

soil particles based on experimental log Koc values ranging from 4.8 to 6.8. Screening studies 

indicate that Aroclor 1260 is generally resistant to biodegradation in soils. Although the 

volatilization rate of Aroclor 1260 may be low from soil surfaces, the total loss by volatilization over 

time may be significant because of the persistence and stability of A..roclor 1260. Enriclunent of the 

low chlorine PCBs will occur in the vapor phase relative to Aroclor 1260; the residue will be enriched 

in the PCBs containing high chlorine content. Based on an estimated Henry's law constant ranging 

from l.8XI0-5 to 7.4X10-5 atm-cu m/mole, Aroclor 1260 is expected to have a volatilization half-life 

from a model river and lake ranging from 16 to 70 hrs and 14 to 39 days , respectively. However, 

volatilization from water surfaces is expected to be attenuated by adsorption to suspended solids and 

sediment in the water column. Although adsorption can immobilize Aroclor 1260 for relatively long 

periods of time, eventual resolution into the water column will occur. The PCB composition in water 

will be enriched in the lower chlorinated PCBs because of their greater water solubility while the least 

water soluble PCBs (higher chlorine content) will remain adsorbed. Although the resulting 

volatilization rate may be low due to strong adsorption, the total loss by volatilization over time may 

be significant because of the persistence and stability of Aroclor 1260. Aroclor 1260 is known to 

bioconcentrate significantly in aquatic organisms. (Source: http://toxnet.nlm.nih.gov) 
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Relative Relationship Between Koc and Mobility 
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Koc Class Mobility 

>2,000 I Immobile 

500-2,000 II Low Mobility 

150-500 III Intem1ediate Mobility 

50-150 IV Mobile 

-<· 
<50 V Very Mobil ' 

Notes: 

1) Koc= Organic carbon partition coefficient 

2) Source: Dragun, 1988. 
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This section of the SEAD-12 l C and SEAD-12 lf Remedial Investigation (RI) report presents the 

human health baseline risk assessment (BRA) that was performed for the Defense Reutilization and 

Marketing Office (DRMO) Yard (SEAD-121C) and the Rumored Cosmoline Oil Disposal Area 

(SEAD- 12 II) at the Seneca Army Depot Activity (SEDA or the Depot) in Romulus , New York 

(hereafter referred to as the sites). The ecological risk assessment is presented in Section 7.0. 

This baseline human health risk assessment was conducted in accordance with the United States 

Environmental Protection Agency (USEPA) (1989) Risk Assessment Guidance for Supe,fund 

(RAGS) and the supplemental guidance and updates to the RAGS . Technical judgment, consultation 

with USEPA staff, and recent publications were used in the development of the risk assessment. The 

overall objective of the baseline human health risk assessment was to assess potential risks to current 

and reasonably anticipated future human receptors resulting from the release ot: and exposure to, 

hazardous substances at the sites. The results of the risk assessment were used to identify whether a 

corrective action may be warranted. 

6.1 SECTION ORGANIZATION 

This baseline human health risk assessment section is organized as follows: 

Conceptual Site Model (Section 6.2) 

A Conceptual Site Model (CSM) has been developed for the sites for the human health risk 

characterization. This section presents sources and types of contaminants present at the sites; 

contaminant release and transport mechanisms; affected media; potential receptors that could contact 

site-related contaminants in affected media under current and future land use scenarios; and potential 

routes of exposure. 

Data Evaluation (Section 6.3) 

This section identifies the site data that were included in the baseline risk assessment. Background 

soil and groundwater data collected from the SEDA are presented in this section. A brief discussion 

of the data validation is also presented in this section. 

Identification of Chemicals of Potential Concern (Section 6.4) 

A site-specific screening was performed to identify chemicals of potential concern (COPCs) for each 

affected medium at the sites. This section presents the methodology and results of the screening. 
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This section presents the exposure point concentrations (EPCs) for the affected media, plausible 

exposure factors for identified receptors and exposure pathways, and exposure quantitation approach 

for the baseline human health ri sk assessment. 

Toxicitv Assessment (Section 6.6) 

This section presents oral, inhalation, and dermal toxicity values used in the human health risk 

calculations. The USEPA recommended human health toxicity value hierarchy was used to identity 

toxicity values for this BRA. 

Risk Characterization (Section 6.7) 

This section presents the risk calculations for all human health exposure pathways for the current and 

future land use scenarios. Non-carcinogenic and carcinogenic risk estimates are summarized for each 

receptor and exposure pathway. 

Uncertainty Analysis (Section 6.8) 

This section discusses uncertainty associated with the baseline human health risk assessment. The 

uncertainty associated with key variables and major assumptions used in the four major steps (site 

characterization and data evaluation, exposure assessment, toxicity assessment, and risk 

characterization) of the risk assessment are discussed to address their potential impacts on the results 

of the baseline human health risk assessment. 

COC Identification (Section 6.9) 

A fmther evaluation of COPCs contributing to elevated potential risks, if any, based on the risk 

characterization is presented in this section. Final chemicals of concern (COCs) identified for the 

sites are presented in this section. 

Comparison of Chemicals Detected in Site Samples to ARARs and TBCs (Section 6.10) 

A comparison of chemicals detected at the sites to the identified Applicable or Relevant and 

Appropriate Requirements (ARARs) and To Be Considered (TBC) criteria was conducted and 

presented in this section. 

Summary and Conclusions (Section 6.11} 

This section summarizes overall findings based on the baseline human health risk assessment. 
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Potential sources of contamination, exposure pathways, and receptors a.re depicted in the CSMs for 

SEAD-121C and SEAD-1211 presented in Figures 6-lA and 6-IB, respectively. The CSM provides an 

overall assessment of the primary and secondary sources of contamination at the sites, and the 

corresponding release mechanisms and affected media. The CSM also identifies the potential human 

receptors and the associated pathways of exposure to the affected media. The CSM is further discussed 

below. 

6.2.1 Sources, Release Mechanisms, and Affected Media 

The contaminant source areas, release mechanisms, and affected media for each site are discussed in 

Sections 1 and 4 of the report and are summarized below: 

SEAD-121C 

The source of contamination at SEAD- I 2 IC (DRMO Yard) results from the materials that were 

brought into the DRMO Yard for s01ting, evaluation, and re-distribution. The materials found at the 

DRMO Yard included scrap metal, wood debris, ordnance components, batteries, tiles, oil filters , auto 

parts, paint cans, and tires. Historically, there was a rapid turnaround of materials and vehicles stored 

in this area. Presently, several areas composed of concrete barriers and concrete block~ qre located 

within the site And during the site visits conducted in 2002 and 2003, Parsons observed that scrap 

metal, military items, and old machines were still present in these areas . The primary release 

mechanisms from the site include soil particles resuspension and deposition, surface water runoff, and 

the infiltration of precipitation through the source areas . 

Polycyclic aromatic hydrocarbons (PAHs) and metals were detected in soil and ditch soil above New 

York State Depaitment of Environmental Conservation (NYSDEC) Technical and Administrative 

Guidance Memorandum (T AGM) TBCs . Metals and bis(2-ethylhexyl)phthalate were detected in 

surface water above New York State (NYS) Ambient Water Quality Standard (A WQS) Class C for 

Surface Water. Metals were detected in groundwater above the lowest applicable groundwater 

standard. 

SEAD-1211 

Information provided by the Army indicates that the loading docks at the Rumored Cosmoline Oil 

Disposal Area (SEAD-1211) were used for delivery of equipment and machinery that was frequently 

packed in or coated with Cosmoline (oil) . During delivery and unpacking of the equipment and 

machinery, Cosmoline may have been released to the ground. The results of the investigation showed 

no evidence of any systemic release of Cosmoline oil. Two piles of ferro-manganese ore, which are 

pa1t of the United States' strategic stockpile of raw materials, are staged directly on the ground within 

SEAD-1211, and these are the likely source of elevated concentrations of iron and manganese 

detected in the soils within the area. PAHs detected in the vicinity of SEAD- I 2 I I were likely a result 
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of either roofing and maintenance operations at the surrounding warehouses or the historic and 

continuing truck traffic to and from neighboring active warehouses . The primary release mechanisms 

from the site are soil particles resuspension and deposition, surface water runoff, and infiltration of 

precipitation through the potential source areas. 

PAHs, heptachlor epoxide, and metals were detected in soil and ditch soil above NYSDEC TAGMs, 

which are TBC criteria. Metals were detected in surface water above NYS A WQS Class e for 

Surface Water. 

6.2.2 Fate and Transport 

The environmental fate and transport associated with the general classes of chemicals found at 

SEAD- 121e and SEAD-1211 is presented in Section 5 and is discussed briefly below. 

Volatile Organic Compounds 

Volatile organic compounds (VOes) were detected with a low frequency of detection in soil at 

SEAD-121 e and SEAD-1211, and the concentrations are below the TAGM TBCs . Because of the 

low frequency of detection and low concentrations, the sites are not significantly impacted by voes 

and volatilization of voes was not considered significant in this assessment. 

Semivolatile Organic Compounds 

The principal semivolatile organic compounds (SVOCs) found in soil SEAD-121 e and SEAD-121 I 

were PAHs. Generally , these constituents are relatively persistent and immobile in the environment. 

Transport of PAHs is limited due to their low water solubility and strong soil affinity. Several 

SVOCs (di-n-butylphthalate, bis(2-ethy lhexyl)phthalate, butylbenzylphthalate, and fluoranthene) 

were detected in the groundwater and/or the surface water at SEAD-121 e and SEAD-121 I with low 

frequency of detection. 

Pesticides/PCBs 

Pesticides and polychlorinated biphenyls (PeBs) were found in soil at both sites . Exceedances of the 

TAGM value were observed for heptachlor epoxide at SEAD-1211; all other pesticides and PCBs 

were detected below T AGM criteria. Affinity for absorption into the soil reduces the transport 

potential of pesticides. Low concentrations of pesticides can dissolve into water but absorption to soil 

is the dominant partitioning route. Transport of suspended solids and sediment in groundwater or 

surface water is a potential transportation mechanism. Surface water flow across the sites is expected 

to be more significant than groundwater flow due to the low hydraulic groundwater gradient at 

SEAD-12 1C and SEAD-1211. No pesticides or PCBs were detected in groundwater or surface water 

samples collected from SEAD-l21C and SEAD- 121!. 
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The metals detected at SEAD-121 J were deposited from the surface water runoff of the ferrous

manganese ore piles (as discussed previously). The ore piles are not a waste, but are pa1i of the 

United States' strategic stockpile of raw materials. 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. Leaching and sorption are considered potential 

mechanisms for metal transport. Leaching of metals from soil is controlled by numerous factors. The 

most impotiant factor is the chemical form (base metal or cation) in the soil. The leaching of metals 

from soils is substantial 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. Multiple metals were found in soil and surface water at SEAD-121 C and SEAD-

1211; and in groundwater at SEAD-121C. Soil samples from both sites had exceedances ofNYSDEC 

T AGM values for most metals. Groundwater samples from SEAD-121 C and surface water samples 

from SEAD-12 l I had exceedances of respective criteria for several metals. Surface water samples 

from SEAD-121 C had exceedances of NYSDEC A WQS Class C for several metals. 

6.2.3 Physical Setting and Characteristics 

The physical setting and characteristics of the sites are described in Section 1 of this report and are 

discussed briefly below. SEAD-121 C and SEAD-121 J are located in the east-central po11ion of the 

SEDA facility near the rounded top of a geologic formation separating two of the Finger Lakes. 

Glacial till varying in depth from a few feet to as much as 20 feet is the predominant geological unit 

at the SEDA. Bedrock underlies the glacial till at SEDA. Groundwater is typically less than IO feet 

below ground surface (bgs) at the sites and groundwater flow is generally to the south-west. 

The physical characteristics of SEAD-12 IC have been described in the preceding sections. In 

summary, SEAD-12 IC (DRMO Yard) is a triangularly shaped, gravel lot located in the east-central 

portion of the Depot (Figure 1-3). Several building (Buildings 360, 316, and 317) are located 

adjacent and east of the site, and one building (Building T-355) is located within the site boundaries. 

Building T-355 is located in the central part of the DRMO Yard and is used for storage. The DRMO 

Yard is surrounded by chain-linked fence and access into the site is limited by a single gate, which is 

normally locked. The access is located south of Building 360. The surface of the DRMO Yard is 

graded to allow surface water to drain toward the man-made ditches that bound the site on the north 

and south sides. In addition to Building T-355, several other man-made features are prominent within 

the DRMO Yard; these features include: a ladled-shaped, earthen bottomed, storage cell in the 

southwest comer of the site; a rectangular shaped, eatihen bottomed, storage cell immediately 

adjacent to, and halfway along the northwest perimeter fence of the site; and a multi-chambered, 

concrete bottomed, storage cell adjacent to the east perimeter fence, near the no11hern-most point of 

the DRMO Yard. Each of the storage cells is bounded horizontally on three sides by concrete Qersey) 

barriers. A silo-like structure was also found inside the fence of the DRMO Yard, adjacent to the 

northern edge of Building 360. Fwihermore, a large crane was located in the northern portion of the 
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Yard, north of the silo-like structure and Buildings 360 and 3 l 6. Train tracks were observed to 

approach the DRMO Yard from the north, with one spur ending at Building 317, a second ending at 

Building 3 I 6, while a third spur extended to the area between Building 316 and Building 360. 

The physical characteristics of SEAD-121 I (Rumored Cosmoline Oil Spill Area) have been described 

in the preceding sections. SEAD-1211, shown in Figure 1-4, consists of four rectangular grassy areas 

that are bounded by 3rd and 7th Streets (north and south ends, respectively) and A venues C and D 

(west and east sides, respectively) . Buried reinforced concrete storm drains run east to west through 

the site along 3rd St., 4th St., 5th St., 61
" St., and 7th St. To the east and west of the four rectangular 

plots comprising SEAD-1211 are two rows of buildings that are actively used for warehousing. 

Buildings 331 and 329 located to the west and across Avenue C receive frequent truck deliveries. A 

railroad spur line enters SEAD-1211 from the south and extends to the notihern end of the SEAD 

where it terminates near the intersection of 3rd Street and Avenue C. Two sidings branch off the main 

spur line; one terminates in the first (north to south) block and the other terminates in the third (north 

to south) block. There are concrete loading docks located in the first and third blocks next to the 

railroad lines. The major pathway of surface water flow out of SEAD-1211 is overland flow to ruts 

located along the sides of roadways, to catch basins and then into the underground sewer pipes. The 

sewer pipes discharge to a man-made drainage ditch that flows south to north, and is located two 

blocks (approximately 1,000 feet) west of SEAD-1211. From here, surface water flow either 

infiltrates into the ground or during high flow periods may enter Kendaia Creek, which flows in a 

predominant westerly direction, and discharges into Seneca Lake at a location notih of Pontius Point 

and the SEDA's fonner Lake Shore Housing Area. In addition, a portion of the surface water flow from 

SEAD-121 I may move easterly toward Cayuga Lake. 

Two ferrous-manganese ore piles are located within the site; one ore pile is in the first (north to south) 

block and the other ore pile is in the third (north to south) block. These ore piles are pa1i of United 

States' Strategic Stockpile. The ore piles are exposed to the weather and run off surface water is 

collected by the existing storm water collection system within the Planned Industrial Development 

(PID) area. The ore piles are expected to be removed from SEAD-1211 at a future time. 

6.2.4 Land Use and Potentially Exposed Populations 

The SEDA is a 1995 Base Realignment and Closure (BRAC) facility, and the Army is attempting to 

transfer the property for redevelopment and reuse by private and public parties. As part of the BRAC 

process, current and future land use of areas within SEDA were established in 1995, and these are 

now being updated by the local land redevelopment authority. This section discusses the current and 

future land use of SEAD- I 21 C and SEAD-1211. 

6.2.4.1 Current Land Use 

SEDA was closed in September of 2000 and military operations at these sites ceased. SEAD-1211 is 

smTounded by active warehouses . SEAD-121 C is bounded on two sides by vacant space, and on one 
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side by inactive industrial facilities. Neither SEAD-1 21 C nor SEAD 121 I is currently occupied, and 

only infrequently do any personnel visit these sites for periodic inspections or other reasons. There 

are no drinking water supply wells at SEAD-121 C or SEAD-1211, and connections to a public water 

supply system exist throughout the Depot' s former administrative, industrial and warehouse area. 

6.2.4.2 Potential Future Land Use 

In 1995, the SEDA was selected for closure under DoD 's BRAC process. Congress approved the 

recommendation, which became public law on October 1, I 995. 

In accordance with BRAC regulations, the Anny will notify all appropriate regulatory agencies and 

will perform any additional investigations and remedial actions to assure that any changes in the 

intended use of the sites is protective of human health and the environment in accordance with 

CERCLA. As part of the 1995 BRAC process, a Land Redevelopment Authority (LRA) comprised 

of representatives of the local public was established. This group commissioned a study to 

recommend future uses of the Seneca Army Depot. The Land Reuse Plan produced by the LRA 

designated various uses for different parcels of SEDA ["Reuse Plan and Implementation Strategy for 

the Seneca Army Depot Activity" (RKG Associates, Inc. , 1996)). The Land Reuse Plan is the basis 

of future land use assumptions for SEAD- I 21 C and SEAD-121 I included in this risk assessment. 

Figure 1-7 shows the intended future land use of each parcel of SEDA. As shown in Figure 1-7, 

SEAD-121 C and SEAD-1211 are located in the Planned Industrial/Office Development parcel. That 

is, the planned future land use for SEAD-121C and SEAD-1211 is industrial development. 

All land within tbe PID area, which includes SEAD-121 C and SEAD-12 lI, is subject to conditions of 

a separate finalized ROD that include institutional controls (I Cs) ["Final Record of Decision for Sites 

Requiring Institutional Controls in the Planned Industrial/Office Development or Warehousing 

Areas" signed on September 28, 2004 (Parsons, 2004)]. The land use control performance objectives 

include: 

• Prevent the development of residential housing, elementary and secondary schools, childcare 

facilities and playgrounds; and, 

• Prevent access to or use of the groundwater until Class GA Groundwater Standards are met. 

With USEPA approval, once groundwater cleanup standards are achieved, the groundwater use 

restrictions may be eliminated. Former solid waste management units that are still subject to 

CERCLA remedial actions or investigations, including SEAD-12IC and SEAD-l21I, have been 

retained by the Army pending completion of the CERCLA process. 

6.2.4.3 Potentially Exposed Populations 

Potentially exposed populations that are relevant to the current and future land use have been 

identified in this risk assessment as follows : 
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• Future Tndustrial Worker; and 

• Current/Future Adolescent Trespasser. 

Current/Future Construction Worker 
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Current/future construction workers wi ll potentially be involved in site construction work. The 

workers are expected to be exposed to contaminants in soi l via ingestion, dennal contact, and 

inhalation of patticulates generated from contaminated soils such as surface soi l, subsurface so il, and 

ditch soil. In addition, exposure to contaminants in groundwater and surface water may occur as a 

result of dermal contact. Intake of groundwater may be possible and is included in the exposure 

scenarios. 

Future Industrial Worker 

SEAD-12JC and SEAD-l21J are located within the PTO Area, and the planned future use of the sites 

is industrial. The future industrial worker is a potential receptor at the sites and may be exposed to 

contaminants in soil via ingestion, dermal contact, and inhalation of particulates generated from soils 

such as surface soil and ditch soil. In addition, exposure to contaminants in groundwater may occur 

as a result of intake. 

Current Adolescent Trespasser/Future Adolescent Visitor 

SEDA is fenced to limit access and is occasionally patrolled by site security and local law 

enforcement personnel. It is also located in a sparsely populated, rural , agricultural area. It is 

unlikely for anyone to trespass SEAD-121 C or SEAD-1211. As a conservative measure, adolescent 

trespassers (ages 11 to 16 yr) were selected as a potential receptor. Adolescent trespassers were 

assumed to trespass the sites and potentially be exposed to contaminants in soils (such as surface soil 

and ditch soil) and surface water. In addition, intake of groundwater was included as a potential 

exposure pathway as a conservative measure. The adolescent trespasser can be used as a surrogate 

receptor for future adolescent visitors. 

As discussed in Section 6.2.4.2, the Army recommends prohibiting the development and use of land 

within the PIO area for residential housing, elementary and secondary schools, childcare facilities and 

playgrounds for the whole PID areas. This recommendation is recorded in the signed Final Record of 

Decision for Sites Requiring Institutional Controls in the Planned Industrial/Office Development or 

Warehousing Areas (signed on September 28, 2004 by USEPA). As a result, receptors such as future 

residents or day-care children were not evaluated in this risk assessment. 
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Exposures were estimated only for plausible complete exposure pathways. According to USEPA 

(I 989), a pathway is complete if there is : 

• A source or chemical release from a source; 

• An exposure point where contact can occur; and 

• An exposure route by which contact can occur. 

A pathway is not complete unless each of these elements is present. Table 6-1 illustrates the 

se lection of exposure pathways for the sites. 

The pathways presented reflect the current and projected future site use of SEAD-121 C and SEAD-

1211. This section presents the rationale for including these exposure pathways in this risk 

assessment. 

Inhalation of Particulate Matter in Ambient Air From Soils 

Surface soil (0-2 ft. bgs.) particles may become airborne via wind erosion and/or site activities, which 

in turn may be inhaled by potential receptors at the sites. Construction workers may be exposed to 

subsurface soil (2-6 ft. bgs.) paiticles in addition to surface soil (0-2 ft. bgs.) pa1ticles . Therefore, 

inhalation exposure to soil particulates in ambient air was assessed for a ll receptors. 

Inhalation of Particulate Matter in Ambient Air From Ditch Soils 

Ditch soil particles may become airborne via wind erosion and/or site activities, which in tum may be 

inhaled by potential receptors at the sites. Therefore, inhalation exposure to ditch soil pa1ticulates in 

ambient air was assessed for all receptors. 

Incidental Ingestion and Dermal Contact to On-Site Soils 

All receptors could come into contact with site surface soils (0-2 ft. bgs.) and involuntarily ingest and 

have their skin exposed to site surface soils during the course of site activities. Therefore, exposure 

via dermal contact and soil ingestion was assessed for all receptors. An on-site construction worker 

may come into contact with surface (0-2 ft. bgs.) and subsurface (2-6 ft. bgs.) soils during intrusive 

activities and may involuntarily ingest and have his/her skin exposed to surface and subsurface soils. 

Incidental Ingestion and Dermal Contact to On-Site Ditch Soils 

All receptors could come into contact with site ditch soi ls and involuntarily ingest and have his/her 

skin exposed to site ditch soi ls during the course of site activities. Therefore, exposure via dermal 

contact and ingestion were assessed for all receptors. 

July 2005 Page 6-9 
P:\PIT\Projects\SENECA \PfD Area\Report\Draft Final\Text\Sec6_DF.doc 



Seneca Anny Depot Activity 
Romulus, New York 

Groundwater Intake 

Draft Final RI Repor1 
SEAD-121C & SEAD-12IJ 

Groundwater is not currently used as a potable water source at the Depot. Three private groundwater 

supply wells are located approximately one mile to the south-east of the sites (Figure 1-11). 

However, the three private well s are located on the east sloping side of the watershed divide, while 

the sites are located on the west slope of the watershed divide (Figure 1-5). The future plan for all 

areas of SEDA is to obtain potable water from the existing water supply line that passes through the 

Town of Varick. Varick's water is obtained from Seneca Lake and processed through the water 

treatment plant in the Town of Waterloo. It is unlikely that a groundwater well would be installed 

for future drinking water use since a potable water pipeline exists. The shallow groundwater aquifer 

at SEAD-121 C and SEAD-121 I is inadequate for either yield or quality. Groundwater at SEAD-

121 C is generally at 2 ft. above the bedrock, and the bedrock is typically less than 8 ft. bgs . SEAD-

121 I does not have groundwater monitoring wells. Typically bedrock at SEAD-121 I was 

encountered 0.5 to 2 ft. bgs. Therefore, groundwater, ifit exists at SEAD-1211, would be inadequate 

for either yield. In addition, the land in the PID Area surrounding SEAD-121 C and SEAD-121 I is 

subject to a groundwater use restriction, indicating that site groundwater will not be a drinking water 

source (Parsons, 2004). 

Nonetheless, to evaluate potential risk posed by groundwater, it was assumed that wells would be 

installed on-site for potable water at SEAD-121 C. Therefore, for the risk assessment intake of site 

groundwater is cons idered a complete pathway for all receptors at SEAD-121C. SEAD-1211 has less 

than two ft of groundwater laying on top of bedrock, which ranges in depth from 0.5 ft to 2 ft bgs; and 

tbus not an adequate source for groundwater. As a result, intake of groundwater at SEAD-121 I was 

not evaluated since groundwater data are not available at the site due to the shallow depth to bedrock 

and practical ly inability to install groundwater wells at the site. 

Dermal Contact with On-Site Groundwater 

Bedrock at SEAD-121 C was typically less than 8 ft. bgs and groundwtaer was encountered at 

approximately 2 ft. above bedrock. Bedrock at SEAD-121 I was typical ly encountered 0.5 to 2 ft bgs . 

Dermal contact with groundwater at SEAD-121 I was considered unlikely and, therefore, not included 

in the risk assessment. 

Construction workers may be exposed to groundwater via dermal contact whi le working at SEAD-

121 C (e.g., digging trenches). Therefore, exposure via dermal contact with groundwater was 

evaluated for construction workers at SEAD-12 lC. Dermal contact with groundwater by industrial 

worker or adolescent trespasser was considered unlikely and not included in the risk assessment. 

Dermal Contact with On-Site Surface Water 

Surface water was found at both SEAD-1 21C and SEAD-1211 during and fo ll owing precipitation 

events but does not persist in drainage ditches at either site throughout the year. Potential exposure to 
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surface water would be limited. Construction workers may be exposed to surface water via dermal 

contact while working at the sites. An adolescent trespasser may be exposed to surface water via 

dermal contact. Industrial workers are unlikely to have activities that would expose them to surface 

water; therefore dermal exposure to surface water for industrial workers was considered minimal and 

therefore not included in the risk assessment. 

6.3 DATA EVALUATION 

This section identifies the site data that were included in the BRA. Data used in the BRA, 

background SEDA data for soil and groundwater, quality control aspects such as precision and 

accuracy, completeness and representativeness of the data, and procedure for sample and sample 

duplicate averaging are presented in the following discussion. 

6.3.1 Data Used in Risk Assessment 

The data sets used for the BRA were: 

• Surface soil (0-2 ft. bgs) from SEAD-121C and SEAD-121I; 

• Surface and Subsurface soi l (0-6 ft. bgs) from SEAD-121 C, hereafter referred to as total soil; 

• Ditch soil from SEAD-121C and SEAD-1211; 

• Groundwater from SEAD-121 C; and 

• Surface water from SEAD-12 IC and SEAD-1211. 

These data sets have been obtained to characterize the site conditions. Unless otherwise specified in 

this report, all analytical data were used to conduct the human health and ecological risk assessment 

for SEAD-121 C and SEAD-121 I. 

Groundwater data representative of site conditions were used in the risk assessment. As di.scussed in 

Section 4, the data from the temporary wells placed in SEAD-121 C were not reliable because: 1) the 

temporary wells could not be properly developed and purged prior to sample collection; and, 2) 

hailers were used to collect the samples. Both of these factors contributed to increased turbidity in 

samples and result in overstated results, especially for metals. Data from samples collected at the 

DRMO Yard using low-flow sampling techniques at permanent wells were considered to be 

representative of the site conditions. Therefore, only the groundwater data collected during the RI 

sampling program at SEAD-12 IC were included in the risk assessment. 

In summary, the following data were used for the human health risk assessment and ecological risk 

assessment: 

• Soil data collected during the 1998 EBS (Parsons, 1999); 
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• Soil data (surface soil, ditch soil, and subsurface soil) collected during the RI sampling program; 

• Surface water data collected during the RI sampling program; and 

• Groundwater data collected in 2003 during the RI sampling program. 

Samples collected from man-made drainage ditches, originally classified as sediment, were 

reclassified as ditch soil based on a review of the site conditions. The drainage ditches were 

constructed by the Anny to promote drainage within and away from the PID area. The drainage 

ditches located near SEAD- I 21 C and SEAD-121 I do not support aquatic life, as they are only wet 

after storm events and continue to provide stormwater runoff infiltration and runoff control. The 

following subsections provide discussion of each data set used in the risk assessment. 

The data used in the risk assessment are presented in Appendix C, Tables C-2 through C-4, C-SB, 

and C-6 through C-9. 

6.3.2 Background Data 

The SEDA background data sets for metals in soil and groundwater were reviewed for the purposes 

of the risk assessment. Background soil and groundwater samples collected during site investigations 

conducted throughout the SEDA have been combined into the background database, and this database 

has been previously shared with the USEPA and NYSDEC. This was done so that the statistical 

evaluation of the data would be representative of the variations in the site soi l and groundwater. 

Geologically, the soil material is identical throughout SEDA and has 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. 

Groundwater samples collected prior to implementing the USEPA's low-flow purging and pumping 

draft Standard Operating Procedure (SOP) had elevated concentrations of inorganic elements. The 

high repo1ied concentrations were due to the high amount of suspended patiiculates in the 

groundwater samples. Several locations were re-sampled using the draft USEPA low 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 inorganic elements in the low NTU 

samples were greatly reduced when compared to the reported concentrations in those samples with 

high NTUs. Therefore, the results from the high NTU samples may overstate the true inorganic 

element concentrations in the background groundwater. 

The background soil and groundwater data are presented in Appendix D. 

6.3.3 Data Usability Evaluation 

Data used in the risk assessment have been validated and qualified by a Parsons' chemist under the 

guidelines set forth in the USEPA Contract Laboratory Program National Functional Guidelines, the 
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Region 2 Resource Conservation and Recovery Act (RCRA) and CERCLA Data Validation SOPs 

and NYSDEC Contract Laboratory Program Analytical Services Protocol (ASP), with consideration 

for the methodology requirements . The data were qualified during the data validation process. 

Rejected ("R" qualified) data were excluded from the risk assessment and all the other validated data 

were included in the ri sk assessment data sets . If a chemical was detected at least once in a specific 

medium at the sites, surrogate values for any nondetects ("U" or "UJ" qual ified results) for that 

analyte were included in the risk assessment data sets at one-half the associated repo1ting limits . 

Qualifiers were attached to data by laboratories conducting analyses and by data validation personnel. 

These qualifiers often pertain to Quality Assurance/Quality Control (QA/QC) problems and may 

indicate questions concerning chemical identity, chemical concentration, or both. The qualifiers used 

by data validation personnel are as follows: 

For Organics: 

U The analyte was analyzed for, but was not detected above the repo1ted sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evi dence to 

make a "tentative identification ." 

NJ The analysis indicates the presence of an analyte that has been "tentatively identified" and the 

associated numerical value represents its approximate concentration. 

UJ The analyte was not detected above the reported sample quantitation limit However, the 

rep01ted quantitation limit is approximate and may or may not represent the actual limit of 

quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample 

and meet quality control criteria. The presence or absence of the analyte cannot be verified. 

For lnorganics: 

J The associated value is an estimated quantity. 

U The material was analyzed for, but was not detected above the level of the assoc iated value. 

The associated va lue is either the sample quantitation limit or the sample detection limit. 

UJ The material was analyzed for, but was not detected. The associated value is an estimate and 

may be inaccurate or imprecise. 
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R The data was unusable. (Note: Analyte may or may not be present.). 

A summary of the relative percent difference and the quality of the data's acceptability are presented 

in Section 4. 

6.3.4 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. rn the case of chemical analyses, precision is determined through the analyses of duplicate 

environmental samples. Duplicate sample analyses include matrix spikes, laboratory control spikes, 

field duplicates, and replicate instrumental analyses of individual environmental samples. 

Matrix spikes involve the introduction of known concentrations of compounds or elements to a 

sample. The assumption is that these introduced compounds will be recovered from environmental 

samples to the same degree as in matrix spikes. Laboratory control spikes involve the introduction of 

known concentrations of compounds or elements to laboratory reagent water or pre-purified and 

extracted sand . Blank spikes eliminate the possibility of matrix interferences or contributions, 

thereby monitoring analytical performance from sample preparation to analysis . Field duplicates are 

a pair of samples taken from the same sampling location . They are collected simultaneously and 

provide the most legitimate means of assessing precision. A total of 16 field duplicate samples were 

collected for SEAD-121 C and SEAD-12 ll. 

Site Media Number of Field SamQle-

DuQlicate Pairs 

SEAD-121C Surface Soil 5 

SEAD-12IC Ditch Soil I 

SEAD-12IC Groundwater 2 

SEAD-121C Surface Water I 

Building 360 (SEAD-27) Groundwater 2 

SEAD- l2ll Surface Soil 3 

SEAD-1211 Ditch Soil 1 

SEAD-121I Surface Water I 

Precision estimates were obtained using the relative percent difference (RPD) between duplicate 

analyses . Overall the RPDs of the data set were found to be acceptable (i .e. within the USEPA 

Region 2 limits, see Table 4-lA. A summary of field sample duplicate pairs by site and media with 

RPDs > 50% is presented in Tables 4-lB through 4-lF; and Appendix C Tables C-lB through C-IF 

presents the results of the RPD values for all sample duplicate pairs . The associated results were 

qualified in accordance with the USEPA Region 2 SOPs. No data were deemed unacceptable based 

on the precision evaluation. 
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Accuracy is a measure of the closeness of a reported concentration to the true value. Accuracy is 

usually expressed as a bias (high or low) and is determined by calculating percent recovery (%R) 

from spiked samples. During field sampl ing and sample shipping, contamination that cou ld affect the 

accuracy of analysis results may be introduced into the samples. Field blanks were used during 

sample collection and shipment to detect field contamination. Contamination affecting accuracy can 

also be introduced during laboratory analysis. Method blanks were used during laboratory procedures 

to assess laboratory-introduced contamination. 

Estimates of accuracy are more difficult to obtain than precision since accuracy requires knowledge 

of the quantity being measured. In the case of chemical analyses , accuracy is determined through the 

introduction of known concentrations of compounds or elements to samples 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 for assessing accuracy: surrogate 

compounds and matrix spike compounds. Surrogates are compounds that closely approximate target 

analytes in structure, but are not target analytes. Surrogate compounds are 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 interferences 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. 

Matrix spike/matrix spike duplicate (MS/MSD) recoveries for the data sets were found to be 

acceptable (i.e. within the USEPA Region 2 limits), except that the recoveries of certain SVOC 

fractions from some MS/MSD samples were outside the limits. The associated results were qualified 

in accordance with the USEPA Region 2 SOPs. No data were deemed unacceptable based on the 

MS/MSD evaluation. 

LCS/LCSD recoveries for the SEAD-121 C and SEAD-12 1 I data sets were found to be acceptable 

(i.e. within the USEPA Region 2 limits ), except that the recoveries of several VOCs fractions from 

some LCS/LCSD samples were outside the limits. The associated results were qualified in 

accordance with the USEPA Region 2 SOP. No data were deemed unacceptable based on the 

LCS/LCSD evaluation. 

Surrogate recoveries for the SEAD-121 C and SEAD-12 U data sets were found to be acceptable (i.e. 

within the US EPA Region 2 limits) except that the recoveries of ce1tain VOC, SVOC, pesticide, and 

PCB fractions from some samples were outside the limits. The associated results were qualified in 

accordance with the USEPA Region 2 SOPs . 
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Acetone, carbon disulfide, chloroform, methyl ethyl ketone, and methylene chloride were detected in 

one or more method blank or rinseate blank samples. The associated results were qualified in 

accordance with the USEPA Region 2 SOPs. 

6.3.6 Representativeness 

Representativeness expresses the extent to which collected data define site contamination. Factors 

influencing representativeness include sample collection, selection of sampling locations 

representative of site conditions, and use of appropriate chemical methods for sample analyses. 

Chemical analysis methods are addressed in Section 2.2.5. Sampling from locations representative of 

site conditions was achieved through implementation of the field sampling plan (Parsons, 2002). 

Field duplicates were collected and analyzed in order to assess the influence of sample collection on 

representativeness. 

During the data validation, representativeness has also been evaluated by the review of: 

• Sample Package Completeness and Deliverables 

• Technical Holding Time 

• QA/QC Results 

6.3.6.1 Sample Preservation and Technical Holding Time 

Samples were preserved according to the USEPA Region 2 preservation criteria and analyzed within 

the holding time except that several samples were extracted slightly beyond the holding time (i.e., less 

than three days beyond holding time) for the SVOC analysis. The associated results were qualified in 

accordance with the USEPA Region 2 SOPs. Solids percentage was greater than 50% for all soil 

samples analyzed. 

6.3.6.2 Other QA/QC Results 

Other QA/QC results were reviewed during the data validation such as instrument performance, 

reporting limits, instrument calibration, Inductively Coupled Plasma (ICP) serial dilution for 

inorganic analysis, ICP linear range for inorganic analysis, and ICP interference check. Several 

issues with laboratory instrument performance were noted in the data validation process. The data 

were qualified based on the Region 2 SOPs. 

6.3.7 Protocol for Using Field Duplicate Results 

The analytical results of each pair of sample and field duplicate sample were averaged to produce a 

single result used to represent the concentration at the sample location. The following procedures 

were used to average the results of a sample and its field duplicate: 
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• ff an analyte was detected in both the sample and duplicate sample, then the detected values were 

averaged. 

• lf an analyte was not detected in the sample and its duplicate sample, then the reporting limits 

(RL) were averaged and reported as the reporting limit for the duplicate pair. 

• If an analyte was detected in only one sample; then the analyte was considered present at a level 

equal to the average of the detected value and one-half of the reporting limits for the non-detect. 

Table C-lA in Appendix C presents the method used for selecting qualifiers for the average results . 

The sample and its field duplicate were treated as one entry and the average concentration was used to 

represent the result at the sampling location. This protocol is reflected in all the summary statistics 

(i.e. number of detections or exceedances and the maximum concentration) presented in this repott 

and the risk assessment. Tables C-lJ through C-lP presented in Appendix C present the data for 

sample duplicate pairs and their corresponding average values. It should be noted that a maximum 

reported value can be generated from the average of a sample duplicate pair. Laboratory duplicates 

were not used for the risk assessment. 

6.4 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN 

Chemicals of potential concern (COPCs) for the human health risk assessment were selected based on 

the screening process described below. The COPCs identified were quantitatively and/or 

qualitatively evaluated in the human health BRA. 

• The maximum detected concentration of each chemical detected in each soil data set ( i. e., surface 

soil, total soi l, and ditch soil data sets) was compared to the USEPA Region 9 preliminary 

remediation goals (PRGs) for residential soil and other appropriate USEPA screening values if 

Region 9 PRGs were not available (e.g., USEPA Region 3 Risk-Based Concentrations for 

residential soil). The residential PRG value is a chemical concentration that corresponds to a risk 

level of I x I o-6 (for carcinogens) or hazard quotient level of l (for non-carcinogens), whichever 

is lower. 

Chemicals were eliminated as COPCs in soil for human exposure if the max11num detected 

concentration was less than the screening level or ifno screening level was available. A chemical 

was considered a COPC in soil if the maximum detected concentration was greater than the 

screenjng level. For closely related chemicals (structure and mode of toxicity), screening criteria 

for surrogate chemicals were used. 

• For groundwater and surface water, the maximum detected concentration of each data set was 

compared to the Region 9 PRGs for tap water corresponding to a risk level of 1 x I o-6 (for 

carcinogens) or hazard quotient level of l (for non-carcinogens). Other appropriate USEPA 

screening values were used if Region 9 PRGs were not available [e.g., USEPA Region 3 Risk-
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Based Concentrations for tap water, and USEPA Maximum Contaminant Level (MCL) for 

drinking water]. Chemicals were eliminated as COPCs for human exposure if concentrations 

were less than the screening level or if there was no screening value available. A chemical was 

considered a COPC if the maximum detected concentration was greater than the screening value. 

• Essential nutrients were eliminated as COPCs in a ll media, if applicable. Essential nutrients 

include calcium, magnesium, sodium, and potassium. The recommended dietary allowances and 

adequate intakes by Wright (2001) and other resources were evaluated to determine whether the 

concentration is within the recommended daily requirements for essential nutrients. 

• An evaluation was made to determine whether any previously eliminated chemical or medium 

should be included due to other considerations (e.g. , potential break-down products, chemicals 

with detection limits above health-based levels). In addition, any member of a chemical class that 

has other members selected as COPCs was retained (e.g., detected carcinogenic PAHs). 

• For each medium, a determination was made as to whether there were any COPCs identified. If 
no CO PCs identified, the medium was dropped from fu1iher consideration in the risk assessment. 

Results of the above screening process for SEAD-l21C are summarized in Tables 6-2A, 6-2B, 6-2C, 

6-2D, and 6-2E for total soi l, surface soil, ditch soil, groundwater, and surface water, respectively. 

Results of the screening process for SEAD-1211 summarized in Tables 6-3A, 6-3B, and 6-3C for 

surface soil, ditch soil, and surface water, respectively. 

Constituents identified as human health CO PCs at SEAD-121 C include: 

• benzene (total soi l), 

• PAHs (total soil, surface soil, and ditch soil), 

• pesticides/PCBs (total and surface soils), and 

• inorganics (total so il , surface soi l, ditch soil, and surface water) 

Constituents identified as human health CO PCs at SEAD- 121 I include: 

• PAHs (surface soi l, and ditch soil), 

• pesticides (surface soi ls), and 

• inorganics (surface soil, ditch soi l, and surface water) 

No chemicals were identified as COPCs in groundwater at SEAD-121 C. Therefore, exposure to 

groundwater was not quantitatively evaluated in this BRA. 
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The objective of the exposure assessment was to estimate the type and magnitude of exposures to the 

CO PCs that are present at, or migrating from, the site. The exposure assessment consists of three 

steps (USEPA, 1989): 

I. Characterize Exposure Setting: In this step, information on the physical characteristics of the 

site that may influence exposure is considered. The physical setting involves climate, vegetation, 

soil characteristics, and surface and groundwater hydrology. All potentially exposed populations 

and sub-populations 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. This step is a qualitative one aimed at providing a general site perspective 

and offering insight on the surrounding population. 

2. 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. 

3. Quantify Exposure: In this final step, the exposure levels (COPC intakes or doses) are calculated 

for each exposure pathway and receptor. These calculations typically follow USEPA guidance 

for assumptions of in.take variables or exposure factors for each exposure pathway and USEPA

recommended calculation methods. 

Section 1 of this report presents the physical setting of the sites. The exposure pathways are 

presented in Section 6.2.5. This section presents the three key factors involved in the exposure 

quantification process: exposure point concentrations (Section 6.5 .1 ), exposure factor assumption 

(Section 6.5.2), and exposure quantification (Section 6.5.3). 

6.5.1 Derivation of Exposure Point Concentrations 

After COPCs were identified for the risk assessment, exposure point concentrations (EPCs) were 

calculated for each of the COPCs in each medium at SEAD-121C and SEAD-1211. Two types of 

exposure were estimated for the baseline human health risk assessment: a reasonable maximum 

exposure (RME) and central tendency (CT) exposure. 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 may be evaluated for 

comparison purposes and is generally based on mean exposure parameters. Both scenarios have been 

evaluated in this risk assessment. The EPCs were assumed to be the same for the RME and CT 

scenarios. 
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The EPCs were derived for the following exposure points: 

• SEAD-121 C total soi l; 

• SEAD-12JC and SEAD-1211 surface soil; 

• SEAD-121CandSEAD-12llditchsoil; 

• SEAD-1 21 C groundwater; and 

• SEAD-12 IC and SEAD-121 I surface water. 

6.5.1.1 Soil and Ditch Soil EPC 

Draft Final RI Report 
SEAD-12IC & SEAD-12 11 

Soil EPCs were calculated for three exposure points at SEAD-121C: I) total soil, defined as surface 

soil and subsurface soil (0-6 ft bgs.) ; 2) surface soil (0-2 ft bgs.) ; and 3) ditch soil. At SEAD-1211 

EPCs were calculated for two exposure points: 1) surface soi l (0-2 ft bgs.) and 2) ditch soil. The 

industrial worker and adolescent trespasser were assumed to be exposed to the surface soil (0-2 ft 

bgs.) and ditch soil at both sites. The construction worker was assumed to be exposed to the total soil 

and d itch soil at SEAD-12 IC; and assumed to be exposed to the surface soil and ditch soil at SEAD-

12 11. 

Soil EPCs for the reasonable maximum exposure and central tendency risk calculations are equal to 

an appropriate upper confidence limit (i.e. , 95 11
' UCL or 99th UCL based on data distributions) of the 

arithmetic mean of the concentrations (USEPA, 2004c). The EPC, or the appropriate UCL of the 

mean concentration, was calculated using the USEPA Software for Calculating Upper Confidence 

Limits (ProUCL version 3.00.02). ProUCL provides summary results for normal distribution test, 

lognormal distribution test, and gamma distribution test of the data. Based upon the data distribution 

and the associated skewness, ProUCL provides recommendations about an appropriate UCL 

computation method that may be used to estimate the unknown mean concentration of a COPC. 

For lead, the arithmetic mean of each data set was used as the EPC, wh ich is consistent with the 

USEPA (1994) guidance. 

Tables 6-4A, 6-4B, and 6-4C summarize the EPC for the total soil , surface soil , and ditch soil, 

respectively, at SEAD-12JC. Tables 6-SA and 6-SB summarize EPCs for surface soi l and ditch soil, 

respectively, at SEAD-1211. 

6.5.1.2 Groundwater EPC 

No COPCs were identified during the screening step described in Section 6.4. As a resu lt, EPCs 

were not developed for groundwater at the DRMO Yard. As pa11 of the COC Identification 

discussion in Section 6.9.1 , the impact of groundwater at SEAD-27 on the DRMO Yard was 

evaluated as part of a combined SEAD-27 and SEAD-121 C evaluation. 
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Groundwater was not recovered from the aquifer at SEAD-121l; hence risk from contact to 

groundwater was not evaluated at SEAD-121 I. 

6.5.1.3 Surface Water EPC 

Due to the small sample size (i.e., less than or equal to IO samples), the maximum detected 

concentration was used as the EPC to estimate potential exposure to surface water for both the RME 

and CT scenarios. 

Tables 6-4E and 6-SC summarize surface water EPCs at SEAD-121 C and SEAD-1211, respectively. 

6.5.1.4 Ambient Air EPC From Soil Dust 

EPCs for COPCs in ambient air caused by soil dust were estimated based on the soi l EPCs and PM 10 

concentrations in ambient air. Industrial workers and adolescent trespassers were assumed to be 

exposed to surface soil and dust caused by surface soi l. Construction workers were assumed to be 

exposed to dust resulting from surface and subsurface soil. Therefore, ambient air EPCs caused by 

surface soil (0-2 ft. bgs.) were calculated for both SEAD-121 C and SEAD-121 I, and ambient air 

EPCs caused by surface and subsurface soil (0-6 ft. bgs.) were calculated for SEAD-121 C. A detailed 

discussion of PM 10 concentration evaluation is presented in Section 6.5.3. 

Tables 6-6A and 6-6B summarize ambient air EPCs caused by dust from surface so il at SEAD-121 C 

and SEAD- 12 lI, respectively, for industria l workers and adolescent trespassers . Table 6-6C 

summarizes ambient air EPC caused by dust from surface soil at SEAD-121 I for construction 

workers . Table 6-7 summarizes ambient air EPCs caused by dust from surface and subsurface so il at 

SEAD-121 C for construction workers . 

6.5.1.5 Ambient Air EPC From Ditch Soil Dust 

Industrial workers, construction workers, and adolescent trespassers were assumed to be exposed to 

dust caused by ditch soil. Therefore, EPCs for COPCs in ambient air caused by ditch soil dust were 

estimated based on the ditch soil EPCs and PM 10 concentrations in ambient air. A detailed discussion 

of PM 1o concentration evaluation is presented in Section 6.5.3. 

Tables 6-8A and 6-SB summarize ambient air EPCs caused by dust from ditch soil at SEAD- 121 C 

and SEAD-1 2 11, respectively, for industrial workers and adolescent trespassers. Tables 6-SC and 6-

8D summarize ambient air EPCs caused by dust from ditch soil at SEAD-121 C and SEAD-121 1, 

respectively, for construction workers. 

6.5.2 Exposure Factor Assumptions 

An important aspect of exposure assessment is the determination of assumptions regarding how 

receptors may be exposed to contaminants. An extensive li sting of exposure factors are provided in 
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USEPA guidance, and these were followed throughout this assessment. Standard scenarios and 

USEPA-recornmended default assumptions were used where appropriate. 

The exposure scenarios in this assessment involve the followi ng receptors, based on the current land 

use and future use of Planned Industrial Development: 

• current/future construction worker 

• future industrial worker 

• ado lescent trespasser 

The exposure assumptions for these scenarios were intended to approximate the frequency , duration, 

and manner in which receptors would be exposed to environmental media. For example, the exposure 

scenarios for industrial workers were established to approximate the exposure potential of future 

individuals employed at SEAD-121C or SEAD-1211. 

Exposure assumptions and parameters were identified for both RME and CT exposure scenarios 

based on the following USEPA guidance and conservative professional judgment if US EPA guidance 

is not available. 

• USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance : Standard Default 

Exposure Factors 

• USEP A, I 997a: Exposure Factors Handbook 

• USEPA, 2002a: Supplemental Guidance For Developing Soil Screening Levels For Superfund 

Sites . December 

• USEPA, 2004a: Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation 

Manual (Pait E, Supplemental Guidance for Dermal Risk Assessment) 

Details of the exposure assumptions and parameters for each exposure scenario are shown in Tables 

6-9A, 6-9B, and 6-9C for the construction worker, industrial worker, and adolescent trespasser, 

respectively. A brief summary of two selected exposure factor assumptions are presented below for 

each receptor. 

Constrnction \Vorker. Construction workers were assumed to spend one year working at the sites, 

which is a typical duration for a significant construction project. These workers spend 5 days/week 

for 50 weeks (i.e., 250 clays, RME scenario) or 219 days (CT scenario) at the sites . During each 

working day, construction workers inhale the ambient air at the site and may be exposed to surface 

and subsurface soi l (0-6 ft. bgs.) or ditch soil through ingestion or dermal contact. No COPCs were 

identified in groundwater at SEAD-121 C; therefore groundwater exposure was not evaluated. For 

unce1tainty analysis, construction workers were assumed to dermally contact groundwater with their 
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hands and forearms at a frequency of one event each day during 100 workdays (i.e., one day at the 

beginning of the week and one day at the end of the week for 50 weeks) to assemble or disassemble a 

pumping system. Each event was assumed to last half an hour. Construction workers were also 

assumed to be exposed to COPCs in surface water via dermal contact. 

Industrial Worker. The future industrial workers were assumed to spend 5 days/week for 50 weeks 

(i.e., 250 days, RME scenario) or 219 days (CT scenario) each year at the sites. This exposure lasts 

for an entire 25-year (RME scenario) or 9-year (CT scenario) career. During each workday at SEAD-

121 C or SEAD-121 I, industrial workers inhale the ambient air, and ingest and dermally contact 

surface soil (0-2 ft bgs.) or ditch soil. No CO PCs were identified in groundwater at SEAD-12 l C; 

therefore groundwater exposure was not evaluated. 

Adolescent Trespasser. Adolescent ·trespassers were assumed to spend 14 days a year for 6 years 

(ages 11-16 yr) at the sites. During each visit to SEAD-12JC or SEAD-12ll, the adolescent inhales 

the ambient air, dermally contacts surface water, and ingests and dermally contacts surface soil (0-2 ft 

bgs.) or ditch soil. No CO PCs were identified in groundwater at SEAD-121 C; therefore groundwater 

exposure was not evaluated. 

6.5.3 Quantification of Exposure 

Once the EPCs were calculated, each receptor's potential exposures to COPCs were quantified for each 

of the exposure pathways. A human health intake or the absorbed dose, depending on the exposure 

route, was calculated based on the EPC and exposure factor assumptions following methods 

recommended in USEPA guidance documents, such as the RAGS (USEPA 1989). Intakes or doses are 

normally expressed as the amount of chem ical 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 was divided by the period of 

interest to obtain an average exposure. The averaging time is a function of the toxic endpoint: for 

non-carcinogenic effects, it is the exposure time (specific to the scenario being assessed) and for 

carcinogenic effects, it is a lifetime (70 years). 

The generic equation used to calcu late intake for receptors is as follows (USEPA 1989): 

July 2005 

Where: 

DI= EPC x CRx EFD 

BWxAT 

DI Daily intake; the amount of chemical at the exchange boundary (mg/kg body 

weight-day); 

EPC Exposure point concentration (e.g., mg/Lor mg/kg); 

CR Contact rate; the amount of contaminated medium contacted per unit time or 

event ( e.g., Lid or mg/d); 
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EFD Exposure frequency and duration ; describes how long and how often exposure 

occurs. Often calculated using two terms (EF and ED): 

EF Exposure frequency (d/y) and ED = Exposure duration (y); 

BW Body weight (kg); and 

AT Averaging time; period over which exposure is averaged ( d). 

fn this section, the methods used to calculate exposures by each pathway are explained. Tables that 

show the human intake or absorbed dose values calculated for each exposure scenario at each site are 

presented in Appendices E and F. The intakes and doses were used to assess overall carcinogenic and 

non-carcinogenic risks, as discussed later in the risk characterization section (Section 6.6). 

6.5.3.1 Inhalation of Particulate Matte,· in Ambient Air 

The equation for inhalation of particulate matter in ambient air 'is as follows (USEPA, I 989): 

Intake (mg/Kg/day) = EPCn1rX IR x EF x ED 

BWxAT 

Where: 

EPCair 

IR 

EF 

ED 

BW 

AT 

Exposure point concentration in air (mg/m3) 

Inhalation rate (m3/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Bodyweight (kg) 

Averaging Time (days) 

As discussed in Section 6.5.1, the EPC in air was calculated based on the soil and ditch soil EPCs and 

particulate matter less than I 0µm aerodynamic diameter (PM JO). PM 10 represents smaller particles 

which can be inhaled (pa1ticles larger than l0µm diameter typically cannot enter the narrow airways 

in the lung). Ambient PM 10 concentrations for a construction worker were estimated using an 

emission and dispersion model. PM 10 concentrations for industrial workers and adolescent 

trespassers were based on existing site air measurements shown in Table 6-10. 

PM10 Concentrations for Construction Worker at SEAD-121C 

During construction activities, fugitive dusts may be generated from soi l by wind erosion, construction 

vehicle traffic on temporary unpaved roads, excavation, and other construction activities . The dusts 

would contain the chemicals present in the soi l. Construction workers in the construction area would 

breathe this fugitive dust in the ambient air and therefore may be exposed to chemicals in site soils via 

inhalation. As current and future subsurface activities (e.g., excavation) could bring subsurface soils 

to the surface, both surface and subsurface soi l (0-6 ft. bgs.) data were used to evaluate the EPC in a ir 

associated with the fugitive dust for construction workers . A model presented in the USEPA ' s 
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Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, 2002a), 

which evaluates the fugitive dust emission from truck traffic on unpaved roads during construction, 

was used to estimate the EPC in ambient air during the construction. This model was selected since truck 

traffic on unpaved roads is a common activity at a construction site and, therefore, is considered a 

significant mechanism to cause dust. According to USEPA (2002a), "emissions fi'om truck traffic on 

unpaved roads, which typically contribute the majority of dust emissions during construction .. . In the 

case o.f particulate matter, traffic on contaminated unpaved roads typically accounts for the majority of 

emissions, with wind erosion, excavation soil dumping, dozing, grading, and tilling operations 

contributing lesser emissions." Based on the above discussion, the emissions from truck traffic on 

unpaved roads were used as a model to represent PM produced by the construction activity. 

July 2005 

EPCoir = EPCsoil X PiF 
,c 

Where: 

Exposure point concentration of chemicals in air associated with fugitive dust 

(mg/m3); 

EPCsoil 

PEF,c 

Exposure point concentration of chemicals in soil (mg/kg); 

Subchronic road particulate emission factor (m3/kg). 

p EF = Q I C X + X I/ 

[ 
TxA I 

,c sr l·o 556x(W/3)0.4x365d/yr-px2,VKT 
365d I yr 

Where: 

Q/Csr Inverse of the ratio of the 1-h geometric mean air concentration to the emission flux 

along a straight road segment bisecting a square site (g/m2-s per kg/m3
) 

Fo Dispersion correction factor (unitless), 0.185 

T Total time over which constrnction occurs (s) 

AR Surface area of contaminated road segment (m2
) 

w 

AR = LRxWRx0.092903m2/ft2 
LR = Length of road segment (ft), assumed 511 ft for the sites 

WR= Width of road segment (ft), assumed 20 ft 

Mean vehicle weight (tons) 

p Number of days with at least 0.0 I inches of precipitation ( days/year), 120 days/year 

based on Exhibit 5-2 of the US EPA (2002a) document 

1:VKT Sum of fleet vehicle kilometers traveled during the exposure duration (km) 
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A, Area extent of site surface soil contamination (acres), for SEAD-121C, As was 

assumed to be the whole site area (5 acres) as a conservative estimate 

B Constant (unitless), 5.7383 

C Constant (unitless), 71.7711 

Mean vehicle weight (W) can be estimated by assuming the numbers and weights of different types of 

vehicles . For SEAD-121 C, assuming that the daily unpaved road traffic consists of 20 two-ton cars and 

10 twenty-ton trucks, the mean vehicle weight would be: 

W = [(20cars x 2tons I car)+ (lOtrucks x 20tons I truck)]/30vehicles = 8tons 

The sum of the fleet vehicle kilometers traveled during construction (IVKT) can be estimated based on 

the size of the area of surface soil contamination, assuming the configuration of the unpaved road, and 

the amount of vehicle traffic on the road. The area of surface soil contamination at SEAD-121 C is 

approximately 5 acres ( or 23,000 m2
) , it was assumed that thjs area is configured as a square with the 

unpaved road segment dividing the square evenly, the road length would be equal to the square root of 

23,000 m2
, 146 m (or 0.146 km, or 480 ft) . Assuming that each vehicle travels the length of the road 

once per day, S days per week for a total of 6 months, the total fleet vehicle kilometers traveled would be: 

I VKT = 30vehicles x 0.146km/ day x SOwks I yr x Sdays I wk = 1096km 

The PM 10 concentration estimated for the construction scenario is 954 ug/m3 based on the above 

assumptions for soil exposure. For ditch soil exposure, the PM10 concentration calculated for SEAD-

121 I was used. The ambient air EPC for the construction worker exposed to surface and subsurface 

soil at SEAD-121C is presented in Tables 6-7; and the ambient air EPC for ditch soil is presented in 

Table 6-8C. 

PM 10 Concentrations for Construction Worker at SEAD-1211 

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 

patticulate 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 the fugitive 

dust in the ambient air. Access to SEAD-1211 is limited to existing paved roads and additional access 

roads are unlikely to be built since an extensive roadway system is already in place within the 

warehousing area. However, dust generated from excavation is expected to be produced from 
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construction activities at SEAD-1211. An excavation scenario was evaluated for SEAD-121 I to assess 

the risk to construction workers from dust generated by ditch soil in the ambient air. 

Concentrations of site COPCs in the air were estimated for this exposure pathway using excavation 

models recommended in the EPA's "Models for Estimating Air Emission Rates from Superfund 

Remedial Actions" (EPA 45I /R-93-001 ). Particulate emissions from soil excavation and loading into 

trucks were estimated with the following equation : 

E = k ( 0.0016) (M) [ U/2.2 ) 1.
3 

[ X/2 ]l.4 

Where: 

E 

k 

0.0016 

M 
u 
2.2 

X 

emissions (g) 

pa.i1icle size multiplier (unitless) 

empirical constant (g/Kg) 

mass of soi l handled (Kg) 

mean wind speed (m/sec) 

empirical constant (m/sec) 

percent moisture content(%) 

The construction worker receptor is assumed to work at a site for a one-year period. To conservatively 

estimate potential particulate emissions from construction activities during this period, it was assumed 

that an area equivalent to the site area (approximately 16 acres, or a 65,000 square meter area) is 

excavated to a depth of2 meters over the course of one year as pa.ti of the site construction. 

This results in the following mass of soil removed: 

Mass= Area x Depth x Soil Bulk Density 

65,000 square meters x 2 meters x 1.5 g/cm3 x 106 cm3/m3 

2.0 x 10 11 grams 

2.0 X 108 Kg 

Other parameter values for the model are as follows: 

k = 0.35 for PMJO (USEPA 1993c) 

U = 4.4 m/sec, average wind speed for Syracuse, NY (USEPA 1985) 

X = I 0%, recommended default (US EPA 1993c) 

With these values for M, k, U and X, the emission rate (E) from excavation activities is calculated 29,000 

grams of PMJO over the course of a year. This emission rate would be representative if all top two meters 

of soi I at the site were excavated, and if local climatic factors did not suppress emissions. For example, 

precipitation, snow cover and frozen soil in the winter will minimize emissions. To account for these 
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climatic/seasonal factors, it was assumed that emissions occur only for half of the construction time. This 

results in a representative emission rate (E) of 14,500 grams/year. This is equivalent to an average 

emission rate of 58 g/day, 7.3 g/hr or 2 mg/sec, assuming emissions occur only during work days: 250 

days/yr, 8 hr/day. 

Much greater sho1t-term emissions are estimated for site grading with a bulldozer or tractor. This type of 

activity is assumed to occur for 90 work days (8-hour day) over the course of a year. The model equation 

for grading emissions is: 

E = 0.094 ( s )1.S 
xt.4 

Where: 

E 

0.094 

s 

X 

emission rate (g/sec) 

empirical constant (g/sec) 

percent silt content (%) 

percent moisture content(%) 

Assuming the USEPA-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, the result is 38 g/hr or 11 mg/sec of PM10 emissions, assuming all emissions occur 

during working hours. 

Total annual average emissions from excavation and grading are estimated as 2 mg/sec + 11 mg/sec = 13 

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 10 

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 

U wind speed, m/sec 

W crosswind width of the area source, m 

H mixing height, m 
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E and U are the same as defined or calculated above. To determine W, the construction activity is 

assumed to be confined to approximately 260 square meters at any time. This area is assumed to be 

square, and W is the square root of 260 m2
, or 16 meters. H is assumed to be the height of the breathing 

zone, or 1. 7 5 meters. 

With these values, the PM 10 exposure concentration for a construction worker is calculated as 0.11 

mg/m3
• All of this PM10 was assumed to be airborne soil released from the site as represented by 

surface soil and ditch soil. This value was also used as an estimate for PM 10 associated with SEAD-

121 C ditch soil. 

The ambient air EPCs for surface soil for a construction worker at SEAD-1 2 11 are presented in Table 

6-6C; and the ambient air EPCs for ditch soil are presented in Table 6-8D. 

PM10 Concentrations for Industrial Workers and Adolescent Trespassers 

Ambient air normally contains particulate matter derived from various natural sources, including soil 

erosion, fuel burning, automobiles, etc. Dust generated from ditch soil may contain particular matter 

derived from various natural and SEDA activities sources. The PM 10 concentrations were measured 

at four locations in 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 6-10. 

For this assessment, the highest 4-month average PM 10 concentration measured at any of the four 

monitoring stations (16.9 µg /1113
, rounded to 17 µg/m3

) was assumed to represent ambient air at 

SEAD-121 C and SEAD-121 I. The entire particulate loading was assumed to be airborne soil released 

from the site as represented by the surface soil and ditch soil EPCs for each site. 

The concentration of particulate-associated chemicals in ambient air was calculated with the same 

equation used for the construction worker, above. 

Where: 

EPCair 

EPCsoil 

PM10 

C 

EPCllir = EPCsoil X PM10 X C 

Exposure point concentration of chemicals in air associated with fugitive dust 

(mg/m3
); 

Exposure point concentration of chemicals in soil (mg/Kg); 

Concentration of paiiiculate matter less than I Oµm aerodynamic diameter in air 

(µg/m3); 

Conversion factor, I 0-9 Kg/µg. 

The ambient air EPCs from surface soil and ditch soi l for the industrial worker and adolescent 

trespasser at SEAD-121 C are presented in Tables 6-6A and 6-8A. The ambient air EPCs for surface 
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soil and ditch soil for the industrial worker and adolescent trespasser at SEAD-121 I are presented in 

Tables 6-6B and 6-8B. 

6.5 .3.2 Incidental Ingestion of Soil 

The equation for intake via incidental ingestion of soil is as follows (adjusted from USEPA 1989): 

Where: 

Intake (mg/Kg-day) = EPCsoil x IR x CF x FI x EF x ED 

BWxAT 

EPC,0 ;1 Soil exposure point concentration (mg/Kg) 

IR Soil ingestion rate (mg /day) 

CF Conversion factor (1 Kg/106 mg) 

FI Fraction ingested from contaminated source (unitless) 

EF Exposure frequency (days/years) 

ED Exposure duration (years) 

B W Body weight (Kg) 

AT Averaging time (period over which exposure is averaged -- days) 

6.5.3.3 Dermal Contact with Soils 

The equation for the absorbed dose from dermal exposure is as follows, based on guidance in USEPA 

(2004a): 

July 2005 

Where: 

Absorbed Dose (mg/Kg-day)= DAev,n, x EF x ED X EV X SA 

BWxAT 

DAevem = £PC soil X CF X AF X ABStl 

DAcvent = Absorbed dose per event (mg/cm2-event) 

EF Exposure frequency ( days/year) 

ED Exposure duration (years) 

EPC50;1 Exposure point concentration in soil (mg/Kg) 

EV Event frequency (events/day) 

SA Skin surface area available for contact (cm2) 

B W Body weight (Kg) 

AT Averaging time (period over which exposure is averaged -- days) 

CF Conversion factor (I o-6 Kg/mg) 

AF Soil to skin adherence factor (mg/cm2-event) 
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No CO PCs were identified in groundwater from SEAD-121 C. However, for the Uncertainty Analysis 

all receptors were assumed to intake groundwater from SEAD-121C and SEAD-27 (Building 360) .. 

The equation for groundwater intake is as follows (USEPA, 1989): 

6.5.3.5 

Where: 

EPCgw 

IR 
EF 

ED 

BW 

AT 

Intake (mg/Kg-day) = EPCl:lY x IR x EF x ED 

BWxAT 

Exposure point concentration in groundwater (mg/liter) 

Groundwater intake rate (l iters/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Bodyweight (Kg) 

Averaging time (days) 

Dermal Contact with Groundwater 

No CO PCs were identified in groundwater from SEAD-121 C. However, for the Unce1tainty Analysis 

a construction worker was assumed to have dermal contact to groundwater from SEAD-121 C and 

SEAD-27 (Building 360). The equation for the absorbed dose, according to USEPA (2004a) is as 

follows : 

Absorbed Dose (mg/Kg-day) = DAmm x EF x ED x EV x SA 

BWxAT 

Where: 

DAcveni = Absorbed dose per event (mg/cm2 
- event) 

EF Exposure frequency ( days/year) 

ED Exposure duration (years) 

EV Event frequency (events/day) 

SA Skin surface area available for contact ( cm2) 

BW Body weight (Kg) 

AT Averaging time (period over which exposure is averaged -- days) 

The absorbed dose per event (DA) was calculated as described in EPA's "Supplemental Guidance for 

Dermal Risk Assessment," (USEPA, 2004a). 
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For organics, a parameter, B was first calculated. This value attempts to characteri ze the relative 

contribution of each compound' s specific permeability coefficient (Kp value) in the stratum corneum 

and the viab le epidermis. 

Where: 

B=K .fMW 
P 2.6 

Kr Dermal permeability coefficient in water (cm/hr) 

MW Molecular weight (g/mole) 

Once calculated, the B value was used to calculate time conditions associated with estimates of 

compound breakthrough time. 

lf B ~ 0.6, then t • = 2.4r event 

If B > 0.6, then t • = 6reven, (b - ✓b 2 
- c 2

) 

b = 2(1+8)' _ C 
ff 

I + 3B + 3B 2 

c =-----
3(1 + B) 

= o 1 os x 10<0-00s6 MJV) r event . 

Where: 

B Dimensionless ratio of the permeability coefficient of a compound through the 

stratum corneum relative to its permeability coefficient across the viable 

epidermis (dimensionless) 

Time to reach steady-state (hr) 

• eve111 Lag time per event (hr/event) 

b,c Correlation coefficients which have been fitted to the Flynn's data 

The lag time ( r ), is defined as the time it takes a chemical to penetrate to reach a steady-state 
event 

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 fu1iher reducing 

uncertainty. Lag time and breakthrough time (t*) fo r each organic COPC were from Exhibit B.3 of 

the USEPA (2004a) Supplemental Guidance for Dermal Risk Assessment, or calculated using the 

above USEP A recommended equations. 

1f the exposure time per event (tevc111) is less than the breakthrough time (t*) of steady-state conditions 

specific to each compound, then the absorbed dose is calculated as follows: 
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DA = 2FA X K X EPC X CF X / 6
rn.,,,x/n<•1 

event p gw '\J ,r 

lf the exposure time is longer than t*, then the absorbed dose is calculated using: 

[ 

t even/ 2 (J + 3B + 3B
2 
)] 

DAevent = FA x Kp x EPCgw x CFx l + B + ' even, (l + B)2 

Where, for both equations: 

FA 

K" 
EPCgw 

ET 

CF 

Fraction absorbed water (dimensionless), assumed as I 

Dennal permeability coefficient (cm/hr) 

EPC Concentration in Water (mg/L) 

Exposure Time (hours) 

Volume Conversion Factor = 0.001L/cm3 

For inorganics, DA was calculated by: 

DA = Kp X EPCgw X tevent X CF 

Drali Fi nal RI Report 
SEAD-12IC & SEA D-1 2 11 

Dermal permeability coefficients for a number of organic inorganic chemicals can be found in the 

USEPA (2004a) Supplemental Guidance for Dermal Risk Assessment. When no organic Kp value 

was available, a value was calculated using the following equation : 

Log K" = -2.80 + 0.66 (log K0 w) - 0.0056 (MW) 

Where: 

K0 w Octanol/water pa1tition coefficient of the non-ionized species (dimensionless) 

6.5.3 .6 Dermal Contact with Surface Water 

The construction worker and adolescent trespasser may be exposed to surface water while at the sites. 

The equation for the absorbed dose, according to USEPA (2004a) is as follows : 

July 2005 

Where: 

Absorbed Dose (mg/Kg-day) = DAeven, x EF x ED x EV x SA 

BWxAT 

DAeven, = Absorbed dose per event (mg/cm2 
- event) 

EF Exposure frequency ( days/year) 

ED Exposure duration (years) 

EV Event frequency (events/day) 
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SA Skin surface area available for contact (cm2) 

B W Body weight (Kg) 
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AT Averaging time (period over which exposure is averaged -- days) 

The absorbed dose per event (DA) was calculated as described in USEPA's "Supplemental Guidance 

for Dermal Risk Assessment," (USEPA, 2004a). 

6.5.3.7 Evaluation of Lead Exposure 

Lead was considered to be a COPC in surface soil, subsurface soil, ditch soil, and surface water at 

SEAD-121 C, and in surface water at SEAD-121 I. For the industrial worker, risk associated with lead 

was evaluated using the Recommendations of the Technical Review Workgroup for Lead for an 

Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soi l (USEPA, 

2003b). This adult lead model provides an assessment of non-residential exposure by relating soil 

lead intake to blood lead concentrations in women of childbearing age. Thus, while adult exposure is 

addressed by USEPA's analysis, the most sensitive receptor (i.e., the fetus) is being protected. The 

methodology focuses on estimating fetal blood lead levels in women exposed to site soils. The adult 

lead model was used to evaluate exposure to SEAD-121C surface soil and ditch soil by the industrial 

worker. It should be noted that the adult lead model is based on the assumption of continuing long 

term exposure. As construction workers are expected to work at the sites in short-term (i.e., 1 year), 

risk associated with lead exposure is expected to be minor and therefore not evaluated in this risk 

assessment. 

For an adolescent trespasser, the Integrated Exposure Uptake Biokinetic Model for Lead in Children 

(IEUBK) developed by USEPA was used to evaluate receptor lead level via exposure to surface soil 

and ditch soil at SEAD-121 C. The IEUBK model results, based on residential exposure assumptions, 

were used as a screening tool to evaluate potential risks for adolescent trespasser. The IEUBK 

windows version software package was developed based on the USEPA (1994) lEUBK Guidance 

Manual. The model utilizes four interrelated modules (exposure, uptake, biokinetic, and probability 

distribution) to estimate blood lead (PbB) levels in children exposed to lead-contaminated media. 

For both models , the site-specific EPCs and central tendency exposure factors were used along with 

the default assumptions presented in the models to derive the lead level estimation for the receptors. 

Surface water at both sites has elevated levels of lead; however quantification of dermal exposure to 

lead from surface water could not be completed since a model is not available at this time to quantify 

risk due to contact with surface water. The exposure to surface water is expected to be infrequent and 

therefore potential risks are expected to be minor. 

6.6 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 
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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 assessment include 

the reference dose (RID) and reference concentration (RfC) used to evaluate non-carcinogenic effects, 

and the slope factor and unit ri sk to evaluate carcinogenic potential. The toxicity values for this risk 

assessment were selected in accordance with the USEPA recommended human health toxicity va lue 

hierarchy. In a memorandum issued to Superfund Regions 1-10 Nationa l Policy Managers in 

December 2003, the USEPA Office of Solid Waste and Emergency Response (OSWER) provided a 

revised recommended human health toxicity value hierarchy as follows: 

• Tier I - USEPA's IRIS 

• Tier 2 - USEPA ' s Provisional Peer Reviewed Toxicity Values (PPRTVs) developed by the 

Office of Research and Development / National Center for Environmental Assessment (NCEA) / 

Superfund Health Risk Technical Suppmt Center (STSC). 

• Tier 3 - Other Toxicity Values from additional USEPA and non-EPA sources with priority given 

to those sources of information that are the most current, the basis for which is transparent and 

publicly available, and which have been peer reviewed. 

For chemicals without toxicity values, it may be appropriate to generate a value by alternate methods. 

Such methods may include route-to-route extrapolation or use of toxicity values of chemicals that are 

related both chemically and toxicologically (e.g., evaluation of structure-activity relationships). For 

this assessment, no surrogate toxicity values were derived. 

For the evaluation of carcinogenic PAHs, toxicity equivalency factors (TEFs) based on the toxicity of 

benzo(a)pyrene were used (USEPA 1993a). For cPAHs with incomplete toxicity data, slope factors 

were calculated using TEFs, which are values that compare the carcinogenic potential of a given 

chemical in a c lass to the carcinogenic potential of a chemical in the class that has a verified slope 

factor. USEPA has provided TEFs for cPAHs (USEPA, 1993a). TEF values are as follows : 

PAH TEF 

Benzo(a)pyrene 1.0 

Benzo(a)anthracene 0.1 

B enzo(b )fl uoranthene 0.1 

Benzo(k)fluoranthene 0.0] 

Dibenzo( a,h)antbracene 1.0 

Chrysene 0.001 

Indeno( 1,2,3-cd)pyrene 0.1 

To calculate a slope factor for a given PAH the appropriate TEF value is multiplied by the slope 

factor for benzo(a)pyrene. 
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For the development of dermal toxicity values, information regarding gastrointestinal (GT) absorption 

efficiency for administered doses was used. Specifically, oral slope factors were converted to dermal 

slope factors by dividing by the GI absorption efficiency. Oral reference doses were conve1ted to 

dermal reference doses by multiplying by the GI absorption efficiency . The derivation of the dermal 

toxicity values for this risk assessment is consistent with the USEPA (2004a) recommendation and 

the G1 absorption efficiency recommended by USEPA in its Supplemental Guidance for Dermal Risk 

Assessment was used for the CO PCs in this risk assessment. In the absence of any information on 

absorption for the substance or chemically related substances, an oral absorption efficiency of 100 

percent was assumed in accordance with USEPA Region 2 guidance (personal communication 

between A. Schatz of Parsons and M. Maddeloni of EPA Region 2). 

RfCs were converted to inhalation reference doses in units of milligrams of chemical per kilogram of 

body weight per day (mg/kg-day); similarly, inhalation unit risk factors were conve1ted to inhalation 

slope factor in units of per milligrams of chemical per kilogram of body weight per day ((mg/Kg-

day)"1). The conversion was made by assuming an inhalation rate of 20 m3 /day and an adult body 

weight of 70 Kg. Thus: 

( 
ug ) -i day 1 000ug 

fnhalation slope factor (mg/kg-day)"1 = UnitRisk -
3 

x --
3 

x 70kg x ---
m 20m mg 

. (mg) (20m 3

) ( I ) Inhalation Reference Dose (mg/kg/day)= RJC -
3 

x -- x --
m day 70kg 

Chronic Rills and RfCs 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. Construction workers and adolescent 

trespassers at the sites were assumed to be exposed to the contaminants at the sites for I year and 6 

years, respectively; therefore, subchronic Rills and RfCs would be appropriate to evaluate the non

carcinogenic threshold effects. For this risk assessment, chronic Rills and RfCs were used to 

conservatively assess risks for these receptors. 

The toxicity factors used in this evaluation are summarized in Tables 6-llA, 6-llB, 6-llC, and 6-

11D. 

6.7 RISK CHARACTERIZATION 

To characterize risk, toxicity and exposure assessments were summarized and integrated into 

quantitative expressions of risk. To characterize potential non-carcinogenic effects, comparisons 

were made between estimated intakes of substances and toxicity values. To characterize potential 

carcinogenic effects, probabilities that an individual wil l develop cancer over a lifetime of exposure 

were evaluated from estimated intakes and chemical-specific dose-response information . 
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The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a 

specified 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: 

Where: 

I 

RID 

Noncancer Hazard Quotient (HQ) = l!RJD 

Intake or Absorbed Dose (mg/Kg-day) 

Reference Dose (mg/Kg-day) 

The non-cancer 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 intake or 

absorbed dose exceeds the threshold (i.e., If I/RID exceeds I), there may be concern for potential 

non-cancer effects. 

To assess the overall potential for non-carcinogenic effects posed by more than one chemical, a 

hazard index (HI) approach has been developed by the USEPA. This approach assumes that 

simultaneous sub-threshold 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: 

Where: 

I· I 

HI = IJIRJD J + I2IRJD2 + .. . +l;IRJDi 

the Intake or absorbed dose of the ith COPC, and 

the reference dose for the ith COPC. 

While any single chemical with an exposure level greater that the toxicity value will cause the HI to 

exceed one, for multiple chemical exposures, the HI can also exceed one even if no single chemical 

exposure exceeds its RID. The assumption of dose additivity reflected in the HI is best applied to 

compounds that induce the same effects by the same mechanisms. Applying the HJ to cases where 

the known compounds do not induce the same effect may overestimate the potential for effects. To 

assess the overall potential for non-carcinogenic 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. 
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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 or absorbed dose 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-dayr' 

For simultaneous exposure to several carcinogens, the USEP A assumes that the risks are additive. 

That is to say: 

RiskT = Risk I + Risk2 +... + Riski 

Where: 

RiskT 

Riskj 

Total cancer risk, expressed as a unitless probability, and 

Risk estimate for the ith COPC. 

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 0-4 to I o-6
• 

6.7.3 Risk Characterization for Lead Exposure 

Risk characterization for lead exposure was conducted based on a comparison between the estimated 

blood lead level and the target PbB level of concern. Blood lead level was estimated based on the 

USEPA IEUBK model or the Adult Lead Model. The target PbB level of concern is 10.0 ug/dL for 

child (USEPA, 1994, 2003b). 

July 2005 Page 6-38 
P:IPIT\Projects\SENECA \PIO Area\Report\Draft Final\Text\Sec6_DF.doc 



Seneca Army Depot Activity 
Romulus, New York 

6.7.4 Risk Summary 

Draft f inal RI Report 
SEAD-121C & SEAD-1211 

Human health risks were calculated for the construction worker, industrial worker, and adolescent 

trespasser from exposure to soil, ditch soil , and surface water at SEAD-121 C, and from surface soil, 

ditch soil, and surface water at SEAD-121!. The risks via various exposure routes were summed up 

to represent the total risks for the receptors for the scenarios in the table below. 

Summary of the Exposure Scenarios 

Exposure 

Scenarios Receptor Exposure Routes 

SEAD-121C Industrial Worker Ingestion, inhalation, and dermal contact to soil; and intake of 

soil and groundwater 

groundwater Construction Worker Ingestion, inhalation, and dermal contact to soil; intake of 

exposure groundwater; and dermal contact to groundwater 

Adolescent Trespasser Ingestion, inhalation, and dermal contact to soil; and intake of 

groundwater 

SEAD-12JC Industrial Worker Ingestion, inhalation, and dermal contact to ditch soil; and intake of 

ditch soil, surface groundwater 

water, and Construction Worker Ingestion, inhalation, and dermal contact to ditch soil; intake of 
groundwater exposure groundwater; and dermal contact to groundwater and surface water 

Adolescent Trespasser Ingestion, inhalation, and dermal contact to ditch soil ; intake of 

groundwater; and dermal contact to surface water 

SEAD-1211 Industrial Worker Ingestion, inhalation, and de1mal contact to soil 

soil and groundwater Construction Worker Ingestion, inhalation, and dermal contact to soil 
exposure Adolescent Trespasser Ingestion, inhalation, and dermal contact to soil 

SEAD-1211 Industrial Worker Ingestion, inhalation, and dermal contact to ditch soil 

ditch soil , surface Construction Worker Ingestion, inhalation, and dermal contact to ditch soil; and dermal 
water, and contact to surface water 
groundwater exposure Adolescent Trespasser Ingestion, inhalation, and dermal contact to ditch soil; and dermal 

contact to surface water 

The risk results for the above scenarios are presented in Tables 6-12A and 6-12B. For each scenario, 

both the RME and CT values are presented. The risk calculation tables for each exposure route are 

presented in Appendix E for SEAD-121C soil, ditch soil, groundwater, and surface water exposure, 

and in Appendix F SEAD-1211 surface soil, ditch soil, and surface water exposure. The fol lowing 

sections summarize the risk characterization results for SEAD-121 C, SEAD-121 I, and lead exposure. 

6.7.4.1 SEAD-121C 

Human health risks were calculated for the construction worker, industrial worker, and adolescent 

trespasser from exposure to soil , ditch soil, groundwater, and surface water at SEAD-121C. The 
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potential risks due to the exposure pathways are summed up for each receptor (shown in Table 6-

12A). For all receptors, risks were calculated for two exposure scenarios: I) exposure to soi l and 

groundwater, and 2) exposure to ditch soil, surface water (except industrial worker), and groundwater. 

The risks calculated for these two scenarios provide a range of potential risks resu lted from any 

combinations of soil and ditch soil exposure at the site. Table 6-12A summarizes the cancer and non

cancer risks for all receptors and exposure routes corresponding to SEAD-121C soil , ditch soil, 

groundwater, and surface water exposure. The results for both the RME and CT scenarios are 

presented. The risk calculation tab les for each exposure route are presented in Appendix E. 

At the DRMO Yard all total hazard indices calculated are less than 1, and the total cancer risks found 

for each receptor are less than I 04
• The hazard indices and cancer risks are summarized in Table 6-

12A and in the table below. 

SEAD-121C RME Non-Cancer Hazard Index & Cancer Risk 

Non-Cancer 

Receptor Hazard Index Cancer Risk 

Industrial Worker (Soil) 0.4 3.E-05 

Industrial Worker (Ditch Soil) 0.02 l.E-06 

Construction Worker (Soil) 0.8 2.E-06 

Construction Worker (Ditch Soil) 0.3 7.E-07 

Adolescent Trespasser (Soil) 0.03 3.E-07 

Adolescent Trespasser (Ditch Soil) 0.03 l .E-07 

The cancer risks for all receptors based on the RME scenario are below the USEPA upper limit of 

Ix 10-4. The cancer risk values for the industrial worker and the construction worker are a result of 

ingestion of soil and dermal contact to soil, and the major contributors are cPAHs, most significantly 

benzo(a)pyrene, and arsenic. 

Risk due to exposure to groundwater is not expected to be significant, since no COPCs were 

identified during the screening process. 

The total cancer risks and non-cancer hazard indices based on the CT scenario for all receptors are 

with in the EPA target range (i.e., total non-cancer hazard indices below 1 and total cancer risks below 

Ixl0-4
). 

6.7.4.2 SEAD-1211 

Table 6-12B summarizes the cancer and non-cancer risks for all receptors and exposure pathways for 

both the RME and CT scenarios. The risk calculation tables for each exposure route are presented in 

Appendix F . 
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At SEAD-121 I, the total non-cancer risks for the industrial worker and the construction worker are 

above the EPA limit of I as shown in Table 6-12B and in the summary table below. 

SEAD-121I RME Non-Cancer Hazard Index & Cancer Risk 

Non-Cancer 

Receptor Hazard Index Cancer Risk 

Industrial Worker (Soil) 30 7.E-05 

Industrial Worker (Ditch Soil) 
.., 

2.E-05 .) 

Construction Worker (Soil) 200 8.E-06 

Construction Worker (Ditch Soil) 20 l .E-05 

Adolescent Trespasser (Soil) 0.6 9.E-07 

Adolescent Trespasser (Ditch Soil) 0.08 l .E-06 

The cancer risks for the RME scenario are below the USEP A upper I imit of 1x10·4 for all receptors. 

The hazard indices for the adolescent trespasser are within the USEPA limits. For the industrial 

worker and construction worker, the RME hazard indices for soil exposure are one order of 

magnitude greater than the hazard indices for ditch soil exposure, but both are above the USEPA 

limit. 

The elevated hazard indices for the industrial worker were caused by inhalation of dust in ambient air 

from soil, ingestion of soil, and inhalation of dust in ambient air from ditch soil. For the construction 

worker the major pathways contributing to the hazard indices were inhalation of dust in ambient air 

from soil , ingestion of soil, dermal contact to soil, inhalation of dust in ambient air from ditch soil, 

and ingestion of ditch soil. The significant contributing COPC to all non-cancer risk for all receptors 

and exposure pathways is manganese. Arsenic also contributed to 27% of the non-cancer risk to the 

construction worker from ingestion of ditch soil. Table 6-13 presents the contribution of major 

CO PCs to hazard indices greater than l. 

6.7.4.3 Lead Risk Characterization Results 

At SEAD-121 C, lead was identified as a COPC in surface soil, subsurface soil, ditch soil, and surface 

water. At SEAD-1211 lead was retained as a COPC in surface water. This section presents the 

results of the quantitative and qualitative assessment of the risk via lead exposure at SEAD-121C and 

SEAD-1211. 

SEAD-121C Soil 

The central tendency exposure factors for industrial workers were used to evaluate potential risks 

associated with lead in soil. That is , the industrial worker was assumed to accidentally intake 50 mg 

soil each day while working at the site for 219 days each year. This assumption is consistent with the 

default assumptions used in the adult lead model (USEPA, 2003b). 
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Lead risk characterization results for surface soil exposure for the industrial worker at SEAD-121 C 

are presented in Table E-8A. The 95 th percentile PbB among fetuses of adult industrial workers are 

7.8 and 9.8 ug/dL, assuming a homogeneous and a heterogeneous populat ion, respectively. Both 

estimates are below the USEPA target PbB level of concern (i.e., IO ug/dL). Therefore, lead in 

SEAD-121 C soi l is not expected to pose potential risks to industrial workers or their fetuses, if any. 

It should be noted that the adult lead model is based on the assumption of continuing long term 

exposure. As construction workers are expected to work at the site in sh01t-tenn (i .e., I year), risk 

associated with lead exposure is expected to be minor and therefore not evaluated in this risk 

assessment. 

The IEUBK model results, based on residential chi ld exposure assumptions, were used as a screening 

tool to evaluate potential risks associated with lead in SEAD-121 C soil for adolescent trespassers. 

The results are presented in Table E-8B. It should be noted that the results can only be used as a 

screening too l as the exposure frequency for the adolescent trespasser is much less than the residential 

child. In addition, a child receptor is considered more sensitive than an adolescent receptor. As 

shown in Table E-8B, the 95th percentile PbB levels among residential chi ldren are below the 

USEPA target PbB level of concern (i.e., 10 ug/dL). Therefore, it is concluded that lead in SEAD-

121 C surface soil does not pose a health risk to the adolescent trespasser receptor. 

SEAD-121C Ditch Soil 

The lead risk characterization results for SEAD-121C ditch soil exposure are presented in Tables E-

9A for the industrial worker. The 95 th percentile PbB levels among fetuses of adult industrial worker 

are 5.2 and 6.8 µg/dL, assuming a homogeneous and a heterogeneous population, respectively. Both 

estimates are below the USEPA target PbB level of concern (i.e., IO µg/dL). As the 95 th percentile 

PbB levels among the industrial workers are below the USEPA target PbB level of concern (i.e., 10 

µg/dL) , it is concluded that lead in SEAD- 121 C ditch so il does not pose a health risk to the industrial 

worker receptors. A I though potential risks from lead in SEAD-121 C ditch soil were not evaluated for 

construction workers, construction workers are expected to work at the site in short-term (i.e., 1 year). 

Therefore, risk associated with lead exposure is expected to be minor. 

The IEUBK model results, based on residential child exposure assumptions, were used as a screening 

too l to evaluate potential risks associated with lead in SEAD-12 IC ditch soil for adolescent 

trespassers. The results are presented in Table E-9B. lt should be noted that the results can only be 

used as a screening tool as the exposure frequency for the adolescent trespasser is much less than the 

residential child. In addition, a child receptor is considered more sensitive than an ado lescent 

receptor. As shown in Table E-9B, the 95th percentile PbB levels among residential children are 

below the US EPA target PbB level of concern (i.e., 10 ug/dL ). Therefore, it is concluded that lead in 

SEAD-1 21 C ditch soi l does not pose a health risk to the adolescent trespasser receptor. 

As mentioned in Section 6.5.3 .7, a quantitative evaluation of dermal exposure to lead in surface water 

at SEAD-12 1C and SEAD-1 2 11 was not conducted as a reliable model is not available at this time to 

Ju ly 2005 Page 6-42 
P:\P!T\Projccts\SENECA\PID Area\Repon\Drafl l'inal\Text\Sec6_Dl'.doc 



Seneca Anny Depot Activi ty 
Romulus, New York 

Dra fl Final Rl Report 
SEAD-1 21C & SEAD-121! 

quantify risk due to contact with surface water. However, the ditches at the sites are dry most of the 

time and contact with surface water is not frequent by any receptors; therefore, ri sk associated with 

dermal exposure to lead in surface water is expected to be minor. 

6.8 UNCERTAINTY ANALYSIS 

All risk assessments involve the use of assumptions and professional judgments to vary ing 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 characterization. The unce1tainty 

associated with the four major steps (site characterization and data evaluation, exposure assessment, 

toxicity assessment, and risk characterization) of the risk assessment is discussed below. 

6.8.1 Uncertainty in Site Characterization and Data Evaluation 

The baseline human health risk assessment was conducted based on total soi l, ditch so il , and surface 

water data available from SEAD-121C and SEAD-1211. Groundwater data collected using low flow 

sampling techniques at SEAD-121C was used in the human health risk assessment. At SEAD-121C, 

approximately 70 soil samples, ten ditch soil samples, six groundwater samples, and ten surface water 

samples were included in the baseline human health risk assessment. At SEAD- I 211, over 50 surface 

soil and ditch soil sampl.es, and eight surface water samples were included in the baseline human 

health risk assessment. The samples were collected biased toward overestimation of chemical 

concentrations at the sites. The size of the soil samples and the biased sampling approach indicate the 

unce1tainty associated with site characterization is low. 

Uncertainty in contaminant identification is considered low because generally full suite of CLP target 

compounds including VOCs, SVOCs, PCBs, pesticides, and metals were analyzed for the samples. 

Reasonable certainty also is assumed because of the sample data validation and quality 

assurance/quality control (QA/QC) procedures applied to sample analysis and data evaluation. 

Chemicals were screened against USEPA Region 9 PRGs or other appropriate screening values and 

only those with the maximum detected concentrations exceeding the screening values were included 

in the risk characterization. This practice may slightly underestimate risks but is not expected to 

significantly impact the results. 

6.8.2 Uncertainty in Exposure Assessment 

Factors that can contribute to uncertainty in the exposure assessment include identification and 

evaluation of exposure pathways, assumptions for scenario development, intake parameters, and 

derivation of exposure point concentrations. 

The identification of potential exposure pathways and receptors is based on site-specific reasonable 

current use and foreseeable future land use. To the extent possible, site-specific receptors are 

identified and exposure parameters tailored to these receptors are identified to minimize uncertainty 
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in the postulated scenarios and exposure assessments. For example, the future receptors were 

assumed to drink groundwater. It is extremely unlikely that this will occur, since there is a current 

acceptable water supply, and the aquifer beneath the sites is not believed to be productive enough to 

supply the needs of the future land uses. This assumption yie lds an overestimate of risk for this 

scenario. 

Values assumed for exposure parameters (e.g., soil ingestion rate, inhalation rate, and exposure 

frequencies) used in calculations for intakes are based primarily on USEPA guidance. These 

assumptions may result in underestimating or overestimating the intakes calculated for specific 

receptors, depending on the accuracy of the assumptions relative to actual site conditions and uses. 

For the scenarios in this risk assessment, upper bound values were selected for each exposure factor for 

the RME scenario. ln the calculations of exposure, these multiple upper-bound exposure factor estimates 

compound to yield intakes and absorbed doses that overestimate likely exposure levels. 

The 95% UCL, or other appropriate UCL recommended by USEPA, of the mean was used to represent 

exposure point concentrations and to calculate site-related risks. This is a conservative approach which 

tends to overstate potential risks. The EPCs derived from the measured chemical concentrations are 

assumed to persist without change for the entire duration of each exposure scenario. lt is likely that some 

degradation would occur over time, particularly for some of the organic compounds, which would reduce 

the current concentrations. Therefore, this steady state assumption tends to overestimate exposure levels. 

To estimate EPCs in ambient air from soil dust for a construction worker, a USEPA recommended model 

was used to calculate EPCs based on emissions from truck traffic on unpaved roads . The EPCs estimated 

using this model may overestimate the EPCs caused by wind erosion and other construction activities 

such as soi l excavation and loading. 

The USEPA lEUBK model assuming a child resident was used as a screening tool for adolescent 

trespasser, who is exposed infrequently at the sites. The model results tend to overestimate potential risks 

for the adolescent trespasser and therefore were only used as a screening tool for the adolescent 

trespasser. 

Default dermal absorption values recommended by USEPA (2004a) were used for this risk assessment. 

Because various factors affect the efficiency of dermal absorption, there is considerable uncertainty 

associated with these values. For example, some of the default dermal absorption values are based on 

studies of dermal absorption of metals in aqueous solutions; dermal uptake of metals in soil is likely to 

be lower. In addition, many compounds are only absorbed through the skin after a long exposure 

duration (i.e., >24 hours). Since most individuals bathe at least once each day, washing may remove 

any soil residues adhering to the skin before absorption can occur. Therefore, dermal absorption rates 

based on studies with long exposure durations may overestimate actual absorption. As an example, the 

default dermal absorption value for PAHs may overstate potential risks associated with dermal exposure 

to soil. In contrast with the default value of 13%, which is based on a single data set, the dermal 

absorption value of 2%, as recommended by Magee et al. (1996), is a point estimate based on four 
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different data sets, including the in vivo data from Wester et al. (1990); human in vitro data also from 

Wester et al.; as well as in vivo and in vitro data in rats, from Yang et al., (1989, as cited in Magee et al., 

1996). Because no single study is ideal for estimating dermal absorption, it seems appropriate to base 

dermal absorption on several data sets, each of which seem equally suited for a deriving dennal 

absorption factor. 

6.8.3 Uncertainty in Toxicity Assessment 

Unce1tainty is inherent in the toxicity values used in characterizing the carcinogenic and 

noncarcinogenic risks. Such unce1tainty is chemical-specific and is incorporated into the toxicity 

value during its development. For example, an uncertainty factor may be applied for interspecies and 

intrahuman variability, for extrapolation from subchronic to chronic exposures , and/or for 

epidemiological data limitations. Most cancer slope factors are calculated using a model that 

e>..1rapolates 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. In addition, chronic 

toxicity values were used to evaluate subchronic non-cancer risks in this baseline risk assessment due 

to the general lack of subchronic toxicity values . This practice will potentially overstate risks for the 

construction worker and the adolescent trespasser. 

Toxicity values may not be availab le for some COPCs, thereby precluding their inclusion in the 

quantitative risk estimates. The resulting risk estimates will not include the chemical-specific risks 

from these chemicals, and, therefore, may underestimate risk. Risks associated with exposure to iron 

were assessed using the toxicity value (RID) developed by USEPA National Center for 

Environmental Assessment (NCEA). The toxicity value has not yet been adopted by USEPA IRIS 

database or the PPRTV database. Risks associated with exposure to PAHs were assessed using the 

TEF approach. The potential hazards/risks associated with these chemicals may be uncertain. 

Toxicity infonnation was not 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 and because chemical specific information needed to convert ingested dose to 

absorbed dose is not available. In accordance with the USEPA (2004a) guidance, oral toxicity values 

were used with adjustment to calculate risks from dermal exposure. The dermal toxicity value 

developed using this approach may result in over or under estimation of potential risks associated 

with dermal exposure. 

6.8.4 Uncertainty in Risk Characterization 

Some of the procedures used and unce1iainties inherent in the human health risk characterization 

process may tend to underestimate or overestimate potential risk. The summing of hazard quotients 

(HQs) for all COPCs represents a conservative approach because the reference dose (or the reference 

concentration) for a given COPC for a given pathway is calculated for a certain toxicologi cal end-
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point (e.g., liver, kidneys, etc.). To calculate an accurate estimate of potential non-carcinogenic 

health risks, HQs with the same toxicological endpoints should only be summed. Therefore, the ri sks 

calculated by summing the HQs for all COPCs are likely overstated. On the other hand, the 

assumption of additivity does not a llow for potential synergistic or antagonistic effects of various 

chemicals, which may result in an overestimation or underestimation of risk. 

On March 29, 2005 the EPA issued two final guidance documents: "Guidelines for Carcinogen Risk 

Assessment" and "Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to 

Carcinogens". The new risk guidance reflects the EPA's CUJTent procedure for assessing cancer risk. 

The supplemental document deals specifically with assessing the health impact from early-life 

exposure. This final guidance document recommends adjusting the potency factor (e.g., cancer slope 

factor) for carcinogens acting through a mutagenic mode of action to address early- life exposure. A 

default 10-fold adjustment is proposed to apply for the first 2 years of life and a 3-fold adjustment is 

proposed to apply for ages after 2 through 16. According to the supplemental guidance, 

benzo(a)pyrene and dibenz(a,h)anthracene are associated with a mutagenic mode of action for 

carcinogenesis. For the uncertainty analysis, ri sks for trespasser (ages 11-16 yr) were evaluated based 

on the adjusted oral cancer slope factor for benzo(a)pyrene and dibenz(a,h)anthracene (i.e., three times 

of the value listed in IRIS). The cancer risks for the adolescent trespasser would still be less than 10·4 if 

the adjusted cancer slope factor were used. Due to limited information of mode of action, default 

adjustment was not conducted for the other carcinogens. As benzo(a)pyrene and dibenz(a,h)anthracene 

are the predominant cancer contributor at the site, the uncertainty associated with not adjusting for 

early-life exposure is not expected to impact the risk results. 

6.9 COC IDENTIFICATION 

This section presents the COC identification based on the human health risk assessment results. 

6.9.1 SEAD-121C Soil, Groundwater, and Surface Water 

As discussed in Section 6.7.4.1 , the total cancer risks and non-cancer hazard indices based on the 

RME and CT scenarios for all receptors with exposure to SEAD-121 C surface soil, ditch soil, and 

surface water are within the USEPA target range (i.e., total non-cancer hazard indices below l and 

total cancer risks below l xl0-4
). No CO PCs were identified in groundwater at the DRMO Yard 

during the screen ing process. Therefore, no COCs were identified for any media at SEAD-121C. 

Since concentrations detected in the groundwater at the DRMO Yard were below screening levels, 

risk due to exposure to groundwater is expected to be minimal. Data from SEAD-27 (Building 360), 

whi ch is adjacent to the DRMO Yard, was collected from three sampling points (two wells and a T

sump) immediately up gradient of the DRMO Yard wells (refer to Figures 4-19). The risks identified 

at SEAD-27 (Building 360) are covered in a separate document, "Final ROD for Sites Requiring 

Institutional Controls in the Planned Industrial/Office Development or Warehousing Areas" (Parsons, 

2004) and a groundwater use restriction has been placed on the groundwater at this site. Since SEAD-
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27 (Building 360) is in close proximity to the DRN1O Yard, the potential risk due to intake of 

groundwater (for all receptors) and dennal contact to groundwater (for the construction worker) was 

calculated using the low flow groundwater data at SEAD-1 2 1 C and SEAD-27 (Building 360). Table 

6-14A presents the risk from ingestion of groundwater at SEAD-27 (Building 360) and SEAD-121 C. 

The hazard index for all three receptors is greater than 1 due to the presence of iron in the samples 

collected from the T-sump in Building 360. Table 6-14C shows that the potential risk due to dermal 

contact to groundwater has a hazard quotient less than l and a cancer ri sk value of2 x 10-9
_ While risk 

from groundwater intake is identified for this combined data set, it is noted that the contaminants 

leading to this risk were detected at SEAD-27 (Building 360) and were absent from a ll pennanent wells 

located in the DRMO Yard. This suggests that the contaminants and associated risk are limited to 

SEAD-27 (Building 360) and have not migrated to downgradient wells. The results of the risk 

calculation based on SEAD-27 (Building 360) and SEAD-121C low flow data confirms the need for a 

groundwater use restriction at SEAD-27 (Bui lding 360), which is already in place as a result of the JC 

ROD (Parsons, 2004). In addition, risk to residential children due to contact with lead in the 

groundwater was eval uated using the IEUBK model, and the results indicated that there was no risk 

from lead exposure. 

As discussed in Section 6.7.4.4, the lead levels in SEAD-121C surface soil and ditch soil do not pose 

a health risk to the receptors . Therefore, lead should not be considered as a COC at the site. 

As stated previously, ditch soils were treated as surface soil, which assumed that the soils were dry. Site 

observations indicated that some of the drainage ditches at SEAD-121 C was occasionally wet during 

po1tions of the year. Wet soils adhere to skin more than dry soil, so the exposure scenario would be 

different for dennal contact to soil. As a conservative estimate, Parsons reran the risk assessment 

assuming that all ditch so il s were wet in order to evaluate potential risk in this worst-case scenario . At 

SEAD-121C potential risk due to dennal contact to ditch soi ls was re-calculated by adjusting the 

adherence factor to I. A comparison of hazard quotients and cancer risk values for dermal contact to 

dry ditch soil and wet ditch soil is presented in Table 6-15 . The table shows that even using the 

conservative and unrealistic assumption that all ditch soil is wet does not cause hazard quotients to 

exceed 1 or cancer risk values to exceed 10-4. Therefore, even in an unrealistic scenario where ditch soil 

at SEAD-121 C was always wet, the potential for risk is below USEPA guidance levels. 

6.9.2 SEAD-1211 Soil and Surface Water 

As discussed in Section 6.7.4.2, the total cancer risks based on the RME and CT scenarios are below 

the USEPA upper target limit ( lx!0-4) for all the receptors with exposure to SEAD-12ll surface soil, 

ditch soil, and surface water. 

The total non-cancer hazard indices based on the RME for the industrial worker and construction 

worker are above the USEPA target limit of 1, due to inhalation, intake, and dermal exposure to 

surface soil or ditch soil. Inhalation of dust generated from surface so il or ditch soils posed the 

greatest hazard risk for the industrial worker and construction worker. 
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SEAD-1211 Contributing Pathways to Risk 

% Contributing to RME Total 

Receptor Pathway Non-Cancer Hazard Index 

Industrial Worker Inhalation of Dust (Soil) 82% 

Ingestion of Soil 16% 

Inhalation of Dust (Ditch Soil) 94% 

Construction Worker Inhalation of Dust (Soil) 91% 

Ingestion of Soil 9% 

Dermal Contact to Soil 1% 

Inhalation of Dust (Ditch Soil) 86% 

Ingestion of Ditch Soil 13% 

Manganese was the major contributor to the non-cancer risk. Strategic stockpiles of ferrous

manganese ore are staged at SEAD- 12 l I. The levels of manganese detected at SEAD-1211 are 

associated with the ore piles, which are strategic materials and are not a waste product subject to 

regulation under CERCLA. At the time when the Strategic Stockpiles are removed, residues 

associated with the historic stockpiling activities will be addressed by the DoD through the authority 

responsible for management of the piles. Therefore, manganese is not considered a COC at SEAD-

1211. 

6.10 COMPARISON OF CHEMICALS DETECTED IN SITE SAMPLES TO 

ARARS 

USEPA (1989) guidance dictates that all chemicals detected in site media be compared to applicable 

or relevant and appropriate requirements (ARARs) at a site. Although a contaminant may not be 

identified as a COC from the risk assessment, it may exceed an ARAR and, therefore, should be 

evaluated in the HHRA. A discussion of the ARARs and TBCs identified for the sites is presented in 

Section 4. No ARARs were identified for soil and NYSDEC (1998 with addendum) Ambient Water 

Quality Standards [Technical Operating Guidance (TOGS), l.1.1, Class GA Standards] were 

identified as ARARs for groundwater and surface water at the sites . The NYSDEC T AGMs were 

identified as TBC for soil at the sites. An evaluation of the data compared with the ARARs and 

TBCs is presented in Section 4 of this report. In brief, PAH concentrations in soi l exceeded the 

T AGM values in various sample locations. Concentrations of various metals in soil were above the 

T AGM values. Various metals in groundwater had concentrations above the NYS Groundwater 

Standards. None of these constituents were identified as COCs based on the baseline human health 

risk assessment. That is, the concentrations of these constituents in soil did not result in a derived risk 

or hazard greater than the USEPA target limits . 
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Risks to the three receptors identified for SEAD-121 C and SEAD-12 II based on the cmTent and 

future use of the sites (i.e., industrial worker, construction worker, and adolescent trespasser) via 

exposure to surface soil , subsurface soi l, ditch soil, groundwater, and surface water at SEAD-121C; 

and exposure to surface soil, ditch soil, and surface water at SEAD-1211 were evaluated in 

accordance with the USEPA RAGS . The baseline risk assessment results associated with exposure to 

the following scenarios are summarized in this section: 

SEAD-121C 

• exposure to surface soil (inhalation, ingestion, and dermal contact) for all receptors; and 

subsurface soil (inhalation, ingestion, and dermal contact) for the construction worker. 

• exposure to ditch soil (inhalation, ingestion, and dermal contact) and dermal contact to surface 

water for the construction worker and adolescent trespasser. 

• exposure to surface water via dermal contact was evaluated for the construction worker and 

adolescent trespasser. 

• exposure to groundwater was not evaluated since no COPCs were identified. 

SEAD-121! 

• exposure to surface soil (inhalation, ingestion, and de1mal contact) for all receptors. 

• exposure to ditch soil (inhalation, ingestion, and dermal contact) and dermal contact to surface 

water for the construction worker and adolescent trespasser. 

• exposure to surface water via dermal contact was evaluated for the construction worker and 

adolescent trespasser. 

• exposure to groundwater was not evaluated since no CO PCs were identified. 

6.11.1 SEAD-121C Soil and Surface Water Exposure 

A summary of the risk assessment results for exposure to SEAD-121 C surface and subsurface soil, 

ditch soil, and surface water is presented below. 
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Risks Based on RME Scenario 

SEAD-121C Soil and Surface Water Exposure 

Hazard Index Cancer Risk Hazard Index Cancer Risk 

Receptor for Soil for Soil for Ditch Soil for Ditch Soil 

Industri al Worker 0.4 3.E-05 0.02 l .E-06 

Construction Worker 0.8 2.E-06 0.3 7.E-07 

Adolescent Trespasser 0.03 3.E-07 0.03 l.E-07 

USEPA target limits : cancer risk of l o·6 
- 10·4; hazard index of I 

The total cancer risks and non-cancer hazard indices based on the RME and CT scenarios for all 

receptors were within the USEPA target range (i.e., cancer risks below 10·4 and hazard indices below 

1 ), summarized in Table 6-12A. In addition, lead in surface soil and ditch so il is not expected to pose 

significant risks to the receptors at the sites. Therefore, media at SEAD-121 C pose no risks to 

potential human receptors and no COCs were identified for soils, ditch soils, groundwater, or surface 

water at SEAD-121 C. 

6.11.2 SEAD-1211 Soil and Surface Water Exposure 

A summary of the risk assessment results for receptors exposed to SEAD-121T surface soil, ditch so il , 

and surface water is presented below. 

Risks Based on RME Scenario 

SEAD-1211 Soil and Surface Water Exposure 

Hazard Index Cancer Risk Hazard Index Cancer Risk 
Receptor 

for Soil for Soil for Ditch Soil for Ditch Soil 

Industrial Worker 30 7.E-05 3 2.E-05 

Construction Worker 200 8.E-06 20 l.E-05 

Adolescent Trespasser 0.6 9.E-07 0.08 1.E-06 

USEPA target limits : cancer ri sk of 10·6 
- 10·4; hazard index of I 

T he total cancer risk based on the RME and CT scenarios for all receptors exposed to surface soil, 

ditch soi l, and surface water at SEAD-121 I are within the EPA target range. The total non-cancer risk 

based on the RME and CT scenarios for the industrial worker and construction worker are above the 

USEP A target range, summarized in Table 6-12B. Exposure to dust generated from either the 

surface soil or ditch soil may pose a non-cancer hazard to the industrial worker and construction 

worker. Manganese is the COPC contributing to the elevated hazard index. Table 6-13 summarizes 

the contributing COPCs and exposure route that generate risk to human health. The manganese 

detected in the soils was a result of the strategic ferrous-manganese ore piles, which are not a waste 

covered by CERCLA. Therefore, manganese is not a COC and no other COCs have been identified 

in the risk assessment for surface soi I, ditch soi I, groundwater, or surface water at SEAD-1 21 1. 
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In add ition, lead in SEAD-1211 surface soi l or ditch soil does not pose a health risk to the receptors. 

Therefore, the surface soil and ditch soil do not pose significant ri sks to potential human receptors. 

6.11.3 Conclusion 

The Army intends to place institutional controls in the form of land use restrictions on the PID parcel 

and these restrictions would eventually apply to SEAD-121 C and SEAD-1211. As described in the 

Final Record of Decision for Sites Requiring Institutional Controls in the Planned Industrial/Office 

Development or Warehousing Areas (Parsons, 2004), signed on September 28, 2004 by USEPA, 

these restrictions are as follows: 

• Prohibit the development and use of prope1t)' for residential housing, elementary and secondary 

schools, childcare facilities and playgrounds. 

• Prevent access to or use of groundwater until the Class GA Groundwater Standards are met. 

Based upon the planned future land use for the sites, no COCs were identified for any affected media 

at SEAD-121 C or SEAD-1 21 l. Chemicals associated with the release at the sites do not pose a health 

risk to potential receptors at the sites. 

At SEAD- 121 C, the cancer and non-cancer risks are within the USEPA limits. Any contamination 

causing risk at SEAD-27 is not impacting the DRMO Yard. No actions will be necessa1y at SEAD-

121 C based on the baseline human health risk assessment. 

At SEAD-12 l I, the cancer risks are within the USEPA limits, while there is a potential for non-cancer 

risk due to the presence of manganese in soils and ditch soil s. All non-cancer risks are caused by the 

presence of manganese, which are related to the storage of strategic ore piles. The ferrous -manganese 

ore piles are not a waste and thus not covered by the CERCLA process . The Army is consolidating the 

Strategic Stockpiles and the ore piles on site will be ~emoved in the future when any cleanup of the ore 

pile area will be handled under a different cleanup project. 

Based on the above discussion, it is the Army's position that soil, ditch soi l, surface water, and 

groundwater at SEAD- 121 C and SEAD-1211 do not pose a health risk to potential receptors at the 

sites and no further action is warranted at SEAD-121 C or SEAD-12 lI based on the human health 

baseline risk assessment. 
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7.0 SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 

A screening-level ecological risk assessment (SLERA) was perforn1ed for the Defense Reutilization 

and Marketing Office (DRMO) Yard (SEAD-121 C) and the Rumored Cosmoline Oil Disposal Area 

(SEAD-121I) at the Seneca Army Depot Activity in Romulus, New York to evaluate whether 

contaminants at the sites have the potential to cause adverse effects to ecological resources. This 

section provides a desc1iption of the methodology and a summary of the SLERA results. Complete 

exposure calculation tables are provided in Appendix G. 

7.1 INTRODUCTION 

This SLERA was conducted in accordance with several USEP A and NYSDEC guidance documents 

including Ecological Risk Assessment Guidance for Superfund (ERAGS): Process for Designing and 

Conducting Ecological Risk Assessments (USEPA, 1997c), Guidelines for Ecological Risk 

Assessment (USEPA, 1998b), Fish and Wildlife Impact Analysis (NYSDEC, 1994b), and The Role 

of Screening-Level Risk Assessments and Refining Contaminants of Concern in Baseline Ecological 

Risk Assessments (USEPA, 2001a). 

The current USEPA (1997c) ecological risk assessment paradigm includes eight general steps: 

1. Screening-Level Problem Formulation and Ecological Effects Evaluation; 

2. Screening-Level Exposure Estimate and Risk Calculation; 

3. Baseline Risk Assessment Problem Formulation; 

4. Study Design and Data Quality Objective (DQO) Process; 

5. Field Verification of Sampling Design; 

6. Site Investigation and Analysis Phase; 

7. Risk Characterization; and 

8. Risk Management. 

The ecological risk assessment presented in this section includes a screening-level ecological risk 

assessment (SLERA, Steps 1 and 2) and further refinement of chemicals of concern (COCs) (Step 

3.2). Step 3.2, COC refinement, was performed in accordance with the USEPA' s ERAGS (1997c) 

and the supplemental guidance of ERAGS (USEPA, 2001a). The SLERA process is summarized in 

Figure 7-1. 
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Upon completion of screening-level Ecological Risk Assessment (ERA) Step 2, there is a Scientific 

Management Decision Point (SMDP) with four possible decisions according to the ERAGS (USEPA, 

1997c) and the supplemental guidance (USEPA, 2001a): 

• There is adequate information to conclude that ecological risks are negligible and therefore no 

need for remediation on the basis of ecological risks; 

• The infonnation is not adequate to make a decision at this point and the ERA process should 

continue to a baseline ERA; 

• The infom1ation indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted; or 

• It may be preferable to cleanup the site to the screening values for some sites of relatively small 

size or where the contamination has a sharply defined boundary rather than to spend time and 

resources determining a less conservative cleanup number. 

The results of the SLERA indicate which contaminants found at the site can be eliminated from 

further consideration and which should be evaluated further. The refinement of COCs helps 

streamline the overall ERA process by considering additional components early i.n 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 FORl\1:ULATION 

This step considers environmental characteristics of the sites, contaminants present, potential fate and 

transpo1t processes, and potential receptor categories and exposure pathways. A brief ecological 

characterization is provided, contaminants of potential concern are identified, and a prelimina1y 

conceptual site model is presented. 

7.2.1 Environmental Setting 

Information of the sites is provided in Sections 1 through 5 of the report: general site info1mation is 

presented in Section LO ; all investigations conducted for the sites are summarized in Sections 2.0 and 

3.0; nature and extent of impact is discussed in Section 4.0; and the fate and transport of 

contaminants is presented in Section 5.0. This section provides a brief introduction of SEAD-121 C 

(Section 7.2.1.1) and SEAD-121I (Section 7.2.1.2) and a habitat and ecological community 

characterization for the sites (Section 7.2.1.3). 

July 2005 Page 7-2 
P:\PJT\Projects\SENECA \PIO Area\Repor1\Drafl Final\Text\Sec7 _OF.doc 



Seneca Anny Depot Act ivity 
Romulus, New York 

7.2.1.1 SEAD-121C -The DRMO Yard 

Draft Final RI Report 
SEAD- 121 C & SEAD-1211 

SEAD-121 C is comprised of a triangularly-shaped gravel lot located in the east-central portion of the 

Depot (Figure 1-3), roughly 4,000 ft. (0.75 miles) southwest of the Depot's main entrance off of 

State Route 96. Several buildings (Buildings 360, 316, and 31 7) are located adjacent and east of the 

site, and one building (Building T-355) is located within the site boundaries. Building T-355 is 

located in the central part of the DRMO Yard and is used for storage. The DRMO Yard is 

surrounded by a chain-linked fence and access into the site is limited by a single gate that is nom1ally 

locked and that is located south of Building 360. 

The surface of the DRMO Yard is graded to allow surface water to drain toward the man-made 

ditches that bound the site on the north and south sides. The major pathway of surface water flow out 

of SEAD-121 C is to these drainage ditches, which then flow to the west towards a wetland area and the 

headwaters of Kendaia Creek in the fonner munitions storage area. 

Bedrock is encountered at less than 8 feet below the ground surface (bgs) in most locations at SEAD-

121C. The geologic units commonly encountered were till, brown silt or clay, fill material (in a few 

locations), and weathered shale above competent shale. Groundwater was encountered at less than 2 

feet above competent shale (approximately 5 - 6 feet below grade) and flows to the southwest. 

In addition to Building T-355, several other man-made features are prominent within the DRMO 

Yard; these features include: a ladled-shaped, earthen-bottomed, storage cell in the southwest comer 

of the site; a rectangular-shaped, earthen-bottomed, storage cell immediately adjacent to, and located 

halfway along the northwest perimeter fence of the site; and a multi-chambered, concrete-bottomed, 

storage cell adjacent to the east perimeter fence, near the northern-most point of the DRMO Yard. 

Each of the storage cells is bounded horizontally on three sides by concrete (jersey) barriers . 

Common debris , including scrap metal, wood debris, ordnance components, batteries, tiles , oil filters, 

auto parts, paint cans, tires, and other miscellanies, were found in the concrete-bottomed, multi

chambered storage cell. During site visits in 2002, 2003, and 2004, Parsons observed that scrap 

meta l, military items, and old machines were stored in the earthen-bottomed storage cell located 

along the n01thwest fence, while the ladle-shaped earthen-bottomed cell was empty, except for small 

quantities of metal shavings. A silo-like structure was also found inside the fence of the DRMO 

Yard, adjacent to the northern edge of Building 360. Furthennore, a large crane was located in the 

northern portion of the Yard, north of the si lo-like structure and Buildings 360 and 316. East of the 

DRMO Yard, a dielectric transf01mer box was observed between Building 3.17 and First Street. Train 

tracks were also observed to approach the DRMO Yard from the notth, with one spur ending at 

Building 317, a second ending at Building 316, while a third spur extended to the area between 

Building 316 and Building 360. 
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The site-wide physical characteristics of SEAD-12 II (Rumored Cosmo line Oil Disposal Area) have 

been described in the preceding sections. SEAD-1211, shown in Figure 1-4 , consists of four 

rectangular grassy areas that are bounded by 3rd and 7th Streets (north and south ends, respectively) 

and Avenues C and D (west and east sides, respectively). Buried reinforced concrete stmm drains nm 

east to west through the site along 3rd St., 4tl• St. , 51h St. , 6°' St., and ih St. To the east and west of the 

four rectangular plots comprising SEAD-121 I there are two rows of buildings that are actively used 

for warehousing. Buildings 331 and 329, located to the west and across Avenue C, receive frequent 

truck deliveries. A railroad spur line enters SEAD-1211 from the south and extends to the northern 

end of the SEAD where it terminates near the intersection of 3rd Street and Avenue C. Two sidings 

branch off the main spur line; one terminates in the first (north to south) block and the other 

terminates in the third (north to south) block. There are concrete loading docks located in the first 

and third blocks next to the railroad lines. The major pathway of surface water flow out of SEAD-1211 

is overland flow to ruts located along the sides of the roadways, to catch basins, and then into the 

underground sewer pipes. The sewer pipes discharge to a man-made drainage ditch that flows south 

to north, and is located two blocks (approximately 1,000 feet) west of SEAD-1211. From that point, 

surface water flow either infiltrates into the ground, or during high flow periods it may enter Kendaia 

Creek, which flows in a predominant westerly direction, and discharges into Seneca Lake at a location 

north of Pontius Point and the SEDA's Lake Shore Housing Area. In addition, a portion of the surface 

water flow from SEAD-1211 may move easterly toward Cayuga Lake. 

Subsurface conditions at SEAD-12 lI are governed by shallow bedrock, as the site is located near the 

top of a geological divide. The site is located on the western slope of this divide and therefore, 

regional groundwater flow is expected to be primarily westward towards Seneca Lake. Bedrock is 

typically encountered at a depth of 6 inches to 2 ft. bgs across the entire site, and it is composed 

mainly of weathered shale and glacial till. 

Two fen-ous-manganese ore piles are located within the site; one ore pile is in the first (north to south) 

block and the other ore pile is in the third (north to south) block. These ore piles are part of Strategic 

Stockpile and are not waste product. The ore piles are exposed to the weather and run off surface 

water is collected by the existing storm water collection system within the Planned Industrial/Office 

Development (PID) area. The ore piles are expected to be removed from SEAD-121I at a future time. 

7.2.1.3 Habitat and Ecological Community Characterization 

Site-specific ecological evaluations of the plant and animal habitats and conununities at SEAD-121 C 

and SEAD-1211 have not been conducted. Characterizations of the habitat and ecological 

communities present at the sites are based on general observations made during the 1998 

Environmental Baseline Survey (EBS) and the 2002 Remedial investigation (RI), and on the results of 

the ecological evaluations and assessment that have been conducted at other solid waste management 

units at the Depot (e.g., SEADs-4, 12, 16, 17, 25 and 26, and the Open Burning (OB) Grounds) as 
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part of the remedial investigations. The results and findings of the ecological characterizations 

completed at the other SWMUs were used along with observations made at the sites to characterize 

the ecological settings at SEAD-121 C and SEAD-121 I. Key aspects of these characterizations 

relevant to this risk assessment are presented below. 

Ecological site characterizations conducted for other SWMUs at the Depot are based on compilation 

of existing ecological information and on-site reconnaissance activities. The methods used to 

characterize the ecological resources included site-walkovers for the evaluation of existing wi ldlife 

and vegetative communities; interviews with local, state, and SEDA resource personnel; and review 

of environmental data obtained from previous Army reports. SEDA has a strong wildlife 

management program that is reviewed and approved by the New York Fish and Game Agency. The 

Depot manages an annual white-tailed deer (Odocoileus virginiana) harvest and has constructed a 

large wetland called the "duck pond" in the n01theastem portion of the facility to provide a habitat for 

migrating waterfowl. 

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 sites. No species of special concern are documented within the Depot 

property. 

The only significant terrestrial resource known to occur at SEDA is the population of white-pelaged 

white-tailed deer, which inhabits the fenced portion of the Depot. Annual deer counting conducted at 

the Depot indicates that the size of the deer herd is approximately 600 animals of which 

approximately one-third (i.e., 200) are white-pelaged. Since the Depot is totally enclosed, the white

pelaged deer is thought to result from inbreeding within the herd. The Depot maintains the herd 

through an annual hunting season to prevent overgrazing and starvation of the deer. The management 

plan of the herd is conducted by the New York State Division of Fish and Wildlife (DFW). The 

normal brown-pelaged deer are also common. White-tailed deer are not listed as a rare or endangered 

species. 

Agricultural crops and deciduous forests comprise the vegetative resources used by humans near 

SEDA. Although no crops are grown at the Depot, fam1land is the predominant land use of the 

surrounding private lands. Crops including corn, wheat, oats , beans and hay mixtures, are grown 

primarily for livestock feed. Deciduous forestland on the Depot and surrounding private lands is 

under active forest management. Timber and firewood are harvested from private woodlots that 

smTound the Depot, but timber harvesting does not occur on the Depot. 

Vegetation across the Depot consists of successional old field, successional shrub, and successional 

hardwoods. The NYSDEC Natural Heritage Program Biological and Conservation Data System 

identifies no known occurrences of federal- or state-designated threatened or endangered plant. No 

species of special concern are documented within the Depot property. No rare or endangered species 

were observed during the site assessment. 
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Several wildlife species are hunted and trapped on private lands near SEDA. Game species hunted 

include the eastern cottontail, white-tailed deer, ruffed grouse, ring-necked pheasant, and various 

waterfowl. Gray squin-el and wild turkey are hunted to a lesser extent. At the Depot, deer, 

waterfowl, and small game hunting is allowed. Trapping is also permitted on the Depot. 

Animals that have been identified at the Depot during various ecological surveys include the beaver, 

eastern coyote, deer, red and gray fox, eastern cottontail rabbit, muskrat, raccoon, gray squinel, 

striped skunk, and the woodchuck. Bird species that have been identified include the bluejay, black

capped chickadee, American crow, mourning dove, northern flicker, ruffed grouse, ring-billed gull , 

red-tailed hawk, northern junco, American kestrel, white breasted nuthatch, ring-necked pheasant, 

An1erican robin , eastern starling, turkey vulture, and pileated woodpecker. 

There are no permanent lakes, ponds, streams or wetlands in either SEAD-121 C or SEAD-121 I. 

Surface water only exists intennittently in man-made drainage ditches; thus, it does not directly 

support aquatic life. 

No signs of stressed or altered terrestrial biota (vegetation and wildlife species) were observed at 

either SEAD-121C or SEAD-1211. There were no indications of unnatural die-off or stunted 

vegetation. 

7.2.2 Preliminary Ecological Conceptual Site Model 

A preliminary Conceptual Site Model (CSM) was developed for the sites and presented in Figure 7-

2. The CSM provides an overall assessment of the primary and secondary sources of contamination 

at the sites , and the corresponding release mechanisms and affected media. Potential sources of 

contamination, potentially complete exposure pathways, and ecological receptors are depicted in the 

CSM. Sources, release mechanisms, affected media, contaminant fate and transport, and ctment and 

future foreseeable land use of the sites are discussed in Section 6.0 of the report. Potentially 

complete exposure pathways and potential ecological receptors are further discussed below. 

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 . In addition, potential 

receptors were identified to allow evaluation of potentially complete pathways . 

The CSM identifies exposure to surface soils (0-2 ft. bgs), ditch soil, and surface water at SEAD-

121 C and SEAD-12 ll as complete exposure pathways ( current and future) for ecological receptors. 

Pathways evaluated in the SLERA are presented in Figure 7-2. Pathways evaluated in the SLERA 

include direct exposure (ingestion, dermal, and inhalation) and ingestion of contaminated biota. 

Various prey items such as plants and animals are consumed by receptors and serve as indirect 

exposure routes for contaminants. Receptors also incidentally ingest media during foraging activities. 

While terrestrial receptors are exposed to air, uncertainties associated with inhalation exposures to 
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chemicals inhibit assessment of the impacts from exposure to this medium. Similarly, dermal 

exposure to chemicals is difficult to quantify due to a lack of toxicity data. Given these factors, the 

SLERA for SEAD-121C and SEAD-1211 quantitatively assesses exposure to contaminants in the 

mediums (soil, ditch soil, and surface water) and biota through ingestion. 

For most terrestrial receptors , soil exposure intervals are limited to the upper 2 feet of the soil column. 

For purposes of this SLERA, surface soil was defined as the 0-2 ft. bgs . Surface and subsurface soil 

(0-4 ft. bgs, hereafter referred to as total soil) may be uncovered during excavation activities in the 

future and therefore may result in contaminants in the soil becoming available for contact. Therefore, 

exposure to total soil (0-4 ft. bgs) was also evaluated in this SLERA. 

Ecological receptors are not directly exposed to contaminants in groundwater. As shown in Figure 7-

2, exposure to groundwater was considered an incomplete pathway at SEAD-121C and SEAD-1211. 

There are no permanent lakes, ponds, streams or wetlands in either SEAD-121 C or SEAD-121 I. 

Man-made drainage ditches at SEAD-121 C and SEAD-12 lI are dry most of the time during the year 

and are not expected to suppmi any balanced aquatic community. Exposure to ditch soil and surface 

water was evaluated for wildlife receptors identified for the SLERA. 

7.2.3 Identification of Ecological COP Cs 

Chemicals of potential concern (COPCs) were identified by companng the maxmmm detected 

concentrations in each impacted medium to ecological risk-based screening values. The data used for 

the ecological risk assessment are the same as those used for the human health risk assessment. The 

data are presented in Appendix C of this report, and the sample locations are shown in Figure 3-1 

and Figure 3-2 . All analytical data were validated prior to inclusion in the SLERA A discussion of 

the data used in both the baseline human health risk assessment and the SLERA is presented in 

Section 6.3.1. The following seven data sets were used for the screening-level ecological risk 

assessment: 

l. SEAD-121C surface soil (0-2 ft. bgs.); 

2. SEAD-121C total soil (0-4 ft. bgs,); 

3. SEAD-121C ditch soil (0-2 ft. bgs.); 

4. SEAD-121 C surface water; 

5. SEAD-12 ll soil (0-2 ft. bgs.); 

6. SEAD-1211 ditch soil (0-2 ft. bgs.); and 

7. SEAD-121 I surface water. 
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For each data set, the maximum detected concentration was compared with the ecological screening 

value. For soil, the maximum detected concentration of all sample results (including surface and 

subsurface soil results) was used for the screening purposes, and the COPCs identified were used for 

both the surface soil and the total soil data sets. The ecological screening values are based on 

conservative (i.e., environmentally protective) generic values derived by various agencies. In brief, 

the following sources (cited in order of preference) were consulted for screening value selection for 

soil: 

• USEPA (2000b, 2003c, 20056) Ecological Soil Screening Levels; 

• USEPA Region III (1995) Biological Technical Assistance Group (BT AG) Screening Levels; 

• US EPA Region 5 (2003) Ecological Screening Levels; 

• Oak Ridge National Laboratory (ORNL) Screening Benchmarks for Soil and Litter Invertebrates 

and Heterotrophic Process (Efroymson et al., 1997a), and Terrestrial Plants (Efroymson et al. , 

1997b); 

• Canadian Environmental Quality Guidelines developed by the Canadian Council of Ministers of 

the Environment (2003); and 

• Circular on Target Values and Intervention Values for Soil Remediation developed by the 

Netherlands (2000) 

For surface water, the New York State Ambient Water Quality Standards (NYS AWQC) and 

Guidance Values for Class C water and the National Recommended Water Quality Criteria (USEPA, 

2002c) (whichever is lower) were used as screening values. If screening values are not provided by 

either of the above documents, the USEPA Region III (1995) BTAG screening levels were used for 

the screening. Screening values for ce1iain metals ( cadmium, chromiiun, copper, lead, nickel, and 

zinc) are dependent on the hardness in surface water. For the screening purposes, the screening 

values for these metals were calculated at a hardness of 217 mg/L (CaCO3), which was the average 

surface water hardness for SEDA using data from two upstream surface water samples: 232 mg/L at 

SW-801 from the Ash Landfill remedial investigation and 201 mg/Lat SW0196 from the OB Grounds 

remedial investigation. 

Constituents with the maximum detected concentrations exceeding the corresponding screening 

values were retained as COPCs. With the exception of the nutrients (i .e., calcium, magnesium, 

potassium, and sodium), constituents with no screening values available were retained as COPCs. In 

addition, all bioaccumulative compounds identified by USEPA (2000a) in its report Bioaccumulation 

Testing and Interpretation for the Purpose of Sediment Quality Assessment as important 

bioaccumulative compounds were retained as COPCs as a conservative approach, which is consistent 

with the ecological risk assessment guidance set fo1th by USEPA for the Mid-Atlantic Hazardous Site 

Cleanup program. 
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Results of the screening process are summarized in Tables 7-lA, 7-lB, and 7-lC for SEAD-121C 

soil, ditch soil, and surface water, respectively. Tables 7-2A, 7-2B, and 7-2C summarize the 

screening results for SEAD-1211 soil, ditch soil, and surface water, respectively. 

Aluminum in soil was not retained as a COPC as USEPA recommends that aluminum be considered 

as a COPC only at sites where the soil pH is less than 5.5 (USEPA, 2003c). The basis for this is as 

follows: 

• Total aluminum in soil is not conelated with toxicity to the tested plants and soil invertebrates . 

• Aluminum toxicity is associated with soluble aluminum. 

• Soluble aluminum and not total aluminum is associated with the uptake and bioaccumulation of 

aluminum from soil into plants. 

• The oral toxicity of aluminum compounds in soil is dependant upon the chemical form. Insoluble 

aluminum compounds, such as aluminum oxides, are considerably less toxic compared to the 

soluble fonns. 

The pH of soil at SEDA is generally between 7 and 8 (Soil pH for SEADs 38, 39, & 40 were 

presented in the Action Memorandum and Decision Document Removal Actions, Three VOC Sites 

(Parsons, 2001)). Consequently, aluminum was not retained as a COPC in accordance with the 

USEPA guidance (USEPA, 2003c). 

Iron is essential for plant growth and is generally considered to be a micronutrient (Thompson and 

Troeh, 1973 , cited from USEPA, 2003c). According to lJSEPA (USEPA, 2003c), cunently, 

identifying a specific benchmark for iron in soils is difficult since iron's bioavailability to plants and 

resulting toxicity are dependent upon site-specific soil conditions (pH, Eh, soil-water conditions). In 

well-aerated soils between pH 5 and 8, the iron demand of plants is higher than the amount available 

(Romheld and Marschner, 1986, cited from USEPA 2003c). Because of this limitation, plants have 

developed various mechanisms to enhance iron uptake (Marschner, 1986, cited from USEPA 2003c) . 

Under these soil conditions, iron is not expected to be toxic to plants. Based on the fact that soil pH 

at the sites is generally between 7 and 8 and surface soil at the sites is expected to be well aerated, 

iron in soil was not retained as a COPC in accordance with the USEPA guidance (USEPA, 2003c). 

COPCs identified for soil at the sites include volatile organic compounds (VOCs), polycyclic 

aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), pesticides, and inorganics. 

COPCs identified for ditch soil at the sites include semivolatile organic compounds (SVOCs) 

(predominantly PAHs) and inorganics. COPCs identified for surface water at the sites include one 

SVOC (bis(2-ethylhexyl)phthalate) and metals. Ecotoxicity associated with these types of 

contaminants includes the effects associated with direct as well as indirect exposures. 
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Ecological risks should be expressed in te1ms of a definite endpoint, which is defined as an 

environmental value to be protected. Assessment endpoints are "explicit expressions of the actual 

environmental value that is to be protected" (USEPA 19986). The assessment endpoints provide a 

transition between broad management, or policy goals, and the specific measures used in the 

assessment. 

The proposed assessment endpoints for the SLERA are the survival and reproduction of wildlife 

populations (associated with suitable habitat) that may be affected by previous site operations. 

Specifically, assessment endpoints are provided for populations at two trophic levels : small 

mammals and ground-feeding birds and higher trophic level predators. The assessment endpoints are 

addressed through the survival and reproduction of mammal and bird populations at the sites. The 

proposed policy goals, ecological assessment endpoints, and measurement endpoints are summarized 

in Table 7-3. 

7.2.5 Selection of Receptor Species 

This section presents the receptor species identified for the sites. Ecological receptors evaluated 

include wildlife that may reasonably be expected to reside or regularly forage in areas affected by site 

contaminants, given cmTent and anticipated future site conditions. 

Guidelines considered in selecting receptors from the potentially exposed community include the 

following: 

• relationship to the assessment endpoint; 

• limited home range; 

• role in local food chains; 

• potential high abundance and wide distribution at the sites; 

• relatively long-lived to provide chronically exposed individuals; 

• sufficient toxicological infom1ation available in the literature for comparative and interpretive 

purposes; 

• sensitivity to COPCs; 

• likely cuffent and future occurrence; and 

• suitability for long-term monitoring, if necessary. 
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The selected receptor species have either been observed at, or are likely to be present in the vicinity of 

the Depot, given habitat conditions. 

When selecting representative receptor species, it is important that sufficient toxicological 

infom1ation is available in the literature on the receptor species, or a closely-related species . While 

the ecological communities at the individual sites may have species with desirable characteristics for 

use as receptor species, not all of these species have been extensively used for toxicological testing. 

The receptors were also selected to represent the trophic levels and characteristics of the area being 

assessed. Based on available information, specific receptor species were selected to be representative 

of ecological populations potentially exposed to COPCs at the sites. These representative receptor 

species were evaluated according to the measurement endpoints selected for the site. These 

measurement endpoints in turn evaluate the assessment endpoints and policy goals that were 

ultimately evaluated in the ecological assessment. 

Consideration was given to special-concern (i.e., threatened or endangered) species potentially 

present at the sites when selecting receptor species. There are no known occuffences of federal- or 

state-designated threatened or endangered plant or animal species within a 2-mile radius of the Depot. 

No species of special concern are documented within the Depot property. 

Vegetation across the Depot consists of successional old field, successional shrub , and successional 

hardwoods. In the absence of special-concern plant species or sensitive plant communities at the 

Depot, plants were evaluated as an exposure medium (i.e., food source) for wildlife receptors, and not 

as individual receptors. Likewise, invertebrates, such as insects, were evaluated as potential indirect 

exposure media. Therefore, no primary producer or detritivore receptor species were identified for 

qualitative evaluation. The general health of these populations in areas affected by site contamination 

was evaluated qualitatively in the ecological site characterization. The plant assemblages 

representing the dominant cover types present at the site and general invertebrate group were 

evaluated as biotransfer media, assuming that all forage plants and soil invertebrates have the capacity 

to take up contaminants from soils within the root zone or from dermal contact ( dust). 

The tenestrial indicator species identified for the SLERA are the deer mouse, short-tailed s]u-ew, and 

meadow vole as representative of first-order consumer/prey species with a relatively small foraging 

range, the American robin for maintained grass cover type, and the red fox was evaluated for 

potential bioaccumulation/biomagnification of soil COPCs by a second-order consumer (higher 

trophic level predator). A higher trophic level bird raptor, such as a red-tailed hawk (Buteo 

jamaicensis), was initially considered as a potential receptor for this SLERA. However, the home 

range of a hawk, approximately 1,800 acres or more (USEPA 1993b ), is much greater than the area of 

the sites considered in this assessment, approximately 21 acres altogether. Therefore, it is unlikely 

that a hawk would derive a significant portion of its diet from prey at any one of the sites evaluated. 

Consequently, the rap tor was not evaluated further in this SLERA. 
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The selected species are considered to be representative of cunent and/or future ecological receptors 

at the site arid are discussed below. 

Small mammal populations likely to be present at SEAD-121 C and SEAD-121 I include mice, shrews, 

and other rodents. The deer mouse (Peromyscus maniculatus) was selected as the resident species 

with the niche best met by conditions present at the sites. These are one of the vertebrate receptors 

most likely to be maximally exposed to contaminants in soil at the site. They represent a significant 

component of the food chain, feeding on seeds and benies and soil inve1iebrates and providing prey 

for predators. 

A second terrestrial receptor, the short-tail shrew (Blarina brevicauda), was also evaluated. The 

shrew was selected because more of its diet is derived from soil invertebrates and less is derived from 

seeds and berries than the deer mouse. The shrew may be directly exposed to contaminants during 

bunowing activities and indirectly through prey. Therefore, the shrew may be more susceptible than 

the mouse to the effects of CO PCs that bioaccumulate in soil biota. For this reason, the shrew was 

used to evaluate potential risk for small carnivorous manunals. 

Although not observed at SEDA, the meadow vole (Microtus pennsylvanicus) was selected as the 

herbivorous mammalian receptor for the purposes of the screening-level risk assessment. 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. 

The American robin (Turdus migratorius) has been identified at SEDA during site reconnaissance 

visits and has been selected as an appropriate avian receptor species for soil. Birds are frequently 

more sensitive to specific chemicals (e.g., pesticides and phthalates) than terrest1ial mammalian 

species. The American robin was selected because a large portion of its diet is derived from soil 

invertebrates that would make it more susceptible to the effects of CO PCs that bioaccumulate in soil 

biota. Additionally, its home range is roughly comparable to those of both the deer mouse and shrew. 

The red fox (Vulpes vulpes) has been identified at SEDA during site reco1111aissance visits and has 

been selected as an appropriate receptor species for potential bioaccumulation/biomagnification of 

soil. It should be noted that the home range of a red fox, approximately 200 acres or more (USEPA 

19936 ), is much greater than the area of any of the sites considered in this assessment (approximately 

21 acres altogether for SEAD-121C and SEAD-121I). Therefore, it is unlikely that a fox would 

derive a significant p01iion of its diet from prey at any one of the sites evaluated. Nonetheless, as a 

conservative approach, the red fox was identified for potential bioaccumul ation/biomagnification of 

soil. 

As discussed in Section 7.2.2, the drainage ditch systems at the sites are not wetlands and are not 

regulated as wetlands. They do not support aquatic life. Therefore, the ecological receptors selected 

for the site soil (deer mouse, short-tailed shrew, meadow vole, red fox, and American robin) will be 
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used for the drainage ditch system at SEAD-121 C and SEAD-121 I. In addition, a higher trophic level 

wetland bird - the great blue heron (Ardea herodias) was selected to evaluate potential exposure to 

contaminants in water and ditch soil via ingestion of ditch soil and water and ingestion of 

contaminants that bioaccumulate in prey. It should be noted that the great blue heron feeds primarily 

on aquatic animal life and is adapted for wading in shallow water (USEPA, 1993b ); therefore, the 

ditch systems at SEAD-121 C and SEAD-12 lI are not suitable habitats for the great blue heron. 

Nonetheless, as a conservative approach, the great blue heron was selected for the screening-level risk 

assessment to evaluate potential exposure to ditch soil and surface water. Great blue heron prey 

includes primarily crustaceans, amphibians, and small fish that could be exposed to contaminated 

sediment or surface water. For the SLERA, the great blue heron was assumed to prey small animals. 

7.2.6 Characterization of Exposure Pathways 

Potentially completed pathways were identified for SEAD-121 C and SEAD-1211 in the CSM (Figure 

7-2). Potential ecological receptors identified for the sites (i.e., deer mouse, short-tailed shrew, 

meadow vole, red fox, American robin, and great blue heron) are potentially exposed to COPCs in 

soil, ditch soil, and surface water via direct intake and biota intake. The primary potential ecological 

receptor exposure interval for which characterization data were collected is shallow soils (0 to 2 ft. 

bgs). This interval was considered appropriate for the evaluation of soil contaminant exposures to 

surface-foraging and shallow-burrowing wildlife and to many forage plants (e.g., grasses and forbs). 

To assess both potential future bunowing and/or deep-rooted plant site conditions, the deeper soil 

interval (0 to 4 ft. bgs) was also evaluated. Animals may be exposed directly to site-related 

contaminants through ingestion, dermal contact, and inhalation. In addition, animals may be exposed 

indirectly to site-related contaminants through ingestion of biota (plants, invertebrates, and animals) 

that have bioaccumulated contaminants. Because analysis of biological tissue is not proposed for 

these sites, the potential for exposure via completed pathways was infened based on estimated 

contaminant uptake and assimilation by vegetation and prey species, and on the bioaccumulation and 

biomagnification properties of the contaminants . 

While ecological receptors are exposed to air, uncertainties associated with inhalation exposures to 

chemicals inhibit assessment of the impacts from exposure to th.is medium. Similarly, dennal 

exposure to chemicals is difficult to quantify due to a lack of toxicity data. Given these factors , the 

dermal and inhalation exposure pathways were not quantitatively assessed. 

7.3 STEP lB: SCREENING-LEVEL EFFECTS EVALUATION 

The SLERA for mammalian and avian receptors was conducted by comparing potential exposures to 

COPCs to screening ecotoxicity values (SEVs). SEVs for those analytes identified as COPCs were 

derived from studies reported in the literature, in the absence of site-specific data, by establishing data 

selection criteria such that SEVs would be as relevant as possible to assessment endpoints at the sites. 

In accordance with USEPA guidance (1997c), the lowest available, appropriate toxicity values were 
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used with modifying factors to ensure a conservative (i.e., health protective) screening-level 

evaluation. 

Using the relevant tox1c1ty infonnation, receptor-specific SEVs were calculated for each of the 

COPCs. SEVs represent no-observed-adverse-effect-level (NOAELs) and lowest-observed-adverse

effect-level (LOAELs) with conversion values incorporated for toxicity inf01111ation derived from 

studies other than no-effect or lowest-effect studies. The order of taxonomic preference when 

choosing SEY s was data from studies using ( 1) native species potentially present at the site, or (2) 

proxy species, such as commonly studied laboratory species. The prefeITed toxicity test was the 

lowest approp1iate chronic NOAEL or LOAEL for non-lethal or reproductive effects. Values based 

on clu-onic studies were preferred. If NOAEL data were not available for a contaminant, the next 

prefeITed endpoints for SEY derivation were chronic or subchronic LOAEL, then acute endpoints 

including LDS0 (median lethal dose) in diet, or an LCS0 (median lethal concentration) . SEVs were 

calculated using conversion factors to adjust the repmied effects doses to a final SEY. Two factors 

are used to conve1i other types of study results into SEVs comparable to NOAEL and LOAEL 

studies . The factors are 1) study duration, and 2) endpoint (e.g. LDS0 or LC50). 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. These factors are presented in Table 7-4. For chemicals for which toxicity data were not 

available for the site-specific receptor, but toxicity data were available for another test organism, the 

toxicity data were adjusted for difference in body size for mammals. For COPCs without chemical

specific SEVs, the SEY for a surrogate chemical was used based on the chemical structure of the 

compounds and in a conservative approach. As an example, the SEY for benzo(a)pyrene, the most 

toxic PAH, was used as SEVs for the other PAHs without chemical-specific SEVs. 

NOAEL and LOAEL SEVs and information used to derive them including test organisms, effect 

dose, and study duration, are summarized in Tables 7-5 and 7-6, respectively. 

7.4 STEP 2A: SCREENING-LEVEL EXPOSURE ESTIMATE 

To compare potential wildlife exposures to adverse effect levels, an estimate of contaminant 

exposures, expressed as daily dose ingested of contaminated food items (i.e., plants, invertebrates, 

and animals) and media, was calculated. COPC daily dose ingested (expressed as the mass ofCOPC 

ingested per kilogram body weight per day) depends on the COPC concentration in food items and 

media, the receptor's trophic level, the trophic level of food items, and the receptor's ingestion rate of 

each food item and media. The daily dose of COPC ingested by a receptor, considering all food items 

and media ingested, can be calculated from the following generic equation (USE PA, I 999b ): 
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Where: 

DD = Daily dose ofCOPC ingested (mg COPC/Kg BW-day); 

IRr = Receptor food ingestion rate (Kg/Kg BW-day); 

Ci= COPC concentration in ith food item (mg CO PC/Kg); 

Pi= Proportion of ith food item that is contaminated (unitless); 

Fi= Fraction of diet consisting of food item i (unitless); 

IRM = Receptor media ingestion rate (Kg/KgBW-day); 

CM= COPC concentration in media (mg/Kg for soil and mg/L for water); and 

PM = Proportion of ingested media that is contaminated (unitless). 

Based on this algorithm, the daily dose equation for each receptor is as follows: 

Deer mouse, meadow vole, and American robin average dailJ1 exposure dose (mg/Kg

day) = 

[[(Cs X SPX Ip X CF) + (Cs X BAF; X 1;11 ) + (Cs X I, X ST) + (Cw X WR)] * SFF] / BW 

Where: 

Cs = Exposure point concentration in the appropriate soil matrix (surface soil/deeper soil/ditch soil) 

(mg COPC/Kg dry soil); 

Cw= Exposure point concentration in surface water (mg/L); 

SP= Soil-to-plant uptake factor ((mg COPC/Kg dry tissue)/(mg COPC/Kg dry soil)); 

Iµ = Receptor-specific ingestion rate of plant material (Kg wet tissue/day) 

IP = PDF* FR 

Where PDF = Plant dietary fraction; 

and FR= Feeding rate (Kg wet food/day); 

CF= Dry weight to wet weight plant matter conversion factor, 0.2 (unitless) ; 

BAF; = Constituent-specific soil-to-invertebrate bioaccumulation factor ((mg COPC/Kg wet 

tissue)/(mg COPC/Kg dry soil)); 

I; 11 = Receptor-specific ingestion rate of soil invertebrate (Kg wet tissue/day); 

I;ll =FR* IDF 

Where IDF = Invertebrate dietary fraction; 

and FR= Feeding rate (Kg wet food/day) ; 

For meadow vole, soil invertebrate intake is negligible and h, was assumed to be 0. 

I,= Receptor-specific ingestion rate of soil. (Kg dry/day); 

ST = Bioavailability factor for constituents ingested in soil (assumed to be 1 for all constituents) 

(unitless); 

WR= Water intake rate (L/day) 

SFF = Site foraging frequency - ratio of site exposure area to receptor foraging range (unitless) , 

assumed to be I; and 

BW = Average adult body weight (Kg). 
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Short-tailed shrew, red fox, and great blue heron average daily exposure dose (mg/Kg

day) = 

[[(C, * SP* Ip *CF) + (C, * BAFi * Iin) + (C. * BAF. * Ia) + (C, *I,* ST) + (Cw X WR)] * SFF] / 

BW 

Where: 

C, = Exposure point concentration in the appropriate soil matrix (surface soil/deeper soil/ditch soil) 

(mg COPC/Kg dry soil); 

Cw= Exposure point concentration in surface water (mg/L); 

SP = Soil-to-plant uptake factor ((mg COPC/Kg dry tissue)/(mg COPC/Kg dry soil)); 

Ir = Receptor-specific ingestion rate for plant material (Kg wet tissue/day); 

Iµ= PDF* FR 

Where PDF= Plant dietary fraction; 

and FR= Feeding rate (Kg wet food/day); 

CF= D1y weight to wet weight plant matter conversion factor, 0.2 (unitless); 

h, = Receptor-specific ingestion rate for invertebrates (Kg wet/day); 

Iin =FR* IDF 

Where IDF = Invertebrate dietary fraction; 

and FR= Feeding rate (Kg wet food/day); 

BAFi = Constituent-specific soil-to-invertebrate bioaccumulation factor ((mg COPC/Kg wet 

tissue)/(mg COPC/Kg dry soil)); 

10 = Receptor-specific ingestion rate for animal material (Kg wet tissue/day); 

Ia= ADF * FR 

Where ADF = Animal dietary fraction; 

and FR= Feeding rate (Kg wet food/day); 

BAF0 = constituent-specific soil-to-small mammal bioaccumulation factor ((mg COPC/Kg wet 

tissue)/(mg COPC/Kg dry soil)); 

I, = Receptor-specific ingestion rate of soil (Kg dry/day); 

ST = Bioavailability factor for constituents ingested in soil (assumed to be 1 for all constituents) 

(unitless); 

WR= Water intake rate (L/day) 

SFF = Ratio of site exposure area to average receptor foraging range (unitless), assumed to be 1; and 

BW = Average adult body weight (Kg). 

USEPA (1993b, 1999b, and 2005b) has provided a variety of exposure infonnation for a number of 

avian and mammalian species. Data are directly available for body weights of various species. 

Similarly, information regarding feeding rates, and dietaiy composition, including incidental soil 

ingestion, are also available for many species. Such exposure parameters were compiled for the 

selected receptor species ( deer mouse, short-tailed shrew, meadow vole, red fox, American robin, and 

great blue heron). Feeding rates for receptors were based upon USEPA (1999b, 2005b) or allometric 
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equations presented in Nagy (1999). Literature values for diet fraction and body weights were taken 

from USEPA (1993b, 1999b, 2005b). Great blue herons fish in shallow waters (up to 0.5 m) with a 

fim1 substrate (USEPA, 1993b). They capture fish by thrusting the beak into the fish's side or back 

(Eckert and Karalus, 1983; as cited in TAMS, 2000). Based on the great blue heron's fishing 

teclmique, a value of 2% of the food ingestion rate (on a dry weight basis) was applied based on 

incidental ingestion during feeding and grooming. This value is used in the Phase 2 Report of Further 

Site Characterization and Analysis, Volume 2E - Revised Baseline Ecological Risk Assessment, 

Hudson River PCBs Reassessment (TAMS, 2000) prepared for USEPA Region 2 and USACE 

Kansas City District. 

For the screening-level exposure estimate, site foraging frequency factors for all receptors were 

assigned as 1, in accordance with the USEPA (1997c) guidance. That is , all receptors were assumed 

to be exposed I 00% of the time to the CO PCs at the sites. This is a very conservative assumption as 

most receptors will spend at least part of the time outside of the site boundaries, either by having a 

larger home range than the site area, seasonal migration patterns, and/or winter dormancy periods. As 

an example, the red fox has much larger foraging range compared to the size of SEAD-12 IC and 

SEAD-l21I (i .e., over 200 acres vs . approximately 21 acres). This factor will be considered in the 

COC refinement step (Section 7 .6). 

The soil-to-plant uptake factors and soil-to-soil invertebrate uptake factors were obtained from the 

USEPA Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion 

Facilities (1999b). Small mammal bioaccumulation factors were from published literature or were 

calculated based on chemical-specific partitioning coefficients from the literature. 

The exposure point concentration (EPC) evaluated for each soil COPC was dete1mined based on the 

maximum detected concentration, in accordance with the USEPA (1997c) guidance. The EPCs are 

summarized in Tables 7-7A, 7-7B, and 7-7C for SEAD-121C soil, ditch soil, and surface water, 

respectively. EPCs for SEAD- 1211 soil, ditch soil, and surface water are summarized in Tables 7-

8A, 7-8B, and 7-8C , respectively. 

Receptor food intake rate and dietary fraction infmmation is presented in Table 7-9. The uptake 

parameters are presented in Appe ndix G, Table G-1. The exposure calculation sheets are presented 

in Appendix G (Tables G-2A through G-2E for exposure to SEAD-121 C soil and surface water, 

Tables G-3A through G-3F for exposure to SEAD-121C ditch soil and surface water, Tables G-4A 

through G-4E for exposure to SEAD-1211 soil and surface water, and Tables G-5A through G-5F for 

exposure to SEAD-121! ditch soil and surface water) . 

7.5 STEP 2B: SCREENING-LEVEL RISK CALCULATION 

For wildlife receptors, the risk calculation step uses the results of the wildlife exposure and toxicity 

effects assessments to calculate a hazard quotient for each COPC. A hazard quotient (HQ) is a ratio 

of the estimated exposure dose (for mammal and bird receptors) of a contaminant to the SEY. 

July 2005 Page 7- 17 
P:\P!T\Projects\SENECA \PID Area\Repo11\Draft Final\Text\Sec7 _DF.doc 



Seneca Army Depot Activity 
Romulus, New York 

Draft Final RJ Repo11 
SEAD-l21C & SEAD-1211 

Generally, the greater this ratio , or quotient, the greater the likelihood of an effect. An HQ less than I 

indicates that the contaminant alone is unlikely to cause adverse ecological effects. Because 

conservative (i.e., health protective) estimates of potential chronic exposures and toxicity were used, 

screening-level HQs tend to overestimate actual risks. Cumulative effects of COPCs were not 

quantitatively evaluated in this SLERA. For metals, there is no evidence of clearly additive effects in 

ecological systems. For PA.Hs , the uncertainty associated with the cumulative effects is discussed in 

the uncertainty section (Section 7.5.2). Calculated HQs for mammal and bird receptors are reviewed 

below. 

For all identified receptors, HQs were calculated based on the NOAEL SEVs, the maximum detected 

concentrations for the COPCs, and a site foraging frequency factor of 100% in accordance with the 

USEPA (1997c) guidance. A site foraging frequency factor of 100% assumes the receptor is present 

at the site and does not forage or range beyond the boundaries of the site being evaluated. This is a 

very conservative assumption as most receptors will spend at least part of the time outside of the site 

boundaries, either by having a larger home range than the site area, seasonal migration patterns, 

and/or winter dmmancy periods. 

7.5.1 Summary of Risk Results and Preliminary COC Identification 

HQ results for the identified receptors based on the maximum detected concentrations for the COPCs 

and the NOA.EL SEVs are presented in Table 7-l0A for SEAD-121C soil and surface water 

exposure, Table 7-10B for SEAD-121C ditch soil and surface water exposure, Table 7-llA for 

SEAD-121I soil and surface water exposure, and Table 7-11B for SEAD-121I ditch soil and surface 

water exposure. 

The results are discussed in the following subsections for potential risks associated with SEAD-121 C 

surface water, SEA.D-121C soil, SEAD-121C ditch soil, SEA.D-1211 surface water, SEAD-121I soil, 

and SEAD-1211 ditch soil, respectively. All CO PCs with HQs greater than or equal to 1 for one or 

more receptors based on the maximum detected concentrations and the NOAEL SEVs were identified 

as preliminary COCs. A further discussion of the preliminary COCs and a refinement of the COCs is 

presented in Section 7.6. 

7.5.1.1 SEAD-121C Surface Water 

HQ results for the identified receptors exposed to CO PCs in SEAD-121 C soil, ditch soil, and surface 

water based on the maximum detected concentrations for the COPCs and the NOA.EL SEVs are 

presented in Tables 7-lOA and 7-lOB for soil and ditch soil exposure, respectively. Estimated 

exposures based on the maximum detected concentrations of the COPCs for the deer mouse, 

American robin, short-tailed shrew, meadow vole, red fox, and great blue heron are presented in 

Tables G-2A through G-3F. 
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Surface water COPC concentrations (with the exception of aluminum and iron concentrations) would 

result in insignificant exposure compared to the soil or ditch soi] COPC concentrations. With the 

exception of aluminum and iron, the COPCs in soil and ditch soil contribute significantly (more than 

90%) to the elevated HQs at or above 1. As aluminum and iron were not identified as soil COPCs, 

exposure to aluminum and iron in surface water is the sole source of HQs for aluminum and iron. 

Therefore, only aluminum and iron were retained as preliminary COCs in surface water. 

The HQs associated with exposure to the maximum detected concentration of aluminum in surface 

water at SEAD-121 C are below 1 for all the receptors with the exception of meadow vole. The HQ 

associated with exposure to aluminum in SEAD-121 C surface water is at 1 for the meadow vole. 

Exposure to the maximum detected concentration of iron in SEAD-121 C surface water results HQs 

greater than 1 based on the NOAEL SEVs for all identified receptors with the exception of the 

American robin and great blue heron. The HQs are approximately 20 for the deer mouse, short-tailed 

shrew, and meadow vole and 10 for the red fox. 

7.5.1.2 SEAD-121C Soil 

HQ results for the identified receptors exposed to COPCs in SEAD-121 C soil and surface water based 

on the maximum detected concentrations for the COPCs and the NOAEL SEVs are presented in 

Table 7-l0A. Estimated exposures based on the maximum detected concentrations of the CO PCs in 

surface water and soil (0-2 ft. bgs soil and 0-4 ft. bgs soil) at SEAD-1 21 C for the deer mouse, 

American robin, sh01i-tai]ed shrew, meadow vole, and red fox are presented in Tables G-2A through 

G-2E. 

Soil CO PCs and surface water CO PCs with the maximum detected concentrations that generated HQs 

based on the NOAEL SEVs greater than or equal to 1 for one or more identified receptors include one 

VOC (meta/para xylene), two PAHs (phenanthrene and pyrene), one PCB (ArocJor-1254), one 

pesticide (4 ,4'-DDT), and several metals (aluminum, antimony, barium, cadmium, copper, iron, lead, 

silver, thallium, and zinc) . With the exception of aluminum and iron, these CO PCs were identified as 

preliminary COCs in SEAD-121 C soil and were further evaluated in Section 7.6. As discussed in the 

previous section, aluminum and iron were identified as preliminary COCs in SEAD-121 C surface 

water. 

Table 7-lOA indicates that exposure to the maximum detected concentrations of meta/para xylene 

(total soil only) , Aroclor-1254, and several metals (antimony, barium, cadmium, copper, lead, silver, 

and zinc) in SEAD- I 21 C soil by the deer mouse results in HQs greater than 1 based on the NOAEL 

SEVs. All the other HQs for the deer mouse were below 1. 

HQs based on the NOAEL SEVs are below 1 for the avian receptor (American robin) exposed to all 

COPCs in SEAD-121C soil with the exception of Aroclor-1254, 4,4'-DDT, and several metals 

(barium, cadmium, copper, lead, and zinc). The HQ for the American robin exposed to lead in 
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SEAD-121C soil is approximately 100 and the HQ for the 4,4 ' -DDT exposure is approximately 20. 

The HQs associated with exposure to all the other COPCs are below 10. An antimony SEV was not 

identified for birds and therefore, risks to the American robin were not quantified for exposure to 

antimony. 

Exposure to the maximum detected concentrations of meta/para xylene (total soil only), pyrene, 

Aroclor-1254, and several metals (antimony, barium, cadmium, copper, lead, silver, thallium - total 

soil only, and zinc) in SEAD-121C soil by the short-tailed shrew results HQs greater than I based on 

the NOA.EL SEVs. The HQs associated with exposure to the maximum detected concentration of 

phenanthrene in soil are at 1 for the short-tailed shrew. The HQs resulting from the maximum 

detected concentrations of all the other CO PCs in SEAD-121 C soil are all below 1. 

Table 7-l0A indicates that exposure to the maximum detected concentrations of meta/para xylene 

(total soil only), phenanthrene, pyrene, and several metals (antimony, barium, cadmium, copper, lead, 

silver, and zinc) in SEAD-121C soil by the meadow vole results in HQs greater than or equal to 1 

based on the NOA.EL SEVs. 

HQs based on the NOA.EL SEVs are below 1 for the high trophic level mammal (red fox) exposed to 

all COPCs in SEAD-121C soil with the exception of meta/para xylene in total soil (0-4 ft. bgs) and 

antimony, copper, and lead in surface soil and total soil. 

7.5.1.3 SEAD-121C Ditch Soil 

HQ results for the identified receptors exposed to CO PCs in SEAD-121 C ditch soil and surface water 

based on the maximum detected concentrations for the COPCs and the NOA.EL SEVs are presented 

in Table 7-l0B. Estimated exposures based on the maximum detected concentrations of the COPCs 

in SEAD-121C ditch soil and surface water for the deer mouse, American robin, sho1i-tailed shrew, 

meadow vole, red fox, and great blue heron are presented in Tables G-3A, G-38, G-3C, G-3D, G-

3E, and G-3F, respectively. 

Using the maximum detected concentrations and the NOA.EL SEVs, COPCs in ditch soil and surface 

water that generated HQs greater than or equal to I for one or more identified receptors include 

cyanide and several metals (aluminum, antimony, cadmium, copper, iron, lead, selenium, and zinc) . 

With the exception of aluminum and iron, these COPCs were identified as preliminary COCs in 

SEAD-12IC ditch soil and were further evaluated in Section 7.6 . As discussed in Section 7.5.1.1 , 

aluminum and iron were identified as preliminary COCs in SEAD-121C surface water. 

Table 7-lOB indicates that exposure to the maximum detected concentrations of antimony, cadmium, 

and copper in SEAD-121 C ditch soil by the deer mouse results HQs greater than 1 based on the 

NOA.EL SEV s. All the other HQs for the deer mouse are below I . 
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HQs based on the NOAEL SEVs are below 1 for the avian receptor (American robin) exposed to all 

CO PCs in SEAD-121 C ditch soil with the exception of cadmium, cyanide, and lead. The HQ for the 

American robin exposed to zinc in SEAD-121 C ditch soil is at 1. 

Exposure to the maximum detected concentrations of antimony, cadmium, and copper in SEAD-121 C 

ditch soil by the short-tailed shrew results in HQs greater than I based on the NOAEL SEVs. The 

HQs associated with exposure to the maximum detected concentrations of lead and selenium in ditch 

soil are at 1 for the short-tailed shrew. The HQs resulting from the maximum detected concentrations 

of all the other CO PCs in SEAD-121 C ditch soil are all below 1. 

Table 7-10B indicates that exposure to the maximum detected concentrations of antimony, cadmium, 

copper, and lead in SEAD-121C ditch soil by the meadow vole results in HQs greater than or equal to 

1 based on the NOAEL SEVs. 

HQs based on the NOAEL SEVs are below 1 for the high trophic level mammal (red fox) exposed to 

all CO PCs in SEAD-121 C ditch soil. 

HQs based on the NOAEL SEVs are below 1 for the great blue heron exposed to all COPCs in 

SEAD-121 C ditch soil with the exception of cyanide and lead. The HQ associated with exposure to 

the maximum detected concentration of cyanide and lead in ditch soil is at 1 for the great blue heron. 

7.5.1.4 SEAD-1211 Surface Water 

HQ results for the identified receptors exposed to COPCs in SEAD-121! soil, ditch soil , and surface 

water based on the maximum detected concentrations for the COPCs and the NOAEL SEVs are 

presented in Tables 7-llA and 7-11B. Estimated exposures based on the maximum detected 

concentrations of the COPCs for the deer mouse, American robin , short-tailed shrew, meadow vole, 

red fox, and great blue heron are presented in Tables G-4A through G-4F. 

Surface water COPC concentrations (with the exception of aluminum and iron concentrations) would 

result in insignificant exposure compared to the soil or ditch soil COPC concentrations. HQs 

associated with exposure to aluminum and iron in SEAD-1211 surface water are below I for all 

receptors ; therefore, no preliminary COCs were identified for SEAD-1211 surface water. 

7.5.1.5 SEAD-1211 Soil 

HQ results for the identified receptors exposed to CO PCs in SEAD-121 I soil and surface water based 

on the maximum detected concentrations for the COPCs and the NOAEL SEVs are presented in 

Table 7-llA. Estimated exposures based on the maximum detected concentrations of the COPCs in 

surface water and soil (0-2 ft. bgs soil and 0-4 ft. bgs soil) at SEAD- 12ll for the deer mouse, 

American robin, sho1t-tailed shrew, meadow vole, and red fox are presented in Tables G-4A, G-4B, 

G-4C, G-4D, and G-4E, respectively. 
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Soil CO PCs and surface water COPCs with the maximum detected concentrations that generated HQs 

based on the NOAEL SEVs greater than or equal to 1 for one or more identified receptors include 

nine PAHs (anth.racene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(gh.i)perylene, benzo(k)fluoranthene, chrysene, phenanthrene, and pyrene ), one pesticide ( 4,4 ' -

DDT), cyanide, and several metals (antimony, arsenic, cadmium, chromium, cobalt, copper, lead, 

manganese, selenium, silver, thallium, and vanadium). These COPCs were identified as preliminary 

COCs in SEAD-121I soil and were further evaluated in Section 7.6. 

Table 7-llA indicates that exposure to the maximum detected concentrations of two P AHs 

(phenanthrene and pyrene) and several metals (antimony, arsenic, cadmium, cobalt, manganese, 

selenium, thallium, and vanadium) in SEAD-121 I soil by the deer mouse results in HQs greater than 

or equal to 1 based on the NOAEL SEVs. All the other HQs for the deer mouse were below l. 

HQs based on the NOAEL SEVs are below 1 for the avian receptor (American robin) exposed to all 

COPCs in SEAD-1211 soil with the exception of 4,4'-DDT, cyanide, and several metals (cadmium, 

chromium, manganese, selenium, thallium, and vanadium). The HQ for the American robin exposed 

to manganese in SEAD-121I soil is approximately 100 and the HQs for selenium and thallium are 

approximately 30 and 50 , respectively. The HQs associated with exposure to all the other COPCs are 

below 10. 

Exposure to the maximum detected concentrations of two PAHs (phenanthrene and pyrene) and 

several metals (antimony, arsenic, cadmium, cobalt, manganese, selenium, thallium, and vanadium) 

in SEAD-1211 soil by the short-tailed shrew results in HQs greater than 1 based on the NOAEL 

SEVs. The HQs associated with exposure to the maximum detected concentration of several PAHs 

(benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, and chrysene) and 

silver in soil are at 1 for the short-tailed shrew. The HQs resulted from the maximum detected 

concentrations of all the other COPCs in SEAD-12 lI soil are all below 1. 

Table 7-llA indicates that exposure to the maximum detected concentrations of several PAHs 

( anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, benzo(ghi)perylene, 

benzo(k)fluoranthene, chrysene, phenanthrene, and pyrene) and several metals (antimony, arsenic, 

cobalt, copper, lead, manganese, selenium, thallium, and vanadium) in SEAD-1211 soil by the 

meadow vole results in HQs greater than or equal to 1 based on the NOAEL SEVs. 

HQs based on the NOAEL SEVs are below 1 for the high trophic level mammal (red fox) exposed to 

all CO PCs in SEAD-12 lI soil with the exception of manganese, selenium, and thallium. 

7.5.1.6 SEAD-1211 Ditch Soil 

HQ results for the identified receptors exposed to COPCs in SEAD-12 lI ditch soil and surface water 

based on the maximum detected concentrations for the COPCs and the NOAEL SEVs are presented 

in Table 7-llB. Estimated exposures based on the maximum detected concentrations of the CO PCs 
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in surface water and ditch soil at SEAD-1211 for the deer mouse, American robin, short-tailed shrew, 

meadow vole, red fox , and great blue heron are presented in Tables G-5A, G-5B, G-5C, G-5D, G-

5E, and G-5F, respectively. 

Ditch soil COPCs and surface water COPCs with the maximum detected concentrations that 

genei·ated HQs based on the NOAEL SEVs greater than or equal to 1 for one or more identified 

receptors include six P AHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, 

benzo(k)fluoranthene, cluysene, and pyrene) and several metals (arsenic, cobalt, manganese, 

selenium, silver, thallium, vanadium, and zinc). These COPCs were identified as preliminary COCs 

in SEAD-1211 ditch soil and were further evaluated in Section 7 .6. 

Table 7-llB indicates that exposure to the maximum detected concentrations of several metals 

( arsenic, cobalt, manganese, selenium, silver, thallium, and vanadium) in SEAD-12 ll ditch soil by the 

deer mouse results in HQs greater than or equal to 1 based on the NOAEL SEVs. All the other HQs 

for the deer mouse are below 1 . The HQ for the deer mouse exposed to thallium in SEAD-121 I ditch 

soil is approximately l 0. All the other HQs for the deer mouse are below 10. 

HQs based on the NOAEL SEVs are below 1 for the avian receptor (American robin) exposed to all 

COPCs in SEAD-1211 ditch soil with the exception of several meta ls (arsenic, manganese, selenium, 

thallium, and zinc). The HQ associated with exposure to zinc in ditch soil is at 1. The HQs 

associated with exposure to all the other COPCs are below 1. 

Exposure to the maximum detected concentrations of several metals (arsenic, cobalt, manganese, 

selenium, silver, thallium, and vanadium) in SEAD-12 ll ditch soil by the short-tailed shrew results in 

HQs greater than 1 based on the NOAEL SEVs. The HQs associated with exposure to the maximum 

detected concentration of two P AHs (benzo(b )fluoranthene and benzo(k)fluoranthene) in ditch soil 

are at 1 for the shmi-tailed shrew. The HQs resulted from the maximum detected concentrations of 

all the other CO PCs in SEAD-1211 ditch soil are all below 1. 

Table 7-11B indicates that exposure to the maximum detected concentrations of several P AHs 

(benzo( a )anthracene, benzo( a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, chrysene, and 

pyrene) and several metals (arsenic, cobalt, manganese, selenium, silver, thal1ium, and vanadium) in 

SEAD-1211 ditch soil by the meadow vole results in HQs greater than or equal to 1 based on the 

NOAEL SEVs. 

HQs based on the NOAEL SEVs are below I for the high trophic level mamma l (red fox) exposed to 

all COPCs in SEAD-121I ditch soil except that the HQ for thallium is slightly above 1 at a value of 2. 

HQs based on the NOAEL SEY s are below 1 for the great blue heron exposed to all CO PCs in 

SEAD-1211 ditch soil except that the HQs associated with exposure to manganese and thallium in 

ditch soil are at 1. 
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For this aspect of the SLERA, a qualitative analysis was made of the uncertainties associated with the 

various components of the assessment, including the problem formulation and screening of 

contaminants and criteria used, toxicity and exposure characte1ization, and characterization of risk. 

This analysis identifies the potential magnitude of underestimating or overestimating the potential for 

adverse effects to organisms. 

7.5.2.1 Uncertainty in Screening-Level Problem Formulation 

The preliminary problem formulation step of the SLERA may have some degree of uncertainty 

regarding the selection of COPCs, identification of potential exposure pathways, and the selection of 

receptor species. 

The assessment and measurement endpoints were selected according to the USEPA guidance (1997c 

and I 998b ). The screening criteria used for the selection of ecological CO PCs were derived from 

various sources. Most of these criteria are recommended for screening of site contaminants and are 

developed by the USEPA and various USEPA regions. Uncertainties associated with the sources and 

derivation of the criteria could possibly underestimate or overestimate the number of site CO PCs. 

In order to determine the potential exposure to ecological receptors to site-related constituents, the 

presence of constituents in environmental media must first be established. The magnitude at which 

these constituents are present also greatly influences resulting exposure estimates. The SLERA was 

conducted based on all data available for the sites. As discussed in Section 6.8, the size of the soil 

samples and the biased sampling approach indicate the uncertainty associated with site 

characterization is low. In addition, uncertainty in contaminant identification is considered low 

because generally full suite of Contract Laboratory Program (CLP) target compounds including 

VOCs, semivolatile organic compounds, PCBs, pesticides, and metals were analyzed for the samples. 

Reasonable certainty also is assumed because of the sample data validation and quality 

assurance/quality control procedures applied to sample analysis and data evaluation. 

Receptors were selected based on several factors, including their known or potential occurrence in the 

vicinity of the Depot, as well as their level of sensitivity to contaminants. These decisions are based 

on best professional judgment and recommendations by USEPA (1997c and 1999b) regarding 

wildlife exposure parameters and calculations. Limitations regarding the determination of receptor 

species include the availability of exposure and toxicity infonnation, abundance versus sensitivity, 

and ecological relevance. The potential for overestimation or underestimation exists when using 

receptor species and exh·apolating calculated risks to other species within that trophic level. 

7.5.2.2 Uncertainty in Screening-Level Ecological Effect Evaluation 

The evaluation of ecological effects involves the derivation of ecological SEVs for comparison to the 

calculated exposures (e.g., daily dose) . Because toxicity infonnation is limited for many chemicals, 
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SEYs from similar or related chemicals were sometimes used. The use of surrogate toxicity values 

may underestimate or overestimate risk. For other chemicals, analytical results may not distinguish 

between different isomers or forms of a chemical although available toxicity infonnation does, or vice 

versa. The absence of isomer specific toxicity values or isomer specific analytical data for some 

chemicals may tend to overestimate or underestimate risks. The SEY selection process may 

overestimate risk since overall the most conservative (and scientifically defensible) SEY is chosen 

rather than a range of or median SEY(s). In addition, the toxicity values used are chemical-specific 

and are incorporated into the SEY by use of conversion factors . For example, a conversion factor 

may be applied for the extrapolation from LD50 to chronic exposures. The use of conversion factors 

may overestimate or underestimate risk for a particular COPC. Toxicity studies for species other than 

the receptor species of concern are often used in the development of SEY s. The use of related species 

to estimate toxicity to a representative receptor species may overestimate or underestimate risk due to 

different species sensitivity to particular toxicants. 

SEYs may not be available for some COPCs, thereby precluding their inclusion in the quantitative 

ri sk estimates . The resulting risk estimates will not include the chemical-specific risks from these 

chemicals and therefore, may underestimate risk. For this assessment, toxicity data were available for 

all of the identified COPCs with the exception of antimony, benzene, and ethylbenzene. No SEYs of 

antimony, benzene, and ethylbenzene were identified for avian receptors (the American robin and 

great blue heron). Benzene and ethylbenzene were detected in only three out of 68 soil samples at 

SEAD-121C. There is no evidence that benzene and ethylbenzene are associated with any historical 

release at the site. In addition, due to the high volatility of benzene and ethylbenzene, exposure to 

these chemicals in surface soil is expected to be minimal. Therefore, risks associated with benzene 

and ethylbenzene are expected to be minor. A fu1ther evaluation of antimony in soil is presented in 

Section 7.6 . 

For many CO PCs, especially metals, the form of the compound has a direct affect on its toxicity. For 

this screening ERA, the most toxic form of the COPC was utilized to derive the SEVs. NOAELs or 

estimated NOAELs were always utilized as the SEVs for the screening level ERA. However, 

LOAELs may be better for estimating risk since LOAELs are the lowest concentrations at which a 

receptor demonstrates adverse effects. Thus, HQs can be generated utilizing LOAELs in lieu of 

NOAELs to represent the concentration at which receptors start showing effects due to exposure to 

the COPCs. 

7.5.2.3 Uncertainty in Screening-Level Exposure Assessment 

Factors that can contribute to uncertainty in the exposure assessment include identification and 

evaluation of exposure pathways, intake parameters, and EPCs. 

The identification of potential exposure pathways and receptors was based on site-specific reasonable 

cmTent use and future ecological habitat. Site-specific receptors were identified to the extent possible 
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and exposure parameters tailored to these receptors to minimize uncertainty in the defined scenarios 

and exposure assessments. 

Values assumed for exposure parameters (e. g., feeding rates and dietary intake) used in calculations 

for intakes are based on Nagy (1999) and USEPA (1993b, 1997c, and 1999b) guidance. These 

assumptions may result in underestimating or overestimating the intakes calculated for specific 

receptors, depending on the accuracy of the assumptions relative to actual site conditions and uses. 

Since conservative assumptions were used to select intake rates, bioaccumulation factors and site 

utilization factors , the estimated risk to the receptors is generally overestimated. 

Exposure and toxicity info1mation are generally not available for dermal or inhalation exposure; 

hence, the lack of quantitative evaluation may underestimate risk. On-site exposure of COPCs to 

receptors may occur via dermal and inhalation pathways. Although intake of contaminants from 

these additional pathways may occur, these exposure routes are expected to be negligible compared to 

exposure via ingestion routes. Therefore, the impact to the overall contaminant exposure is expected 

to be minor. 

Another source of exposure estimation uncertainty 1s that contamination 1s assumed to remam 

constant over time. Fate and transport mechanisms, which would result in the degradation and loss of 

some CO PCs from the environment, may not be considered in the exposure evaluation for ecological 

receptors. In addition, the use of the maximum detected concentration as the EPC may overestimate 

risk since the receptor is actually exposed to a broader range of contaminant concentrations rather 

than the maximum detected concentrations. Exposure would occur throughout the site at various 

levels, including the EPC. Thus, actual risks may be lower than those presented in the assessment. 

Estimations of uptake and retention of COPCs using bioaccumulation factors (BAFs) often do not 

account for the depuration of CO PCs from the organism's system over time. BAFs are also reflective 

of the most contaminated source of the organism's diet fraction. For example, a receptor's 

invertebrate diet may consist largely of insects, yet for most CO PCs, the invertebrate BAF used was 

reflective of earthworm bioaccumulation since the earthworm BAFs are generally more conservative 

than other invertebrate BAFs. 

Metals in environmental media, particularly solid matrices, are frequently bound to particles or 

complexed with other elements, making them less available to biological organisms. Metals such as 

lead can react with anions in water, such as hydroxides, carbonates, sulfates , and phosphates that have 

low water solubilities, and will precipitate out of the water column, or occur as sorbed ions or surface 

coatings on sediment mineral particles (ATSDR, 2003). Zinc is capable of forming complexes with a 

variety of organic and inorganic complexing groups. Sorption is the dominant reaction of zinc, 

resu lting in the enrichment of zinc in suspended and bed sediments (ATSDR, 2003). These 

complexes would limit the bioavailability of chemicals of potential ecological concern to receptors. 

Extraction and analysis of total metals in samples does not differentiate between the bioavailable and 

non-bioavailable fraction (complexed with other compounds present in bulk sediment samples) of 
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metals in soil. This would result in an overestimation of hazard for the ecological receptors exposed 

to metals in soil. 

Biota uptake is a major exposure pathway evaluated in the SLERA. The USEPA recommended food 

chain models have been used in the analysis . However, no biota sampling has been conducted to 

validate the model. If a further evaluation (i .e., a baseline ecological risk assessment) is wan-anted, a 

biota sampling would provide site-specific information and improve the understanding of the 

ecological impacts to the site habitat. 

A conservative site foraging frequency factor of l was used for all mammalian receptors. A site 

utilization factor of 100% assumes the receptor is present at the site and does not forage or range 

beyond the boundaries of the site being evaluated. This is a very conservative assumption as most 

receptors will spend at least part of the time outside of the site boundaries, either by having a larger 

home range than the site area , seasonal migration patterns, and/or winter dormancy periods. 

7.5.2.4 Uncertainty in Screening-Level Risk Characterization 

The screening level risk characterization step may result in some degree of uncertainty for the 

SLERA results. Uncertainties in the risk characterization are compounded under the assumption of 

dose additivity or non-additivity for multiple substance exposure. For this assessment, it was 

assumed that the potential toxic effects of the COPCs were non-additive. This assumption may result 

in the underestimation of risk since concmTent exposure to several contaminants might have 

synergistic toxic effects . The risk characterization of metals does not include additive effects since 

there is no evidence of clearly additive effects in ecological systems. For PAHs in SEAD-121C and 

SEAD-12 lI soil, although the sum of the HQs exceeded I for the deer mouse, short-tailed shrew, and 

meadow vole, the SEVs are based on the SEY for benzo(a)pyrene, the most toxic chemical among the 

PAHs . In addition, the sum of the HQs would be below or at 1 if LOAEL SEVs were used. 

Therefore, P AHs in SEAD-121 C and SEAD- l 2 lI soil are not expected to pose significant risk to the 

environment. 

In summary, identification and evaluation of exposure pathways, intake parameters, and EPCs can all 

contribute to uncertainty in the SLERA. Overall, the HQs calculated from conservative SEVs, the 

maximum detection exposure concentrations, and 100% site utilization factor for mammals were 

intended to provide confidence that the risk assessment yields reasonably conservative estimates of 

the potential risk of adverse ecological effects on the assessment endpoints. 

7.6 FURTHER REFINEMENT OF CHEMICALS OF CONCERN 

For the screening level ERA, NOAEL toxicity values, the maximum detected COPC concentrations, 

and conservative exposure assumptions were used to calculate screening level HQs. Due to the 

conservative nature of these assumptions, additional evaluation is required to refine the contaminants 

of concern. The refinement of COCs streamlines the overall ERA process to determine if further 
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evaluation is warranted . This section presents the results of further refinement of chemicals of 

concern conducted in accordance with the USEPA' s ERAGS supp lemental guidance (USEPA, 

2001a). 

Lines of evidence (COC refinement) evaluated include: 

• COC detection frequency; 

• risk results based on reasonable site average concenh·ation and/or LOAEL SEVs; 

• size of site relative to foraging area of receptors; 

• site risk relative to background risk; 

• relative uncertainties of SLERA results ; 

• sufficiency and quality of literature toxicity data and experimental designs; 

• strength of cause/effect relationships; and 

• quality of habitat for receptors . 

Alternative toxicity values and mean exposures based on mean concentrations were considered for the 

refinement of COCs. Utilizing the mean concentration instead of the maximum concenh·ation 

presents a more realistic approach to evaluate exposure for a receptor that comes into contact with a 

COPC. The receptor is likely to range over the entire site and not be continuously exposed to the 

maximum concentration at all times . Thus, the mean is more representative of the actual exposure 

concentration for a receptor to contact on a continual basis. This additional risk characterization 

performed as part of the ERA Step 3, together with the other lines of evidence, is discussed in 

Sections 7.6.2 through 7.6.7 for SEAD-121C surface water, SEAD-1 21C soil, SEAD-121C ditch soil, 

SEAD-12 II surface water, SEAD-12 lI soil, and SEAD-12 lI ditch soil , 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 

In accordance with the USEPA (1997c) BRAGS, 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 discusses three major parameters for which conservative estimations 

were used: the relative bioavailability, the site foraging frequency factor, and the NOAEL/LOAEL 

multiplier. 
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Although the relative bioavailability of contaminants at the sites was assumed to be 100 % for the 

SLERA, contaminants in environmental media are generally less available to biological organisms 

compared with the same contaminants in the experimental medium (i .e. , diet, water, etc.). For 

example, most of the soil CO PCs identified in the initial screening level ERA are PAHs and metals. 

The following factors should be considered in the refinement of P AH and metal CO Cs: 

• Metals in soil are frequently bound to particles or complexed with other elements, making them 

less available to biological organisms. These tendencies would tend to limit the bioavailability of 

metal to ecological receptors. 

• Metal toxicity is generally associated with the soluble fraction. 

• Soluble metal, not total metal, is associated with the uptake and bioaccumulation of metal from 

soil into plants. 

• The oral toxicity of metal compounds in soil is dependant upon the chemical form . Insoluble 

compounds are considerably less toxic compared to the soluble forms. The soil pH observed at 

the site (7 to 8) favors formation of insoluble fractions . 

• Although bioaccumulation has been observed for some metals (e.g., Cd, Pb, etc.), 

biomagnification is not reported for these metals. 

Although there are some interaction effects between certain metals (for example, lead may enhance 

cadmium absorption (ATSDR, 1999), the overall conservative assumptions (100% bioavailability) 

tend to overestimate the risks. 

Over time (e .g., months or years), an organic compound can enter the microscopic pores on the 

surface of soil particles and become sequestered into the solid po1tion by binding tightly to the 

organic content in soil , thereby making it less bioavailable (Alexander, 2000). 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, 

(3) the less toxic they become to organisms such as earthworms , and (4) the less they are ingested by 

organisms such as ea1thwom1s. This reduction in availability of the chemicals reduces the risk 

associated with their presence in the soil (GRl, 1997, as cited in 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). The assumption that COPCs are 

completely bioavailable, given the age and history of the site, is likely to overestimate systemic 

absorption of these CO PCs. 

Chemical-specific bioavailability factors are discussed in the following sections where appropriate on 

a case-by-case basis. 
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The site foraging frequency factors (or area-use factors) were assumed to be 1 for the mammalian 

receptors at the sites. That is , the receptors were assumed to be present at the site and do not forage 

or range beyond the boundaries of the site being evaluated. This is a very conservative assumption as 

most receptors will spend at least part of the time outside of the site boundaries, either by having a 

larger home range than the site area, seasonal migration patterns, and/or winter donnancy periods. As 

an example, the red fox has much larger foraging range (i.e., over 200 acres) compared to the size of 

SEAD-121C or SEAD-121I (5 acres and 16 acres, respectively) . Site foraging frequency factors of 

0.025 and 0.08 would be more appropriate for the red fox for SEAD-121 C and SEAD- l 21I. 

For the avian receptors, a site foraging frequency factor of 100% was assumed. This is an overly 

conservative assumption. American robins in the northern portions of the range that complete full 

migration leave the breeding grounds from mid-August through mid-October and an-ive on their 

northern breeding grounds in April and May (Whitefish Point Bird Observatory, 2005). Although 

there are partially migratory populations and sedentary populations, during winter these populations 

are not likely to be exposed to soil or earthworms, the predominant contaminated diet items 

contributing to the total daily dose of contaminants. In addition, only part of the site has been 

impacted by the contaminants. Therefore, a site foraging frequency factor of 0.5 would be a more 

appropriate estimate for the American robin. Similarly, the great blue herons are seasonal residents in 

New York State, spending around half the year at the site (http://www.rnbr

pwrc.usgs.gov/bbs/anim/h 1940.html). Therefore, a foraging factor of 0.5 is a more reasonable 

estimate. 

NOAEL/LOAEL Multiplier 

A NOAEL is prefened to a LOAEL as a screening ecotoxicity value to ensure that risk is not 

underestimated (USEPA, 1997c). 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. l) 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 

refened to in the ERAGS that is used to support the use of 0.1 as the NOAEL/LOAEL multiplier 

indicates that 96% of chemicals included in the review had a 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. LOAEL values were used in Step 3.2 as alternative SEV values. 

Maximum Detected Concentration 

The use of the maximum detected concentration as the EPC may overestimate risk since the receptor 

is actually exposed to a broader range of contaminant concentrations rather than the maximum 
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detected concentrations. Exposure would occur throughout the site at various levels , including the 

EPC. Thus, actual risks may be lower than those presented in the assessment. Mean concentrations 

for preliminary COCs (as presented in Tables 7-12A/B and 7-13A/B) were used in Step 3.2 as the 

alternative values for EPCs. 

7.6.2 Identification of COCs in SEAD-121C Surface Water 

Only aluminum and iron were retained as preliminary COCs in surface water. The HQ associated 

with exposure to aluminum in SEAD-121 C surface water is at 1 for the meadow vole. If the LOAEL 

was used, the HQ would be below 1 (Table 7-14A). 

The HQs associated with exposure to iron in SEAD-121 C surface water are approximately 20 for the 

deer mouse, short-tailed shrew, and meadow vole, and 10 for the red fox. The maximum 

concentration detected at SWDRMO-2 (110 mg/L) is much higher than the iron concentrations 

detected in other surface water samples (ranging from not detected to 17.2 mg/L). The average iron 

concentration detected in surface water at SEAD-12 IC is 12 mg/L. If the second highest iron 

concentration (17.2 mg/L) were used, the HQs for all receptors would be at or below 3. The 

alternative HQs based on the maximum detected concentration and the LOAEL SEVs are at 1 or 2 

(Tab)e 7-14A). Further, it should be noted that as no iron toxicity infonnation was available for 

ecological receptors, the dietary reference intake for a child (Wright, 2001) was used as the SEV for 

iron. This is an overly conservative assumption. 

Based on the above discussion, aluminum and iron in surface water were not retained as final COCs. 

As a result, no COCs were identified for SEAD-12 IC surface water. 

7.6.3 Identification ofCOCs in SEAD-121C Soil 

Based on the calculated risk estimates for the screening level ERA, one VOC (meta/para xylene), two 

PAHs (phenanthreue and pyrene), one PCB (Aroclor-1254), one pesticide (4,4'-DDT), and several 

metals (antimony, barium, cadmium, chromium, copper, lead, silver, thallium, and zinc) were 

identified as preliminary COCs in SEAD-121 C soil as the associated HQs were at least 1 for one or 

more receptors (see Table 7-l0A). This section presents further evaluation of the preliminary COCs 

identified in SEAD-121 C soil based on the SLERA results. Upon the refinement described in this 

section, no COPC was identified for SEAD-121C soil. 

Meta/para xylene 

For meta/para xylene, the HQs for the deer mouse, short-tailed shrew, meadow vole, and red fox 

exposed to total soil (0-4 ft. bgs) are above 1. The HQs for all receptors exposed to surface soil (0-2 

ft. bgs) and the American robin exposed to total soil are below 1. 

Meta/para xylene and ortho xylene were detected infrequently in SEAD-121 C soil (four out of 56 

samples and two out of 56 samples, respectively). The maximum meta/para xylene concentration 
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(130 mg/Kg) was detected in SBDR.tv1O-9 at 2-6 ft . bgs . The meta/para xylene concentration detected 

in SBDRMO-9 at 0-2 ft . bgs was 4.4 mg/Kg. Meta/para xylene was not detected in any of the 

adjacent locations (SBDRMO-6, SBDRMO-12, and SSDRMO-8) . Therefore, the maximum detected 

concentration of meta/para xylene, 130 mg/Kg, at 2-6 ft. bgs, is an isolated hit and does not represent 

the average EPC in soil. If the average meta/para xylene concentration were used, the HQs for all 

identifi ed receptors would be below 1 (as shown in Table 7-14B). In addition, the HQs based on the 

maximum detected concentration and the LOAEL are below 1 for all receptors (Table 7-14A). Based 

on the infrequent detection of meta/para xylene, the high volatility of xylene, and the relatively low 

(i .e., below 1) HQs based on the alternative assumptions (LOAEL used as SEV and/or average 

concentration used as EPC) for all receptors, meta/para xylene is not expected to have any significant 

impacts on ecological receptors at the site and was not identified as a COC in SEAD-121 C soil. 

Phenanthrene 

For phenanthrene, the HQs for the short-tailed shrew exposed to surface and total soil are at 1; the 

HQs for the meadow vole exposed to surface and total soil are approximately 2; and the HQs for all 

the other receptors are below 1. The HQs are based on the maximum detected concentrations and the 

NOAEL SEVs derived from the LOAEL value for benzo(a)pyrene. The alternative HQs based on the 

maximum detected concentration and the LOAEL value for benzo(a)pyrene are all below 1 (as shown 

in Table 7-14A). The alternative HQs based on the NOAEL SEV and the mean concentration of 

phenanthrene in surface and total soil for the shrew and vole are at least one magnitude below 1 (as 

shown in Table 7-14B). The alternative HQs based on the LOAEL SEV and the mean concentration 

of phenanthrene in surface and total soil for the shrew and vole are at least two magnitudes below 1 

(as sho\-vn in Table 7-14C). Due to the fact that the HQs based on the SLERA are at 1 or 2 for the 

shrew and vole and all the alternative HQs are below 1, and the fact that the SLERA results are based 

on conservative assumptions (e.g. , SEV for benzo(a)pyrene was used for phenanthrene), 

phenanthrene is not expected to have any significant impacts on ecological receptors at the site and 

was not identified as a COC. 

Pyrene 

For pyrene, the HQs for the short-tailed shrew exposed to surface and total soil are approximately 2; 

the HQs for the meadow vole exposed to surface and total soil are approximately 3; and the HQs for 

all the other receptors are below 1. The HQs are based on the maximum detected concentrations and 

the NOAEL SEVs derived from the LOAEL value for benzo(a)pyrene. The alternative HQs are 

based on the maximum detected concentration and the LOAEL values for benzo(a)pyrene are all 

below 1 (as shown in Table 7-14A). The alternative HQs based on the NOAEL SEVs and the mean 

concentrations of pyrene in surface and total soil for the shrew and vole are approximately 0.1 (as 

shown in Table 7-14B). The alternative HQs based on the LOAEL SEV and the mean concentrations 

ofpyrene in surface and total soil for the shrew and vole are approximately 0.01 (as shown in Table 

7-14C). Due to the fact that the HQs based on the SLERA are slightly above 1 for the shrew and vole 

and all the alternative HQs are below 1, and the fact that the SLERA results are based on conservative 
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assumptions (e.g. , SEV for benzo(a)pyrene was used for pyrene), pyrene is not expected to have any 

significant impacts on ecological receptors at the site and was not identified as a COC. 

Aroclor-1254 

For Arnclor-1254, the HQs for the deer mouse, American robin, and short-tailed shrew exposed to 

surface and total soil are slightly above 1 (i.e. , ranging from 2 to 3) and the HQs for all the other 

receptors are below l. The HQs are based on the maximum detected concentrations and the NOAEL 

SEVs. The NOAEL SEV for the robin was derived from the LOAEL value for the ring-necked 

pheasant. Aroclor-1254 was detected in nine out of 68 soil samples and was only detected in surface 

soil (i.e., 0-2 ft. bgs). 

The alternative HQs based on the maximum detected concentration and the LOAEL value are all 

below 1 (as shown in Table 7-14A) . The alternative HQs based on the NOAEL SEVs and the mean 

concentration of Arcolor-1254 in surface and total soil for the mouse, robin, and shrew range from 0.1 

to 0.2 (as shown in Table 7-14B). The alternative HQs based on the LOAEL SEV and the mean 

concentration of Aroclor-1254 in surface and total soil are at least two magnitudes below 1 (as shown 

in Table 7-14C). Due to the fact that the HQs based on the SLERA are slightly above 1 for the 

mouse, robin, and shrew and all the alternative HQs are below 1, and the fact that the SLERA results 

are based on conservative assumptions, Aroclor-1 254 is not expected to have any significant impacts 

on ecological receptors at the site and was not identified as a COC. 

4,4'-DDT 

For 4,4'-DDT, the HQs for the American robin exposed to surface and total soi l are above I at 

approximately 20. The HQs for all the other receptors are below 1. The HQs are based on the 

maximum detected concentrations and the NOAEL SEV derived from the LOAEL value for the 

brown pelican. It should be noted that the NOAEL SEV identified for the SLERA may overstate 

potential risks associated with 4,4' -DDT exposure. As an example, the toxicity reference values 

adopted by Navy/USEPA Region 9 BT AG and recommended by the California Department of Toxic 

Substances Control Human and Ecological Risk Division (HERD) range from 0.009 mg/Kg-day to 

1.5 mg/Kg-day for birds. The NOAEL SEV identified for this SLERA was 0.0028 mg/Kg-day for 

birds . Therefore, the NOAEL SEV identified for 4,4' -DDT is a conservative estimate and may 

overstate potential risks. The alternative HQs based on the maximum detected concentration and the 

LOAEL SEV are 2 for the American robin (as shown in Table 7-14A). The alternative HQs based on 

the NOAEL SEV and the mean concentration of 4,4'-DDT in surface and total soil are at 1 for the 

American robin (as shown in Table 7-14B). The alternative HQs based on the LOAEL SEV and the 

mean concentration of 4,4'-DDT in surface and total soil are 0.1 for the American robin (as shown in 

Table 7-14C). Due to the fact that the HQs based on the SLERA are below 1 for all the mammalian 

receptors and that the alternative HQs for the robin are close to 1 (ranging from 0.1 to 2), and the fact 

that the SLERA results are based on conservative assumptions (e.g., conservative SEVs for birds) , 
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4,4 ' -DDT is not expected to have any significant impacts on ecological receptors at the site and was 

not identified as a COC. 

Antimony 

For antimony, the HQs for all identified receptors exposed to surface and total soil are above 1. An 

antimony SEY was not identified for birds and therefore, risks to the American robin were not 

quantified for exposure to antimony. The HQs for the mammalian receptors are based on the 

maximum detected concentrations and the NOAEL SEYs. The SEYs for antimony are based on the 

LOAEL value from a drinking water study. Metals tend to be more bioavailable in their soluble 

fo1ms while less bioavailable in soil. 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, bioavailability of antimony is expected to be much lower than that of the toxicity 

studies from which the SEYs were identified. Further, the alternative HQs based on the LOAEL 

SEYs and the mean concentration of antimony in surface and total soil for all receptors are at 1 as 

shown in Table 7-14C. Due to the fact that the alternative HQs are based on the LOAEL SEYs and 

the mean concentrations of antimony are at 1, and the fact that the SLERA results are based on 

conservative assumptions (e.g., 100% bioavailability and SEYs based on drinking water study were 

used) , antimony is not expected to have any significant impacts on ecological receptors at the site and 

was not identified as a COC. 

Barium 

For barium, the HQs for the deer mouse, An1erican robin, short-tailed shrew, and meadow vole 

exposed to surface and total soil are slightly above 1 (ranging from 2 to 5) and the HQs for the red fox 

are below 1. The alternative HQs based on the mean concentrations of barium in surface and total 

soil are all below 1 (as shown in Table 7-14B and Table 7-14C). The alternative HQs based on the 

LOAEL SEY and the maximum barium concentrations in surface and total soil are below 1 for the 

mouse, shrew, and vole, and are at 3 for the American robin (as shown in Table 7-14A). Due to the 

fact that the HQs based on the SLERA are slightly above I (ranging from 2 to 5) for the mouse, robin, 

shrew, and vole and that all the alternative HQs based on the mean barium concentrations are below 

1, and the fact that the SLERA results are based on conservative assumptions (e.g., 100% 

bioavailability), barium is not expected to have any significant impacts on ecological receptors at the 

site and was not identified as a COC. 

Cadmium 

For cadmium, the HQs for the deer mouse, American robin , shmt-tailed shrew, and meadow vole 

exposed to surface and total soil are above l (ranging from 3 to 10), and the HQs for the red fox are 

below l . The alternative HQs based on the maximum detected concentration and the LOAEL SEY 

are below or at l (as shown in Table 7-14A). The alternative HQs based on the LOAEL SEY and the 

mean concentrations of cadmium in surface and total soil are all below 1 (as shown in Table 7-14C). 
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The alternative HQs based on the NOAEL SEY aud the mean cadmium concentrations in surface and 

total soil are below or at 1 for the mouse, robin, and vole and are at 2 for the shrew (as shown in 

Table 7-14B) . All the alternative HQs are below or at 1 except that the HQs based on the NOAEL 

SEY, and the mean cadmium concentrations are slightly above 1 (2) for the shrew. Further, the 

SLERA results are based on conservative assumptions (e.g., 100% bioavailability). Therefore, 

cadmium is not expected to have any significant impacts on ecological receptors at the site and was 

not identified as a COC. 

Copper 

For copper, the HQs for all identified receptors are above I (ranging from 4 to approximately 70). 

The SLERA results are based on the maximum copper concentrations, the NOAEL SEVs, and the 

100% bioavailability. 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 (USEPA, 2001b). Further, the alternative HQs based on the 

mean copper concentrations are below 1 or slightly above I (ranging from 0.1 to 4 as shown in Table 

7-14B and Table 7-14C). Due to the fact that the SLERA results are based on conservative 

assumptions (e.g., 100% bioavailability) and that the alternative HQs based on the mean copper 

concentrations are below 1 or slightly above 1, copper is not expected to have any significant impacts 

on ecological receptors at the site and was not identified as a COC. 

For lead, the HQs for all identified receptors are above I (ranging from 5 to approximately 200). The 

SLERA results are based on the maximum lead concentrations, the NOAEL SEVs, and the 100% 

bioavailability. The NOAEL SEVs identified for mammals are based on a study of lead acetate . 

Lead acetate is much more soluble than the other lead compounds expected in soil (e.g., lead 

carbonates and lead oxides). Therefore, the bioavailability of lead in soil is expected to be much 

lower than the bioavailability of lead acetate. The oral bioavailability of lead in soil has been more 

extensively studied than any other metal. USEPA assumes a relative bioavailability factor for lead of 

0.6 in its adult lead model (USEPA, 1996a). Fmther, the alternative HQs based on the mean lead 

concentration and the LOAEL SEY are below 1 for all receptors (as shown in Table 7-14C). Due to 

the fact that the alternative HQs based on the mean concentrations and the LOAEL SEVs are below 1, 

and the fact that the SLERA results are based on conservative assumptions (e.g. , 100% 

bioavailability), lead is not expected to have any significant impacts on ecological receptors at the site 

and was not identified as a COC. 

Silver 

For silver, the HQs for the deer mouse, short-tailed shrew, and meadow vole exposed to surface and 

total soil are above 1 (6, 7, and 6, respectively), and the HQs for all the other receptors are below I. 

The HQs are based on the maximum detected concentrations and the NOAEL SEVs. The alternative 
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HQs based on the maximum detected concentration and the LOAEL SEY are below 1 for the mouse, 

shrew, and vole (as shown in Table 7-14A) . The alternative HQs based on the NOAEL SEYs and the 

mean concentrations of silver in surface and total soil are below I for the mouse, shrew, and vole (as 

shown in Table 7-14B). The alternative HQs based on the LOAEL SEYs and the mean 

concentrations of silver in surface and total soil are below I for the mouse, shrew, and vole ( as shown 

in Table 7-14C). Due to the fact that the HQs based on the SLERA are at I for the short-tailed shrew 

and all the alternative HQs are below 1, and the fact that the SLERA results are based on conservative 

assumptions (e .g., 100% bioavailability), silver is not expected to have any significant impacts on 

ecological receptors at the site and was not identified as a COC. 

Thallium 

For thallium, the HQs for all receptors are below 1 except that the HQ for the short-tailed shrew 

exposed to total soil is slightly above I at 2. The HQs are based on the maximum detected 

concentrations and the NOAEL SEYs. The NOAEL SEYs for mammals were derived from the 

LOAEL value by adjusting the NOAEL/LOAEL multiplier. As discussed in Section 7.6.1 , the 

NOAEL/LOAEL multiplier is likely to overstate potential risks . It should be noted that the NOAEL 

SEY identified for the SL ERA (0 .16 mg/Kg-day for the shrew) may overstate potential risks 

associated with thallium exposure. As an example, the toxicity reference values adopted by 

Navy/USEPA Region 9 BTAG and recommended by the California Department of Toxic Substances 

Control HERD range from 0.48 mg/Kg-day to 1.43 mg/Kg-day for mammals . Further, the alternative 

HQ based on the maximum detected concentration in total soil and the LOAEL SEY for the shrew is 

0.09 (as shown in Table 7-14A) . The alternative HQ based on the NOAEL SEY and the mean 

concenh·ation of thallium in total soil for the shrew is 0.3 (as shown in Table 7-14B). The alternative 

HQ based on the LOAEL SEY and the mean concentration of thallium in total soil for the shrew is 

0.03 (as shown in Table 7-14C). Due to the fact that the HQs based on the SLERA are slightly above 

1 and all the alternative HQs are below 1, and the fact that SLERA results are based on conservative 

assumptions (e.g., conservative SEY), thallium is not expected to have any significant impacts on 

ecological receptors at the site and was not identified as a COC. 

For zinc, the HQs for the red fox exposed to SEAD-121C surface and total soil are below 1 at 0.6. 

The HQs for the meadow vole are at l and the HQs for the other receptors are above I at 4, 7, and 6 

for the deer mouse, American robin, and short-tailed shrew, respectively. 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, 2003). Further, the 

alternative HQs based on the maximum zinc concentrations and the LOAEL SEYs are 2, 7, 3, and 0.7 

for the mouse, robin, shrew, and vole, respectively (as shown in Table 7-14A). The alternative HQs 

based on the mean zinc concentrations are below 1 for all receptors (as shown in Tables 7-14B and 7-

14C). Zinc is not expected to have any significant impacts on ecological receptors at the site and was 
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not identified as a COC based on the following facts : 1) the alternative HQs based on the mean 

concentrations are below 1 for all receptors; 2) the SLERA results are based on conservative 

assumptions ( e.g., 100% bioavailability); and 3) zinc is an essentia l nutrient and organisms can 

physiologically regulate absorption and excretion. 

Based upon the above discussions and the factors presented m Section 7.6.1 , no COCs were 

identified for SEAD-121 C surface and total soil. 

7.6.4 Identification of COCs in SEAD-121C Ditch Soil 

Based on the calculated risk estimates for the SLERA, cyanide and several metals (antimony, 

cadmium, copper, lead, selenium, and zinc) were identified as preliminary COCs in SEAD-121C 

ditch soil. This section presents further evaluation of the preliminary COCs identified in SEAD-121 C 

ditch soil based on the SLERA results. Upon the refinement described in this section, no COPC was 

identified as COCs for SEAD-121 C ditch soil. 

Antimony 

For antimony, the HQs for all mammalian receptors exposed to SEAD-121 C ditch soil are above 

except the HQ for the red fox, which is 0.2. Antimony SEV was not identified for birds and 

therefore, risk to the American robin or great blue heron was not quantified for exposure to antimony. 

The HQs are based on the maximum detected concentration and the NOAEL SEVs. For mammals, 

the antimony SEVs are based on the LOAEL value from a drinking water study. Metals tend to be 

more bioavailable in their soluble fo1ms while less bioavailable in soil. 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, bioavailability of antimony is expected to 

be much lower than that of the toxicity studies from which the SEVs were identified. Fmther, the 

alternative HQs based on the LOAEL SEVs for all mammalian receptors are below 1 as shown in 

Table 7-lSA and Table 7-lSC. Due to the fact that the alternative HQs based on the LOAEL SEVs 

are below I and the fact that the SLERA. results are based on conservative assumptions ( e.g., 100% 

bioavailability and SEVs based on drinking water study were used), antimony is not expected to have 

any significant impacts on ecological receptors at the site and was not identified as a COC. 

Cadmium 

For cadmium, the HQs for the deer mouse, American robin, and short-tailed shrew exposed to SEAD-

121 C ditch soil are above 1 ( 4, 4, and 6, respectively). The HQ for the meadow vole exposed to 

cadmium in ditch soil is at 1, and the HQs for the red fox and great blue heron are below 1. The 

alternative HQs based on the maximum detected concentration and the LOAEL SEVs are below 1 for 

all receptors (as shown in Table 7-lSA). The alternative HQs based on the LOAEL SEV and the 

mean concentration of cadmium in ditch soil are all below 1 (as shown in Table 7-lSC). The 

alternative HQs based on the NOAEL SEV and the mean cadmium concentrations in ditch soil are 
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below or at 1 for all receptors (as shown in Table 7-lSB). Further, the SLERA results are based on 

conservative assumptions (e.g. , 100% bioavailability). Therefore, cadmium is not expected to have 

any significant impacts on ecological receptors at the site and was not identified as a COC. 

Copper 

For copper, the HQs for deer mouse , short-tailed shrew, and meadow vole are above 1 (3, 3, and 9, 

respectively) and the HQs for the American robin, red fox, and great blue heron are below 1. The 

SLERA results are based on the maximum copper concentration, the NOAEL SEYs, and the 100% 

bioavailability. 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 (USEPA, 2001b) . Further, the alternative HQs based on the mean copper 

concentrations are below 1 or at 1 for all receptors (as shown in Table 7-15B and Table 7-lSC). Due 

to the fact that the SLERA results are based on conservative assumptions (e.g., 100% bioavailability) 

and that the alternative HQs based on the mean copper concentration are below or at 1, copper is not 

expected to have any significant impacts on ecological receptors at the site and was not identified as a 

coc. 

For lead, the HQs for the American robin and meadow vole are above 1 (3 and 4, respectively). The 

HQs for the short-tailed shrew and great blue heron are at 1, and the HQs for all the other receptors 

are below 1. The NOAEL SEY s identified for mammals are based on a study of lead acetate. Lead 

acetate is much more soluble than the other lead compounds expected in soil (e. g., lead carbonates 

and lead oxides). Therefore, the bioavailability of lead in soil is expected to be much lower than the 

bioavailability of lead acetate. The oral bioavailability of lead in soil has been more extensively 

studied than any other metal. USEPA assumes a relative bioavailability factor for lead of 0.6 in its 

adult lead model (US EPA, 1996a). Further, the alternative HQs based on the LOAEL SEY s are 

below 1 for all receptors (as shown in Tables 7-lSA and 7-ISC) . Due to the fact that the HQs based 

on the SLERA are slightly above 1 for the robin and vole and the alternative HQs based on the 

LOAEL SEYs are below I and the fact that the SLERA results are based on conservative assumptions 

( e.g., 100% bioavailability), lead is not expected to have any significant impacts on ecological 

receptors at the site and was not identified as a COC . 

Selenium 

The HQs for all receptors exposed to selenium to SEAD-121 C ditch soil are below 1 except the HQ 

for the short-tailed shrew, which is at 1. The HQs are based on the maximum detected concentration, 

the NOAEL SEY, and 100% bioavailability. The alternative HQs for the shrew are all below I 

(Tables 7-lSA, 7-lSB, and 7-lSC). Due to the fact that the HQs based on the NOAEL SEVs and the 

maximum selenium concentration are below or at 1 for all receptors and the alternative HQs are all 

below 1, and the fact that the SLERA results are based on conservative assumptions (e. g. , 100% 
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bioavailability), selenium is not expected to have any significant impacts on ecological receptors at 

the site and was not identified as a COC. 

The HQs for all receptors exposed to zinc to SEAD-121 C ditch soil are below 1 except the HQ for the 

American robin, which is at 1. 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 fonning 

complexes with a variety of organic and inorganic complexing groups. Sorption is the dominant 

reaction of zinc (A TSDR, 2003 ). Further, the alternative HQs are all below or at 1 for the American 

robin (as shown in Tables 7-15A, 7-15B, and 7-15C) . Zinc is not expected to have any significant 

impacts on ecological receptors at the site and was not identified as a COC based on the following 

facts : 1) the HQs based on the NOAEL SEVs and the maximum detected concentration were below 

or at 1 for all receptors; 2) the alternative HQs are below or at 1 for all receptors; 3) the SLERA 

results are based on conservative assumptions ( e.g., 100% bioavailability and a foraging factor of 1 ); 

and 4) zinc is an essential nutrient and organisms can physiologically regulate absorption and 

excretion. 

Based upon the above discussions and the factors presented m Section 7.6.1 , no COCs were 

identified for SEAD-121 C ditch soil. 

7.6.5 Identification of COCs in SEAD-1211 Surface Water 

As discussed in Section 7.5.1.4 , surface water COPC concentrations (with the exception of aluminum 

and iron concentrations) would result in insignificant exposure compared to the soil or ditch soil 

COPC concentrations. HQs associated with exposure to aluminum and iron in SEAD-1211 surface 

water are below I for all receptors; therefore, no COCs were identified for SEAD-121 I surface water. 

7.6.6 Identification of COCs in SEAD-1211 Soil 

Based on the calculated risk estimates for the SLERA, nine PAHs (anthracene, benzo(a)anthracene, 

benzo(a)pyrene , benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 

phenanthrene, and pyrene), one pesticide (4,4'-DDT), cyanide, and several metals (antimony, arsenic, 

cadmium, chromium, cobalt, copper, lead, manganese, selenium, silver, thallium, and vanadium) 

were identified as preliminary COCs in SEAD-121 I soil as the associated HQs were at least 1 for one 

or more receptors (see Table 7-llA). This section presents further evaluation of the preliminary 

COCs identified in SEAD-1211 soil based on the SLERA results. Upon the refinement described in 

this section, no CO PCs were identified as soil COCs for SEAD-121 I soil. 

The HQs for the American robin and red fox exposed to PAHs in SEAD-12 lI soil are all below 1. 

The HQs for the deer mouse are below 1 for all PAHs except that the HQs for the mouse exposed to 
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phenanthrene and pyrene are slightly above 1 at 2. For the short-tailed shrew, the HQs associated 

with exposure to benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, 

and clu·ysene are at I and the HQs associated with exposure to phenantlu·ene and pyrene are slightly 

above I at 3 . For the meadow vole, the HQs for nine PAHs (anthracene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 

phenanthrene, and pyrene) are at 1 or slightly above l (ranging from 1 to 5) . These HQs are based on 

the maxinmm detected concentrations and the NOAEL SEYs derived from the LOAEL value for 

benzo(a)pyrene, the most toxic PAH . The NOAEL was developed by applying a NOAEL/LOAEL 

multiplier of 0.1 to the LOAEL. The conservative estimate of the NOAEL/LOAEL multiplier may 

result in overestimate of potential risks. In addition, Magee et al. (1996) recommended a P AH 

bioavailability value of 0.29 for the soil oral exposure route based on a review of available studies. 

Further, the alternative HQs based on the maximum detected concentrations and the LOAEL value 

for benzo( a )pyrene are below 1 for all receptors exposed to the nine P Al-Is identified as preliminary 

COCs (as shown in Table 7-16A) . The alternative HQs based on the mean concentrations in soil for 

all receptors are below I (as shown in Tables 7-16B and 7-ISC). Due to the fact that the HQs based 

on the SLERA are below 1 or slightly above I for the mouse, shrew, and vole and all the alternative 

HQs are below 1, and the fact that the SLERA results are based on conservative assumptions (e.g., 

SEY for benzo(a)pyrene was used for other PAHs , I 00% bioavailability), PAHs were not expected to 

have any significant impacts on ecological receptors at the site and were not identified as COCs. 

4,4'-DDT 

For 4,4'-DDT, the HQ for the American robin is above I at 7, and the HQs are below I for all the 

other receptors. The HQs are based on the maximum detected concentration and the NOAEL SEYs. 

The NOAEL SEY for the American robin was based on the LOAEL value for the brown pelican. It 

should be noted that the NOAEL SEY identified for the SLERA may overstate potential risks 

associated with 4,4'-DDT exposure. As an example, the toxicity reference values adopted by 

Navy/USEPA Region 9 BT AG and recommended by the California Department of Toxic Substances 

Control HERD range from 0.009 mg/Kg-day to I .5 mg/Kg-day for birds . The NOAEL SEY 

identified for this SLERA was 0.0028 mg/Kg-day for birds. Therefore, the NOAEL SEY identified 

for 4,4' -DDT is a conservative estimate for birds and may overstate potential risks. The alternative 

HQ based on the maximum detected concentration and the LOAEL SEY is below 1 for the American 

robin (as shown in Table 7-16A) . The alternative HQs based on the mean concentration of4,4'-DDT 

in soil are below 1 for the American robin (as shown in Table 7-16B and Table 7-16C). Due to the 

fact that the alternative HQs are below I for all receptors , and the fact that the SLERA results are 

based on conservative assumptions (e.g. , conservative SEYs), 4,4'-DDT is not expected to have any 

significant impacts on ecological receptors at the site and was not identified as a COC. 

Antimonv a.ncl Arsenic 

For antimony and arsenic, the HQs for the deer mouse, short-tailed shrew, and meadow vole exposed 

to SEAD-1211 surface soil are above or at 1, and the HQs for all the other receptors are below 1. 
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Antimony SEY was not identified for birds and therefore, 1isks to the American robin was not 

quantified for exposure to antimony. The HQs are based on the maximum detected concentrations 

and the NOAEL SEYs. The SEYs for antimony are based on the LOA.EL va lue from a drinking 

water study, and the SEYs for arsenic are based on a drinking water (plus incidental food intake) 

study . Metals tend to be more bioavailable in their soluble fom1s while less bioavailable in soil. 

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). Numerous studies of the oral 

bioavailability of soil-bound arsenic have been conducted (reviewed in Yalberg et al. , 1997; Ruby et 

al. , 1999). The mean bioavailability of arsenic in soil ranged from 0.03 to 0.48 . Therefore, 

bioavailability of antimony and arsenic is expected to be much lower than that of the toxicity studies 

from which the SEYs were identified. Further, the alternative HQs based on the LOA.EL SEYs and 

the mean concentrations of antimony and arsenic in surface soil for all receptors are below 1 as shown 

in Tables 7-16C. Due to the fact that the alternative HQs based on the LOA.EL SEVs and the mean 

concentrations are below 1 and the fact that the SLERA results are based on conservative assumptions 

(e.g., 100% bioavailability and SEYs based on drinking water study were used), neither antimony nor 

arsenic are expected to have any significant impacts on ecological receptors at the site and were not 

identified as COCs. 

Cadmium 

For cadmium, the HQs for the deer mouse , American robin, and short-tailed shrew exposed to surface 

soil are above 1 (2, 2, and 3, respectively), and the HQs for the meadow vole and red fox are below 1. 

The alternative HQs based on the maximum detected concentration and the LOA.EL SEY are below 1 

for the mouse , robin, and shrew (as shown in Table 7-16A). The alternative HQs based on the mean 

concentration of cadmium in surface soil are all below 1 (as shown in Tables 7-16B and 7-16C) . Due 

to the fact that the HQs based on the NOA.EL SEY and the maximum detected concentration are 

either below 1 or slightly above 1 and the alternative HQs are all below 1, and the fact that the 

SLERA results are based on conservative assumptions ( e.g., 100% bioavailability) , cadmium is not 

expected to have any significant impacts on ecological receptors at the site and was not identified as a 

coc. 

Chromium 

For chromium, the HQ for the American robin is slightly above 1 at 3 and the HQs for all the other 

receptors are below 1. The alternative HQ for the robin based on the maximum detected 

concentration and the LOA.EL SEV is 2 (as shown in Table 7-16A). The alternative HQ based on the 

NOAEL SEY and the mean concentration of chromium in surface soil for the robin is 0.2 (as shown 

in Table 7-16B). The alternative HQ based on the LOAEL SEV and the mean concentration of 

chromium in surface soil is 0.1 (as shown in Table 7-16C). Due to the fact that the HQs based on the 

SLERA are below 1 or slightly above 1 for the identified receptors and that the alternative HQs based 

on the mean chromium concentration are below 1, and the fact that the SLERA results are based on 

July 2005 Page 7-4 1 
P:\PIT\Projects\SENECA \PlD Area\Report\Draft Final\Text\Sec7 _DF.doc 



Seneca A1my Depot Activity 
Romulus, New York 

Draft Final RI Report 
SEAD-121C & SEAD-1211 

conservative assumptions (e.g. , foraging factor of 1 for the robin), chromium is not expected to have 

any significant impacts on ecological receptors at the site and was not identified as a COC. 

Cobalt 

For cobalt, the HQs for the deer mouse, short-tailed slu·ew, and meadow vole exposed to surface soil 

are above 1 (5, 8, and 9, respectively) and the HQs for the American robin and red fox are below 1. 

The HQs are based on the maximum detected concentration and the NOAEL SEVs. The NOAEL 

SEVs for mammals were derived from the LOAEL value by adjusting the NOAEL/LOAEL 

multiplier. As discussed in Section 7.6.1 , the NOAEL/LOAEL multiplier is likely to overstate 

potential risks . Further, the alternative HQs based on the maximum detected concentration and the 

LOAEL SEVs are below 1 for the mouse, shrew, and vole (as shown in Table 7-16A). The 

alternative HQs based on the mean concentration of cobalt in surface are all below 1 for the mouse, 

shrew, and vole (as shown in Table 7-16B and Table 7-16C). Due to the fact that all the alternative 

HQs are below 1 and the fact that the SLERA results are based on conservative assumptions (e.g., 

conservative SEV), cobalt is not expected to have any significant impacts on ecological receptors at 

the site and was not identified as a COC. 

Copper 

For copper, the HQ for the meadow vole is slightly above 1 at 2 and the HQs for all the other 

receptors are below 1. The SLERA results are based on the maximum copper concentration, the 

NO AEL SEV, and the 100% bioavailability. 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 (USEPA, 2001 b ). Further, the 

alternative HQ based on the maximum detected concentration and the LOAEL SEV is at 1 for the 

vole (as shown in Table 7-16A). The alternative HQs based on the mean copper concentrations are 

below 1 (as shown in Table 7-16B and Table 7-16C). Due to the fact that the SLERA results are 

based on conservative assumptions (e.g., 100% bioavailability) and that all alternative HQs are below 

or at 1, copper is not expected to have any significant impacts on ecological receptors at the site and 

was not identified as a COC. 

Cyanide 

For cyanide, the HQ for the American robin is slightly above I at 2 and the HQs for all the other 

receptors are below 1. The alternative HQ for the robin based on the maximum detected 

concentration and the LOAEL SEV is 0.07 (as shO\.vn in Table 7-16A). The alternative HQ based on 

the NOAEL SEV and the mean concentration of cyanide in surface soil for the robin is 0.4 (as shown 

in Table 7-16B). The alternative HQ based on the LOAEL SEV and the mean concentration of 

cyanide in surface soil is 0.01 (as shO\vn in Table 7-16C) . Due to the fact that the HQs based on the 

SLERA are below 1 or slightly above 1 for the identified receptors and that the alternative HQs are all 

below 1, and the fact that the SLERA results are based on conservative assumptions (e.g., foraging 
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factor of one for the robin), cyanide is not expected to have any significant impacts on ecological 

receptors at the site and was not identified as a COC. 

For lead, the HQ for the meadow vole exposed to SEAD-12 ll surface soil is at I and the HQs for all 

the other receptors are below I. The NOAEL SEYs identified for mammals are based on a study of 

lead acetate. Lead acetate is much more soluble than the other lead compounds expected in soil (e.g., 

lead carbonates and lead oxides). Therefore, the bioavailability of lead in soil is expected to be much 

lower than the bioavailability of lead acetate. The oral bioavailability of lead in soil has been more 

extensively studied than any other metal. USEPA assumes a relative bioavailability factor for lead of 

0.6 in its adult lead model (USEPA, 1996a). Further, the alternative HQ based on the maximum lead 

concentrntions and the LOAEL SEY is 0.1 for the vole (as shown in Table 7-16A). The alternative 

HQs based on the mean lead concentration are below 1 for the vole (as shown in Tables 7-16B and 7-

16C). Due to the fact that the HQs based on the SLERA are below or at 1 for all receptors and all 

alternative HQs are below 1, and the fact that the SLERA results are based on conservative 

assumptions (e.g., 100% bioavailability), lead is not expected to have any significant impacts on 

ecological receptors at the site and was not identified as a COC. 

Manganese 

For manganese, the HQs for the deer mouse, American robin, short-tailed shrew, meadow vole, and 

red fox exposed to SEAD-121 I surface soil are above 1 (ranging from 10 to approximately 300). The 

HQs are based on the maximum detected concentration, the NOAEL SEYs, and 100% bioavailability. 

In humans and animals , manganese is an essential nutrient that plays a role in bone mineralization, 

protein and energy metabolism, metabolic regulation, cellular protection from damaging free radical 

species, and the formation of glycosaminoglycans (ATSDR, 2000). The alternative HQs based on the 

mean concentration and the LOAEL SEY s are below I for the robin and fox and are at 1, 2, and 4 for 

the mouse, shrew, and vole, respectively (as shown in Table 7-16C). Due to the fact that the 

alternative HQs based on the LOAEL SEYs and the mean concentration are below I or slightly above 

1 and the fact that the SLERA results are based on conservative assumptions ( e.g., 100% 

bioavailability), manganese is not expected to have any significant impacts on ecological receptors at 

the site and was not identified as a COC. Further discussion of the source of manganese at the site is 

presented in Section 7.7.3. 

Selenium 

The HQs for the deer mouse, American robin , short-tailed shrew, meadow vole, and red fox are above 

I (ranging from 5 to 80). The HQs are based on the maximum detected concentration, the NOAEL 

SEYs, and I 00% bioavailability. The alternative HQs based on the mean selenium concentration and 

the LOAEL SEYs are below I or slightly above 1 (the highest at 2) for all receptors (as shown in 

Table 7-16C) . The alternative HQs based on the mean selenium concentration and the NOAEL 
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SEYs are below or slightly above 1 (the highest at 3) for all receptors (as shown in Table 7-16B). 

Due to the fact that the alternative HQs based on the mean selenium concentration are below or 

slightly above 1 and the fact that the SLERA results are based on conservative assumptions (e.g., 

I 00% bioavailability), selenium is not expected to have any significant impacts on ecological 

receptors at the site and was not identified as a COC. 

Silver 

For si lver, the HQ for the short-tailed shrew is at 1, and the HQs for all the other receptors are below 

1. The HQs are based on the maximum detected concentration and the NOAEL SEYs. The 

alternative HQ based on the maximum detected concentration and the LOAEL SEY is 0.1 for the 

short-tailed shrew (as shown in Table 7-16A). The alternative HQs based on the mean concentration 

of silver in surface soil are below I for the shrew (as shown in Tables 7-16B and 7-16C). Due to the 

fact that the HQs based on the SLERA are below or at one for all receptors and all the alternative 

HQs are below 1, and the fact that the SLERA results are based on conservative assumptions (e.g., 

I 00% bioavailability), silver is not expected to have any significant impacts on ecological receptors at 

the site and was not identified as a COC. 

Thallium 

For thallium, the HQs for the deer mouse, American robin, short-tailed shrew, meadow vole, and red 

fox exposed to SEAD-1211 surface soil are above I (ranging from 10 to approximately 100). The 

HQs are based on the maximum detected concentration and the NOAEL SEYs derived from the 

LOAEL value (for mammals) or lethal dose value (for birds). ft should be noted that the NOAEL 

SEYs identified for the SLERA for mammals (0.1 1-0.16 mg/Kg-day) may overstate potential risks 

associated with thallium exposure. As an example, the toxicity reference values adopted by 

Navy/USEPA Region 9 BTAG and recommended by the California Department of Toxic Substances 

Control HERD range from 0.48 mg/Kg-day to 1.43 mg/Kg-day for mammals. Further, the alternative 

HQs based on the mean concentration and the LOAEL SEYs are below or at 1 for all receptors (as 

shown in Table 7-16C). The alternative HQs based on the NOAEL SEYs and the mean 

concentration of thallium in surface soil are below 1 or slightly above 1 (ranging from 2 to 5) for all 

receptors (as shown in Table 7-16B). Due to the fact that the alternative HQs based on the mean 

concentration are below 1 or slightly above 1 and the fact that the SLERA results are based on 

conservative assumptions (e.g., conservative SEYs), thallium is not expected to have any significant 

impacts on ecological receptors at the site and was not identified as a COC. 

Vanadium 

For vanadium, the HQs for the deer mouse, American robin, short-tailed shrew, and meadow vole 

exposed to surface soil are above I (4 , 2, 6, and 3, respectively), and the HQ for the red fox is below 

I . The HQs are based on the maximum detected concentration and the NOAEL SEY s. The 

assumption of 100% bioavailability used in the risk assessment might result in overestimate of 
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potential risks . For vanadium, bioavailability is very low, usually found to be less than 1 % of an 

administered dose (http: //www.tjclarkinc.com/minerals/vanadium.htm). Further, the alternative HQs 

based on the mean concentration are below or at 1 for all receptors (as shown in Table 7-16B and 

Table 7-16C). Due to the fact that the alternative HQs based on the mean concentration are below or 

at 1 and the fact that SLERA results are based on conservative assumptions (e.g., 100% 

bioavailability), vanadium is not expected to have any significant impacts on ecological receptors at 

the site and was not identified as a COC. 

Based upon the above discussions and the factors presented in Section 7.6.1, no COCs were 

identified for SEAD-1211 surface soil. 

7.6.7 Identification of COCs in SEAD-1211 Ditch Soil 

Based on the calculated risk estimates for the SLERA, six PAHs (benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and pyrene) and 

several metals (arsenic, cobalt, manganese, selenium, silver, thallium, vanadium, and zinc) 

were identified as preliminary COCs in SEAD-121I ditch soil as the associated HQs were at 

least 1 for one or more receptors (see Table 7-llB). This section presents further evaluation 

of the preliminary COCs identified in SEAD-121I ditch soil based on the SLERA results. 

Upon the refinement described in this section, no COPCs were identified as COCs for 

SEAD-1211 ditch soil. 

The HQs for the deer mouse, American robin, red fox, and great blue heron exposed to P AHs in 

SEAD-12II ditch soil are all below I. The HQs for the sho1t-tailed shrew are below 1 for all PAI-Is 

except for the HQs for the shrew exposed to benzo(b)fluoranthene and benzo(k)fluoranthene, which 

are at 1. For the meadow vole, the HQs associated with exposure to benzo(a)anthracene, 

benzo(a)pyrene, and pyrene are at 1 and the HQs associated with exposure to benzo(b)fluoranthene, 

benzo(k)fluoranthene, and chrysene are slightly above 1 at 2. These HQs are based on the maximum 

detected concentrations and the NOAEL SEVs derived from the LOAEL value for benzo(a)pyrene, 

the most toxic PAI-I. The NOAEL was developed by applying a NOAEL/LOAEL multiplier of 0.1 to 

the LOAEL. The conservative estimate of the NOAEL/LOAEL multiplier may result in overestimate 

of potential risks . In addition, Magee et al. ( 1996) recommended a P AH bioavailability value of 0.29 

for the soil oral exposure route based on a review of available studies. Further, the alternative HQs 

based on the maximum detected concentrations and the LOAEL value for benzo(a)pyrene are below I 

for all receptors exposed to the six PAI-Is identified as preliminary COCs (as shown in Table 7-17A). 

The alternative HQs based on the mean concentrations in soil for all receptors are below 1 (as shown 

in Tables 7-l 7B and 7-l 7C). Due to the fact that the HQs based on the SLERA are at I or slightly 

above 1 for the shrew and vole and all the alternative HQs are below 1 , and the fact that the SLERA 

results are based on conservative assumptions (e.g., SEV for benzo(a)pyrene was used for other 
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PAHs , 100% bioavailability), PAHs were not expected to have any significant impacts on ecological 

receptors at the site and were not identified as COCs. 

Arsenic 

For arsenic, the HQs for the deer mouse, American robin, short-tailed shrew, and meadow vole 

exposed to surface soil are above 1 (ranging from 3 to 7) , and the HQs for all the other receptors are 

below 1. The HQs are based on the maximum detected concentration and the NOAEL SEVs. The 

SEVs for arsenic are based on a drinking water (plus incidental food intake) study. Metals tend to be 

more bioavailable in their soluble fonns while less bioavailable in soil. Numerous studies of the oral 

bioavailability of soil-bound arsenic have been conducted (reviewed in Valberg et al., 1997; Ruby et 

al., 1999). The mean bioavailability of arsenic in soil ranged from 0.03 to 0.48. Therefore, 

bioavailability of arsenic is expected to be much lower than that of the toxicity studies from which the 

SEVs were identified. Further, the alternative HQs based on the mean concentrations of arsenic in 

ditch soil for all receptors are below or at 1 as shown in Tables 7-17B and 7-17C. Due to the fact 

that the alternative HQs based on the mean concentration are below or at I and the fact that the 

SLERA results are based on conservative assumptions (e.g., 100% bioavailability and SEVs based on 

drinking water study were used), arsenic is not expected to have any significant impacts on ecological 

receptors at the site and was not identified as a COC. 

Cobalt 

For cobalt, the HQs for the deer mouse, short-tailed shrew, and meadow vole exposed to SEAD-1211 

ditch soil are above 1 (2, 4, and 4, respectively) and the HQs for the American robin, red fox , and 

great blue heron are below l. The HQs are based on the maximum detected concentration and the 

NOAEL SEVs. The NOAEL SEVs for mammals were derived from the LOAEL value by adjusting 

the NOAEL/LOAEL multiplier. As discussed in Section 7.6.1, the NOAEL/LOAEL multiplier is 

likely to overstate potential risks. Further, the alternative HQs based on the maximum detected 

concentration and the LOAEL SEVs are below 1 for the mouse, sln·ew, and vole (as shown in Table 

7-17 A). The alternative HQs based on the mean concentration of cobalt in ditch soil are all below I 

for the mouse, shrew, and vole (as shown in Table 7-17B and Table 7-17C). Due to the fact that all 

the alternative HQs are all below 1 and the fact that the SLERA results are based on conservative 

assumptions (e.g., conservative SEV), cobalt is not expected to have any significant impacts on 

ecological receptors at the site and was not identified as a COC. 

Manganese 

For manganese, the HQs for the deer mouse, American robin, short-tailed shrew, and meadow vole 

exposed to SEAD-12 lI ditch soil are above I (ranging from 5 to approximately I 0). The HQ for the 

great blue heron is at 1, and the HQ for the red fox is below 1. The HQs are based on the maximum 

detected concentration, the NOAEL SEVs, and 100% bioavailability. In humans and animals , 

manganese is an essential nutTient that plays a role in bone mineralization, protein and energy 
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metabolism., metabolic regulation, cellular protection from damaging free radical species, and the 

formation of glycosaminoglycans (ATSDR, 2000). The alternative HQs based on the mean 

concentration and the LOAEL SEVs are below 1 for all receptors (as shown in Table 7-17C). Due to 

the fact that the alternative HQs based on the LOA.EL SEVs and the mean concentration are below 1 

and the fact that the SLERA results are based on conservative assumptions ( e.g., 100% 

bioavailability), manganese is not expected to have any significant impacts on ecological receptors at 

the site and was not identified as a COC. Further discussion of the source of manganese at the site is 

presented in Section 7. 7 .3. 

Selenium 

The HQs for the deer mouse, American robin, short-tailed shrew, and meadow vole are above 1 

(ranging from 4 to 10), and the HQs for the red fox and great blue heron are below 1. The HQs are 

based on the maximum detected concentration, the NOA.EL SEVs, and 100% bioavailability. The 

alternative HQs based on the mean selenium concentration and the LOA.EL SEVs are below 1 for all 

receptors (as shown in Table 7-17C). The alternative HQs based on the mean selenium concentration 

and the NOA.EL SEVs are below or at 1 for all receptors (as sho\'.rn in Table 7-17B) . Due to the fact 

that the alternative HQs based on the mean selenium concentration are below or at I and the fact that 

the SLERA results are based on conservative assumptions (e.g., 100% bioavailability), selenium is 

not expected to have any significant impacts on ecological receptors at the site and was not identified 

as a COC. 

Silver 

For silver, the HQs for the deer mouse, short-tailed shrew, and meadow vole are slightly above I (3, 

4, and 3, respectively) , and the HQs for all the other receptors are below 1. The HQs are based on the 

maximum detected concentration and the NOA.EL SEVs. The alternative HQs based on the 

maximum detected concentration and the LOA.EL SEVs are below I for all receptors (as shown in 

Table 7-17A) . The alternative HQs based on the NOAEL SEY and the mean concentration of silver 

in ditch soil are below or at I for all receptors (as shown in Table 7-17B). The alternative HQs based 

on the LOA.EL SEVs and the mean concentration of silver in ditch soil are below 1 for all receptors 

(as shown in Table 7-17C) . Due to the fact that the HQs based on the SLERA are below or slightly 

above 1 for the receptors and all the alternative HQs are below 1, and the fact that the SLERA results 

are based on conservative assumptions (e.g., 100% bioavailability), silver is not expected to have any 

significant impacts on ecological receptors at the site and was not identified as a COC. 

Thallium 

For thallium, the HQs for the deer mouse, American robin, short-tailed shrew, meadow vole, and red 

fox exposed to SEAD-1211 ditch soil are above 1 (ranging from 2 to approximately 20) . The HQ for 

the great blue heron is at 1. The HQs are based on the maximum detected concentration and the 

NOAEL SEVs derived from the LOA.EL value (for manunals) or lethal dose value (for birds). It 
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should be noted that the NOAEL SEVs identified for the SLERA for mammals (0.11-0.16 mg/Kg

day) may overstate potential risks associated with thallium exposure . As an example, the toxicity 

reference values adopted by Navy/USEPA Region 9 BTAG and recommended by the California 

Department of Toxic Substances Control HERD range from 0.48 mg/Kg-day to 1.43 mg/Kg-day for 

mammals. Further, the alternative HQs based on the mean concentration and the LOAEL SEVs are 

below 1 for all receptors (as shown in Table 7-17C). The alternative HQs based on the NOAEL 

SEVs and the mean concentration of thallium in ditch soil are below 1 or slightly above 1 (ranging 

from 1 to 2) for all receptors (as shown in Table 7-17B). Due to the fact that the alternative HQs 

based on the mean concentration are below 1 or slightly above 1 and the fact that the SLERA results 

are based on conservative assumptions (e.g., conservative SEVs), thallium is not expected to have any 

significant impacts on ecological receptors at the site and was not identified as a COC. 

Vanadium 

For vanadium, the HQs for the deer mouse, short-tailed shrew, and meadow vole exposed to SEAD-

1211 ditch soil are at 1 or slightly above 1 (1, 2, and 1, respectively), and the HQs for all the other 

receptors are below 1. The HQs are based on the maximum detected concentration and the NOAEL 

SEVs. The assumption of 100% bioavailability used in the risk assessment might result in 

overestimate of potential risks . For vanadium, bioavailability is very low, usually found to be less 

than 1 % of an administered dose (http://www.tjclarkinc.com/minerals/vanadium.htm) . Further, the 

alternative HQs based on the mean concentration are below or at 1 for all receptors (as shown in 

Table 7-17B and Table 7-17C). Due to the fact that the SLERA HQs are below 1 or slightly above 1 

and the alternative HQs based on the mean concentration are below or at 1 and the fact that the 

SLERA results are based on conservative assumptions (e.g., 100% bioavailability), vanadium is not 

expected to have any significant impacts on ecological receptors at the site and was not identified as a 

COC. 

The HQs for all receptors exposed to zinc to SEAD-121 I ditch soil are below I except for the HQ for 

the American robin, which is at 1. 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 

fonning complexes with a variety of organic and inorganic complexing groups. Sorption is the 

dominant reaction of zinc (ATSDR, 2003). Fmther, the alternative HQs are all below or at l for the 

American robin (as shown in Table 7-17A, Table 7-17B, and Table 7-17C) . Zinc is not expected to 

have any significant impacts on ecological receptors at the site and was not identified as a COC based 

on the following facts: 1) the HQs based on the NOAEL SEVs and the maximum detected 

concentration were below or at 1 for all receptors; 2) the alternative HQs are below or at 1 for all 

receptors; 3) the SLERA results are based on conservative assumptions (e.g., 100% bioavailability 

and a foraging factor of 1); and 4) zinc is an essential nutrient and organisms can physiologically 

regulate absorption and excretion. 
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Based upon the above discussions and the factors presented 111 Section 7.6.1 , no COCs were 

identified for SEAD-1211 ditch soil. 

7.7 RISK MANAGEMENT 

This risk management section presents the Army's position on whether further evaluation of 

ecological risks is warranted based on the evaluation presented above as well as other site-specific 

factors, such as future use of the sites, site background comparison, and site contaminant source 

management. Impact to habitat based on the future use of the sites is presented in Section 7. 7 .1. A 

comparison of the site concentrations to background was conducted for the preliminary inorganic 

COCs as the rationale supporting the Army's proposal that no additional assessment is needed for the 

preliminary COCs identified in Step 2B. Comparison of the site data to background data is presented 

in Section 7.7.2. Section 7.7.3 presents the site contaminant source management. 

7.7.1 Impact to Habitat Based on Future Site Use 

SEAD-121C and SEAD-1211 are located in the Planned Industrial/Office Development (PID) parcel. 

That is , the planned future land use for SEAD-121 C and SEAD-1211 is industrial development. 

Based on the future use of the sites, the sites are not expected to support, sustain, or attract ecological 

receptors and therefore are not expected to be a wildlife habitat. The presence of ecological receptors 

is expected to be generally curtailed in these areas where habitat conditions are poor and human 

activity levels are sufficiently disruptive to discourage wildlife use. Therefore, it is the Army's 

position that no further action is warranted at SEAD-121 C or SEAD-1211 to mitigate potential risks 

to ecological receptors. 

7.7.2 Comparison of Site Data with Background Data 

A streamlined evaluation was conducted to compare the concentrations of the preliminary inorganic 

COCs identified in Step 2B in SEAD-121C soil, SEAD-121C ditch soil, SEAD-12II soil, and SEAD-

1211 ditch soil to the corresponding SEDA background levels. A discussion of the SEDA 

background data is provided in Section 6.3.2 . Tables 7-18A, 7-18B, 7-19A, and 7-19B summarize 

the comparison of the descriptive statistics between the site data and SEDA background data for 

SEAD-12 lC soil, SEAD-121 C ditch soil, SEAD-12 lI soil, and SEAD-12 lI ditch soil , respectively. 

For SEAD-121 C soil, as shown in Table 7-18A, the site arithmetic mean concentrations of chromium 

and thallium are comparable with the conesponding 95% upper confidence limits of the arithmetic 

means of the SEDA background data (25 mg/Kg vs. 22 mg/Kg for chromium and 0.4 mg/Kg vs. 0.32 

mg/Kg for thallium) . Therefore, chromium and thallium levels in SEAD-121 C soil are considered to 

be consistent with background levels. 

For SEAD-12 IC ditch soil, as shown in Table 7-18B, the site maximum detected concentration of 

antimony is below the SEDA maximum detected background concentration and the site arithmetic 

mean concentration of antimony is below the 95% upper confidence limit of the arithmetic mean of 
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the SEDA background value . Therefore, antimony level in SEAD-121 C ditch soil is consistent with 

background levels. 

For SEAD-1211 soil, as shown in Table 7-19A, the site arithmetic mean concentrations of antimony, 

cadmium, and vanadium are below the corresponding 95% upper confidence limits of the arithmetic 

means of the SEDA background (2.5 mg/Kg vs. 3.3 mg/Kg for antimony, 0.65 mg/Kg vs . 0.74 mg/Kg 

for cadmium, and 21 mg/Kg vs. 22.9 mg/Kg for vanadium) . The site arithmetic mean concentrations 

of cyanide and lead are comparable with the corresponding 95% upper confidence limits of the 

arithmetic means of the SEDA background (0.36 mg/Kg vs. 0.30 mg/Kg for cyanide and 30 mg/Kg 

vs. 27.6 mg/Kg for lead). Therefore, antimony, cadmium, cyanide, lead, and vanadium levels in 

SEAD-1211 soil are considered to be consistent with background levels. 

For SEAD-1211 ditch soil, as shown in Table 7-19B , the site arithmetic mean concentration of 

vanadium is below the 95% upper confidence limit of the arithmetic mean of the SEDA background 

(2 1 mg/Kg vs. 22 .9 mg/Kg). Therefore, vanadium level in SEAD-12 lI ditch soil is consistent with 

background levels. 

In summary, the concentrations of several preliminary inorganic COCs identified in Step 2B are 

consistent with SEDA background levels. As discussed in Section 7.6, these prelimina1y COCs are 

not expected to pose significant impact to the ecological receptors at the sites. 

7.7.3 Contaminant Source Management 

The contaminant sources at SEAD-1211 are from activities involving the loading and unloading of 

materials at the site and in the surrounding buildings. The source of the metal contamination is the 

strategic stockpiles of fe1rnus-manganese ore stored in two of the four blocks at the site. However, the 

fenous-manganese ore piles are not a waste and thus are not managed under the Comprehensive 

Environmental Responsibility, Compensation and Liability Act (CERCLA) process. The Army is 

consolidating the Strategic Stockpiles and the ore piles on site will be removed in the future when any 

cleanup of the ore pile area will be handled under a different cleanup project. In addition, the highest 

concentrations of metals are localized to the area sunounding the ore piles. At the time that the 

strategic piles are removed, residues associated with the historic stockpiling activities will be 

addressed by the DoD through the authority responsible for management of the piles. 

7.8 SUMMARY 

In accordance with the USEPA guidance (USEPA, 1997c), a SLERA was performed to evaluate 

potential ecological risks associated with exposure to contaminants in SEAD-1 21 C soil, SEAD-121 C 

ditch soil, SEAD-121C surface water, SEAD-1211 soil , SEAD-1211 ditch soil, and SEAD-12II 

surface water. Exposure to groundwater is considered an incomplete exposure pathway; therefore, 

groundwater at the sites poses no potential risks to the environment. This SLERA was completed in 

the following steps . 
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For Steps 1 and 2, NOAEL toxicity values and conservative exposure assumptions were used to 

calculate screening level HQs. The maximum detected concentrations were compared to screening 

criteria to identify COPCs (Step 1). Potential exposures and effects resulting from the maximum 

detected concentrations of COPCs were then evaluated by estimating potential direct and indirect 

exposures for wildlife receptors - deer mouse, American robin, short-tai led shrew, meadow vole, red 

fox, and great blue heron (for ditch soil only) and comparing exposures to NOAEL toxicity values 

(Step 2). 

Due to the conservative nature of the assumptions used in Step 1 and Step 2, additional evaluation 

(Step 3.2) was performed to further characterize potential ecological risks and detennine if further 

evaluation is wan-anted. Step 3.2, COC refinement, was performed in accordance with the USEPA 

ERA GS (1997c) and the supplemental guidance of ERA GS (US EPA, 2001 a). Some of the additional 

infom1ation used to help characterize risks included using alternative HQ values based on mean 

concentrations and LOAEL-based SEVs and analysis of factors that may result in potential 

overestimation of risks. 

Upon completion of ERA Steps land 2, there is a SMDP with four possible decisions: 

• There is adequate information to conclude that ecological risks are negligible and therefore no 

need for remediation 011 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; 

• The information indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted; or 

• It may be preferable to cleanup the site to the screening values for some sites of relatively small 

size or where the contamination has a sharply defined boundary rather than to spend time and 

resources detennining a less conservative cleanup number. 

No COCs were identified for SEAD-121C soil , SEAD-121C ditch soil, SEAD-121C surface water, 

SEAD-12 lI soil, SEAD-1211 ditch soil, or SEAD-12 lI surface water and the rationales are 

summarized below. 

1. No preliminary COCs were identified for SEAD-12 II surface water. Although preliminary 

COCs were identified for SEAD-121 C soil, ditch soil , and surface water and SEAD-12 ll soil and 

ditch soil, the alternative HQs calculated during the refinement ofCOCs (Step 3.2), especially the 

HQs based on the mean concentrations and LOAEL SEVs are either below 1 or close to 1 (with 

the highest at 5). Therefore, no final COCs were identified for any medium at SEAD-1 21C or 

SEAD- 1211. 
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2. The planned future land use for SEAD-121 C and SEAD-1211 is industTial development. The 

sites are not expected to suppo1i, sustain, or attract ecological receptors and therefore are not 

expected to be a wildlife habitat. The presence of ecological receptors is expected to be generally 

curtailed in these areas where habitat conditions are poor and human activity levels are 

sufficiently disrnptive to discourage wildlife use. 

3. The concentrations of several preliminary COCs identified in Step 2B ( chromium and thallium in 

SEAD-121 C soil; antimony in SEAD-121 C ditch soil; antimony, cadmium, cyanide, lead, and 

vanadium in SEAD-121I soil; and vanadium level in SEAD-1211 ditch soil) are consistent with 

SEDA background. 

4. The source of the metal contamination at SEAD-1211 is the strategic stockpiles of ferrous

manganese ore stored at the site. However, the ferrous-manganese ore piles are not a waste and 

thus not managed by the CERCLA process. At the time that the strategic piles are removed, 

residues associated with the historic stockpiling activities will be addressed by the DoD through 

the authority responsible for management of the piles. 

Based on the above discussion, it is the Army's position that soil, ditch soil, surface water, and 

groundwater at SEAD-121 C and SEAD-12 11 are not expected to significantly impact ecological 

receptors at the site and no further action is waITanted at SEAD-121 C or SEAD-121 I based on the 

ecological risk assessment. 
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Table 7-4 

CONVERSION FACTORS 

SEAD-12IC and SEAD-121! RI Report 

Seneca Army Depot Activity 

Category of Uncertainty 

Study Duration Conversion Factor<•) 
Chronic studies, equi librium attained 

Subchronic studies 

Subacute studies 

Acute studies 
Single dose 

Unknown 

Endpoint Conversion Factor (for NOAEL endpoint) 
No-observed-effect level 
No-observed-adverse-effect level 

Lowest-observed-effect level 
Lowest-observed-adverse-effect level 

Effective concentration lethal to 50 percent of test popu lation 
Unknown 

Endpoint Conversion Factor (for LOAEL endpoint) 
No-observed-effect level 

No-observed-adverse-effect level 
Lowest-observed-effect level 

Lowest-observed-adverse-effect level 

Effective concentration lethal to 50 percent of test population 
Unknown 

SEY= Screening Ecotoxicity Values 

NOA EL = No Observed Adverse Effect Level 

LOAEL = Lowest Observed Adverse Effect Level 

(l) The product of the appropriate conversion factor from each uncertainty category becomes 

the conversion factor applied to develop the constituent-specific SEY. 

Conversion Factor(!) 

I 
10 

10 

IO 
10 

10 

1 
I 

10 
10 

10 

10 

0. 1 
0. 1 

l 
l 

10 
10 

(a) For the purposes of the Ecological Screening Level Risk Assessment, the fol lowing study duration 

definitions were applied: 

Chron ic - Greater than 90 days (gestation day studies considered chronic exposure). 

Subchronic - From 30 to 90 days. 

Subacute • From 7 to 29 days. 

Acute - Less than 7 days. 

P:\PIT\Projects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\Diet.x ls-CF 7/19/2005 
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Table 7-7A 

Exposure Point Concentration for SEAD-121 C Soil 

SEAD-121C 

SEAD-121C and SEAD-12 11 Remed ial Investigation 

Seneca Anny Depot Activity 

COl'C Surface Soil (0-2 ft Surface Soil (0-4 
bgs.) Maximum ft bgs.) Maximum 

Detected Detected 

Concentration Concentration 
(mg/ kg) (mg/kg) 

Volatile Ore~nic Co mpounds 
Benzene 0.041 1.8 --·--···-
. Ethyt benzene 3.3 24 

·-· 
Meta/Para Xylene 4.4 130 -·······-· -
Scmivolatile Onrnnic Compounds 
AcenapJ1thene 2.6 2.6 
_6£e_12!3:phthvlene 2.5 2.5 ---·-· 
Anthracene 7.1 7.1 - ... , ... __ 
Benzo(a )anthrac.ene 10 10 ---
Benzofale1!·ene 8.7 8.7 
Benzo(b )fluoranthene 12 12 ·-- --····· 
Benzo(g_hi}ee1~lene 3.2 3.2 

__ i?_C.!~Qfk \fluoranthene 7.5 7.5 
S::arbazole 4.2 4.2 
_q_ll)'.SCllC 9.1 9.1 
9._i_b_!!nz(a,h)anthracene 0.47 0.47 

····-·-···- ·-
Dibenzofuran 1.7 l.7 

_!_)j2 ,~octylphthalate 0.023 0.023 
--~-----····· 

Fl uoran thene 27 27 
Fluorene 3.5 3.5 -- ·- -·····--
Hexachlorobenzene 0.0085 0.0085 --·--
Indeno( I ,2 ,3-cd)pvrene 0.97 0.97 
Naphthalene 0.4 l. 9 --
Phenan threne 29 29 ····-----

_!:'_Y.Iene 34 34 
PCBs - - ---~-----
Aroclor-1242 0.058 0.058 ----
Aroclor-1254 0.93 0.93 ----·-
Aroclor-1260 0.085 0.20 
Pesticides ____ 

·········-•• ·······-- -- ·- -·-
4 4'-DDD 0.044 0.044 ---
..1.,.1'.~PDE ------ 0.069 0.069 
_'!:,'!'-DDT O.l 0. 1 

~·-· ··-···· 
Aldrin 0.014 0.014 ----
Aloha-Chlordane 0.063 0.063 ---~----
.Q£lta-BHC 0.002 0.002 ---
Dieldrin 0.041 0.041 ·•----- ------
Endosul fan I 0.19 0.19 
Endosu I fan II 0.009 0.009 - -
Endrin 0.022 0.023 
Endrin ketone 0.0075 0.0097 
Gamma-Chlordane 0.0012 0.001 2 
_!:!;!,elach lor 0.0 14 0.014 
_tl_~otachlor epoxidc 0.0028 0.0028 -- ·----·- -
Metals -- -------
Antimony ·- 236 236 
f..E_enic 11.6 11.6 ~---~ 
Barium 2,030 2 030 ·-· 
Cadmium 29.1 29.1 
Chromium 74.8 74.8 
Cobalt 17 19.7 ------
_c;_qp_oer 9 750 9 750 
Lead 18,900 18,900 
Manuanese 858 858 ---- ·-· 
Mercurv 0.47 0.47 -- ---
Nickel 224 224 
Selenium 1.3 1.3 --~----

P:\PIT\Projects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEA D- 121 C\EPC _ 12 I C.xls Soil 
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Silver 
Thallium 
Vanadium 
Zinc 

Table 7-7A 

Exposu1·c Point Concentration for SEAD-121 C Soil 

SEAD-l21C 

SEAD-121 C a nd SEAD-1211 Remedial Investigation 

Sm eca Army Depot Activity 

core Surface Soil (0-2 ft Surface Soil (0-4 

bgs.) Maximum ft bgs.) Maximum 
Detected Detected 

Concentration Concentration 
(mg/kg) (mg/kg) 

21.8 2 1.8 
I.I 1.8 

25.4 27 
3,610 3,610 

COPC ~ Chemica l of Potenti al Concern 

P:\PIT\Projec ts\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-121 C\EPC_ 121 C.xls Soil 
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Table 7-7B 

Exposure Point Concentration for SEAD-121 C Ditch Soi l 

SEAD-121C 
SEAD-121 C and SEAD-1211 Remedial Investigation 

Seneca Army Depot Activity 

core Ditch Soi l Maximum Detected 
Concentration 

(mg/kg) 

Semivolati le Organic Compounds 
-·--•-•- ·- ··· 

3 or 4-Methvlohenol 0.79 
Anthracene 0 25 
J3~IQ.(a-)an thracen e I. I ---···----
. Benz~@22vrene 0.9 
13~~1!.Q_(.]u0uoranthene I. I 
BeE..Qf!lhi2oervlene 0 .29 
Benzo(k)fluoran thene 0.58 --------------·-
Chrysene 1.2 
Fluoranthene 2. 1 

_lndeno.(1,2,3 -cd}p_)'rene 0.27 
Phenanlhrene 1.1 
Pvrene 2. 1 
l.norcrnnics 
Antimon)' 4.9 
Arsenic 6.1 ·-----
Cadmium 14.3 --··-
Chromi um 29.8 
Cobalt 15.8 
_Qpoer 1,190 ----
.9'.anide . 2.36 
Lead 436 --~ 
-~~anese _ 918 --· 
MerCUf):' ------· 0.3 
Nickel 42.7 ------·······--
Selenium 2.5 
Silver 2.6 
Vanadium 29.1 
Zinc 566 

COPC = Chemical of Potential Concern 

P:\PI1\Projects\SENECA \PID ArealReportlDraft Final\Risk Assessment\Eco Risk Tables\SEAD-1 21 C\EPC_ 121 C.xls Ditch Soil 
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Table 7-7C 

Exposure Point Concentration for· SEAD-121 C Surface Water 

SEAD-121C 

SEAD-121 C and SEAD-1211 Remedial Investigation 

SENECA ARMY DEPOT ACTIVITY 

COPC Surface Water Maximum Detected 
Concentration 

(ug/L) 

Semivolatile Or!!anic Comnounds --·-·-----·--
Bis(2-Ethvlhexyl)phthala te 4.2 ·-
Metals .. . 
Aluminu111 8 760 
Arsenic 50.3 --•----~---
Cadmiu111 19.5 A----
Chromi um 129 
Cobalt 47 
-~ per 1,160 ~------
Iron 110000 ······~---·-··--·-· 
Lead 839 --------------
Mercury 2. 1 
Nickel 154 
Selenium 4 .6 
Silver 8 ------
Y.!lnad ium 233 ·------·-
Zinc 6,9 10 

COPC = Chemical of Potential Concern 

P:IPITll'rojects\SENECA \PID Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-121 C\EPC _ 12 1 C.xls SW 
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Table 7-8A 

Exposure Point Concentratio n for SEAD-1211 Surface Soi l 

SEAD-1 211 

SEAD-121C AND SEAD-1211 RI REPORT 

Seneca Ar my Depot Activity 

COPC 

Semivolatile ~~ompounds 
Acenaphlhenc 
Acenaphlhvlenc 
Anthrarene 
_!lenz~_ti)anlhracene 
_Qenzo(a)J:l~·cne 
Benzo(b\tluoranthene 
~enZ9..(ghi )pcrvlene 
Benzo(k)fluoranthene 
-Bis(2-Eth~lhex~l)ehthalate 
Carbazole 
Chrysene 

J?j_be~(_;t)1)anthracene 
_[)i_benzofuran 
Fluoranthene 
Fluorene 
lndcno(J ,2,3-cd)pyrcne 
Naphthalene 
Phenan thrcne 
Pvrene 
PCBs 
Aroclor-1254 
Aroclor-1260 ---
Pesticides 
4,4'-DDE 
44'-DDT 
Aldrin 
Dieldrin 
Endosulfan I 

Surface So il {0-2 ff bgs.) Maximum 

Detected Concentration 
(mg/leg) 

·------··· 
6.1 

0.56 
12 --··-------···· 
28 -------
23 
29 ________ ,.,_, _______ 

29 
21 
1.6 -----·-· 
6.8 
32 
4.6 
2 

62 
4.2 
8.1 _________ ,. _____ 

0.63 
52 
64 

0.03 ---·-
0.046 ------

0.034 
0.039 ---~--
0.012 
0.034 

...... --·•·•·--- 0.095 ------- ····--·-· ... ---·-····· 
Endrin O.Q3 
Heotachlor cuox idc 0.055 --------

l!!.()Eganics 
Antimonv 7.5 --·-·-----
Arsenic 32.1 
Cadmium 6.6 
Chromium 439 -----------------·· 
Cobalt 205.5 ·---
-~]?per 209 
Cyanide Tota l 2.00 --------
Lead 122 
~~~n_ganese 310 500 
Nickel 342 -
Selenium 146 
Silver 3.1 
Thallium 163 
Vanadium 182 
Zinc 329 

COPC = Chemica l of Potential Concern 

P:\PIT\l'rojects\SENECA \!'ID Area\Repon\Draft Fina l\Risk Asscssment\Eco Risk Tablcs\SEAD-12 1 I\EPC_l 211.xls Surface Soil 
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Table 7-SB 

Exposure Point Concentration for SEAD-l 211 Ditch Soil 

SEAD-1 211 

SEAD-12lC AND SEAD-12Jf RI REPORT 

Seneca Army Depot Activity 

COPC Ditch Soi l Maximum Detected 

Concentration 
(mg/kg) 

Scmivolatile Organic Compounds 
----···--·----------··- ...•. ----- ··------·-· 

Accnaohlhene 0.74 
~~~~"!_a,Phlhvlcnc 0.42 
Anthr-accne ______ LS __ 

•"•h••••-•••--•-••--••-•-•~ 

Jl~~Q(_a)anthracene 14 
Benzo{a1pyrene 16 
Bcnzo(b)11uoranthcnc 22 
Bcnzo(g.1!,i)eer.)'lcne ~----~- 12 
_13._c_r:i~o(k) fiuoranthene 23 ___ ., _____ 
.?~t)'lbcnzvlnhrha late 0.42 
I ,~,:li_azolc -----~-- 1. 6 
~l:iD'.sEne 25 --------
_Q~<:!)_?fa,h}anthracenc 5 
Dibenzofuran 0.356 _____ 

Fluoranthenc 24 
Fluorcne 0.645 ·-----··~ 
Indcno.(12,3-cd}p)lrene __ 12 
Naphthalene 0.35 
Phenanthrenc 6.25 - -- -----
Phenol 0.315 
~~ne 17 
_!'_Q~s 
Ar.9.£Ior- 1254 0.067 
Aroclor-1260 0.0 14 --
_!'E_stkidcs ----·--•-•;. -----~--
~~~DOE 0.0076 

M!.ta.ls -------
Arsen ic 104 ---•-•··---
Cadmium 0.8 
Chromium 83.9 -~-~-------
_c:_:<_,1_l)a lt 91.9 
.~QPpCr 130 --------
Lead 93.3 -----------
_M~anese 14,900 
Mcrcurv 0.18 --~·-
Nickel 153 
Selenium 18 
Silver 10.5 
ll1allium -- 21.5 --··------·----
Vanadium 69.4 
Zinc 532 

COPC = Chemica l of Potential Concern 

P:\PlnProjcccs\SENECA \PIO Area\Report\Drall Final\Risk Assessmenc\Eco Risk Tables\SEA D-1 2 l l\EPC_l 2 l J. xls Ditch Soi l 
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Table 7-SC 

Exposure Poin t Concentration for SEA0-1211 Surface Water 

SEAD- 1211 

core 

Metals 

SEAD-121C AN D SEAD-12 11 IU REPORT 

Seneca Army Depot Activity 

Surface Water Maximum Detected Concentra tion 
(ug/L) 

.,cA_,.,1"'-u"'m"'inc:.:u"'m"-----+--------~2=0_5~0~---- - ---
Cadmium 0.54 
Chromium 6 
Copper J 1.2 
Iron 3.410 
.!:..~----·-·---!----------=-26"'."-3 _ _______ _ 
j'>lic_ke,,_1 ____ -+------- ---"3,,.,,6 ________ _ 
Selenium 2.45 
Zinc 190 

core= Chemical of Potential Concern 

P:\PIT\Pro,icctslSENECA\rlD Area\Report\Drafl Final\Risk Assessment\Eco Ri sk Tables\SEAD-12 1 I\Er C_l2 11.xls Surface Water 
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TABLE 7-10B 
RECEPTOR NOAEL HAZARD QUOTIENTS FOR DITCH SOIL EXPOSURE- SEAD-121C DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Reta ined as 
Preliminary 

coc<1
> 

C OPC Y/N 

Scmiv~ latilc O rg_anic_ Comp_ou n_ds 
3 _or 4-Methyiphenoi N 
Anthraccne N 

Benzo(a)anth_rac_ene_ N 
Benzo(_a)pyrene _ N 
Benzo(b )fl_uo_ranthene _ N 
Benzo(ghi)p~ryicne N 

Be11zo(k}n11~rant~ene _ N 

Bi~(2-E~i_1ylhe_xy_i)phthala1~. N 

5,'.i_1ryscnc . N 
Fiuoranthene N 

ln_deno( 1,2,3-cd)pyrene N 
Phenanthrenc N 

Py~en<! _ N 
Meta ls 
Aluminum y 

,\11ti1110 ny . y 

Arsen ic N 
Cadmium y 

Chromium N 
Cobalt N 

~c_ipper . y 

Cyanide y 

Iron y 

Lead y 

Manganese N 

l'v1~r.c.ury ,. N 
Nickel N 
Selenium y 

Si lver N 
Vanadium N 
Zinc y 

NOA EL • No Observed Adverse Effect Level 

COPC = Chemical of Potential Concern 
SEY= Screening Ecotoxicity Value 

HQ= Hazan! Quotient (Exposurc/SEV) 

COC = Chcmicc1l of Conccm 

. . 

Amer ican 
Deer Mouse Robin 
Di tc h Soi l Ditch Soil 

NOAEL HQ NOAELHQ 

5.E-04 6.E-02 
8.E-03 4.E-04 
I.E-02 I.E-03 
2.E-02 l.E-03 
3.E-02 2.E-03 .. ·····•·· ······ · 
8.E-03 4.E-04 
2.E-02 1.E-03 
3.E-05 5.E-04 
2.E-02 I.E-03 

5.E-03 3.E-03 
8.E-03 4.E-04 
3.E-02 2.E-03 
6.E-02 3.E-03 

7.E-01 1.E-02 
3.E+O0 NIA ... 
3.E-01 2_.E-01 
4.E+-00 4.E+00 
5.E-05 2.E-01 ...... .. ....... .. 
4.E-01 1.E-02 
3.E+00 8.E-01 
I.E-02 3.E+00 ..... . " 

2.E+0 J 3.E-03 
7.E-01 3.E+00 
3.E-01 4.E-01 . ....... -~-- ...... 
4.E-03 2.E-02 
9.E-03 I.E-02 
9.E-01 5.E-01 
7.E-0 1 2.E-03 

······· 
6.E-01 3.E-01 
6.E-01 1.E+00 

(I) COPC considered a preliminary COC if NOA EL HQ> I or HQ=I for any receptor 
(2) HQs based on lhc maximum delectcd cunccnlrntions. 
Nole: HQ> I an~ flQ=I arc in bold. 

Short-T ai led 
S lirew 

Ditch Soil 

NOAELHQ 

4.E-04 
I.E-02 
3.E-02 
4.E-02 
5.E-02 
I.E-02 
3.E-02 
3.E-05 
4.E-02 
8.E-03 
1.E-02 
5.E-02 
I.E-01 

7.E-01 
S.E+00 
4.E-01 
6.E+00 
2.E-04 
7.E-01 

3.E+00 
2.E-02 
2.E+0 I 

I.£+00 
4.E-01 
I.E-02 
2.E-02 
1.E+-00 
9.E-01 
9.E-01 
9.E-01 

.. 

Meadow Vole Red Fox 
Ditch Soil Ditch Soil 

NOAELHQ NOAELHQ 

I.E-03 7.E-04 
2.E-02 9.E-04 
8.E-02 3.£-03 
7.E-02 3.£-03 
8.E-02 4.E-03 
2.E-02 9.E-04 
4.E-02 2.E-03 
5.E-05 3.E-05 
9.E-02 3.E-03 
1.£-02 6.E-04 
2.E-02 1.E-03 
9.E-02 4.E-03 
2.E-01 7.E-03 

I.E+00 5.E-0 1 
4.E+O0 2.E-01 
4.E-01 2.E-02 
1.E+00 2.E-01 
7.E-04 4.E-05 
7.E-01 7.E-02 .... 
9.E+00 5.E-01 
5.E-03 6.E-03 
2.E+0I I.E+0I 
4.E+00 1.E-01 
9.E-01 3.E-02 
2.E-02 I.E-02 
7.E-02 4.E-03 
8.E-01 9.E-02 
8.E-01 5.E-02 
5.E-01 4.E-02 
2.E-01 I.E-01 

P:\PIT\Projects\SENECA \PIO Arca\Repon\Drnfl Final\Risk Asscssrncn i\Eco Risk Tablcs\SEAD-1 21 C\Ecorisk_l 21 C_di1chsoil.xls.xls\HQ 

Great Blue Heron 
Ditch Soil 

NOAELHQ 

2.E-01 
8.E-05 
3.E-04 
3.E-04 
4.E-04 
9.E-05 
2.E-04 
2.E-04 
4.£-04 
7.E-04 

9.E-05 
4.E-04 
7.E-04 

4.E-03 
N/A 

2.E-02 
l.E-01 
I.E-01 
2.E-03 
3.E-01 
1.E+00 
I.E-03 
l.E+00 

9.E-02 
4.E-02 

6.E-03 
6.E-02 
I.E-04 
3.E-02 
l.E-01 

7/19/2005 



TABLE 7-llA 
RECEPTOR NOAEL HAZARD QUOTIENTS FOR SOIL EXPOSURE- SEAD-1211 SOIL 

SEAD-12JC AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Reta ined as 

Preliminary 

coct') 
core YIN 

Scmivolatilc Ori anic Compmd~ ----·---~- ·--
~ ~e_n_a_p~_thene N 

Ac: ~~~thylene N 
Anthracene y 
----·--··-·-·---
_Benzo(a)anthracene _______ y 

·····--- ----------
Benzo(a)pyrenc _ . y 

Benzo(b )fluoranthene y 

Benzo(ghi)p~vlene y 

Benzo(k) !luoranthene y 

Bis 2-Ethylhexyl)i:,hthalate N 

Carbazole N 

S :.~~-yse ne y 

__Dibenz( a, h )an th racene N 

Dibcnzofuran N - -··· · -·- -
Fluoranthene N - ---· .. --- --
f'luorene N 

~~cl_eno( 1,2,3-cd)p_yrene N 
Naphthalene N -----·· -----
Phenanthrene y 
----···· .. -· 
Pyrene y 

PCBs 
Aroclor-1254 N --~-······-
Aroclor- 1260 N 

- ·· .. ---·--· 
Pesticides 

j .!..~'.:!?DE N 
4,4'-DDT y 

Aldrin N -----------
Dield rin N -~--·· -
Endosulfan I N 
Endrin N 
Hep ta ch lor epox ide N 

Meta ls 
-·-··-·--·-
Aluminum N 
-·· 
~_!l! imo ny y 

- ··-· 
Arsenic y 

C.admium y 
- ·--
Chromium y 

Cobalt y --
-~pper y 

Cyanide y 

Iron N 

Lead y 
···----
_i':l_?_nganese y 

Nickel N -·-· 
Selenium y 

---··- ----· 
Si lver y 

Thallium y 
·--

Vanadium y 

Z inc N 

NOA EL = No Observed Advme Effecl Level 

COPC .. Chemical of Potential Concern 
SEV c: Screening Ecotoxicity Value 
HQ = Hazard Quolicnt (Exposure/SEY) 

COC :::: Chemical of Concern 

Ame r ican 

Deer Mouse Robin 

Surface Soi l Surface Soil 

NOAELHQ NOAELHQ 

2.E-01 1. E-02 

2.E-02 9.E-04 

4.E-01 2.E-02 

4.E-01 3.E-02 ----·------- ------~-------
6. E-0 1 3.E-02 

8.E-01 4.E-02 

8.E-01 4.E-02 

6.E-01 3.E-02 

1.E-03 5.E-02 

4.E-02 t .E-02 

5.E-01 3.E-02 

I.E-01 7.E-03 

5.E-02 3.E-03 

I.E-01 9.E-02 

1.E-02 7.E-03 

2. E-0 J 1.E-02 

4.E-03 1.E-03 

l.E+00 8.E-02 

l.E+00 1.E-01 

7.E-02 8.E-02 

I.E-0 1 !.E-01 --
-· 

1.E-02 2.E-02 

2.E-02 7.E+00 

3.E-03 1.E-02 

3.E-02 2.E-02 

2.E-02 4.E-04 

7.E-03 4.E-03 ----------··· 
2.E-01 S.E-0 1 

2.E-01 3.E-03 

5.E+00 NIA --
1.E+00 B.E-01 ·-·- ·-
2.E+00 2.E+00 

7.E-04 J .E+00 

S.E+00 I.E-01 
···--· 

5.E-01 1.E-0 1 

I.E-02 2.E+00 

5.E-0 1 1.E-04 

2.E-0 1 9.E-01 

9.E+0l l.E+0l 

7.E-02 I.E-01 

5,E+0! 3.E+0I 

8.E-01 2.E-03 
----······-· 

8.E+o l S.E+0 J 

4.E+00 2.E+00 

3.E-01 6.E-0 1 

(I ) COPC considered a preliminary COC if NOA EL HQ > I or HQ~ I for any reccplor 
(2) HQs based on the maximum detected concemr:uions. 
N~1e: HQ> I and !·IQ= I are in bold. 

S h ort-Ta iled 

Shrew Meadow Vo le Red Fox 

Surface Soil Su r face Soi l Surface Soil 

NOAELHQ NOAELHQ NOAELHQ 

-------· -·-
3.E-0 1 6.E-0 1 2.E-02 ---- -· 
3.E-02 5.E-02 2.E-03 

6.E-01 1.E+00 4.E-02 ·------- ff•--
8.E-0 1 2.E+00 7.E-02 ------------ ~·--------··· 
l.E+00 2.E+00 7.E-02 

1.E+00 l.E+00 9.E-02 --
l.E+00 2.E+00 9.E-02 -- --·-~-- ··--·-·-------
l.E+00 2.E+00 7.E-02 

3.E-03 7.E-03 2.E-04 --·-
9.E-02 1.E-01 1.E-01 

l.E+ 00 2.E+00 9.E-02 -·· ----· 
2.E-01 3.E-01 2.E-02 ------
I.E-0 1 2.E-01 2.E-01 

2.E-01 4.E-0 1 2.E-02 

2.E-02 3.E-02 1.E-03 ----~~---
4.E-01 6.E-0 1 3.E-02 - -· 
S.E-03 l .E-02 4.E-04 ·-·--
3,E+00 4.E+00 2.E-01 ·-
3.E+00 5.E+00 2.E-01 

I.E-01 I.E-02 3.E-03 ·--·-·---- - --
2.E-01 2.E-02 5.E-03 ·--· 

-
2.E-02 2.E-03 6.E-04 

3.E-02 3.E-03 9.E-04 

5.E-03 7.E-03 8.E-03 ---
9.E-02 l.E-0 1 1.E-01 

4.E-02 5.E-02 7.E-02 

2.E-02 3.E-02 3.E-02 

3.E-0 1 3.E-02 J.E-02 

2.E-0 1 2.E-01 1.E-01 

8.E+00 S.E+00 4.E-01 
---··- - --- -•---- H•-----• 

l.E+00 2.E+00 I.E-01 ---
3.E+00 6.E-01 I.E-01 ~···------·- - -----
3.E-03 J.E-02 5.E-04 

8.E+00 9.E+00 9.E-0 1 

5.E-0 1 2.E+00 B.E-02 
·-·--- - ·---

2.E-02 4.E-03 5.E-03 ·---· -··---
5.E-0 1 7.E-0 1 4.E-01 ···- --
4.E-0 1 J. E+00 4.E-02 ~----~-
1.E+0l 3.E+02 l.E+0J ---
2.E-0 1 6.E-01 3.E-02 

8.E+0I S.E+0I 5.E+00 

J.E+00 9.E-01 6.E-02 

J.E+o2 8.E+0 ! I. E+0I 

6.E+00 3.E+00 2.E-01 

5.E-0 1 1.E-0 1 5.E-02 

P:\PIT\ Projects\SENECA\ PID Area\Repo11\Draft Fina l\Risk Assessment\Eco Risk Tables\SEAD-12 11\Ecori sk_ l 21 l_soil.x ls\HQ_Soi l 7/ I 9/2005 



TABLE 7-llB 
RECEPTOR NOAEL HAZARD QUOTIENTS FOR DITCH SOIL EXPOSURE- SEAD-1211 DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Retained as 
Preliminary 

coc<•> 
core YIN 

~~miY_o latile _Organic Com1>0unds 

1:_:ccnar_ht_l_1e.11e N 

A:cenaphthylene N ... 
Anthraccne N .. 
Benzo(a)anthracene y 

Be11zo_(a)pyrene y 

l:lenzo(b)_fl_uoranthcne y 

l:lcnzo(gl1i)r>t:ryl(:ne . N 

Bcnzo(k)flt1()r.anthe.ne . y . . . . 

Butylbenzylphthalate N 
Carbazole N 

Chrysen_e . y ... 
_Dib_enz(a,h)an lhr_acene N 
Dibcnzo furan N ...... .. .......... 
Fluoranthene N 

fluorene N 

Jndcno( 1,2,3-cd)pyre_ne . N 

N_aphth~le11e N 

Phenanthrcne N ........... 
Phenol N 

Pyrcne_. y 

PCBs 
Aroclor-1254 N 

Aroclor- 1260 N 
Pesticides ... . .......... 
4 4'-DDE ., ..... .. N 

Metals 
Aluminum N 

Arsenic y .. .... ... 

Cadmium N 

Chromium N 
Cobalt y . .. . . 
~opper N 

Iron N 

Lead N 

Manganese y 

l'v!er~llry N . . 

Nickel N 

Selenium y 
··-··· -·· 
Silver y 

Thallium y 

Vanadium y 

Zinc y 

NOA EL ; No Observed Adverse Effccl Level 

COPC = Chemic.ii or Potcntinl C'.onccm 
SEY • Screening Ecotoxici1 y Va lue 

HQ = Hazard Quo1icnt (Exposurc/SEV) 

COC = Chemicul of Conccm 

. . 

. . 

· ···- • 

.. 

····•·· 

... . 

Amel'ican 
Deer Mouse Robin 
Ditch Soil Ditch Soil 

NOAELHQ NOAELHQ 

3.E-02 1.E-03 

l.E-02 7.E-04 

5.E-02 3.E-03 

2.E-01 1.E-02 

4.E-0 1 2.E-02 

6.E-01 3.E-02 

3.E-01 2.E-02 

7. E-01 4.E-02 

5.E-05 1.E-02 

9.E-03 2.E-03 

4.E-01 3.E-02 

I.E-0 1 8.E-03 
9.E-03 4.E-04 

5.E-02 4.E-02 

2.E-03 I.E-03 
4.E-01 2.E-02 

2.E-03 6.E-04 

2.E-01 1.E-02 ...... . .. 
1.E-03 3.E-02 
5.E-01 3.E-02 

.... . ... 
2.E-01 2.£-01 
3.E-02 4. E-02 . . 

--- -----
3.E-03 5.E-03 

2.E-01 3.E-03 

4.E+OO 3.E+OO 

2.E-01 2.E-01 . . . . 

l.E-04 6.E-01 

2.E+OO 6.E-02 

3.E-01 9.E-02 

5.E-01 1.E-04 

I.E-01 7.E-01 

5.E+oO 6.E+oO 

2.E-03 I.E-02 

3.E-02 4.E-02 

6.E+oO 4.E+OO 

3.E+oO 6.E-03 

I.E+Ol 6.E+OO 

J.E+OO 6.E-01 
. . ·-·-····-- .. 

6.E-01 l.E+OO 

(I) COPC considered a 1>reliminary COC if NOAEL HQ > I or l ➔ Q= I for any receptor 
(2} HQs bused on the maximum dclccted concentrations. 

Note: HQ> I and HQ= I urc in hold. 

Short-Tailed 
Shrew Meadow Vole 

Ditch Soi l Ditch Soi l 
NOAELHQ NOAELHQ 

4.E-02 7.E-02 . •• · 

2.E-02 4.E-02 
·• 

9.E-02 I.E-01 

4.E-01 1.E+OO 

8.E-01 I.E+OO ... .. .. 
I.E+OO 2.E+OO 
6.E-01 9.E-01 

I.E+OO 2. E+OO 
l. E-04 2.E-04 

2.E-02 3.E-02 

8.E-01 2.E+oO 
2.E-0 1 4.E-01 

2.E-02 3.E-02 
9.E-02 I.E-01 . . . .. . .. ··-·· --· 
3.E-03 4.E-03 

7.E-01 9.E-0 1 

3.E-03 S.E-03 

.... .. },lo-0 1 5.E-01 
······-· 

8.E-04 3.E-03 

8.E-01 I. E+OO .... 

2.E-01 3.E-02 

5.E-02 6.E-03 

·· ···· ·-·· -·- ... . .. 
4.E-03 5.E-04 

2.E-01 2.E-01 

7.E+OO 7.E+OO 

4.E-0 1 7.E-02 ...... . ········ ·- ··· ·- ········ - .. -·-··· 
5.E-04 2.E-03 ... ... . . 

4.E+oO 4.E+OO 

3.E-0 1 I.E+OO 

5.E-01 7.E-01 
· • ·· 

3.E-0 1 8.E-01 

6.E+OO I.E+o l 

7.E-03 I.E-02 

8.E-02 3.E-01 

!.E+Ol 6.E+OO 

4.E+OO 3.E+OO 

2.E+OJ J.E:+OJ 

2.E+OO I.E+OO ...... ..... 

9.E-0 1 2.E-01 

Red Fox Great Blue Heron 
Ditch Soil Ditch Soil 

NOAEL HQ NOAELHQ 

3.E-03 2.E-04 ... 
2.E-03 1.E-04 .... 
6.E-03 6.E-04 . . 
4.E-02 4.E-03 . · • · 

5.E-02 5.E-03 

7.E-02 7.E-03 

4.E-02 4.E-03 

8.E-02 7.E-03 
·······• ........ 

2.E-04 .. } _._E_-02 
3.E-02 7.E-03 .. 
7.E-02 8.E-03 

2.E-02 2.E-03 .. 
4.E-02 1.E-03 . . . .. ..... ....... . · ·· ·· • 

6.E-03 8.E-03 .. . 
2.E-04 2.E-04 .. 
5.E-02 4.E-03 

2.E-04 I.E-04 
2.E-02 2.E-03 ·---- ... ----···-·· ··-···· 
I.E-03 7.E-02 

6.E-02 5.E-03 

8.£-03 5.E-03 
2.E-03 I.E-03 . .. ... ·· ·- . ..... ..... ·-·· .. 

. --- · ····· --··· ... . .. 
I.E-04 I.E-04 

I.E-0 1 8.E-04 

3.E-01 4.E-01 . . . ... . ·• ··· . 
I.E-02 7.E-03 

. ··· • . ···· · ·· • 

9.E-05 3.E-0 1 ... . 
4.E-01 I.E-02 . .. . ..... ... 

5.E-02 3.E-02 

4,E-0 1 3.E-05 

3.E-02 2.E-0 1 

5.E-0 1 I.E+OO 

7.E-03 2.E-02 . . 

1.E-02 2.E-02 .. .. 
6.E-01 4.E-01 

2.E-0 1 6.E-04 
•·· · · ··· ·· • 

2.E+oO J.E+OO . ... 

7.E-02 6.E-02 .. 
9.E-02 I.E-01 

P:IPIT\Projcc1s\SENECAIPID Area\Rcp011\Drnfi Final\Risk Assessmenl\Eco Risk Tables\SEA D-1211\Ecorisk_ l 211_di1chsoil. xls.xls\HQ 7/19/2005 



Table 7-12A 
Average Concentration for Preliminary COCs In SEAD-121C Soil 

SEAD-121C AND SEAD-121I RI REPORT 
Seneca Army Depot Activity 

Average Concentration 
Surface Soil Surface Soil & Subsurface Soil 

P1·eliminary COC 0-2 J't bgs. 0-4 ft bgs. 
(mg/kg) (mg/kg) 

Volatile Organic Comeounds 
-· ------

Meta/Para Xylene I 0.11 2.4 
Semivolatile Organ!c Compounds --------·--·--·-------···---.. ---·--·-· 
Phenanthrene 1.3 0.95 

i>.'.!ene 1.9 1.4 -------~ 
PCBs ----·-----·----
Aroclor-1254 0.055 0.042 -----·-· ------.. ------~--------
Pesticides ----·-
4,4'-PDT 0.0065 0.0054 

,. 

Metals ----------
Antimony 10 7.5 

·--
Arsenic 5.5 5.4 
Barium 231 199 
Cadmium 4.1 3.0 -----------------

.f.<:>J.>per 515 408 -
Lead 735 550 _______ .. _________ 

Silver 1.6 1.2 
Thallium 0.4 0.4 

-·--· 
Zinc 450 355 

COC = Chemical of Concern 

P:\PIT\Projec ts\SENECA\PID Area\Report\Draft Final\Risk Asscssment\Eco Risk Tables\SEAD-121 C\EPC _ 121 C\A verageEPC_soi l 7/20/2005 



Table 7-12B 
Average Concentration for Preliminary COCs In SEAD-121 C Ditch Soil 

SEAD-121C AND SEAD-1211 RI REPORT 
Seneca Army Depot Activity 

Average Concentration 
Ditch Soil 

Preliminary COC 
(mg/kg) 

Metals 
_Antimony 2.3 ---~ ------!·---------------- ---------- ·····-•· -----------·····--
Cadmium 2.8 
------------- --- ----------1----------------------

Coooer 177 
Cyanide 0.83 ~~---------•----------------- ----~--······--·-·-------
L~d 144 
Selenium 1.0 ----------•- ---------------------·-·--·--·-··• 
Zinc 291 

COC = Chemical of Concern 

EPC_ l 2 1 CAverageEPC_ditch 7/20/2005 



Table 7-13A 
Average Concentration for Preliminary COCs In SEAD-1211 Soil 

SEAD-J21C AND SEAD-1211 R1 REPORT 
Seneca Army Depot Activity 

Average Concentration 

Surface Soil 
Preliminary COC 0-2 ft bgs. 

(m~/k~) 

Semivolatile Orga~ic_Co.!_np~unds -·-----··-··-·--------·--------.. -•.-·-··· ••-n• 

Anthracene 0.70 
_;Be1_1_~_{_a)anthracene 1.9 
Benzo(a)pyrene 1.7 ---.. -
Benzo(b )fl uoranthene 1.9 .. ------- ------·-·-----
BenzE(&hi)_perylene 1.7 
Benzo k fluoranthene 1.9 ------------- ··--- -•··------·-·-- -.. ,·--·----····--------
Chrysene 2.4 
Phenanthrene 2.9 

··-----·---··---
Pyrene 5.0 ••••--•--••••••••-•---••-•••---n---•-~ 
Pesticides 
4,4'-DDT 0.0028 --- -----
Metals 
Antimony 2.5 
Arsenic 8.3 --~ 
Cadmium 0.65 ---- .---·------
Chromium 29 --
Cobalt l 8 -----------
Co_e_eer 32 
_Cyanide 0.36 
Lead 30 __ .. ______ 

Manganese 15037 ---- ---~-----
Selenium 6.3 ---
Si lver 0.64 ·--·---
Thallium 6.5 --~ .. ·--·-··· 
Vanadium 21 

COC ~ Chemical ofConcem 

P:\PIT\Projects\SENECA \PIO Area\Repo11\Draft Fina l\Risk Assessment\Eco Risk Tables\SEAD-1211\EPC _ 12 11.xls\AverageEPC_soil 7/20/2005 



Table 7-13B 

Average Concentration for Preliminary COCs In SEAD-1211 Ditch Soil 
SEAD-121C AND SEAD-12II RI REPORT 

Seneca Army Depot Activity 

Preliminary COC Ditch Soil Average Concentration 
(mg/kg) 

Semivolatile Organic Compounds -·--
Benzo( a )anthracene 2.5 -~---- --·--

.!3~_~.9~ene 2.7 

Benzo(b )fluoranthene ·---------·--·-·-· ---·-- _ 3.8 
----·-·-

B enz_9_{_10. fl uoranthene 3.0 ----------~--- ---·- -----------~-- ---------·-·--
Chrysene 3.6 ---------------------~·--·---- ···-------·--·-··-----·---
Pvrene 5.1 
Metals -
Arsenic 18 
Cobalt 19 --- ----~--------- ._ 

Manganese 3195 
Selenium 2.0 --·~--
Silver 1.4 
Thallium 2.4 
Vanadium 21 
Zinc 142 

COC = Chemical of Concern 

P:\PIT\Proj ects\SENECA\PID Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-1211\ 
EPC_121I.xls\Ditch Soil_avg 
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Seneca Anny Depot Act ivity 
Romulus, New York 

8.0 CONCLUSIONS A1'1D RECOMMENDATIONS 

8.1 CONCLUSIONS 

Draft Final RI Report 
SEAD- I2 IC & SEAD-I2 I 1 

8.1.1 SEAD-121C: The Defense Reutilization and Marketing Office (DRMO) Yard 

There are two discrete areas where materials have been stored in the past, which have impacted the 

surface soil with metals. There is no indication of a systemic or wide-spread release of organic 

compounds across the site. The media at SEAD-121 C do not pose a risk to future industrial receptors at 

the site. Additionally, the ecological risk assessment indicates that the residual chemicals identified at 

the site are not expected to significantly impact ecological receptors at the site. Therefore, a risk-based 

action wil1 not be necessa1y at the DRMO Yard. 

8.1.2 SEAD-1211: Rumored Cosmoline Oil Disposal Area 

There is no evidence of a systematic release of hazardous waste or materials at SEAD-121 I. The media 

at SEAD-12 JI do not pose a risk to future industrial receptors at the site. Additionally, the ecological 

risk assessment indicates that the residual chemicals identified at the site are not expected to significantly 

impact ecological receptors at the site. Therefore, a risk-based action will not be necessa1y at the 

Rumored Cosmoline Oil Disposal Area. 

8.2 RECOMMENDATIONS 

Based on the baseline risk assessment and the screening level ecological risk assessment, a risk-based 

action will not be necessa1y at SEAD-121C or SEAD-1211. Institutional controls (ICs) in the form of 

land use restrictions have been imposed on the greater PID Area in the Final Record of Decision for 

Sites Requiring Institutional Controls in the Planned Industrial/Office Development or Warehousing 

Areas (Parsons, 2004), signed on September 28, 2004 by USEPA. These resh·ictions are as follows: 

• Prohibit the development and use of property for residential housing, elementa1y and secondary 

schools, childcare facilities and playgrounds. 

• Prevent access to or use of groundwater until the Class GA Groundwater Standards are met. 

The Anny recommends that these restrictions remain in effect for SEAD-121 C and SEAD-12 lI until 

additional data are developed and evaluated to substantiate their removal at either or both of the sites. 

July 2005 Page 8- 1 
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APPENDIX A 

MSDS FOR COSMOLINE OIL 



M~terial Safety Data Sheet RPC-2 
Complies with OSHA's Hazard Communication 
Standard 29 CFR 1910.1200. 

Date of Preparation: June 17, 1996 

1. MATERIAL IDENTITY 
Part No.: RPC-2 

Description: Cosmoline 

2. COMPOSITION/INFORn,IATION ON INGREDIENTS 

GOODSON 
Tools and Supplies for Engine Builders 
Airport Industrial Park • P.O. Box 847 • Wlf10{1a, MN 55987-0847 
Toll-Free 1-800-533-8010 • Local 507-452- 7830 • www.goodson.ccrn 

The criteria for listing components in the composition section is as follows: Carcinogens are listed when present at 0.1 % or greater; 
components which are otherwise hazardous according to OSHA are listed when present at 1.0% or greater; Non-Hazardous components 
are listed at 3.0% or greater. This is not intended to be a complete compositional disclosure. Refer to section 14 for applicable states' 
right to know and other regulatory information. 

Product and/or Component(s) Carcinogenic According to: OSHA IARC NTP 

COMPOSITION: (SEQUENCE NUMBER AND CHEMICAL NAME) 
Seq. Chemical Name 

01 Complex Mixture of Petroleum.Hydrocarbons 
02 #Severely hydrotreated heavy naphthenic distillate 
03 *Stoddard solvent 
04 *Wool grease 
05 *Stearic acid.alkyl ester 
Product is Hazardous According to OSHA (1910.1200) 
*Component is Hazardous according to OSHA. 

CAS# 

8009-03-8 
64741-95-3 
8052-4 1-3 
8020-84-6 
123-95-5 

OTHER 

Range in% 

35.00-49.99 
20.00-34.99 
20.00-34.99 
3.00-9.99 
l.00-2.99 

NONE 
X 

#Component, by definition, is considered hazardous according to OSHA because it carries the permissible exposure limit (PEL) for mineral oil mist. 

EXPOSURE LIMITS REFERENCED BY SEQUENCE NUMBER IN THE COMPOSITION SECTION 
Seq. Limit 
02 5 mg/m' TWA-OSHA (Mineral Oil Mist) 
02 5 mg/m1 TWA-ACGIH (Mineral Oil Mist) 
02 10 mg/m1 STEL-ACGIH (Mineral Oil Mist) 
03 100 ppm TWA-OSHA 
03 525 mg/m1 TWA-ACGIH 

3. HEALTH IDENTIFICATION 
EMERGENCY OVERVIEW Appearance: Dark brown liquid Odor: Not determined 

WARNING STATEMENT Caution: May cause dizziness & drowsiness . Oil mist may cause respiratory irritation. 
Combustible Liquid & Vapor. Do Not use to coat interior of portable water tanks. 

HMIS: Health 0, Reactivity 0, Flammability 2, Special -

NFPA: Health 0, Reactivity 0, Flammability 2, Special -

POTENTIAL HEALTH EFFECTS Primary Routes of Exposure: Eye, Skin, Inhalation 

EFFECTS OF OVEREXPOSURE - ACUTE 

Eyes: May cause minimal irritation, experienced as temporary discomfort. 

Skin: Brief contact is not irritating. Prolonged contact, as with clothing wetted with material, may cause defatting of skin or irrita
tion, seen as local redness with possible mild discomfort. Other than the potential skin irritation effects noted above, acute (short 
term) adverse effects are not expected from brief skin contact: see other effects, below & section 11 for information regarding poten
tial long tenn effects. 

Inhalation: Vapors or mist, in excess of permissible concentrations, or in unusually high concentrations generated from spraying, 
heating the material or as from exposure in poorly ventilated areas or confined spaces, may cause irritation of the nose & throat, 
headache, nausea, & drowsiness. 

Ingestion: If more than several mouthfuls are swallowed, abdominal discomfort, nausea, & diarrhea may occur. 

@ 1997 Goodson Shop Supplies 



3. HEALTH IDENTIFICATION CONT ... 
Sensitization Properties: Unknown 

Chronic: No adverse effects have been documented in humans as a result of chronic exposure. Section 11 may contain applicable 
animal data. 

Medical conditions aggravated by exposure: Because of its defatting properties, prolonged & repeated skin contact may aggravate 
an existing dermatitis (skin condition). 

Other Remarks: Material from high pressure equipment, pinhole leaks, or high pressure line failure can penetrate the skin & if not 
properly treated can cause sever injury, including disfigurement, loss of function, or even require amputation of the affected area. To 
prevent such serious injury, immediate medical attention should be sought even if the injection injury appears to be minor. 

4. FIRST AID 
Eyes: Flush eyes with plenty of water for several minutes. Get medical attention if eye irritation persists, 

Skin: Wash skin with plenty of soap & water for several minutes. Get medical attention if skin irritation develops or persists . 

Ingestion: If more than several mouthfuls of this material are swallowed, give two glasses of water (16oz.). Get medical attention. 

Inhalation: If irritation, headache, nausea, or drowsiness occurs, remove to fresh air. Get medical attention if breathing becomes dif
ficult or respiratory irritation persists. 

Other Instructions: High pressure injection of material can cause severe injury. Failure to de bride the would of all residual material 
can result in disfigurement, loss of function, or may require amputation of the affected area. Remove & dry-clean or launder clothing 
soaked or soiled with this material before reuse. Dry cleaning of contaminated clothing may be more effective than nonnal launder
ing. Inform individuals responsible for cleaning of potential hazards associated with handling contaminated clothing. 

- 5. FIREFIGHTING MEASURES 
Ignition Temperature - AIT: not determined 

Flash Point(°F): 125°F (COC) 

Flammable Limits(%): Upper: not determined Lower: not determined 

Recommended Fire Extinguishing Agents & Special Procedures: Use water spray, dry chemical, foam, or carbon dioxide to extin
guish flames. Use water spray to cool fire-exposed containers. 

Unusual or Explosive Hazards: None 

Extinguishing Media which must NOT be used: not determined 

Special Protective Equipment for Firefighters: No special equipment or procedures required. 

6. ACCIDENTAL RELEASE MEASURES 
Procedures in case of accidental release, breakage or leakage: Ventilate area. Avoid breathing vapor. Wear appropriate personal 
protective equipment, including appropriate respiratory protection. Contain spill if possible. Wipe up or absorb on suitable material 
and shovel up. Prevent entry into sewers & waterways. Avoid contact with skin, eyes or clothing. 

7. HANDLING AND STORAGE 
Precautions to be Taken in Handling: Minimum feasible handling temperatures should be maintained. 

Precautions to be Taken in . Storage: Store away from heat & open flame. Periods of exposure to high temperatures should be 
minimized. Water contamination should be avoided. 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
PERSONAL PROTECTION 

Eye/Face Protection: Safety glasses, chemical type goggles, or face shield recommended to prevent eye contact. 

Skin Protection: Workers should wash exposed skin several times daily with soap & water. Soiled work clothing should be 
laundered or dry-cleaned. 

Respiratory Protection: Airborne concentrations should be kept to lowest levels possible. If vapor, mist or dust is generated & the 
occupational exposure limit of the product, or any component of the product, is exceeded. Use appropriate NIOSH or MSHA ap
proved air purifying or air supplied respirator after determining the airborne concentration of the contaminant. Air supplied respirators 
should always be worn when airborne concentration of the contaminant or oxygen content is unknown. 

Ventilation: Adequate to meet component occupational exposure limits (see Section 2). 

Exposure Limit for Total Product: None established for product: refer to Section 2 for component exposure limits. 

MSDS RPC-2 Page 2 



9. PHYSICAL PROPERTIES 
Appearance: 
Boiling Point (°F): 

Odor: 
Vapor Pressure: 

not determined 

not detennined 

Melting/ Freezing Point: 

dark brown liquid 
not determined 
not applicable Vapor Density: not determined (air= 1) 

Specific Gravity: 
pH of undiluted product: 

VOC Contact: 

not determined (water= 1) 

not applicable 

not determined 

10. STABILITY & REACTIVITY 

Viscosity: not detem1ined 

Solubility in Water(%): not determined 

Other: None 

This Material Reacts Violently with: (If OTHERS is checked below, see comments for details. ) 

AIR WATER HEAT STRONG OXIDIZERS OTHERS NONE OF THESE 
X 

Comments: None 

Products Evolved when Subj ected to Heat or Combustion: Toxic levels of carbon monoxide, carbon dioxide, irritating aldehydes 
& ketones. 

Hazardous Polymerizations: Do not occur. 

11. TOXICOLOGICAL INFORMATION 
TOXICOLOGICAL INFORMATION (ANIMAL TOXICITY DATA) 

Median Lethal Dose: Oral: LD50 believed to be >5.00g/kg (rat) practically non-toxic 
Dermal: LD50 believed to be >2.00g/kg (rabbit) practically non-toxic 

Inhalation: not determined 

Irritation Index, Estimation oflrritation (species): Skin: (Draize) believed to be <. 50/8.0 (rabbit) no appreciable effect 

Eyes: (Draize) believed to be < 15.00/ 1 IO (rabbit) no appreciable effect 

Sensitization: not determined 

Other: none 

12. DISPOSAL CONSIDERATIONS 
Waste Disposal Methods: ' This product (as presently constituted) has the RCRA characteristics of ignitability and if discarded in it 
present form, would have the hazardous waste number ofD00l. Under RCRA, it is the responsibility of the user of the product to de
termine, at the time of disposal, whether the product meets RCRA criteria for hazardous waste. This is because the product uses, 
transformations, mixtures, processes, etc. may change the classification to non-hazardous, or hazardous for reasons other than, or in 
addition to ignitab-ility. 

Remarks: None 

13. TRANSPORT INFORMATION 
DOT: Proper Shipping Name: 

Hazard Class: 

Identification No.: 

Packing Group: 

Label Required: 

IMDG: Proper Shipping Name: 

Hazard Class: 

Identification No.: 

Label Required: 

ICAD: Proper Shipping Name: 

Hazard Class: 

Identification No.: 

Label Required: 

TDG: Proper Shipping Name: 

Combustible liquid, N .O.S. (petroleum distillate) 

Combustible liquid (LAND TRANSPORT ONLY - 49CFR 173.120 (b) (2)) 

NA 1993 

III 

None 

Petroleum distillates, N.O.S. 

3.3 

UN 1268 (P.G. III) 

Flammable liquid 

Petroleum distillates, N.O.S. 

3 

UN 1268 (P.G. III) 

Flammable liquid 

not evaluated 

MSDS RPC-2 Page 3 



14. REGULATORY INFORMATION 
FEDERAL REGULATIONS 
SARA TITLE III, Section 302/304 Extremely Hazardous Substances: 

Seq. Chemical Name CAS # 

None 

Section 311 Hazardous Categorization: 

Acute Chronic 

Section 313 Toxic Chemical: 
Chemical Name 

None 

Fire 
X 

Pressure Reactive 

Concentration 

Range in% 

NIA 

CERCLA 102 (a)/DOT Hazardous Substances: (+ indicates DOT Hazardous Substance) 

Seq. Chemical Name CAS # Range in % 
None 

CERCLA/DOT Hazardous Substances (Sequence Numbers & RQ's): 

Seq. RQ 
None 

TSCA Inventory Status: This product, or its components are listed on or are exempt from the Toxic Substance Control Act (TSCA) 
Chemical Substance Inventory. 

Other: None 

STATE REGULATIONS 

California Proposition 65: The following detectable components of this product are substances or belong to classes of sub-
stances, known to the State of California to cause cancer and/or reproducti've toxicity. 

Chemical Name CAS # 
None 

States Right-to-Know Regulations: 

Chemical Name 
Stoddard solvent 

INTERNATIONAL REGULATIONS 

State Right-to-Know 
Florida, Illinois, Massachusetts, New Jersey, Pennsylvania, Rhode Island 

WHMIS Classification: Class B, Div 3: Combustible liquid 

Canada Inventory Status: This product, or its components, are listed on or are exempt from the Canadian Domestic 
Substance List (DSL). 

EINECS Inventory Status: not determined 

Australia Inventory Status: This product, or its components, are listed on or are exempt from the Australian Inventory of 
Chemical Substance (AICS). 

Japan Inventory Status: not determined 

15. ENVIRONMENTAL INFORMATION 
Aquatic Toxicity: not determined 

Mobility: not determined 

Persistence & Biodegradability: not determined 

Potential to Bioaccumulate: not evaluated 

Remarks: not evaluated 

16. OTHER INFORMATION 
This product is not recommended for coating the interior of portable water tanks. 

The information contained herein is believed to be accurate. It is provided independently of any sale of the product for purpose of 
hazard communication. It is not intended to constitute performance information concerning the product. No express warranty, or im
plied warranty of merchantability or fitness for a particular purpose is made with respect to the product or the information contained 
herein. 

MSDS RPC-2 Page 4 
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SOIL BORING LOGS 
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PAGE. I OF'Z-

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: lAM-loE.- I BORING NO.: Sf? Df.0\0 -~ 

PROJECT: p-i:,p START DATE: 10l1.1fo2--
SWMU # (AREA) : "t\O'h.o FINISH DATE:. ~ 

~ 

SOP NO.: 14117'> CONTRACTOR: t-.\.liN\ l>olh~ \ 

DRILLING SUMMARY ORJLLER: ~/t.,JiV 
DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: ri.01. Y1~ 
METHOD OIA.(ft) INTERVAL (ft) SIZE TYPE TYPE WT/FALL CHECKED BY: -
1-\£-.,i f ," J-<f 8"-- .s~ CHECK DATE: 

0 ... i, ~" ss BORJNG CONVERTED TO MW? y (N) 
-DRILLING ACRONYMS 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

ow ORJVE-ANO-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORJNG HHR HYDRAULIC HAMMER 51 5 Ff INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING Wl. WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

. MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATl1ER 

TYPE TYPf/ENERGY READING TIM E DATE TIME DATE (TEMP., WINO, ETC.) 

.-

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGO BACKGROUND DGRT DRAEGER TUBES 

FIO FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MOL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAO RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE ' · 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES "Drlnw .. t<ffo(o-~ ~-IDVI /2.-1,A 
DUPLICATES 

MS/MSD 

MRD 1>ltlno - /O'IO Mftb 

H:\ENG\SENECA\FORMS\OBBORPl.Xl.S FIGURE A-2 



OVERBURDEN BORING REPORT. 
PARSONS 

COMMENTS: 

D SAMPLING SAMPLE 
E 
p OLOWS PENE- RECQV. DEP'Tll 

T rER TRATION ERY INT NO. voe 
6 RANGE RANGE (FEIITl 

INCIIES (FEIIT) (FEET) 

' u i' 

10 

15 

20 

H:\ ENG\SENECA \ FORMS\ OBBORP2.XLS 

RAD 

SCRN 

CLIENT, W>A-Lo e BORING NO.: 

DRILLERc 

lNSPECTOR: 

SAMPLE 
DESCRIPTION 

DATE: 

(As per Burmeister: color, grain size, MAJOR COMPONENT, Minor Components 
with amount modifiers and grain-size, density, stratification, wetness, etc.) 

r\wr~ eJa1't, sVA.LE.. 
S~{!i•~ lo/PF-mwc S'Wlb etJZtl. -

. (ti.O ;t>f ~I~ CLA-y 1))/ Stllkl. ~; 1-b 

PAGE-{, OF V 

uses STRATUM 

CLASS CLASS 

)_ 

FIG A-2 (cont.) 



PAGE l OF 

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: {J.o A-{<5f;:" I BORING NO.: ~; 1)'/1J"flu - & 

PROJECT: 'y"[:'.:) START DATE: J1~!1-s ),-, )._...---

SWMU # (AREA) : i)R\nt""' FINISH DA TE: 
I J._ 

SOP NO.: ll/ 1175 CONTRACTORc LtJirn Dnl/~ 
s (/ Ir, DRILLlNG SUMMARY DRJLLER: Ni l ,111_,,,.. n.,ir.Jv 

DRJLLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: J _U "/, I ' Jlo-J~mtnn 'fl, t'hr JI/ ,}(y 
I 

METHOD DIA.(ft) INTERVAL (ft) SIZE TYPE TYPE Wf/FALL CHECKED BY: 

J\-5~ lj" 0-'1.0-- z'' $'::> CHECK DATE: 

y S':> BORJNG CONVERTED TO MW? y (N) 
f DRILLING ACRONYMS 

HSA HOLLOW-STEM AUGERS 
'j'---:;, 

HMR HAMMER ss SPLIT SPOON 

DW DRJV E-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORJNG HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORlNG EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BOD BACKGROUND DORT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES bt2'('Ni) -/Dif3 / i)tz_Y)>u - / c'-ic./ 
I 

DUPLICATES hf~ -JD"§(l 

MS/MSD 1)\'L\'h,\J - /vY::,()')'> !Xll'>'W - /t;./ ~ (h)\<) 

MRD biZmv -JOl/7, {h \Lu 
H:\ENG\SENECA \FORMS\ OBBORPl.Xl.S FIGURE A-2 



1:'AGE7 OF 

OVERBURDEN BORING REPO-RT 
PARSONS II CLIENT: UA A--Col7- BORING NO.: SP>t>JJ\o'-&7 

COMMENTS: 

!hr~ ~,,, L f1'±__ DRILLER: 

INSPECTOR: j ~JSM'Jn /g fhtJHJofa 
DATE: /0 Jz£/lvr 

· o SAMI'LING SAMI'LE 
E SAMI'LE 
p BLOWS rENE- RECOV- DEl'lH RAO DESCRIPTION uses STRATUM 

T PEil TRATION ERV INT NO. voe CLASS CLASS 
H 6 RANGE RANGE {FEEi) SCRN {As per Burmeister: color, grain size, MAJOR COMPONENT. Minor Components 

(FT) O,CIIES ·= {FEE1) with amount modifiers and grain-size, density, stratification, wetnes~ etc.) 

).,:'Z-
~ ~ 

._~43\AU,~---liJl 
3'7-- ' I -

i- i ~ -
I 

~ 
- ._ -

1ft i ._ -

7; 

~ 
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:i l-if(<l,\\~)lti(C::.i<1UM1 Shit1. ~ flJCk. w / s cil-\l ),Ii '1:, -
-

t I 1v' _ l)f~- ru i.t {.1-j,.,.dizi 0ul s)/-l, -

-~ ~ ~ 
- -

~ ~ - - -
,-; ~ I ~ 

-!),~ !t\i( M~~ii shw.-
I' ~ ii -

5 I ~'4' I 
~ ~~ 

- - -

t t - -

i 
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- =\)Id Vvlw0~ ll\ s~ 
-

(/ I' -
-- --- - -

- - J>\1~ IJ\J(~ul s ~~ J- U'<Ai jlu, ~1- -

~ 'l_/ ---
Cf - -(1<,M)cJl..Q ecr,1 -
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10 -- -

-- -
-- -

I--- ._ -
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I--- ._ -

- ._ -
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._ 
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20 \, ,... - ._ , · 
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rAGE 1 OF "L 

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: W)~ I BORING NO.: SB l)Jtmo _ 7 

PROJECT: P-C-D START DATE: llllz1 /,L 
SWMU # (AREA) : vrtmo FINISH DA T E: 

I~ 

SOP NO. : -Zt.f 111:5 CONTRACTOR: 1,1"" 1vdh 
DRILLING SUMMARY DRJLLER: UJ.b,-,.. / ,~ ,It 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: 1:tiYI I ~;-. ~ .. -
METHOD OIA.(ft) INTERVAL{ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

~A lb .. z -ct z!t ss CHECK DATE: 

{)., L. 31• .s~ BORJNG CONVERTED TO MW? y (N) 
DRILLING ACRONYMS 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRJVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORJNG HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

<:.A CAS ING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

' 
MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WINO, ETC.) 

MON[TORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGO BACKGROUND OORT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAO RAOIA TION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES hrlrno- 1114/,/o-i:l ~-JfJ</7(1-l.. l 

DUPLICATES 

MS/MSD 

MRO 

H:\ ENG\SENECA \FORMS\ OBBORPl.XLS FIGURE A-2 



PAGE 1-oF --Z., 

OVERBURDEN BORING REPORT 
PARSONS II CLIENT: v-D.hlo ~ BORING No., 5B Dllmo ~ 7. 

COMMENTS: 

1:1t~~ DRILLER: 

INSPECTOR: 

DATE: /()/~7/tJv ,--
D SAMPLING SAMPLE I 
E SAMPLE 
p BLOWS PENE- RECOV- DEPrn RAO DESCRIPTION uses STRATUM 
T PER TRATION EllY INT NO. voe CLASS CLASS 
H 6 llANGI! RANGE (fcET) . SCRN (As per Burmeister: COior? grain size. MAJOR COMPONENT, Minor Components 

(FT) INCHES (fl!ETJ (fl!ETJ with amount modifiers and grain-size. density, stratifica~on, wetness, etc.) 

r¾- ~ ~ 
- j)~ 131'1\M\ :;m stiff2 sn r '4J/.Sfk)..( a1 -

' f ·c'.m.l $ 4ajmMS· ,w_, 
Ult- l z "-

- - -

i <:) - -
2.. 

io - - -
LL ~ ~rot.Wt SfLt -f1> ~~J.~w.-- O)L -,< 
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I 
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1 -
=l>~ ~ ~ 

-
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t.1 
,. 

I 5 ,s j 
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~ - -
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=~&~~)MU--
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~ -
2'' z I( -
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- - -
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PAG E I OF "2.., 

OVERBURDEN BORING REPORT 

I 
' 

I PARSONS CLIENT: V-!>I\CQf::, BORING NO.: St3 Dl2 Yh o -lr' 

PROJECT : r:r=v START DATE: 10/z-~1 f'Z-/ 

SWMU #(AREA) : f)fZ.\YIO FI NISH DATE: -1, 
SOP NO. : 1'11116 CONTRACTOR: LLk>A 1)n-/lL1 

DRILLING SUMMARY DRILLER: l~ ./ti"C 
DRILLING HOLE DEPTH SAMPLER HAMM ER INS PECTOR: ~ '.f-VIY\Y\ 

METHOD DIA.(ft) INTERVAL {ft) SIZE TYPE · TYPE WT/FALL CHECKED BY: 

MSA- t.J'' o-fo c{l' ss CHECK DATE: 

- S1i ,[ -&u_,, 3'( s~ BORING CONVERTED TO MW? y (NJ 
~ DRILLING ACRONYMS 

" \.::=:,, 

HSA HOLLOW-STEM AUGERS HMR - HAMMER ss -SPLIT SPOON 
. . .. 

SAFETY HAMMER cs OW · DRIVE-AND-WASH SHR CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORlNG EQUPMENT SUMMARY 

INSTRUMENT DET ECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYP E/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC.) 

. . 

. 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME- IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES blll'ho - /V L/1 
DUPLICAT ES 

MS/MSD 

MRD 

H: \ ENG\SENEC A \ FORMS\ OBBORPl .XLS FIGURE A-2 



OVERBURDEN BORING REPORT 
. , __ F,:IA~NS I CLIENT: Ul)/1-eoii BORING NO.: . <g ~ DltmD - & .. . 

COMMENTS: 

!:!J-M I l&iv DRILLER: 

INSPECTOR: D ,ii-~':i"ltYlf\. 4wML,~w 
DATE: r o /1, d~ L,.,-

D SAMPLING SAMPLE I 
E SAMPLE 
p OLOWS !'ENE- RECO.v. DEl'Tif RAO DESCRIPTION uses STRATUM 
T l'ER TRATION ERV ll<T NO. voe CLASS CLASS 
H • RANGE RANG£ (FEET) SCRN (As per Burmeister: co lor, grajn size, MAJOR COMPONENT, Minor Components 

(FT) INCHES (FEET) (FEET) with amount modifiers and grain-size., density, stratification, wetness, etc.) 

+- t k 
_ ouf~ ~ ~ 5tf1f s,L-& / ht11 ~eel ShcJ.e. 

ynl -
_ rh ,Xld ro 4.± ~ hp · ; 

J' 1%' -~ - ..,. 
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PAGE I OF 2-

OVERBURDEN BORING REPORT 
PARSONS CLIENT: t{J}~llt; BORING NO.: 5~ DIZl'ho ..:- fl 

PROJECT: f;C\) START DATE: 10/1-5/02--
SWMU # (AREA) : l)[l')'\Q FINISH DA TE: ' i 
SOP NO. : ·7<11ns CONTRACTOR: h,r.r. i\h /k, 

DRILLING SUMMARY . · DRILLER: ¼,MYIA } f.,j 
DRILLING HOLE . DEPTH SAMPLER HAMMER . INSPECTOR: <Jtm 0,i/1'- ./ 

I 
M_ETHOD 01,A..(ft) INTERVAL (ft) SIZE· TYPE TYPE WT/FALL CHECKED . B°Y: 

.. 

l¼ll- if" A-X' 2'' .55 CHECK DATE: 

o -Z 3'' ::,,S BORING CONVERTED TO MW? y IN) 
~ L . 

~IL <;,oi DRILLING ACRONYMS 
-s:::::--

HSA HOLLOW-STEM A\JGERS . . - HMR · HAMMER. ss· SPLIT SPOON 

0~ DRIVE-AND-WASH . SHR · SAFETY HAMMER .cs CONTINUOUS SAMPLING -
MRSLC MUD-ROTARY SOIL-CORING 

. . 
HHR HYDRAULIC HAMMER · -51 5 FT INTERVAL SAMPLING 

CA CAS ING ADVANCER OHR OOWN-HO[,E HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

' JS 3 INCH_ SPLIT_ SPOON .... ~ 1.::~~:-• :::?Ji 

MONITORING EQUPMENT SUMMARY 

-INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE {TEMP .. WINO, ETC.) 

) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRA EGER TUBES 

FID FLAME - ION!ZA TION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES JXt'Yhl - /o S"~co-L'Jµ(l'(h,o - 105'1 (z -/_p) 

DUPLICATES 

MS/MSD 

MRD 

H:\ ENG\SENECA \ FORMS\ OBBORPl.XLS FIGURE A-2 



PAGE - F-z_. 

OVERBURDEN BORING REPORT 
PARSONS II cLmNT, L½ 1\ c.t'(v/ BORING J'IIO.: ')') Otnio--q 

COMMENTS: 

tti!"t~ J/ Sf01Jf¢> £< ) S ;V-,'-'fl.u.:, ,. DRILLER: 

INSPECTOR: = :;=n }~cM_Jbtrv 
DATE: 1nli,s/()J 

D SAMPLING SAMPLE 
E SAMPLE . 
p OLOWS rENB- RECOV- DEl'TII Ga DESCRIPTION uses STRATIJM 

T rER 11\ATION ERY INT NO. ~ voe CLASS CLASS 
H 6 RANG£ RANGE (FEET) +<~ I,, SCllH (As per BwmeistC:: color, grain siz.e.. MAJOR COMPONENT, Minor Components 

(FT) INCHES (FEE1) (FEE"l) with amount modifiers and grain-size. density, stratification, wetness, etc.) 
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PAG E I OF J__j 

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: l-tb~COI[ I BORING No.: <s'fl, bflrho - Jo 

PROJECT : 'PDi.) START DATE: Joi?,,~ )1 z... 

SWMU # (AREA) : 1)f2-rnD FINISH DATE: '1.. 

SOP NO.: 74/116 CONTRACTOR: 1 ,,,/{\ Onll1ru 
DRILLING SUMMARY DRJLLER: ~lum J'J!ii:k 

DRILLING HOLE DEPTH SAMPLER HAMM ER INSPECTOR: Px){ l:run(v 
METHOD DIA.(ft) INTERVAL (ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

~~ 411 o-< Jil $5 CHECK DATE: 

~A[hdL- 5/l 55 BORJNG CONVERTED TO MW? y /~ 
'--

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

· DW DRJVE-AND-WASH SHR SAFETY HAMMER cs CONTfNUOUS SAMPLfNG 

MRSLC MUD-ROTARY SOIL-CORfNG HHR HYDRAULIC HAMMER 51 5 FT fNTERVAL SAMPLfNG 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASfNG WL WIRE-LfNE ST SHELBY.TUBE 

JS 3 INCH ~P~IT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READfNG TIME DATE TIME DATE (TEMP., WfND, ETC.) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MfNUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

\ 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

IJ\'U'<w irs, f.z ---{;) SAMPLES j)(l(ho -/o:J,_p/ o-0 · 
DUPLICATES 

MS/MSD 
, 

' 
MRD 

H:\ ENG\SENECA \ FORMS\ OB BO RPI.XLS FIGURE A-2 



OVERBURDEN BORING REPORT 
PARSONS II CLIENT: IA.l)j:\-U)e,. BORING No., <;1;> til'Z.-Yhb _ 10 

COMMENTS: 
DRILLER: ~ Lym /«-rd<-: 

INSPECTOR: k '.>S~~ l OYJ+lh~itw--
DATE: 10/~c::-lri-~ . 

D SAMPLING SAMPLE 
E SAMPLE 
p 0LOWS rENE- RECOV- DEPTH RAO DESCRIPTION uses STRATUM 

T l'at TRATION ERV INT HO. voe CLASS CLASS 
H 6 RANGE RANG£ (FEITT) SCRH (As per Bunncister: oolor, grain size. MAJOR COMPONENT. Minor Components 

(FT) INCHES (FEET) (FEEi) with amount modifiers and grain-size, density. strati fication. wetness, etc.) 

l1 
~ _t'h,->1JI- ~d,~ SML_. fu5tMivG(i!,/cc.ck.) lo b~&vw,-r,r -
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PAGE I OF2. 

OVERBURDEN BORING REPORT 
PARSONS CLIENT: U.t> A-C..t> & BORING NO.: j(ly IW.fllo - // 

PROJECT : ~ START DATE: 10/2-t.P fol--
I 

SWMU # (AREA) : DRffiv FIN ISH DA TE: "1,-

SOP NO.: '/L//! 75"' CONTRACTOR: Lt11/(\ o" l1 .lll 
DRILLING SUMMARY DRILLER: A-J{.u. Awn l{i. ;LJ 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: ()yN\U/~~v-J , 
METHOD DIA .(ft) INTERVAL(fl) S IZE TYPE TYPE WT/FALL CHECKED BY: 

1-bA, 4'' &t- ~ 7- ,, ss CHECK DATE: 

'>41,{ll, r ,/n-2" /1(' s.s BORING CONVERTED TO MW? y (N) ' 
~ 

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS · HMR HAMMER ss SPLIT SPOON 

ow DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CAS ING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING . WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (fEMP .• WIND, ETC) 

MONITORING ACRONYMS 
PIO PHOTO- IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RAOIA TION METER 

INVESTIGATION DERIVED WASTE 
, 

DATE 

SOIL AMOUNT: 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES hi-V'rt() - I b5q (b ,,J) ntrno ~ Jo&ofz-6 
,-

DUPLICATES 

MS/MSO 

MRD 

H:\ENG\SENECA \FORMS\ OBBORPl.Xl.S FIGURE A-2 
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OVERBURDEN BORING REPORT 

t==;;;;==~;====P=A=R=s=o=NS======~' ~A-Co€
co1v1MENTs: • 

D 
E 

SAMPLING SAMPLE 

BORING NO.: . S01>e.-YY10 - I I 

~ 1-~c~ . DRILLER: 

INSPECTOR: ~ffi]MI,\ / ~d)/[1Jw 
1of.iA1 l,n/ / DATE: 

I 
p . nwws rENE- RECOV- DEMlf RAO 

SAMPLE 
DESCRIPTION uses STRATUM 

T PER TR.ATION ER.Y INT NO. voe 
H 6 RANGE RANGE (fEEl) . SCRN (As per Burmeist.er: color, grain size, MAJOR CO?vlPONENT, Minor Components 

with amount modifiers and grain-size, density, stratification, wetness, etc.} (FT) INCHES (FEIT) (FEElJ 
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-= ~fr\o~ '\x') ijy-~/irvl. Yf"l-1 ~ w1txfN.ieJ 
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PAGE I OF'l-

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: UJ)(tUJ-r; I BORING NO.:~~ Wi'fio-/ot 

PROJECT : 1':rD START DATE: /o/2-do 2-
SWMU # (AREA) : l)IZ.fun· FINISH DA TE: '-J-
SOP NO.: 1t-f 1175 CONTRACTOR: l llt,V\ JY/ )IT'r..1 

DRILLING SUMMARY DRILLER: c.,lhimi 111~ J 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: Jlnn u Jf2/ fl\.-,/ 

METHOD DIA.(ft) INTERVAL(ll) SIZE TYPE TYPE WT/FALL - CHECKED BY: 

f},ll, LJ" fl - R' ;:}'( )) CHECK DATE: 

()-2- 1'( SJ BORING CONVERTED TO MW? y r.0 
~ 0u.- ~ 

DRILLING ACRONYMS 
HSA HOLLOW-STEM ~UGERS 

<:>v> . 
"HMR HAMMER . ss SP°LIT SPOON 

DW · DRIVE-AND-WASH ·sHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY. SOIL-CORING · HHR HYDRAULIC HAMMER .. 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING -· 
SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS J !_NCH SPLIT SPOON -:.: .. ,-,·· .. '-;,; . _. 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BOD BACKGROUND DORT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

set SCfNTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES Demo - /rinz.. rn-7'1 Df»u) -ftf,~f~ 
I 

,, 

DUPLICATES 

MS/MSD 

MRD 

H:\ ENG\SENECA \ FORMS\ OBBORPl.XlS F[GURE A-2 
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OVERBURDEN BORING REPORT 
PARSONS II CLIENT: lto ft l(,[$ BORING NO.: ~ l)~flm - / '2.. 

COMMENTS: 

tk93 Lyw1 [12tc,L DRfLLER: 

INSPECTOR: ~![¼rhfAL'iqn Llhr /lJ.li;;r:. 
DATE: /o/z.,r:;{o~ ; 

D SAMPLING SAMPLE I 

E SAMPLE 
p BLOWS P£N& RECOV- DEl"TH RAD DESCRIPTION uses STRATUM 

T PER lRATTON ERV INT NO. voe C LASS CLASS 
H 6 RANGE RANGE (fEEl) SCRN (As p« Burmeister: color. grain size, MAJOR COMPONENT, Minor Components 

(FT) INCHES (FE£T) (FEeT) with amount modifiers and grain-size, · density, stratification. wetness, etc.) 

J N ~ f\WM' ~,Aft s,1~ ll~ ¥ ftrvlt /f1;~ bl -
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~ ~ ~~w, CL -
5 ¥'' ~ 

"'--
- - -

~ - -
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H:\ENG\SENECA \FORMS\ OBBORP2.XLS FIG A-2 (cont. ) 
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OVERBURDEN BORING REPORT 
PARSONS I CLIENT: W>M;5~ I BORING NO.: .Sfb bemo - J ~ 

PROJECT: 'V:t") START DATE: 1,;o/u.,/vl--
SWMU # (AREA) : \\~'fl\Q FINISH DA TE: 

I 
~ 

SOP NO.: ,~ ll 1fi CONTRACTOR: L 1,1/)Y'\ ~(\ Iii. 
DRILLING SUMMARY DRILLER: 4k-urlJ f (liif 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: fw /Y1 f-<j)J)'\j,\ _/ 
I 

METHOD DIA.(ft) INTERVAL(fi) SIZE TYPE TYPE WT/FALL CHECKED BY: 

!-\)f\--' ~,, 
"1,- ~ t' s ':> CHECK DATE: 

':i 1 ,rh IP f rri>. 3" ~s BORING CONVERTED TO MW? y (N) 

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT S POON 

OW DRIVE-AND-WAS H . SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 Ff INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR OGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES Dt:tn-0 - 1 ottf(o-2'1 01L~-lbl~&{2- " 
DUPLICATES 

MS/MSD 

MRD 

H:\ENG\SENECA\FORMS\OBBORPl.XLS FIGURE A-2 
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OVERBURDEN BORING REPORT 
PARSONS II cLIENT=lA.DPt-f oi3- BORING NO.: % 0\2-Y't\Q -17> 

COMMENTS: 

~ L~~ l R-lik DRil.,LER: 

INSPECTOR: tu2~"fn(M,,~ lrndJtlii& 
DATE: lnlztR/o; 

D SAMPLING SAMPLE 
E SAMPLE 
p BLOWS PENIS- RECOV- DEl'TII RAO DESCRIPTION uses STRATUM 
T PER TRATION ERY INT NO. voe CLASS CLASS 
H • RANGE RANGE (fEE"I) SCRN (As per Burmeister: color, grain size, MAJOR COtdPONENT, Minor Componeots 

(FT) INCHES (fEE"I) (FEET) with amount modifiers and grain-size, dcnsityy stratification. wetness, etc.) 

~ + ~ 
f- fl¼\~v -1')).!o'' Cf\-tl ~ndt, ~()U;t)½. Oj \-of, -

1 i I ...!) -~ ~ ¾rn 5r"L,OJ/ 't)\1Yl~ ~ fo.~.\-J'/z,' ml. Lf i - -
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-
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H:\ENG\SENECA\FORMS\OBBORP2.XlS FIG A-2 (cont.) 
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OVERBURDEN BORING REPORT 
PARSONS I CLIENT: fM/(}-Co~ I BORING NO.: JV}) ~ -pf 

PROJECT: ?IX) START DATE: Io/id o--z__ 
' SWMU # (AREA) : \')-Q.,'fn,\) FINISH DA TE: J. 

SOP NO.: 7LJJ/7:5 CONTRACTOR: t.u,v-. 1killfl, 
.-. 

~ -1, •. :~ li1..1k.. DRILLING SUMMARY DRILLER: 

DRILLING HOLE DEPTH SAMPLER HAMMER INSP.ECTOR: a _Jj~' ·;: ~O, ~IN. -" JI. I 'D,t.,, 
' 

- METHOD OIA.(ft) INTERVAL(ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

-nstr Lj,< Q~ lo rl' f)S CHECK DATE: 

o-2 3" s~ BORING CONVERTED T-0 MW? y /N) 

.\ fi.c.e. DRILLING ACRONYMS 
~ 

HSA . .HOLLOW-STEM Al)GERS 5,» ~j-\ HMR HAMMER ss .SPLIT SPOON 

t>w . DRIVE-AND-WASH SHR St,.FETY HAMMER. cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 Ff INTERVAL-SAMPLING 

CA CASING .ADVANCER OHR DOWN-HOLE HAMMER _NS NO SAMPLING 

SPC SPi:N CASING WL WIRE-LINE ST SHELBY TUBE 

. .. -· . JS 3 INCH SPLIT SPOON 
.. (\~:/;;)( . . -.· 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WINO, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGO BACKGROUND OGRT DRAEGER TUBES 

FIO FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MOL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SA MPLES f£vho - lnla.5 {o-i) l)lfilo -lci,,7 /2. ~) 
DUPLICATES 

MS/MSO 

MRD 

H:\ENG\SENECA \FORM$\ OBBORPl.Xl.S FIGURE A-2 
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OVERBURDEN ~ORING REPORT 
PARSONS 

90MMENTS: 

0 SAMPLING SAMPLE 
E 
p Rl.OWS PENE- RECOV- DEPTil 

T l'ER TRATION ERY INT NO. ~ 
H ... RANGE .RANGE (FEel) 

(FT) INCHES - (Fttt) (FEel) 

-
] 3/L -~ -I 

-
10 

-

-

-

-

-
15 

-

-

-

-

-
20 

H:\ENG\SENECA\FORMS\OBBORP2XlS 

RAO 

SCRN 

11 -CLIENT: W)f\-loQ: - BORING NO.: ~Dfctn{) - Jt( 

oRILLER: th!YIAi Luu!\ 

INSPECTOR: • ~O~~~t\ / CrcAt~J:t 
Joi z.;lov DATE: 

SAMPLE 1 
DESCRIPTION uses STRATUM 

(As per Burmeister. . color. grain $izc, MAJOR COMPONENT, Minor Components 
with amount inodifien 8!1d grain-sizt?, density, stratification, wetness, etc.) 

CLASS CLASS 

6L 

CL 

FIG A-2 (cont.) 

-
-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-
-



PAGE I OF 2-, 

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: {}.t)fl-loC. I BORING NO.: .SB j)J'lfl}O • , r--

PROJECT : ?!-0 START DATE: I 6/i~/o-z., 
SWMU # (AREA) : 1)(tl'\O FINISH DA TE: "V 
SOP NO.: 7'( /{ 7$' CONTRACTOR: LI1 (1() ha /Ir; 

DRILLING SUMMARY DRILLER: ~NIM/! 
DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: ~ I :1, A'\.-, . 
METHOD DIA.(fl) INTERVAL(fl) SIZE TYPE TYPE WT/FALL CHECKED BY: 

1151} 4" • i. -9' ~·· .5.S CHECK DATE: . 
t)-2 .,,. 55 BORING CONVERTED TO MW? y (NJ 

~ 

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY : READING TIME DATE TIME DATE (TEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND OORT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES l)tlmo -10 71 
DUPLICATES 

MS/MSD 

MRD 

H:\ENG\SENECA \FORMS\ OBBORPl.Xl.5 FCGURE A-2 



PAGE 2,oFl-

OVERBURDEN BORING REPORT 
PARSONS -,.. II CUENT: tl'lt-we BORING NO.; s 8 -l\~fl\.t -15 

COMMENTS: 

Jfar~M DRILLER: 

INSPECTOR: /.I, s-~rt I fruAll,;t;,,r -
\ 

J 

roli(g/~2--
I 

DATE: 

D SAMPLING SAMPLE 
, 

E SAMPLE 
p m.ows rENE- RC-COV. DEl'1ll RAD DESCRIPTION uses STRATUM 
T l'F.R TRATION ERY INT NO. voe CLASS CLASS 
H 6 RANGE RANGE (FEIIT) SCRN {As per Bunneister; color. grain size, MAJOR COMPONENT. Minor Components 

{FT) mer.res (FttT) (FttT) with amount modi fiers and grain-s ize, density, stratification. wetness, etc.) 

4- ~ ~ w,;-:,~ 111I 91 ,h / f3ntlv / >i t-t- I de!I -turcl~ -
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OVERBURDEN BORING REPORT 
PARSONS CLIENT: llf> f}l-0!=- BORING NO.: <'-il41\lih\) -/IQ 

PROJECT: 1-CO START DATE: !dz.7/oz.. 
SWMU # (AREA) : t't,fr,b FINISH DA TE: .v 
SOP NO.: 7'-1117~ CONTRACTOR: lt.1M l\'1 It... 

DRILLING SUMMARY DRILLER: J~ Jil;Jt 
DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: P,, ~ I ~~.on - I -

METHOD DIA.(ft) INTERVAL {ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

W\ t\. LI II 7. .... &.l 1-" ss CHECK DATE: 

n,1.. 
,,, 

5S BORING CONVERTED TO MW? y (t:i) -
DRILLING ACRONYMS 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON . . 
ow DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS J INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 
-

INSTRUMENT DETECTOR RANGE : BACKGROUND CALIBRATION WEATHER . 
TYPE TYPE/ENERGY REAOlNG TIME DATE TIME DATE (TEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGO BACKGROUND OGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MOL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCA TlON: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES D~O-f~7<( lo-i) T)fUlt b - / 0 ]S" ( M D 
DUPLICATES l)tmo-/0.fD 
MS/MSO l\ ll.m\>- /t'\7t/'('rl~ MMt>-/07411\~t 
MRD l)~t> - 1 o7'1 rn,to 

H:\ ENG\SENECA \FORMS\ OBBORPl.XLS FIGURE A-2 
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OVERBURDEN BORING REPORT. 
PAR~ONS II CLIENT: f Ah/t- U)ll, BORING NO.: 5f? flt.Mn _ / {p 

COMMENTS: 

t::tr1~ DRILLER: 

INSPECTOR: 

DATE: , oh1! fl:/' 1 

,._ 

j 

D SAMPLING SAMPLE . 

E SAMPLE 
p BLOWS !'ENE- RECOV- D£l'Tif RAD DESCRIPTION uses STRATUM 

T PER TRATION ERV INT NO. voe CLASS CLASS 
H G RANGE RANGE (FEET) SCRN (As per Bunneister: color. grain size. MAJOR COMPONENT. Minor Components 

(FT) INCHES (l'EET) (l'EET) with amount modifiers and grain-size, density, stratificati?n, wetness, etc.) 
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OVERBURDEN BORING REPORT 
PARSONS CLIENT: { A Ml-- Cri (£ BORING NO.: 58 'l)emlJ _ /7 

PROJECT: r:i= () START DATE: 10/1_ghv 
hrl-Yl\.O 

I 
SWMU # (AREA) : FINISH DA TE: 

.,,, 
SOP NO.: 1LJ111tf' CONTRACTOR: /.J..toll 1.)o l ~ 

DRILLING SUMMARY DRILLER: Ji. •HukJ/rd 
DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: g IJ'l 1:J«v 

I 
METHOD DIA.(ft) INTERVAL(ft) SIZE TYPE TYPE _WT/FALL CHECKED BY: 

/15Pt-- ~ z-g i 
.. ,, .s...s CHECK DATE: 

O-l 31( 55 BORING CONVERTED TO MW7 y (N) 
. . 

~ 

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MlJO-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 · 5 IT INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN · CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (fEMP., WIND, ETC.) 

) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DORT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL · METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGA TlON DERIVED WASTE 

DATE 
lol-i'(/ov 

SOIL AMOUNT : I 

(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES t::t»w-/O 77 (n~l) J'YtltJ"j__ /D7f (?-t ~ 
DUPLICATES 

MS/MSO 

MRD 

H:\ENG\SENECA\FORMS\OBBORPl.XLS FIGURE A--2 
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OVERBURDEN BORING REPORT 
PARSONS 

COMMENTS: 

\ 
D SAMPLING SAMPLE 
E 
p BLOWS l'Offi- RECOV- DEPIB 

T PER TRATION EllY INT NO. voe 
H • RANGE RANGE (FEET) 

(FT) INCHES (FEET) (FEET) \. 
Si.- 0 

I l 

z' J_ A 
7. 

l · 

/1- ['.... Q") t ~ -:-
I - ·-

4 -- - ~ 
-

s''-Jon >-f 
5 di 

4" 

. ' ~ -,, ,, t .. 
~ 

5 -
~-·: -

10 

15 

20 

H:\ENG\SENECA\FORMS\OBBORP2.XLS 

RAD 

SCRN 

CLIENT: Y./:)A-(ot;: 

INSPECTOR: 

SAMPLE 
DESCRIPTION 

DATE: 

{As per Burmeister. color. grain size, MAJOR CO~ONENT, Minor Components 
with amount modifiers and grain-size. density, stratification, wetness, etc.) . 

ftuli*. /fl ~ VIIHlll.lr' ,, I 

uses STRATUM · 

CLASS CLASS 

~ w-:!> nrt. m r xtel,a"-' I <M1)< rrxlt +- shAk.. f1\ L 
sWt w} Irr p'rAUc. z"" rvo r ~IMi sr:-1.:r 

f\\i1'5t J.6-~/Nt1t?/~ S J:L 7: p'\l-

, we~ 1x,1ioJ--

hii ~6 s,i"-"\ l'ifu.J-

FIG A-2 (cont.) 
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OVERBURDEN BORING REPOR,T 
PARSONS I CLIENT: UJA6J1i_ I BORING NO.: 5,30t.,h{) ->Jf (!; 

PROJECT : .}>Lt'\ START DATE: 10/41h...__ 
SWMU # (AREA) : l\l~mt> FINISH DATE: 

"" SOP NO. : ~7'-1 //75 CONTRACTOR: Llla'J Ml/), 
DRILLING SUMMARY DRILLER: llfku,/12~ 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: Pv(/1,,~ 
METHOD DIA.(11) INTERVAL (fl) SIZE - _TYPE TYPE WT/FALL CHECKED BY: 

½A (.p'< 2--t. -z, ~,, .s,5 CHECK DATE: 

0 -2. '3 .... ss BORING CONVERTED TO MW? y ( N) 
-

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

ow DRIVE-AND-WASH '· SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HH R HYDRAULIC HAMMER 51 . 5 FT INTERVAL SAMPLING 

CA CAS ING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST · SHELBY TUBE 

JS J INCH SPLIT SPOON 

MONITORING EQUPMENT SPMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (fEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO· IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME· IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECfOR RAD RADIA TIQN. METER 

INVESTIGATION DERIVED WASTE 
, 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES )!,ffu - /Oki (o~ i) htltno -l~c!'-~ -
DUPLI CATES 

MS/MSD 

MRD 

H:\ ENG\SENECA \ FORMS\ OBBORPl.Xl.S FIGURE A-2 



OVERBURDEN BORING REPORT . ' 

PARSONS II CLIENT: l¼A-{.o&- BORING NO. , -sB~m:>-1-&tl, tr 
COMMENTS: 

~L~MI DRILLER: 

fNSPECfOR: OOOlM\l'\ l ~~ 
DATE: tol,:11,v ' 

D SAMPLING SAMPLE 
. 

E SAMPLE 
p BLOWS l'ENE- RECOV- DEYIH RAD DESCRIPTION uses STRATUM 

T rER TRA.llON F.RY !ITT tio. voe CLASS CLASS 
H 6 RAN<.1' RANGE (flSEl) SCRN (As pee Burmeister: color~ grain size, 11.WOR COMPONENT, Minor Components 

(Fl) INCHES (FEET) (fEIITJ with amount modifiers and. grain-size, density, stratification, wetness, etc.) 

-1fv < 
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OVERBURDEN BORING REPORT 
PARSONS CLIENT:/ A}) 'A-{_.o6, BORING NO.: 51Yb,_()t() ~I; 

PROJECT: PXD START DATE: 10/1,,-, / d ,_, 
I 

SWMU # (AREA) : ha.mo FINISH DA TE: v 
SOP NO.: 7lf//75 CONTRACTOR: LqlYl l>r,ft 

DRILLING SUMMARY DRJLLER: u !kvrvt !'hie. 
DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: 8tn't1Mk. . -METHOD DIA.(ft) INTERVAL(ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

fh>A- 'I'' z, - l,. z· •ss. CHECK DATE: 

{j-l,. 3• ss BORJNG CONVERTED TO MW? y /N) -DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER 

. ss SPLIT SPOON 

DW DRJVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORJNG HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQU_PMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES i'.?mo , 105<'/ /0-2-) 
DUPLICATES 

MSIMSD 

MRD 

H: \ ENG\SENECA \ FORMS\ OBBORPl.Xl.S FlGURE A-2 
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OVERBURDEN BORING REPORT 
PARSONS · 11 · CLIENT: 1M A- Loe. BORING NO.: ~ bi,m:o - 11 

COMMENTS: 

Ra,r,;j ly ,.._,, DRILLER: 

INSPECTOR: &Q~S))\CIIH\ I (lt}JJ}_~ 
DATE: 10Ji7/~-

D SAMPLING SAMPLE 
E SAMPLE 
p BLOWS PENE- RECOV- DEYIH · RAD DESCRIPTION uses ITRATUM 
T r ER TRATION ERY ·INT NO. voe CLASS CLASS 
H 6 RANGE RANGE (fEE1) SCRN {As per Bunneister: color. grain siz.c, MAJOR CO~ON'ENT, Minor Components 

(FT) INCNES (FEET) (fEE1) with amount modifiers and grain-size; density,_ stratification, wetness, etc.) 
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H: \ ENG\SENECA \ FORMS\ OBBORP2.XLS FIG A-2 (cont.) 
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OVERBURDEN BORING REPORT 
PARSONS I CLIENT: Ubl\-Co~ I BORING NO.: )P, NUl\t)# 2.t> 

PROJECT: f~t) START DATE: !Oli 1,/u--
SWMU # (AREA) : 't\O,® FINISH DA TE: 

I J.; 

SOP NO.: -7 t./ It 1 if"' CONTRACTOR: L t1 M l\11 If A-4 

DRILLING SUMMARY DRILLER: (J~i~-J. 
DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: ~em 1-k;~ 
METHOD DIA.(fl) INTERVAL (fl) SlZE TYPE TYPE WT/FALL CHECKED BY: 

/,\<A.- "\ t / z. - R.t- i" ss CHECK DATE: 

' 5~ ( N) n -1. 3' - BORING CONVERTED TO MW? y -DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 Ff INTERVAL SAMPLING 

CA CAS ING ADVANCER DHl_l DOWN-HOLE _HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE ·BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND. ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BOD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - ION IZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

[NVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES btt.M--lok1 (o-l) DflmO-ln~ft-t) ., J 
DUPLICATES 

MS/MSD 

MRD 

H:\ENG\SENECA \FORMS\ OBBORPl.XlS FIGURE A-2 



OVERBURDEN BORING REPORT 
PARSONS CLIENT: · Ul)/t{-Of; BORING NO.: 3 

COMMENTS: 

D SAMPLING SAMPLE 
E 
p OLOWS rElffi. RECOV- DEl'lli 

T rER TRATION ERY INT NO. voe 
H JµNGE RANGE (FEET) 

(FT) INCHES (Flll!l) (FE£T) 

15 

20 '\ 
H:\ENG\SENECA\FORMS\OBBORP2.XLS ~... . .. . 

RAD 

SCRN 

DRILLER: 

rNSPECTOR: 

SAMPLE 
DESCRIPTION 

DATE: 

(As ()Cf" Burmeister: color, grain size, MAJOR COMPONENT, Minor Components 
with amount modifiers and grain•size, density, stratification, wetness, etc.) 

1¥;j ~ ~l~clM ~~ 
· lWb\- J.". ~wU,Q ~~ 

1)1 t-(_Q,~ J)\ili. 

uses STRATUM 
CLASS CLASS 

CL-

J 

FIG A-2 (cont.) 
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OVERBURDEN BORING REPORT 
PARSONS I CLIENT: l,(,ofl-lo~ I BORING NO.: ~ 't, DfZtltU r 2- ( 

PROJECT: PJ:'.-o START DATE: I D/n / ,rt.--
SWMU # (AREA) : ue{)ro FINISH DA TE: 

IV' 

SOP NO. : 7'11/7> CONTRACTOR: .t tJ M trif /,. 
DRILLING SUMMARY DRILLER: UHrMflJ /Pirk 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: ~.n P.-frAtn. 
I 

METI-100 DIA.(ft) INTERVAL (fl) SIZE TYPE TYPE Wf/FALL CHECKED BY: 

t\-51\. lf' i - l. z. "l (( ss CHECK DATE: 

0 - l-, ,'' ss BORING CONVERTED TO MW? y (N) -
DRILLlNG ACRONYMS 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

OW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

.CA CAS ING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS J INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP, WTND, ETC.) 

• 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES 1)(l.nto -lo io I nil Dflf1t.O - l/02.-
, 

DUPLICATES 

MS/MSD 

MRD 

H:\ENG\SENECA \FORMS\ OBBORP1.XI..S FIGURE A-2 
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OVERBURDEN BORING REPORT 
PARSONS II CLIENT: (N)A--l,oe- BORING NO.: )e, O\l..mo :.. z, 

COMMENTS: 

~~LIV · DRILLER: 

' 
INSPECTOR: ~ts~ /fllcJJ.lrli./ 

DATE: ro/i:1/oa-
i. 

D SAMPLING SAMPLE 
E SAMPLE 
p BLOWS l'ENE- RECOV- DEPTH RAD DESCRIPTION uses STRATUM 
T rER TRATION ERV INT NO. voe CLASS CLASS 
H • RANGE RANG£ (fEIIT) SCRN (As per Burmeister: color, grain size. MAJOR COlvfPONENT, Minor Components 

(FT) INCHES (FEET) (FttTJ with amo~nt modifiers and grain-size. density, stratification, wetness, etc.) 

~ ' ~ ~ ~()to~ &,wjol>J:~ 51.Ljw/atf. vu -
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'--- - -

-- -
- -~ -

-- -
~ - -

-- -
'--- - -

20 -- -
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PAGE I OF 2. 

OVERBURDEN BORING REPORT 
PARSONS II CLIENT: f}.,) ~£. I BORING NO.: S:b l)tmo - 2,,z_ 

PROJECT : (M) START DATE: tolnlcrz. 
bttnV 

I 

SWMU # (AREA) : FINISH DATE: ~ 
SOP NO.: 1,'-1 I I 75 CONTRACTOR: ~0011"' 

DRILLING SUMMARY DRJLLER: ~M f 17~} 
DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: 1'M10/1,w, 

I I 

METHOD DIA.(fl) INTERVAL (fl) SIZE TYPE TYPE WT/FALL CHECKED· BY: 

1¥,A, \'' t..,. (i,q t, II ')'.) CHECK DATE: . 
h~l. 1,'' 5~ BORING CONVERTED TO MW? y (N) 

'--"' DRILLING ACRONYMS 
HSA HOLLOW-STEM· AUGERS HMR HAMMER ss SPLIT SPOON 

ow DRIVE-AND-WASH SHR SAFETY· HAMMER cs CONTINUOUS SAMPLING .• 
MRSLC MUD-ROTARY SOIL-{;ORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CAS ING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP .• WIND, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BOD BACKGROUND DORT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

lNVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES 1'112.nta - /o, J ( t>~£) 
DUPLICAT ES 

MS/MSD 

MRD 

H:\ENG\SENECA\FORMS\OBBORPl.XLS FIGURE A-2 



OVERBURDEN BORING REPORT 
·- .. -:~ - PARSONS II CLIENT, VJ>ft-loe BORING NO.: '\Qfp.rrt,() ~ ,l;l. 

' 1 ~-

CO~NTS: 

~~tw - . ' DRILLER: 1:•· 

INSPECTOR: &~~r-.(M,.../f&A_J/°'1 
DATE: /o/z-r/oJ . 

D SAMPLING SAMPLE 
E SAMPLE 
p DLOWS PDffi- RECOV- OtrTII RAD DESCRIPTION uses STRATUM 
T '""' TitATION ERY INT NO. voe CLASS CLASS 
H 6 RANGE RANGE {Ftt1) SCRN (As per Bunncist.er: oolor. gnin size, MAJOR COMPONENT, Minor Components 

(FT) INCHES {Ftt1) (fttl) with amount modifiers and grain-size, density, stf11li fication, wetness, etc.) 

1-f- ~ * -{ttAl w otn-N -lopSorl w/sltili~r,,,ds' 
z' z' .Q -

~ 
- -

LL l 

§ 
-

2..-
,, 

- J\14,:il S-/ ~ CJ-A~ .,fr.h-.1,_ ~ .IAlh, a.I 
~ ~ 

CL I _ Lfr br S'i • 2, 7'· -

Lf- -

~ -
~~~jhJL,, _L q'' ,. I• 5 " ,o 

~ 
- - -( c- . 

~t- >-

VJ ~ 
: 1),0' ~(~,e.al tihili -" Jil}y} ?:, m,n i -

!b 7'' 3" 
~ I . - . 

- ~ >-

~ - >-

.J!lr I i - =M~-Splvl-~fo1JY1 ~~ .__.,, 
-

- >-

10 - -
- -

- >-

- >-

- -
- >-

- -
- -

- -

- -
15 - -

- -

- -
- -

- -
- -

- -
- -

- -
- -

20 - -
, 
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PAGE I OF~ 

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: · U))~ I BORING NO.: 515 Dl?nzo -2.._j 

PROJECT: 1'[,\'J START DATE: /J/4!3}~ 
SWMU # (AREA) : brtmo / 

FINISH DA TE: J 
SOP NO. : 1<-f LI 16 CONTRACTOR: Lum l)/2/4 

DRILLING SUMMARY DRILLER: A-.oui~i 
DRILLINy HOLE DEPTH SAMPLER HAMMER INSPECTOR: P.r,,<)9~ . 
METHOD DIA.(ft) INTERVAL (ft) SIZE TYPE TYPE WT/FAL L CHECKED BY: 

t\Sf\- W' z-<o z" s.S CHECK DATE: 

0 ... z._ 3'' ?:> .BORING CONVERTED TO MW? y /N) 

DRILLING ACRONYMS 
\:'"" 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHEL/3Y TUBE 

JS . 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPF/ENERGY READING TIME . DATE TIME DATE (fEMP, WIND. ETC.) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

I ol-iol o -i-
SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES 1>~mJJ-/o1!" lb-ii D/Zrc -lo~/H. J 
DUPLICATES 

MS/MSD 

MRD ~ll1D - / D'!~ ~ fln2.D 

H:\ENG\SENECA\FORM$\OBBORP1.Xl.S FIGURE A-2 



OVERBURDEN BORING REPORT 
PARSONS ~ C LIENT: {. • A ' »oRJNG No:: 5R, )>t~-- Z3 

COMMENTS: 

~/~ft' . . . DRILLER: 

INSPECTOR: (DSS>h Cl,tt\v /J&-1¥/,s/;y 
DATE: 10/ig I,~ 7 ·-

D SAMPLING SAMPLE · I 

E SAMPLE 
p OLOWS PEtffi.. RECOV- DEl'"Ill RAD DESCRIPTION . uses STRATUM 
T PER TRATION ERY INT NO. voe .CLASS CLASS 
H 6 RANGE RANGE (ffiIT) -~ SCRN (As per Bunneister: color, grain size. MAJOR COMPONENT, Minor Components 

(FT) INCHES (FEE1) (FE£l) with amount modifiers and grain-size, density. stratification, wetness, etc.) 

+ ~ -frW, "j\--, SBWv'i :a:t:, I cJ. Wf -' ~ • , i - f- -
_1_ z '2 ~ 

f- -

'l, 
113 ,q 

t :l)U) ,.;\' °Sl\lt'-\}6cr 57--LT s~ (skf>'t:; - -
1.. 

- 1--, 

1# -

~ 
2' I I ~ - f- <!.'1-8".~ -

~~ 
f- -

~ [J\V>i>f., ~ S"4:J.."f' w/ I~ a'll ~tAtr--
--

Yt- '-:: 

" -I ._ CJfl<rll ~ &vl.W\ w/ Ji I.fr fTXNlr-1 5 -2,, ~ 
<:::i 

z' - -
L&_ ~ 

~ f- t S°™-l ~S~, -

~ ~ 
. 

- f-

~ Sr1., wl ~d ~hdt cd-
-

r¾, \.~· I I ._~j~t -

- - bo-~, -

~ ~ f- -
t ~ - =~d. )FOQ'\ ~ - l +~ 0, .. tt>') 

-
~ J ,, -- - (\\)\-~~~\.t. f<" Ab ' -
~ f- -

10 
- ._ -

,_ - -

- - -
- -

- - -
,_ - -

- - -
f--- - -.. 

- - -
,_ ...L -

15 
- - ---

,_ - -
- ._ -

f--- - -
- ._ -

f--- - -

- ._ -
~ - -

- - -
,_ ._ -

20 ,. 
- - -

H:\ENG\SENECA \FORMS\ OBBORP2.Xl.S FIG A-2 (cont.) 



PAGE I OF I:.., 

OVERBURDEN BORING REPORT 
PARSONS CLIENT: l,t t\Jl-u)f;_ BORING NO.= )B ~ \-2.-Yr 

PROJECT: 'PP-> START DATE: to/z8/oV 
SWMU # (AREA) : \)tfM FINISH DATE: 

I ,v 

SOP NO.: 7'-f I( J'i) CONTRACTOR: Ll/(K) l)n Jl4 
DRILLING SUMMARY DRILLER: vim("' rJ: 

DRILLrNG HOLE DErTH SAMPLER HAMMER INSPECTOR: J/Jnr'\ VI I 8/)(\.../ 

METHOD DIA.(ft) INTERVAL (ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

f\Sf\, Mi' 2,..- ~ i,'' is CHECK DATE: 
~ 

(y~ ·y $$ (N} BORING CONVERTED TO MW? y 

DRILLING ACRONYMS 
~ 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT rNTERVAL SAMPLING 

CA CAS ING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASrNG WL WIRE-LINE ST SHELBY TUBE 

JS J INCH SPLIT SPOON 

MONITORING · EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP .• WIND. ETC.) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DORT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCrNTILLA TION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 
16/~y;/, -i-

SOIL AMOUNT: I 

(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES Ix m,o --/t1'l'"o Irr 1.-- W'UJ - I OTT /2-- " 
DUPLI CATES 

MS/MSD 

MRD 

H:\ENG\SENECA \FORMS\OBBORPl.XLS FIGURE A-2 



COMMENTS: 

D 
E 
p BLOWS 

T fER 

H 6 
(FT) INCHES 

i, 

<{ 
5 

g 

10 

15 

20 

PAGE 1,nFZ-

OVERBURDEN BORING REPORT 
PARSONS BORING NO.: 5£, 

SAMPLING 

PENE- RECOV-

TllATION ERY 
RANGE RANGE 
(FEEi) (FEEi) 

i' 1, ( 

I 
I I 'l, 

J.1' I I 

:/' 

/ 

SAMPLE 

DEl'lH RAD 

ll<T NO. voe 
(FEEi) SCRN 

DRILLER: &:<:~ ii(\ . 
lNSPECTOR: · 5fAcNrr\ / rnc.J}t/ittf.t( 

SAMPLE 
DESCRIPTION 

DATE: ~ 

(As per . Burmeister: color. grain size, MAJOR COMPONENT~ Minor Components 
with amount modifiers and grain-size, density, stratification, wetnes:s. etc.) 

I 

uses STRAruM 
CLASS CLASS 

H:\ENG\SENECA \FORMS\ OBBORP2JCL.S FIG A-2 (cont.) 
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OVERBURDEN BORING REPORT 
PARSONS I C LlENT: U1) ft.ch fi I BORING NO.: mwbt-mo-3 .. 

PROJECT : 'yj:7\) START DATE: · io/2J-,/o~ 
SWMU # (AREA) : ti~ 

I 

FINiSII DATE: 
.. -l-

SOP NO.: 7'111,s' CONTRACTOR.: LLJCKl tr.Iii). 
DRILLING SUMMARY DRILLER: · lb~mA IR.-dJ 

' ~~J!.i{4t~ DRILLING HOLE DEPTH SAMPLER HAMM ER INSPECTOR: 

I 
CHECKED BY: METHOD DIA.(ft) INTERVAL (ft) SIZE TYPE TYPE WT/FALL . . 

~ ('.)---~ 
a(( 5~ ·cHECK: DA TE: 

BORING CONVERTED TQ MW7 -~ N 

DRILLING ACRONYMS 
HSA HOLLQW-S.T-EM At/GERS HMR HAMMER ss SPLIT . SPOON 

DW D_RIVE-AND-WASH SHR SAFETY HAMMER· •. cs - CONTINUOUS SAMPLI.NG · 

MRSLC MUD-ROTARY SOIL-CORING HHR . HYDRAULIC HAMMER 51 5 FT 11-ITERVAL SAMPLING-

CA CASING .ADVANC!;,R DHR. DOWN-H_OLI;, HAMMER NS NQSAMPLING 

· \ '. , ,.SPC ::, --·- .. SPIN. CASING ·:-- · , ;,-WL WIRE-LINE •·: ST- SHELB)_')V,B,E.~s,; .,c,.,~r.,-· . , · r,;.·- ~,;:. ... . · 
.. JS J INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT . DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READI_NG TIME DATE TIME DATE (TEMP., WINO, ETC.) 

.. 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BOO BACKGROUND OORT DRAEGER TUBES 

FrD FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MOL METHOD DETECTION LIMIT 

SCT SCINTll.,LA TION DETECTOR RAO RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 
/ 0 /-ic1 /o-i,,,,-

SO IL AMOUNT : I 

(fraction of drum) ½,dtu,v-J 
DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: nU'\.e.. 
SAMPLES 

DU PLI CATES 

MS/MSD 

MRO 

H :\ ENG \ SENECA \ FORMS\ OBBORPl.XlS FIGURE A-2 
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PAGEZ..oFZ.-

OVERBURDEN BORING REPORT 
PARSONS II c LIENT, I Jf) l1r- r.r112:. j~c No., m w b~rno- 3 

COMMENTS: 

~L.ur~ DRILLER: 

fw so ,\ <:>'1lv~ cdlulJ fNSPECTOR: u uiJ__ ~ &ssr;r.. &,4# 
DATE: lu/4fl u/ 

D SAMPLING SAMPLE 
E · SAMPLE 
p BLOWS PENE- RECQV. DEl"IH RAD DESCRIPTION uses STRATUM 
T PER ~TION ERV INT NO. voe . CLASS CLASS 
H -6 RANa MNGE (FEEi) SCRN {As per Burmeister. color, grain s iu:, MAJOR COMPONENT, Minor Components 

(FT) INCHES (fllT) (fllT) with amount modifi er-s and grain-size, density, stratification, wetness, etc.) 

~ =l>ctRf61' - r -

• ' 1 - -
_jJ_ <7, ' - -

½ 
I? - :s11~ t'IW\¼ \CJru...M ~1& 

-._ fnL 
-

7 1tfJ JI 1 i ?JI - .__ -
er _HJ__ - -
tf. ttJ - :,r\;\l. ;+ 0t1r~ :li1~ ~ / l\J-c oMLi.v{>O! & htt! ak- bti·t4J 

-1 _jQ__ f1\1.. -
5 U>- ' . ~') . 2' I 1/( - .__ ..,. 

_l1__ - -

(p ti I - =~-e_td!WN!( s huh - \)r) . -

~ -5 '( ¢'' -
- .__ -

- .__ _: 

i - - -. 
- - -

- .__ -

- .__ -
10 

--,: - -

- .__ -

- - -

- t- -

- t- -

-- -
- t- -

- .__ -
-- t-

-- -
15 - t- -

-- -
-- -
-- -

- - --

-- -
-- -
-- -
-- -
-- -

20 -- -
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rA GE I OEV 

OVERBURDEN BORING REPORT 
PARSONS . I CLIENT: luxtc.ot. I BORING _NO.: f)\W "\:)~ _ 1, 

PROJECT: 

SWMU ·# (AREA) : bfx•,,,0 
SQPNO.: 

DRILLING SUMMARY 

DRl!,LING HOLE 

METHOD DIA.(ft) 

HSA 

DW . 

MRSLC 

C A 

SPC 

DEPTH 

INTERVAL(ft) SIZE 

HOLLOW-STEM. AUGERS 

DRIVE-ANU:WASH 

MU[l...ROTARY -SOIL-CO RING 

CASING ADVANCER 

SPIN CASING 

SAMPLER HAMM ER 

TYPE TYPE WT/FAL1.. . 

DRILLINGACRONY!YfS 
- HMR 

SHR · 

Hf.MMER 

·SAFETY HAMMER· 

HHR ._HYDRAULIC HAMMER 

OHR 

·WL 

DOWN-HOLE HA~MER 

WIRE-LINE 

START DATE: 

FINIS H DA TE: 

CONTRACTOR: 

. DRILLER: 

INSPECTOR.: 

~ lt11J() bni/1 
~; YRaJ v 

Ji,xm o J Y3Rh,..) 

C HECKED BY: 

C HECK DATE: 

"BORING CONVl;:RTED TO MW7 (i) 

ss 
CS . 

51 

NS 

. ST 

JS 

SPLIT SPOON 

· coNT1N66us SAMPLING . 

5 FT INTERVAL SAMPLING 

NQSAMPLING 

SHELBY TUBE .:,- . 

3 ~,CT! SPLIT SP~i:' 

N 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT 

TYPE 

PID 

FID 

GMO 

SCT 

DETECTOR 

TYPE/ENERGY 

RANGE 

PHOTO - ION IZATION DETECTOR 

FLAME - ION IZATION DETECTOR 

GEIGER MUELLER DETECTOR 

SCINTILLATION DETECTOR 

BACKGROUND 

REA DING TIME TIA TE 

MONITORING ACRONYMS 
BGD 

CPM 

PPM 

RAD 

BACKGROUND 

COUNTS PER MINUTE 

PARTS PER MILLION 

RADIATION METER 

CA LIBRATION WEATHER 

TIME 

DGRT 

PPB 

MDL 

DATE (fEMP., WIND, ETC) 

DRAEGER TUBES 

PARTS PER BILLION 

METHOD DETECTION LIMIT 

INVESTIGATION DERIVED WASTE 

DATE 

SO IL AMOUNT : 
(fraction of drum) 

DRUM #, LOCATlON: 

COMMENTS: 

H:\ ENG\SENECA \ FORMS\ OBBORPl.XLS 

SAMPLES TAKEN: MO'f\L 
SAMP LES 

DU PLICATES 

MS/MSD 

MRD 

FIGURE A-2 



OVERBURDEN BORING REPORT 
PARSONS 

COMMENTS: 

D 
E 
p 

T 
H 

(FT) 

fr; 

8 

10 

15 

20 

SAMPLING 

DLOWS PENE- RECOV-

rER TRATION ERV 

• '½"GE RANGE 

INCHES (FEFIJ (FEET) 

LL 
! 

l_£_L I I f 
-, 

f----

'M.J, .. 
I 1" -

f----

~ 

,___ 

,.__ 

,.__ 

'----

'----

f----

>-----

>-----

>-----

>-----

>-----

DEPIB 

INf 

(FEET) 

SAMPLE 

NO. voe 

H:\ENG\SENECA \FORMS\ OBBORP2.Xl.S 

RAD 

SCRN 

>-

->-

>-

>-

->-

->-

->-

II CLIENT: /11)/1- c.oE. ' BORING NO.: Jh'l.tJ Dl'Z,Yh,~ -'/ 

DRILLER: 

INSPECTOR; 

DATE: 

H~1tJua Jk2,:ik. _ · 
,U,$Mllrrxl'\ / t'.}1(.A-#1 V 
Jok,,c,/,i/ . 

, 
SAMPLE 

DESCRIPTION uses STRATUM 

{As per Burmeister: color. grain size, MAJOR COMPONENT. Minor Components 
with amount modifiers and grain-size. density, stratification., wetness. etc.) 

CLASS CLASS 

__, 

FIG A-2 (cont.) 
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l'AGE I OF 

OVERBURDEN BORING REPORT 
PARSONS 

- I 
CLIENT: IJJ>ALO£ . I BORING NO.: /)\ W "h /Zt'}'}{} - (n 

PROJECT: ?r:,D START DATE: t.dz_.r[rz_ 
SWMU # (AREA) : ·tKmo FINISH DA TE: 'i 
SOP .NO.: 7t./117Y CONTRAl::TOR: · Lt1rN\. <t>ntki 

- DRILLING SUMMARY DRJLLER: OJd,1,rill /011JJ 
DRILLING HOLE DEPTH SAMPLtR ' HAMMER INSPECTOR: : -~ j;J/;ivJ 
METHOD DIA.(ft) INTERVAL (ft) s •izE TYPE - TYPE WT/FALL CHECKED BY: 

~A- - (,« · 0-:-3 ",:;)([ s~ CHECK DATE: 

BORJNG CONVERTED TO MW? (y) N 
·- ---DRILLING ACRONYMS 

·HSA .HOLLOW-STEM AUGERS HMR HAMMER . ss SPLIT -SPQON · .... _ 

ow DRJVE-ANJ?-WASH. .. SHR SAFETY HAMMER cs CONTINUOUS SAM,PLING : 

MRSLC MUD-ROTA_RY SOIL-CORJNG HHR HYDRAULIC HAMMER . · 51 5 FT INTERVAL SAMPLING 

CA . CAS ING ADVANCER OHR DOWN-HOLE HAMMEk N.S NO SAMPLING . . 

· 5k~i,~.r.s"~t~ .,_y$Pl!'f ,.,q.5fNG . .,::.· .. . -r:~~<f . .- ·•. '; :-,°i•~;.• ·.,,,_ •.·:··'· WL WJcµ;:-LINE ,_ ' ,- .•• · " •M• -. .·· ST_ .. .. ·.:;t:{,~::~~~~~,~~~ ' 
JS . . 

.. 

MONITO_RING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR .RANGE BACKGRQUNU CALIBRATION WEATHER 
. . 

TYPE TYPE/ENERJJY READING TIME DATE TIME- DATE . (TEMP .. WIND; ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM couNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER, MILLION MDL METHOD .DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 
lv}itt/ov 

SO IL AMOUNT: /2,~ (fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 1){t(U.__ 

SA MPLES 

DUPLI CATES 

MS/MSD 

MRD 

H:\ENG\SENECA\FORMS\OBBORPl.XLS FIGURE A-2 



PAGE ZoF Z 

OVERBURDEN BORING REPORT 
PARSONS ~ CLIENT:jJ }'\/t,(.rrE,. . ~ G NO.: v)\U) i)Jtmo -b 

COMMENTS: 

DRILLER: t~ rNSPECTOR: q?,.iif 
DATE: io/ z'lli 

D SAMPLING SAMPLE I 

E SAMPLE 
p m..ows !'£NE. RECOV- OEFTH RAO DESCRIPTION uses STRATIJM 
t 1•r:.R. l RATION ERV INT NO. voe cLAs:s CLASS 
H • RANGE RANGE (FEEl1 SCRN {As per Bunneister: color. grain size, MAJOR COMPONENT, Minor Components 

(FT) fN(.1JES (FEET) {FEET) with amount modifiers ·and grain-s ize, density, stratification., wetness. etc.) 

+ -~O~ 
f771 

1 - -

i 1~· - -
...J.L K" . ,- -

,7 -
: ;mo,)+ 'Nif(J 6 Jlcwv'\ ~~ I b / Ylt if -

~ I ML -
lo :;· 1 

# 
- - -

,- -

~ . 

~ 
- =, ~ oJt\w sh d,_, 

-
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PAGE I OF 2-

OVERBURDEN BORING REPORT 
PARSONS CLIENT: Lu>A-Co f;.. . BORING NO.: (})LO~ -K 

PROJECT : rr::u START DATE: Jri?_o/01- · 
SWMU # (AREA) : DtlYnO FINISH DATE: Jo/z.'l/4v-

• I 

SOP NO.: 7£//17) CONTRACTOR: I A./('/1/) ])y-j-J-/n"..1 
DRILLING SUMMARY DRILLE_R: . -~ }JZ,,7')/ J . 

DRILLING HOLE DEPTH . SA MPLER HAMMtR INSPECTOR: -tJf/n Y:1u-;~ 
METHOD· blA.(ft) INTERVAL(fi) SIZE TYPE TYPE WT/FALL CHECKE!) BY: 

rbA- ro- . O-?F ;;l'' .5S CHECK DATE: 

I BORING CONVERTED TO MW? (v') N ·· -DRILLING ACRONYMS . 
l}SA . HOl:.LOW-STEM AUG ERS. l~MR HAMMER ss SPLIT SPOON 

: . . 
· ow -DRIVE-AND-WASH · SHR SAFETY HAMM£R . cs CONTINUOUS SAMPLING ,., 

MRSLC. MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 Ff INfER VAL SAMPLING 

CA CASING ADVANCER OHR DOWN°HOL_E HAMMER NS ·. NO SAMPLING 

SPC SPIN CASING ·. WL WIRE-LINE ST SHELBY_TUBE 

•. · .• JS .J INCH SPLIT SPOON . ·, , ·-,··;~;;;;::-::i~~-~~~ : . . 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - fONIZA TION DETECTOR 13GD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE ;o/4r/n . ./ 
SOIL AMOUNT : I 

(fraction of drum) /2dr1N~ 
DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: nl>~ 
SAMPLES 

DUPLICATES 

MSIMSD 

MRD 

H:\ENG\SENECA \ FORMS\ OBBORPl.XLS FIGURE A-2 



PAGE } QFl--, 

OVERBURDEN BORING REPORT 
PARSONS II CLIENT: ~e- j~G NO.: tnu, i'w'.,Y\'l\1 - ..5 

COMMENTS: 

!h,-i?j lW~ DRILLER: 

INSPECTOR: ¢'.ll~SlllG/lb'1. f {kf#t !~ 

DATE: ' 6 / 11.q .1~ ·v--
D SAMPLING SAMPLE I 
E SAMPLE 
p BLOWS PENE- RECOV- DE1"TH RAD DESCRIPTION uses STRATUM 

T PER TltATION ERY INT NO. voe CLASS CLASS 
H G RANGE RANGE (FE£l) SCRN (As per Burmeister: color. graj n size, MAJOR COMP(?NENT, Minor Components 

(Fl) INCHES (FEET) (FEET) with amount modifiers and grain-size, density, stratification, wetness, etc.) 

¼- I- (}'W1 ;t-~ sr:1- r v/ n,dt ~~~ 
l'Vll.. 

-

I , t - '-- -

L.lCL i '-- -
IL s-- - : (}lo,it- t3ttlM'l Si-Lr w }JocA W1[}~ { 1/1') -

t?. /))1... ,___ I_, -
Zi.; J.: - ,_ nrd we.~ ~ \1k -
~ - -

t( l/lJ - - -

~ o'' ,, 
=D?J~J1ho.k 

-
5 ~ - - ..!. 

- - -

~ - ~ -

~ : t ~ Wf~cShML - -

Cf'' ii ( - -

- '-- -
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-- -
-- -

- '-- ) -
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' . i - ,_ -
- ~ -
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-- f-

.___ '-- -
15 -- f-

- '-- -
-- f-

- '-- -

-- f-

- f- -

-- f-

- f- -

- f-

- f-

-~ 
20 - f-
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PAGE I OF 2. 

OVERBURDEN BORING REPORT 
PARSONS CLIENT: Lu, A-co£ BORING NO.: 5'f!>/IJjT. - / 

PROJECT : ?'370 START DATE: !o/i,<{/4v 
SWMU # (AREA) : flJ ;r:... FINISH DATE: 

ii, 

SOP NO.: rJL/1115 CONTRACTOR: L4{//'\ Dnlt'k 
DRILLING SUMMARY DRILLER: ~iul,,!J/ 

DRILLINO HOLE DEPTH SAMPLER HAMMER INSPECTOR: ;J fulflwii /4 Mtl,ld 
METHOD DIA.(ft) INTERVAL (ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

i+J/4- '/f.t er2i 3'' ss. CHECK DATE: 

BORING CONVERTED TO MW? y (NJ 
'--'" 

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss S PLIT S POON 

ow DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CAS ING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

3S 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CA LIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT : 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: /z,JI -/ol/c, 

SAMPLES /!De/ /11J.)r;/fiN I .Si/ cc, h /)1--lrte) ru h) i-, h .u',H\ 
I ftr/71µ I I I(/ 

DUPLICATES 

MS/MSD 

MRD 

H:\ ENG\SENECA \ FORMS\ OBBORPl.XLS F[GURE A-2 
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OVERBURDEN BORING REPORT 
PARSONS ~ CLIENT: i.U>~Cue BORING NO.: 5g Jt.lI- I 

COMMENTS: Jh.i J;j ,;y\, • 
DRILLER: 

INSPECTOR: Ji ~mfh\- le. flldJl1t2!// 
h½l/f✓v 

I 

DATE: 

D SAMPLING SAMPLE 
E : SAMPLE 
p BLOWS POffi. RE.COY- OEl'lH RAO DESCRIPTION uses STRATUM 
T PER TRATION ERV iNr NO. 

~ CLASS CLASS 
H • RANGE RANGE !'=i SCRN (As per- Bunneister: color, gain size, MAJOR COMPONENT, Minor Components 

(F11 INCHES (FE£I) (FE£I) ' with amount modifiers and grain-size. dcru.ity, stratification, w_etness, etc.) 

Lfrr-
(II _ (Mt~t ()tlJlrn. a 5--J:;L I w/ "1-l u.Jwu1 __)b ~ :r-- -
o ' "'-. / tl-. 

i' ' ..... 
~ : - - fzzj - -

LJ5__ I I 

8 >- -

l-
,~ ~ 

.. -
: NU !t,~"<r , ~a.Jl.. 

-
lJ.2__ 

t6f 
-

tibk ~ 

~ - >- -

f--- >-" -

q - >- -

- - -
5 - - -

f--- >- -

- >- -
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- - -
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- - -
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- - -
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- - -

- - -
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15 -- -
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-- -
-- -

- - -
- - .-
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- - -

- - -
- >- -

20 
- - -
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PAGE I OF 2, 

OVERBURDEN BORING REPORT ' 

PARSONS I CLIENT=l{SA- 6r J:: I BORING NO.: .5!31211>1( 

PROJECT : 7'-rD START DATE: JO/-z 'I /oz__ 
SWMU # (AREA) : ~ /2lL FINI SH DATE: l t · 

SOP NO. : 'fJ'/111~ CONTRACTOR: L 4 CM ]'>nlh, 
DRILLING SUMMARY DRILLER: Ai~ " Luv,;J 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: J q-\.-lJ\Y'r,~\"--/{],md1f/(i IA 
I 

METHOD DIA.(fl) INTERVAL (fl) SIZE TYPE TYPE WT/FALL CHECKED BY: 

rtSA (ffAlf. O<) _q" J~ CHECK DATE: 

BORING CONVERTED TO MW? y /N) 
-

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

JS J INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC) 

MONITORING ACRONYMS 
PIO PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME. IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIM IT 

SCT SCINTI LLATION DETECTOR RAD RADIATION METER 

lNVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT: 
(fraction of drum) 

DRUM#, LOCA TlON: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES /2 i I: - itf/~ 

DUPLICATES I l-i .r - lv'i'-i 
MS/MS D IL ; r.· - 11 !:. m ~ / (r, 5 .J> 

I 

MRD /2...; r: - M-13 ,r,(!.,µ 

H:\ENG\SENECA\FORMS\OBBORPl.XLS FIGURE A-2 



OVERBURDEN BORING REPORT 
P ARSONS II CLIENT: ~ BORING NO.: jg n-1 r- a. 

COMMENTS: [).,} n.4-Y, ,. s V/J)JJ», f. / ,+ " f\- J'UP4:-dw DRILLER: ~ Lffrm,.J . 
INSPECTOR: jtto ~monn Lt OtAlk>Q-s~ Iii\£_, ~ . 

Joi v/4 v-
7 

DATE: 

D SAMPLING SAMPLE 
E SAMPLE 
p DLOWS ff>IE- RECOV- DEPTH RAD DESCRIPTION uses STRATUM 
T mt TRATION ERY INT NO. voe CLASS CLASS 
H 6 RANGE RANGE (FEET) SCRN (As per BurmeistCf": co lor, grain size, MAJOR COM:i.»ONENT, Minor Components 

(FT} INCHES (FEET) (FEET) with amount modifie~ and grain-size, density, stratification, wetness, etc.) 

~ [ {\ - (){A l'.M- /3('(){.,W\ CLA1 uJ I nxJ1... cd-- h tJ H.A11v -
<::t ;:,... 

½ \,\r-e tufj\J/(( ct ~'ht«L- ~L 
~ ~ 

~ 
- - -

~ 
I :r-!::I --- - -

2- '.;::!_ - -
~a_Q 

-
_fil__ (/ '-I'' - ro¼_ N!JJWuk -
st/2' - - -
- - -

- - -
- - -

5 - - -
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- .... -
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15 -- -
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>-- - -

-- -

>-- - -
20 '-./' -- -

H:\ENG\SENECA \FORMS\ OBBORP2.XLS FIG A-2 (cont.) 



PAGE I or"]_,o 

OVERBURDEN BORING REPORT 
PARSONS I CLIENT: W>~r3- I BORING NO.: j() f2, )~ :-3 

PR(),JECT: I'+:t> START DATE: Jo/;,,v/ov 
I 

SWMU # (AREA) : /bl:L FINISH DATE: L 
SOP NO.: tJlf I 176 CONTRACTOR: · L Vlft1 'fx-, II (u 

DRILLING SUMl\l[A.RY 
. V 

I I rz./t DRJLLER: 

DRILLING HOLE . DEPTH SAMPLER HAMMER INSPECTOR: . &}{11,.r)rJ 
METHOD DIA.(fi) INTERVAL (ft) SIZE TYPE ' TYPE WT/FALL CHECKED BY: 

}tS/t-· t(111 0-... 2.z' ·3'' ss CHECK DATE: 

BORJNG CONVERTED TO MW? y 10 
-

DRILLING ACRONYMS 
HSA -HOLLOW-STEM AUGERS HMR HAMMER : ss SPLIT SPOON 

DRJVE-AND•WASH 
. . . 

CONlTh!lJOUS SAMPLING. QW SHR SAF_ETY ·HAMMER • CS- . 
MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER · 51 . . . 5 FT INTERVAL SAMPLING 

CA CASING ~D.VANCER OHR DOWN-HOLE HAMMER NS NO SA_MPLING 
.. 

·· SPC SPIN CASING WL WIRE-L~ ST SHELBY TUBE 

' · . . : JS 3 INCH SPLI"f SPOON .. · ::1{~~~~:·~- . . · 
' 

. .. 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND. ETC.) 

MONITORING ACRONYMS 
PIO PHOTO - IONI ZATION DETECTOR BGD BACKGROUND DORT DRAEGER TUBES 

FI_D FLAME· IONIZATION DETECTOR CPM COUNTS PER MINUTE . PPB PARTS PER BILLiON 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

INVESTIGATION DERIVED WASTE 

DATE 

SOIL AMOUNT: 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES ; 2. re - lo q 7 
DUPLICAT ES 

MS/MSD 

MRD 

H:\ ENG\SENECA \ FORMS\ OBBORPl.XLS FIGURE A-2 



PAGE ~ F 7--

OVERBURDEN BORING REPORT 
PARSONS II CLIENT: UJ.) A-<.ot:- BORING NO.: J, g 12 I J: ~ 3 · 

COMMENTS: 

~cAV · DRil..LER.; 

INSPECTOR: JiJJ)<;('t\VvM /;g_(K)¥/,-~ 
lrili-'1h1-

I 

DATE: 

D SAMPLING SAMPLE 
E SAMPLE -
p BLOWS PE.NE- RECOV- OErll-1 RAD DESCRIPTION uses STRATUM 

T l'£R TRATION ERY INT NO. voe CLASS CLASS 
H 6 RANGE RANGE (l'EET) SCRN {As per Bunneister: color. grain size. MAJOR COMPONENT, Minor Components 

(Ff) INCHES (FECTJ (Rn) with amount modifiers and grain-size, density, stratification, wetness. etc.) 

~ " ~ "\)\ l!JT1Wv $:rL-r ~, w~ %i_c.,,~1 shMe.-::,... 
--'\. ,- -.. lL )'il I I ' ~ I - ,- -

~ 
s 
"' --.... - -

2 - - -
~ h5¥V(x) ~ll.9... . /lo ~ . -

- ,- -

- - -

- - -

- ,- -
5 - f- -

- - -
- - -

- ,- -
- ,- -

- f- -

- f- -
- - -

-- -

- ,- -
10 - - -

- - -

- f- -

-- -

-- -
-- -
-- -
-- -

- - _-
-- -

15 -- -
-- -
-- -
-- -
-- -
-- -
-- -
-- -
-- -

- f- -
20 -- -

H: \ ENG\SENECA \ FORMS\ OBBORP2.XLS FIG A-2 (cont.) 



PAGE I OF _7-

OVERBURDEN BORING REPORT 
PARSONS 

. . 
CLIENT: (,u;,A, (\ r£ BORING NO.:.J3Jz,:r-c{ 

PROJECT : 'r.f;D START DATE: /6 /v-1/,2-
SWMU # (AREA) : tb'oio 12,r:.. FINISH DA TE: ~ 

SOP NO.: 17'1111s' CONTRACTOR: ½JI\ \)r'\\lt~ 
DRILLING SUMMARY DRILLER: /-hl'iw(l'/'...../u 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: j ~~Niv.rti11 Pi AcAl/1)lv 
~ I 

METHOD DIA.(ft) INTERVAL(ft) SIZE " TYPE TYPE WT/FALL CHECKED BY: 

~ 'ft 0-d,3" :S'' >S CHECK DATE: 

BORING CONVERTED TO MW? y (N) 
=--

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TUBE 

3S 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP .. WIND, ETC.) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION METER 

lNVESTIGA TION DERIVED WASTE 

DATE 

SOIL AMOUNT: 
(fraction of drum) 

DRUM#, LOCATION: 

COMMENTS: SAMPLES TAKEN: ld1L - /DST:> 

t:r,,n;.;_~ drii~l~twJ,_, ~ht<d }-tR(,u-, SAMPLES Vtx,,/,"iJOr)?C/6 / /4!.J f-/ f)v 1zl k.l'lt0, ,;/, 
t } -JV 

DUPLICATES -rv/.J- TD 
/UrvlhJ f'~ · · 

MS/MSD 

MRD 

H:\ENG\SENECA \FORMS\ OBB0RP1 .XLS FIGURE A-2 



PAGE 2.oF'].._ 

OVERBURDEN BORING REPORT 
PARSONS II CLIENT: loA-Go~ BORING NO.: 5}1Zf1>-t/. 

COMMENTS: 

}trr~i8[J(v .. DRILLER: 

rNSPECTOR: .j [6'>>lbCNm 6 l1.Y.ill;, t/ 
DATE: Jt./2,i,jlni / 

D SAMPLING SAMPLE 
E SAMPLE 
p DI..OWS rENE- RECOV- DEPTII RAD DESCRIPTION uses STRATUM 

T PER TRATION ERY INT NO. voe CLASS CLASS 
H 6 RANG£ RANG!! (FEET) SCRN (As pe, Bunneister: color, grain size, MAJOR COMPONENT. Minor Components 

(FT) INCHES (FE£l) (FmI] with amount modifiers and grain-size. dens ity, st.(atification, wetness. etc.) 

:, fl\))1)'+ gjU"l,W\ C,L~ '-'-:if 11\tttJlv.d bh~ -0_;~ 
i5bf.r q·• 11~· ~ - CL -,,,, - - -

"' I 'V - 8. - - -

-v N - -

i91JL -- ,l, - t:.~ _M~d -'Ii -
~ - --- - -

- - -

- - -
5 - - -

- - -
- - -

--- - -

- - -

--- - -
- ,:.... -

--- - -

- - -

--- - -

10 - - -

--- - -

-- ---- - -

- - -

- - -

- - -

- - -

-- -
- - -

15 - - -

---- -
- - -

---- -
-- -

--- - -
-- -

>---- - -

-- -

>---- - -
20 -- -
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PAGE I OF -z_. 

OVERBURDEN BORING REPORT 
PARSONS CLIENT: UbA-Cor- BORING NO.: se,,2,r-5 

PROJECT: ?XD START DATE: / 0 / 2 '-{ /4-i--
SWMU·# (AREA) : 12..1:r.. FIN ISH DA TE: (\ 

SOP NO.: 77£/ 117'5 CONTRACTOR: LU,ff\ (i)n lfi'l. 
DRILLING SUMMARY DRILLER: v,k.mA L/1..-.AJ 

DRILLING HOLE DEPTH SAMPLER HAMMER INSPECTOR: j in \\rr..N"'-- lb, (r,cftf/,~l ~ 
METHOD DIA .(ft) INTERVAL(ft) SIZE TYPE TYPE WT/FALL CHECKED BY: 

1-\-$:.A- '-I'' 0-3> -1 ,, .).5 CHECK DATE: ----I 

( N ) BORING CONVERTED TO MW? y 
...__ 

DRILLING ACRONYMS 
HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CAS ING WL WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE (TEMP., WIND, ETC) 

MONITORING ACRONYMS 
PID PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID FLAME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMD GEIGER MUELLER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SC INTILLATION DETECTOR RAD RADIATION METER 

lNVESTIGATION DERIVED WASTE 

DATE 

SO IL AMOUNT : 
(fraction of drum) 

DRUM #, LOCA TfON: 

COMMENTS: SAMPLES TAKEN: 

SAMPLES { l- I r: - Io~ 3 

DUPLI CATES 

MS/MSD 

MRD 

H:\ ENG\SENECA \ FORMS\ OBBORPl .XLS FIGURE A-2 



PAGE 1,-oF 'L, 

OVERBURDEN BORING REPORT 
PARSONS IENT: LJ..Mt. (.DJ=_ BORING NO.: ~S512;1:-5' 

, r ,.1.>: 

,ftwrV 2-~~ .· _ 
DRILLER: 

INSPECTOR: d io-:HmiNnl\ li3 flic.iJl/,hr-
I fl£ q/4 i.--

I 
DATE: 

D SAMPLING SAMPLE ' 
E SAMPLE 
p BWWS rENE- RECOV- DEPTII RAD DESCRIPTION uses STRATUM 
T PER TRATIOM ERY INT NO. voe CLASS CLASS 
H • RANGE RANGE (FEET) SCRN (As per ~urmeister: oo lor, grain size, MAJOR COMPONENT, Minor Components 

(FT) INCHES (FEITT) (FEET) with amount modifiers and grain-size. density, stratification, wetness.. etc.) 

_z_ 
~ - ()1fi) m- {J;,t)l),n cLMf w/ we~/ shtU(._ f:Ao~· -

I I ' I I~ 
CJ-2 

0 f - - -
_Jl___ 

--.... 
I f'{) - -

, 2- !::I --z-- "' - = nx1. ruk ( ~ \\L -u.)) iti) M fe.c ov0. (6J/'M-a.JL -
_J_ --- -

17 ( 

't' E]jL I - I- -

- -

- - -
- I- -

5 - I- -

- - -
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- I- -
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t-- I- -
10 - - -
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A B 
I Qualifier Qualifier 

''NULL" ''NULL" 
''NULL" J 
''NULL" NJ 
''NULL" UJ 
"NULL" u 
''NULL" R 

J J 
J NJ 
J UJ 
J u 
J R 

NJ NJ 
NJ UJ 
NJ u 
NJ R 

. UJ UJ 
UJ u 
UJ R 

u u 
u R 

R R 

Table C-lA 
SAMPLE AND DUPLICATE MERGING OF QUALIFIERS 

SEAD-121C AND SEAD-1211 RI REPORT 

Averaged 
Qualifier 

''NULL" 
J 
J 
J 
J 

11NULL" 

J 
J 
J 
J 
J 

NJ 
J 
J 

NJ 

UJ 
UJ 
UJ 

u 
u 

R 

Seneca Army Depot Activity 

List of Va lidated Qualifers 
For organics: 

''NULL" Detected concentration value 
U The ana lyte was analyzed for, but was not detected above 

the reported sample quantitation limit. 
J The analyte was positively identified; the associated 

numerical value is the approximate concentration of the 
analyte in the sample. 

N The analys is indicates the presence of an analyte for wh ich 
there is presumptive evidence to make a "tentative identification." 

NJ The analysis indicates the presence of an analyte that has been 
"tentatively identified" and the associated numerical value 
represents its approximate concentration. 

UJ The analyte was not detected above the reported sample 
quantitation limit. However, the reported quantitation limit is 
approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the 
analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the 
abi li ty to analyze the sample and meet quality control criteria. 
The presence or absence of the analyte cannot be verified. 

For inorganics: 
''NULL" Detected concentration value. 

J The associated value is an estimated quantity . 
U The material was analyzed for, but was not detected above the 

level of the associated value. The associated value is either the 
sample quantitation limit or the sample detection limit. 

UJ The material was analyzed for, but was not detected. 
The associated value is an estimate and may be inaccurate or 
imprecise. 

R The data was unusable. (Note: Analyte may or may not be 
present.). 

P:\Pll\Projects\SENECAIPID Area\Report\Draft Final\Appendix\App-C-1 A- sadu qualifier merge guideline-rev.xis 
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Parameter 

Table C-lC 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SDDRMO-8 
Units DRMO-4005 DRMO-4008 

Volatile Or2anic Compounds 
I, I, I-Trichloroethane UG/KG 6.6 UJ 11 UJ 
1, 1,2,2-Tetrachloroethane UG/KG 6.6 UJ 11 UJ 
1, 1,2-Trichloroethane UG/KG 6.6 UJ 11 UJ 
1, 1-Dichloroethane UG/KG 6.6 UJ 11 UJ 
1, 1-Dichloroethene UG/KG 6.6 UJ 11 UJ 
1,2-Dichloroethane UG/KG 6.6 UJ 11 UJ 
1,2-Dichloropropane UG/KG 6.6 UJ 11 UJ 
Acetone UG/KG 21 J 72 J 
Benzene UG/KG 6.6 UJ 11 UJ 
Bromodichloromethane UG/KG 6.6 UJ 11 UJ 
Bromoform UG/KG 6.6 UJ 11 UJ 
Carbon disulfide UG/KG 6.6 UJ 6.7 J 
Carbon tetrachloride UG/KG 6.6 UJ 11 UJ 
Chlorobenzene UG/KG 6.6 UJ 11 UJ 
Chlorodibromomethane UG/KG 6.6 UJ 11 UJ 
Chlo roe thane UG/KG 6.6 UJ 11 UJ 
Chloroform UG/KG 6.6 UJ 11 UJ 
Cis-1,2-Dichloroethene UG/KG 6.6 UJ 11 UJ 
Cis-1,3-Dichloropropene UG/KG 6.6 UJ 11 UJ 
Ethyl benzene UG/KG 6.6 UJ 11 UJ 
Meta/Para Xylene UG/KG 6.6 UJ 11 UJ 
Methyl bromide UG/KG 6.6 UJ 11 UJ 
Methyl butyl ketone UG/KG 6.6 UJ 11 UJ 
Methyl chloride UG/KG 6.6 UJ 11 UJ 
Methyl ethyl ketone UG/KG 6.6 UJ 11 UJ 
Methyl isobutyl ketone UG/KG 6.6 UJ 11 UJ 
Methylene chloride UG/KG 6.6 UJ 11 UJ 
Ortho Xylene UG/KG 6.6 UJ 11 UJ 
Styrene UG/KG 6.6 UJ 11 UJ 
Tetrachloroethene UG/KG 6.6 UJ 11 UJ 
Toluene UG/KG 6.6 UJ 11 UJ 
Trans-1,2-Dichloroethene UG/KG 6.6 UJ 11 UJ 
Trans-1,3-Dichloropropene UG/KG 6.6 UJ 11 UJ 
Trichloroethene UG/KG 6.6 UJ 11 .UJ 
Vinyl chloride UG/KG 6.6 UJ 11 UJ 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene UG/KG 650 UJ 1100 UJ 
1,2-Dichlorobenzene UG/KG 650 UJ 1100 UJ 
1,3-Dichlorobenzene UG/KG 650 UJ 1100 UJ 
1,4-Dichlorobenzene UG/KG 650 UJ 1100 UJ 
2,4,5-Trichlorophenol UG/KG 1600 UJ 2600 UJ 
2,4,6-Trichlorophenol UG/KG 650 UJ 1100 UJ 
2,4-Dichlorophenol UG/KG 650 UJ 1100 UJ 
2,4-Dirnethylphenol UG/KG 650 UJ 1100 UJ 
2,4-Dinitrophenol UG/KG 1600 UJ 2600 UJ 

*RPD 

50% 
50% 
50% 
50% 
50% 
50% 
50% 
110% 
50% 
50% 
50% 
2% 

50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 

51% 
51% 
51% 
51% 
48% 
51% 
51% 
51% 
48% 
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Table C-lC 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SDDRMO-8 
Parameter Units DRMO-4005 DRMO-4008 
2,4-Dinitrotoluene UG/K.G 650 UJ 1100 UJ 
2,6-Dinitrotoluene UG/K.G 650 UJ 1100 UJ 
2-Chloronaphthalene UG/K.G 650 UJ 1100 UJ 
2-Chlorophenol UG/KG 650 UJ 1100 UJ 
2-Methylnaphthalene UG/K.G 650 UJ 1100 UJ 
2-Methylphenol UG/K.G 650 UJ 1100 UJ 
2-Nitroaniline UG/K.G 1600 UJ 2600 UJ 
2-Nitrophenol UG/K.G 650 UJ 1100 UJ 
3 or 4-Methylphenol UG/K.G 650 UJ 1100 UJ 
3 ,3 '-Dichlorobenzidine UG/K.G 650 UJ 1100 UJ 
3-Nitroaniline UG/K.G 1600 UJ 2600 UJ 
4,6-Dinitro-2-niethylphenol UG/K.G 1600 UJ 2600 UJ 
4-Bromophenyl phenyl ether UG/K.G 650 UJ 1100 UJ 
4-Chloro-3-methylphenol UG/K.G 650 UJ 1100 UJ 
4-Chloroaniline UG/K.G 650 UJ 1100 UJ 
4-Chlorophenyl phenyl ether UG/KG 650 UJ 1100 UJ 
4-Nitroaniline UG/K.G 1600 UJ 2600 UJ 
4-Nitrophenol UG/K.G 1600 UJ 2600 UJ 
Acenaphthene UG/K.G 650 UJ 1100 UJ 
Acenaphthylene UG/K.G 650 UJ 1100 UJ 
Anthracene UG/K.G 650 UJ 1100 UJ 
Benzo( a )anthracene UG/K.G 650 UJ 1100 UJ 
Benzo( a )pyrene UG/K.G 650 UJ 1100 UJ 
Benzo(b )fluoranthene UG/K.G 650 UJ 1100 UJ 
Benzo(ghi)perylene UG/K.G 650 UJ 1100 UJ 
Benzo(k)fluoranthene UG/K.G 650 UJ 1100 UJ 
Bis(2-Chloroethoxy)methane UG/K.G 650 UJ 1100 UJ 
Bis(2-Chloroethyl)ether UG/K.G 650 UJ 1100 UJ 
Bis(2-Chloroisopropyl)ether UG/K.G 650 UJ 1100 UJ 
Bis(2-Ethylhexyl)phthalate UG/K.G 650 UJ 1100 UJ 
Butylbenzylphthalate UG/K.G 650 UJ 1100 UJ 
Carbazole UG/K.G 650 UJ 1100 UJ 
Chrysene UG/K.G 650 UJ 1100 UJ 
Di-n-butylphthalate UG/K.G 650 UJ 1100 UJ 
Di-n-octylphthalate UG/K.G 650 UJ 1100 UJ 
Dibenz( a,h)anthracene UG/K.G 650 UJ 1100 UJ 
Dibenzofuran UG/K.G 650 UJ 1100 UJ 
Diethyl phthalate UG/K.G 650 UJ 1100 UJ 
Dirnethylphthalate UG/K.G · 650 UJ 1100 UJ 
Fluoranthene UG/K.G 650 UJ 1100 UJ 
Fluorene UG/K.G 650 UJ 1100 UJ 
Hexachlorobenzene UG/K.G 650 UJ 1100 UJ 
Hexachlorobutadiene UG/K.G 650 UJ 1100 UJ 
Hexachlorocyclopentadiene UG/K.G 650 UJ 1100 UJ 

· Hexachloroethane UG/K.G 650 UJ 1100 UJ 
lndeno( 1,2,3-cd)pyrene UG/K.G . 650 UJ 1100 UJ 
Isophorone UG/K.G 650 UJ 1100 UJ 

*RPD 
51% 
.51% 
51% 
51% 
.51% 
-51% 
48% 
-51% 
51% 

,51% 
48% 
48% 

- 51% 
, 51% 
. 51% 
. 51% 

48% 
48% 
51% 

· -51% 
, 51% 

51% 
. 51% 
51% 
51% 
51% 
51% 
51% " 
5 to/o5 
51% 
51% 
51% 
51% 
51% 
51% 
51% 
51% 
51% 
51% 
51% 
5t%~ 
51% 
51% 

«5J% 
51% 
51% 
51%' 
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Parameter 
N-N itrosodiphenylamine 
N-Nitrosodipropylamine 
Naphthalene 
Nitro benzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Chlordane 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endri.n aldehyde 
Endrin ketone 
Gamma-BHC/Lindane 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor -124 2 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Metals & Cyanide 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Table C-lC 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SDDRMO-8 
Units DRMO-4005 DRMO-4008 

UG/KG 650 UJ 1100 UJ 
UG/KG 650 UJ 1100 UJ 
UG/KG 650 UJ 1100 UJ 
UG/KG 650 UJ 1100 UJ 
UG/KG 1600 UJ 2600 UJ 
UG/KG 650 UJ 1100 UJ 
UG/KG 650 UJ 1100 UJ 
UG/KG 650 UJ 1100 UJ 

UG/KG 0.4 UJ 0.65 UJ 
UG/KG 0.4 UJ 0.65 UJ 
UG/KG 0.4 UJ 0.65 UJ 
UG/KG 0.2 UJ 0.32 UJ 
UG/KG 2.4 UJ 3.9 UJ 
UG/KG 0.6 UJ 0.97 UJ 
UG/KG 0.2 UJ 0.32 UJ 
UG/KG 3.8 UJ 6.·1 UJ 
UG/KG 0.4 UJ 0.65 UJ 
UG/KG 0.2 UJ 0.32 UJ 
UG/KG 1 UJ 1.6 UJ 
UG/KG 0.6 UJ 0.97 UJ 
UG/KG 1.2 UJ 1.9 UJ 
UG/KG 1.6 UJ 2.6 UJ 
UG/KG 1.6 UJ 2.6 UJ · 
UG/KG 0.2 UJ 0.32 UJ 
UG/KG 0.2 UJ 0.32 UJ 
UG/KG 0.6 UJ 0.97 UJ 
UG/KG 2 UJ 3.2 UJ 
UG/KG 0.6 UJ 0.97 UJ 
UG/KG 0.2 UJ 0.32 UJ 
UG/KG 6.4 UJ 10 UJ 
UG/KG 10 UJ 17 UJ 
UG/KG 2.6 UJ 4.2 UJ 
UG/KG 16 UJ 26 UJ 
UG/KG 4.3 UJ 7 UJ 
UG/KG 11 UJ 18 UJ 
UG/KG 21 UJ 34 UJ 
UG/KG 3.9 UJ 6.4 UJ 

MG/KG 10100 14700 J 
MG/KG 1.8 UJ 2.9 UJ 
MG/KG 2.1 5.9 J 
MG/KG 72.2 J 122 J 
MG/KG 0.63 1 J 
MG/KG 0.24 u 0.39 UJ 
MG/KG 24000 34500 J 
MG/KG 22.6 32.7 J 

*RPD 
51 % 
51% 
51 % 
51% 
48% 
51% 
51% 
51% 

48% 
48% 
48% 
46% 
48% 
47% 
46% 
46% 
48% 
46% 
46% 
47% 
45% 
48% 
48% 
46% 
46% 
47% 
46% 
47% 
46% 
44% 
52% 
47% 
48% 
48% 
48% 
47% 
49% 

37% 
47% 
95% 
51% 
45% 
48% 
36% 
37% 
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Parameter 
Cobalt 
Copper 
Cyanide, Amenable 
Cyanide, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Other 
Total Organic Carbon 

Table C-lC 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SDDRMO-8 
Units DRMO-4005 DRMO-4008 

MG/KG 11.4 20.2 J 
MG/KG 34 50.6 J 
MG/KG 1.1 u 1.59 UJ 
MG/KG 1.1 u 1.59 UJ 
MG/KG 20500 34100 J 
MG/KG 58.3 85 .2 J 
MG/KG 5150 7310 J 
MG/KG 471 885 J 
MG/KG 0.11 0.18 J 
MG/KG 30.9 45 .3 J 
MG/KG 905 1270 J 
MG/KG 0.82 u 1.4 UJ 
MG/KG 0.65 1 J 
MG/KG 388 656 J 
MG/KG 0.61 u 1 UJ 
MG(KG 17.8 27.3 J 
MG/KG 135 J 195 J 

MG/KG 7100 J 7100 J 
Total Petroleum Hydrocarbons MG/KG 80 UJ 130 UJ 

NOTES: 
*Formula for Relative Percent Difference (RPD) 
Source: p. 921 ofhttp://www.epa.gov/region02/desa/hsw/clp.pdf 

SR = Sample Result of a particular analyte. 

*RPD 
56% 
39% 
36% 
36% 
50% 
37% 
35% 
61 % 
48% 
38% 
34% 
52% 
42% 
51 % 
48% 
42% 
36% 

----
48% 

RPD=JSR-SDRJX 100 
(1/2) (SR+ SDR) SDR = Sample Duplicate Result of a particular analyte. 

Shading indicates RPD > 50% 

U = not detected to the limit indicated 
J = reported value is estimated 
UJ = not detected to the estimated limit indicated 
----- = No difference between results or both results were non-detect 
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Parameter 

Volatile Organic Compounds 
1, I, I-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
I, 1-Dichloroethane 
1, 1-Dichloroethene 
l,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Cis-1,2-Dichloroethene 
Cis-1,3-Dichloropropene 
Ethyl benzene 
Meta/Para Xylene 
Methyl bromide 
Methyl butyl ketone 
Methyl chloride 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methylene chloride 
Ortho Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trans-1,2-Dichloroethene 
Trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl chloride 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Table C-lD 
Quality Control of Field Duplicates 

Groundwater at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
MW121C-4 

Units 121C-2002 12lC-2004 *RPD 

UG/L 5 U SU ----
UG/L 5 U SU ----
UG/L SU SU ----
UG/L 5 U SU ----
UG/L SU SU ----
UG/L 
UG/L 
UG/L 
UG/L SU SU ----
UG/L SU SU ----
UG/L 
UG/L 
UG/L 5 UJ 5 UJ ----
UG/L SU SU ----
UG/L 
UG/L 5 U SU ----

UG/L SU SU ----
UG/L 5 UJ 5 UJ ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----

UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L s UJ s UJ ----
UG/L 5 UJ 5 UJ ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L 
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----
UG/L SU SU ----

UG/L 1.2 u 1.3 UJ 8% 
UG/L lU 1.1 UJ 10% 
UG/L 1.2 u 1.3 UJ 8% 
UG/L lU 1.1 UJ 10% 

MW121C-l 
EB023 EB153 

lU IU 
JU lU 
IU IU 
IU IU 
I U IU 
IU IU 
lU 1 U 
lU IU 
lU IU 
I U JU 
I U I U 
IU 1 U 

52 61 
IU JU 
IU I U 
IU I U 
IU I U 
2 2 
l U l U 
l U lU 
lU 1 U 
1 U lU 
lU lU 
IU l U 
lU l U 
l U l U 

1 U l U 
SU SU 
1 U 1 U 
SU SU 
SU SU 
2U 2U 

1 U lU 
lU l U 
1 U 1 U 
lU IU 
l U lU 
1 U l U 
1 U lU 
lU 1 U 

1.1 u 
1.1 u 
1.1 u 
1.1 u 

P:\PIT\Projects\SENECA \PID Area\Report\Draft Final\Risk Assessment\data\S 121 C-GW.xls.xls\ 121 C GW SADU RPD 

*RPD 

----

----
----
----
----
----
----
----
----
----
----
----
16% 
----
----
----
---·-
----
----
----
----
----
----
----
----
----

----
----
----
----
----
----

----
----
----
----
----
----
----
----

NA 
NA 
NA 
NA 
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Parameter 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2, 4-Dini trotol uene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3 or 4-Methylphenol 
3,3 '-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo( a )pyrene 
Benzo(b )fl uoranthene 
Benzo(ghi )perylene 
Benzo(k)fluoranthene 
Bis(2-Chloroethoxy)methane 
Bis(2-Chloroethyl)ether 
Bis(2-Chloroisopropyl)ether 
Bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz( a,h )anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 

Table C-lD 
Quality Control of Field Duplicates 

Groundwater at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
MW121C-4 

Units l21C-2002 l21C-2004 *RPD 
UG/L l U l.l u 10% 
UG/L l U l.l u 10% 
UG/L l.4 u 1.4 u ----
UG/L 2.4 u 2.4 u ----
UG/L 
UG/L l.l u 1.2 UJ 9% 
UG/L I U l.l UJ 10% 
UG/L l.2 u l.3 UJ 8% 
UG/L l.l u 1.2 u 9% 
UG/L l.2 u l.3 UJ 8% 
UG/L 1 U l.l u 10% 
UG/L l U l.l UJ 10% 
UG/L l.l u l.2 u 9% 
UG/L l.9 u l.9 u ----
UG/L l UJ l.l UJ 10% 
UG/L 1.2 u 1.3 UJ 8% 
UG/L l.2 u 1.3 u 8% 
UG/L l.4 u 1.4 UJ ----
UG/L l.l u 1.2 u 9% 
UG/L 1.2 UJ 1.3 UJ 8% 
UG/L l.2 u 1.3 UJ 8% 
UG/L 
UG/L 2.5 u 2.5 UJ ----
UG/L l.l u l.2 u 9% 
UG/L 1 U l.l UJ 10% 
UG/L 1.2 u 1.3 UJ 8% 
UG/L l.4 u 1.4 UJ ----
UG/L 1 U l.l UJ 10% 
UG/L l.6 u 1.6 UJ ----
UG/L l U 1.1 UJ 10% 
UG/L l.4 UJ 1.4 UJ ----
UG/L 2.7 u 2.7 UJ ----
UG/L l U 1.1 UJ 10% 
UG/L 1.2 u l.3 UJ 8% 
UG/L l U l.l UJ 10% 
UG/L I U 1.1 UJ 10% 
UG/L l U l.l UJ 10% 
UG/L 0.43 u 0.44 UJ 2% 
UG/L l.7 u l.7 UJ ----
UG/L 1.2 u 1.3 UJ 8% 
UG/L l.6 u 1.6 UJ ----
UG/L l.6 UJ 1.6 UJ ----
UG/L lU l.l UJ 10% 
UG/L lU l.l UJ 10% 
UG/L l U l.l UJ 10% 
'UG/L l U l.l UJ 10% 
UG/L l.l u l.2 UJ 9% 
UG/L 1.1 u l.2 UJ 9% 

MW121C- l 
EB023 EB153 

2.7 u 
l.l u 
l.l u 
l.l u 
2.7 u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
2.7 u 
l.l u 

l.l u 
2.7 u 
2.7 u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
2.7 u 
2.7 u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
l.l u 
1.1 u 
1.1 u 

0.23 J 
0.12 J 
l.l u 
l.l u 
l.7 
l.l u 
1.1 UJ 
l.l u 

0.057 J 
1.1 u 
1.1 u 
1.1 u 
1.1 u 

P:\PI1\Projects\SENECA \PID Area\Report\Draft Final\Risk Assessment\data\S 12 I C-GW.xls.xls\l 21 C GW SADU RPD 

*RPD 
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 
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Parameter 
Hexachlorobutadiene 
Hexachlorocyclopentadi ene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pvrene 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Chlordane 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-BHC/Lindane 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Metals & Cyanide 
Aluminum 
Antimony 
Arsenic 
Barium 

Table C-lD 
Quality Control of Field Duplicates 

Groundwater at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
MW121 C-4 

Units 12 1C-2002 12 1C-2004 *RPD 
UG/L 1.6 u 1.6 UJ ----
UG/L 4 U 4 UJ ----
UG/L 1.1 u 1.2 UJ 9% 
UG/L 1.7 u 1.7 UJ ----
UG/L l U 1.1 UJ 10% 
UG/L 2.1 u 2.1 UJ ----
UG/L JU 1.1 UJ 10% 
UG/L 1.2 u 1.3 UJ 8% 
UG/L JU 1.1 UJ 10% 
UG/L 2U 2U ----
UG/L l U 1.1 UJ 10% 
UG/L JU 1.1 u 10% 
UG/L l U 1.1 UJ 10% 

UG/L 0.01 R 0.01 R NA 
UG/L 0.005 UJ 0.005 UJ ----
UG/L 0.01 R 0.01 R NA 
UG/L 0.02 u 0.02 u ----
UG/L 0.01 u 0.01 u ----
UG/L 0.02 u 0.02 u ----
UG/L 0.01 u 0.01 u ----
UG/L 0.14 u 0.14 u ----
UG/L 0.004 UJ 0.004 UJ ----
UG/L 0.009 u 0.009 u ----
UG/L 0.02 UJ 0.02 UJ ----
UG/L 0.01 UJ 0.01 UJ ----
UG/L 0.02 u 0.02 u ----
UG/L 0.02 UJ 0.02 UJ ----
UG/L 0.02 UJ 0.02 UJ ----
UG/L 0.009 u 0.009 u ----
UG/L 0.009 u 0.009 u ----
UG/L 0.01 u 0.01 u ----
UG/L 0.007 u 0.007 u ----
UG/L 0.009 UJ 0.009 UJ ----
UG/L 0.008 UJ 0.008 UJ ----
UG/L 0.12 u 0.12 u ----
UG/L 0.24 u 0.24 u ----
UG/L 0.08 u 0.08 u ----
UG/L 0.09 u 0.09 u ----
UG/L 0.08 u 0.08 u ----
UG/L 0.12 u 0.12 u ----
UG/L 0.05 u 0.05 u ----
UG/L 0.01 u 0.01 u ----

UG/L 146 J 1030 150% 
UG/L 7.5 u 10.9 J 37% 
UG/L 4.5 u 4.5 u ----
UG/L 29.6 32.4 9% 

MWl21 C-l 
EB023 EB153 

0.061 J 
1.1 UJ 
1.1 u 
I.I u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
2.7 u 
1.1 u 
1.1 u 
1.1 u 

0.9 0.11 u 
0.27 J 0.093 J 
0.29 J 0.28 

0.057 u 0.057 u 
0.057 u 0.036 J 
0.096 0.068 

0.56 J 0.096 1 

0.23 J 0.094 
0.11 u 0.052 J 
0.11 J 0.08 J 
0.28 J 0.11 u 
0.28 J 0.14 J 
0.11 u 0.11 u 
0.22 J 0.073 J 
0.11 u 0.11 u 

0.057 u 0.057 u 
0.47 0.086 J 
0.23 J 0.058 J 

0.057 u 0.072 J 
0.57 0.057 u 
5.7 u 5.7 u 
1.1 u 1.1 u 
2.3 u 2.3 u 
1.1 u 1.1 u 
1.1 u 1.1 u 
1.1 u 1.1 u 
1.1 u 1.1 u 
1.1 u 1.1 u 

133 738 J 
5.1 u 5.1 u 
3.7 u 3.8 

39.5 38 

P:\pl1\Projects\SENECA \plD Area\Report\Draft Final\Risk Assessment\data\S 121 C-GW.xls.xls\121 C GW SADU RPD 

*RPD 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

156% 
98% 
4% 
----

45% 
34% 
141% 

84% 
72% 
32% 
_87% 
67% 
----

100% 
----
--·--

138% 
119% 
23% 
164% 
----
--·--
----
----
----
----
----
----

139% 
----
3% 
4% 
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Parameter 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Cyanide, Amenable 
Cyanide, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Other 
Total Petroleum Hydrocarbons 

NOTES: 

Table C-lD 
Quality Control of Field Duplicates 

Groundwater at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
MW121C-4 

Units 121C-2002 121C-2004 *RPO 
UG/L 0.9 u 0.9 u ----
UG/L 0.8 u 0.8 u ----
UG/L 420000 513000 20% 
UG/L 1.4 u 5 .8 122% 
UG/L 2.3 u 4.8 J 70% 
UG/L 2U 2U ----
UG/L 
MG/L 0.01 u 0.01 u ----
MG/L 0.01 u 0.01 u ----
UG/L 34.9 u 1720 1Q2% 
UG/L 5.6 4 .8 15% 
UG/L 73600 88000 18% 
UG/L 328 244 29% 
UG/L 0.2 u 0.2 u ----
UG/L 2U 3.2 J 46% 
UG/L 9430 6320 39% 
UG/L 3U SU 50% 
UG/L 3.7 u 3.7 u ----
UG/L 60100 56700 6% 
UG/L 4.2 u 4 .2 u ----
UG/L 2.5 u 2.5 u ----
UG/L 9.2 J 24 89% 

MG/L 0.041 u 0.04 u 2% 

*Formula for Relative Percent Difference (RPO) 
Source: p. 921 ofhttp://www.epa.gov/region02/desa/hsw/clp.pdf 

SR= Sample Result of a particular analyte. 

EB023 
0.1 u 

0.39 
172000 J 

1.2 
1.4 u 
1.2 u 

SU 

346 
1.8 u 

23800 
1590 

0.1 u 
2.8 

7610 
3.7 J 
1.3 u 

8920 
6.7 u 
1.5 u 
2.4 

RPO= i SR- SOR i X 100 
(1/2) (SR+ SOR) SOR= Sample Duplicate Result of a particular analyte. 

Shading indicates RPO > 50% 

U = not detected to the limit indicated 
J = reported value is estimated 
UJ = not detected to the estimated limit indicated 
R = result is rejected 
NA= Not Applicable, i.e. result rejected or missing result 
----- = No difference between results or both results were non-detect 

MW121C-l 
EB153 

0.1 u 
0.3 u 

163000 
2.4 
1.6 

2 
SU 

1430 
1.8 u 

24100 
1140 

0.1 u 
4.2 

10900 
5.6 J 
1.3 u 

11200 
6.7 u 
2.4 
9.3 

P:\PIT\Projects\SENECA \PID Area\Report\Draft Final\Risk Assessment\data\S 121 C-GW.xls.xls\121 C GW SADU RPD 

*RPO 
----

26% 
5% 

67% 
13% 
50% 
----

122% 
----
1% 

33% 

----
40% 
36% 
41% 
----

23% 

----
46% 
118% 
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Table C-lE 
Quality Control of Field Duplicates 

Surface Water at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SWDRMO-8 
Parameter Units DRMO-3008 DRMO-3005 

Volatile Organic Compounds 
1, 1, I -Trichloroethane UG/L 0.75 u 0.75 u 
1, 1,2,2-Tetrachloroethane UG/L 0.7 u 0.7 u 
1, 1,2-Trichloroethane UG/L 0.62 u 0.62 u 
1, 1-Dichloroethane UG/L 0.66 u 0.66 u 
1, 1-Dichloroethene UG/L 0.69 u 0.69 u 
1,2-Dichloroethane UG/L 0.56 u 0.56 u 
1,2-Dichloropropane · UG/L 0.73 u 0.73 u 
Acetone UG/L 3.5 UJ 3.5 UJ 
Benzene UG/L 0.71 u 0.71 u 
Bromodichloromethane UG/L 0.73 u 0.73 u 
Bromoform UG/L 0.49 u 0.49 u 
Carbon disulfide UG/L 0.72 u 0.72 u 
Carbon tetrachloride UG/L 0.47 u 0.47 u 
Chlorobenzene · UG/L 0.78 u 0.78 u 
Chlorodibromomethane UG/L 0.66 u 0.66 u 
Chloroethane UG/L 2.4 u 2.4 u 
Chloroform UG/L 0.61 u 0.61 u 
Cis-1,2-Dichloroethene UG/L 0.62 u 0.62 u 
Cis-1,3-Dichloropropene UG/L 0.66 u 0.66 u 
Ethyl benzene UG/L 0.76 u 0.76 u 
Meta/Para Xylene UG/L 1.5 u 1.5 u 
Methyl bromide UG/L 0.38 UJ 0.38 UJ 
Methyl butyl ketone UG/L 0.6 u 0.6 u 
Methyl chloride UG/L 0.51 u 0.51 u 
Methyl ethyl ketone UG/L 2.3 u 2.3 u 
Methyl isobutyl ketone UG/L 0.81 UJ 0.81 UJ 
Methylene chloride UG/L 1.8 u 1.8 u 
Ortho Xylene UG/L 0.72 u 0.72 u 
Styrene UG/L 0.92 u 0.92 u 
Tetrachloroethene UG/L 0.7 UJ 0.7 UJ 
Toluene UG/L 0.71 u 0.71 u 
Trans-1,2-Dichloroethene UG/L 0.81 u 0.81 u 
Trans-1,3-Dichloropropene UG/L 0.66 u 0.66 u 
Trichloroethene UG/L 0.72 u 0.72 u 
Vinyl chloride UG/L 0.79 u 0.79 u 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene UG/L 10 u 10 u 
1,2-Dichlorobenzene UG/L 10 u 10 u 
1,3-Dichlorobenzene UG/L 10 u 10 u 
1,4-Dichlorobenzene UG/L 10 u 10 u 
2,4,5-Trichlorophenol UG/L 10 u 10 u 
2,4,6-Trichlorophenol UG/L 10 u 10 u 
2, 4-Dichlorophenol UG/L 10 u 10 u 
2, 4-Dimethylpheno 1 UG/L 10 u 10 u 

P:\p!T\Projects\SENECA\pID Area\Report\Draft Final\Risk Assessrnent\data\S 121 C-SW.xls\121 C SW SADU RPO 

*RPD 

----
----
----
----
----
----
----

----
----

-·---
----
----
----

----
----

----
----
----

----
----

----
----
----

----
-·---
----
----
----
----
----
----
----
----
----
----

----
----
----

----
----
----
----
----
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Parameter 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3 or 4-Methylphenol 
3 ,3 '-Dichloro benzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo( a)pyrene 
Benzo(b )fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2-Chloroethoxy)methane 
Bis(2-Chloroethyl)ether 
Bis(2-Chloroisopropyl)ether 
Bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz( a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Table C-lE 
Quality Control of Field Duplicates 

Surface Water at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SWDRMO-8 
Units DRMO-3008 DRMO-3005 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 UJ 10 UJ 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 UJ 10 UJ 

P:\Pll\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\Sl21C-SW.xls\1 21C SW SADU RPO 

*RPD 
----

----
----
----
----

----
----

----
----
----
----
----
----

----
----
----

----
----

----
----
----
----
----

----
----
----
----
----
----

----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
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Parameter 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
Naphthalene 
Nitro benzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Chlordane 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-BHC/Lindane 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Metals & Cyanide 
Aluminum 
Antimony 
Arsenic 

Table C-lE 
Quality Control of Field Duplicates 

Surface Water at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SWDRMO-8 
Units DRMO-3008 DRMO-3005 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L 10 u 10 u 

UG/L 0.01 u 0.01 u 
UG/L 0.005 u 0.005 u 
UG/L 0.01 UJ 0.01 UJ 
UG/L 0.02 u 0.02 u 
UG/L 0.01 UJ 0.01 UJ 
UG/L 0.02 u 0.02 u 
UG/L 0.01 u 0.01 u 
UG/L 0.13 u 0.13 u 
UG/L 0.004 u 0.004 u 
UG/L 0.009 UJ 0.009 u 
UG/L 0.01 u 0.01 u 
UG/L 0.01 UJ 0.01 UJ 
UG/L 0.02 u 0.02 u 
UG/L 0.02 u 0.02 u 
UG/L 0.02 u 0.02 u 
UG/L 0.009 u 0.009 u 
UG/L 0.009 u 0.009 u 
UG/L 0.01 u 0.01 u 
UG/L 0.007 u 0.007 u 
UG/L 0.008 u 0.008 u 
UG/L 0.008 u 0.008 u 
UG/L 0.12 u 0.12 u 
UG/L 0.24 UJ 0.24 UJ 
UG/L 0.08 u 0.08 u 
UG/L 0.09 UJ 0.09 UJ 
UG/L 0.08 UJ 0.08 UJ 
UG/L 0.12 u 0.12 u 
UG/L 0.05 u 0.05 u 
UG/L 0.01 UJ 0.01 UJ 

UG/L 23.9 23.4 
UG/L 4.7 u 4.7 u 
UG/L 2.8 u 2.8 u 

P:\PIT\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\Sl21C-SW.xls\121C SW SADU RPO 

*RPD 
----

----
----
----
----
----
----
----
----

----
----

----
----
----

----
----

----
----
----
----
--·--
----
----
----

----
----
----
----
----
----
----

----
----
----
----
----

----
----
----
----

2% 
----
----
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Parameter 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide, Amenable 
Cyanide, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Other 

Table C-lE 
Quality Control of Field Duplicates 

Surface Water at SEAD-121C 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SWDRMO-8 
Units DRMO-3008 DRMO-3005 
UG/L 43 .7 47.4 
UG/L 0.14 0.12 
UG/L 0.4 u 0.4 u 
UG/L 67700 72200 
UG/L 0.6 u 0.6 u 
UG/L 0.6 0.6 
UG/L 1.8 2.1 
MG/L 0.01 u 0.01 u 
MG/L 0.01 u 0.01 u 
UG/L 19 J 34.2 J 
UG/L 3.7 5.1 J 
UG/L 11600 12300 
UG/L 11.6 26.1 
UG/L 0.2 u 0.2 u 
UG/L 1.8 u 1.8 u 
UG/L 3450 J 3660 J 
UG/L 3U 3U 
UG/L 1 U lU 
UG/L 102000 J 108000 J 
UG/L 5.4 u 5.4 u 
UG/L 0.7 u 0.7 u 
UG/L 13.9 16.8 

Total Petroleum Hydrocarbons MG/L IU lU 

NOTES: 
*Formula for Relative Percent Difference (RPD) 
Source: p. 921 ofhttp://www.epa.gov/region02/desa/hsw/clp.pdf 

SR = Sample Result of a particular analyte. 

*RPD 
8% 
15% 
----

6% 
----
----
15% 
----
----

57% 
32% 
6% 

77% 
----
----

6% 
----
----
6% 
----

----
19% 

----

RPD=!SR-SDR!X 100 
(1/2) (SR+ SDR) SDR = Sample Duplicate Result of a particular analyte. 

Shag4ig indicates RPD > 50% 

U = not detected to the limit indicated 
J = reported value is estimated 

. UJ = not detected to the estimated limit indicated 
----- = No difference between results or both results were non-detect 
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Location ID 
Sample Date 
Parameter Units 

Volatile Organic Compounds 
I, I, I-Trichloroethane UG/L 
I, 1,2,2-Tetrachloroethane UG/L 
I, 1,2-Trichloroethane UG/L 
I, 1-Dichloroethane UG/L 
I, 1-Dichloroethene UG/L 
1,2-Dibromo-3-chloropropane UG/L 
1,2-Dibromoethane UG/L 
1,2-Dichlorobenzene UG/L 
1,2-Dichloroethane UG/L 
1,2-Dichloropropane UG/L 
1,3-Dichlorobenzene UG/L 
1,4-Dichlorobenzene UG/L 
Acetone UG/L 
Benzene UG/L 
Bromochloromethane UG/L 
Bromodichloromethane UG/L 
Bromoform UG/L 
Carbon disulfide UG/L 
Carbon tetrachloride UG/L 
Chlorobenzene UG/L 
Chlorodibromomethane UG/L 
Chloroethane UG/L 
Chloroform UG/L 
Cis-1,2-Dichloroethene UG/L 
Cis-1,3-Dichloropropene UG/L 
Ethyl benzene UG/L 
Meta/Para Xylene UG/L 
Methyl bromide UG/L 
Methyl butyl ketone UG/L 
Methyl chloride UG/L 
Methyl ethyl ketone UG/L 
Methyl isobutyl ketone UG/L 
Methylene chloride UG/L 
Ortho Xylene UG/L 
Styrene UG/L 
Tetrachloroethene UG/L 
Toluene UG/L 
Total Xylenes UG/L 
Trans-1,2-Dichloroethene UG/L 
Trans-1,3-Dichloropropene UG/L 
Trichloroethene UG/L 
Vinyl chloride UG/L 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene UG/L 
1,2-Dichlorobenzene UG/L 
1,3-Dichlorobenzene UG/L 
1,4-Dichlorobenzene UG/L 
2,4,5-Trichlorophenol UG/L 
2,4,6-Trichlorophenol UG/L 
2,4-Dichlorophenol UG/L 
2,4-Dimethylphenol UG/L 

Table C-lF 
Quality Control of Field Duplicates 

Groundwater at Building 360 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

MW-I 
4/4/2003 

DRM0-2005 DRM0-2008 *RPD 

SU SU ----
SU 5 U ----
SU 5U ----
5 UJ 4.4 J 13% 
5 U SU ----

SU SU ----
SU SU ----

5 R 5R NA 
SU SU ----

SU SU ----
SU SU ----
5 UJ 5 UJ ----
SU SU ----
SU SU ----
SU SU ----
5 UJ 5 UJ ----
5U SU ----
5U SU ----
5U SU ----
SU SU ----
SU SU ----
5 UJ 5 UJ ----
SU SU ----
SU SU ----
5 UJ 5 UJ ----
SU 5U ----
5 UJ 5 UJ ----
SU SU ----
SU SU ----
5 UJ 5 UJ ----
SU SU ----

SU SU ----
SU SU ----
5U SU ----

2.2 J 2.4 J 9% 

1.2 UJ 1.2 UJ ----
l UJ l UJ ----

1.2 UJ 1.2 UJ ----
I UJ I UJ ----
l R IR NA 
lU lU ----

1.4 R l.3R NA 
2.4 R 2.3 R NA 

DRM0-2013 

0.4 u 
0.3 u 
0.3 u 
4.3 
0.3 u 

0.3 u 
0.4 u 

5.8 R 
0.3 u 

0.4 u 
0.3 u 
0.3 u 
0.4 u 
0.4 u 
0.4 u 
0.4 u 
0.4 u 
0.3 u 
0.3 u 
0.4 u 
0.8 u 
0.4 u 
2.8 u 
0.4 u 
3.6 R 
2.5 u 

I J 
0.4 u 
0.3 u 
0.5 u 
0.4 u 

0.4 u 
0.3 U 
0.4 u 
1.4 

1.2 u 
I U 

1.2 u 
I U 
l U 
lU 

1.3 u 
2.3 u 

P:IPIT\Projects\SENECAIPID Area\Report\Draft Final\Risk Assessment\data\Sl21C-GW-building 360.xls\ 121 GW Buld 360 SADU RPO 

MW-I 
5/9/2003 

121C-2019 

0.4 u 
0.3 u 
0.3 u 
4.3 
0.3 u 

0.3 u 
0.5 J 

8.4 J 
0.3 u 

0.4 u 
0.3 u 
0.3 u 
0.4 u 
0.4 u 
0.4 u 
0.4 u 
0.4 u 
0.4 J 
0.3 u 
0.4 u 
0.8 u 
0.4 u 
2.8 u 
0.4 u 
3.6R 
2.5 u 

I J 
0.4 u 
0.3 u 
0.5 u 
0.4 u 

0.4 u 
0.3 U 
0.4 u 
1.3 

1.2 u 
I U 

1.2 u 
lU 
l U 
JU 

1.3 u 
2.3 u 

*RPD 

----
----
----
----
----

----
22% 

NA 
----

----
----
----
----
----
----
----
----

29% 
----
----
----
----
----
----
NA 
----
----
----
----
----
----

--·--
----
----
7% 

----
----
----
----
----
----
----
----
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Location ID 
Sample Date 
Parameter Units 
2,4-Dinitrophenol UG/L 
2,4-Dinitrotoluene UG/L 
2,6-Dinitrotoluene UG/L 
2-Chloronaphthalene UG/L 
2-Chlorophenol UG/L 
2-Methylnaphthalene UG/L 
2-Methylphenol UG/L 
2-Nitroaniline UG/L 
2-Nitrophenol UG/L 
3 or 4-Methylphenol UG/L 
3 ,3 '-Dichlorobenzidine UG/L 
3-NitroaniJine UG/L 
4,6-Dinitro-2-methylphenol UG/L 
4-Bromophenyl phenyl ether UG/L 
4-Chloro-3-methyJphenol UG/L 
4-Chloroaniline UG/L 
4-ChlorophenyJ phenyl ether UG/L 
4-MethyJphenol UG/L 
4-Nitroaniline UG/L 
4-Nitrophenol UG/L 
Acenaphthene UG/L 
Acenaphthylene UG/L 
Anthracene UG/L 
Benzo( a )anthracene UG/L 
Benzo( a )pyrene UG/L 
Benzo(b )fluoranthene UG/L 
Benzo(ghi)perylene UG/L 
Benzo(k)fluoranthene UG/L 
Bis(2-Chloroethoxy)methane UG/L 
Bis(2-Chloroethyl)ether UG/L 
Bis(2-ChloroisopropyJ)ether UG/L 
Bis(2-Ethylhexyl)phthalate UG/L 
ButyJbenzylphthaJate UG/L 
CarbazoJe UG/L 
Chrysene UG/L 
Di-n-butyJphthaJate UG/L 
Di-n-octyJphthaJate UG/L 
Dibenz( a,h)anthracene UG/L 
Dibenzofuran UG/L 
Diethyl phthaJate UG/L 
DimethylphthaJate UG/L 
FJuoranthene UG/L 
FJuorene UG/L 
Hexachlorobenzene UG/L 
Hexachlorobutadiene UG/L 
Hexachlorocyclopentadiene UG/L 
Hexachloroethane UG/L 
Indeno( 1,2,3-cd)pyrene UG/L 
Isophorone UG/L 
N-NitrosodiphenyJarnine UG/L 
N-Ni trosodipropyJarnine UG/L 
Naphthalene UG/L 

Table C-lF 
Quality Control of Field Duplicates 

Groundwater at Building 360 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

MW-I 
4/4/2003 

DRMO-2005 DRMO-2008 *RPD 

I.I UJ I.I UJ ----
I UJ I UJ ----

1.2 UJ 1.2 UJ ----
I.I R I.I R NA 
1.2 UJ 1.2 UJ ----

JR IR NA 
I UJ J UJ ----

I.I R I.I R NA 

J UJ J UJ ----
1.2 UJ 1.2 UJ ----
1.2 R 1.2 R NA 
1.4 UJ 1.3 UJ 7% 
I.I R 1.1 R NA 
1.2 R 1.2 R NA 
1.2 UJ 1.2 UJ ----
1.9 R 1.8 R NA 
2.5 UJ 2.4 UJ 4% 
I.I R I.I R NA 

I UJ I UJ ----
1.2 UJ 1.2 UJ ----
1.4 UJ 1.3 UJ 7% 

I UJ I UJ ----
1.6 UJ 1.5 UJ 6% 

I UJ I UJ ----
1.4 UJ 1.3 UJ 7% 
2.7 UJ 2.7 UJ ----

I U JU ----
1.2 u 1.2 u ----

I UJ J UJ ----
J U I U ----
I UJ I UJ ----

0.43 UJ 0.42 UJ 2% 
1.7 UJ 1.6 UJ 6% 
1.2 UJ 1.2 UJ ----
1.6 UJ 1.5 UJ 6% 
1.6 UJ 1.5 UJ 6% 

I UJ J UJ ----
J UJ J UJ ----
I UJ I UJ ----
1 UJ I UJ ----

I.I UJ I.I UJ ----
1.1 UJ 1.1 UJ ----
1.6 UJ 1.5 UJ 6% 

4 UJ 3.9 UJ 3% 
I.I UJ 1.1 UJ ----
1.7 UJ 1.6 UJ 6% 

1 UJ 1 UJ ----
2.1 UJ 2 UJ 5% 

I UJ I UJ ----
1.2 UJ 1.2 UJ ----

DRMO-2013 
2 UJ 

I.I u 
IU 

1.2 u 
I.I u 
1.2 u 

JU 
JU 

I.I u 

JU 
1.2 UJ 
1.2 UJ 
1.3 u 
1.1 u 
1.2 UJ 
1.2 u 
1.8 u 
2.4 UJ 
I.I u 

IU 
1.2 u 
1.3 u 

I U 
1.5 u 

I U 
1.3 UJ 
2.6 u 

J U 
1.2 u 

J U 
J U 
I U 

0.42 u 
1.6 u 
1.2 u 
1.5 u 
1.5 UJ 

I U 
I U 
JU 
1 U 

1.1 u 
1.1 u 
1.5 u 
3.8 R 
1.1 u 
1.6 UJ 

JU 
2U 
J UJ 

1.2 u 
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MW-I 
5/9/2003 

121C-2019 
2 UJ 

I.I u 
I U 

1.2 u 
1.1 u 
1.2 u 

IU 
I U 

I.I u 

I U 
1.2 UJ 
1.2 UJ 
1.3 u 
1.1 u 
1.2 UJ 
1.2 u 
1.8 u 
2.4 UJ 
I.I u 

IU 
1.2 u 
1.3 u 

JU 
1.5 u 

I U 
1.3 UJ 
2.7 u 

I U 
1.2 u 

J U 
IU 
J U 

0.42 u 
1.6 u 
1.2 u 
1.5 u 
1.5 UJ 

JU 
JU 
JU 
JU 

I.I u 
1.1 u 
1.5 u 
3.9 R 
1.1 u 
1.6 UJ 

JU 
2U 
J UJ 

1.2 u 

*RPD 
----
----
----
----
----
----
----
----
----

----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
4% 
----
----
----
----
----
----
----
----
----
----
----
----
----

----
----
----
----
NA 
----
----
----
----
----
----
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Location ID 
Sample Date 
Parameter Units 
Ni trobenzene UG/L 
Pentachlorophenol UG/L 
Phenanthrene UG/L 
Phenol UG/L 
Pvrene UG/L 
Pesticides/PCBs 
4,4'-DDD UG/L 
4,4'-DDE UG/L 
4,4'-DDT UG/L 
Aldrin UG/L 
Alpha-BHC UG/L 
Alpha-Chlordane UG/L 
Beta-BHC UG/L 
Chlordane UG/L 
Delta-BHC UG/L 
Dieldrin UG/L 
Endosu!fan I UG/L 
Endosulfan II UG/L 
Endosulfan sulfate UG/L 
Endrin UG/L 
Endrin aldehyde UG/L 
Endrin ketone UG/L 
Gamma-BHC/Lindane UG/L 
Gamma-Chlordane UG/L 
Heptachlor UG/L 
Heptachlor epoxide UG/L 
Methoxychlor UG/L 
Toxaphene UG/L 
Aroclor-1016 UG/L 
Aroclor-1221 UG/L 
Aroclor-1232 UG/L 
Aroclor-1242 UG/L 
Aroclor-1248 UG/L 
Aroclor-1254 UG/L 
Aroclor-1260 UG/L 
Metals & Cyanide 
Aluminum UG/L 
Antimony UG/L 
Arsenic UG/L 
Barium UG/L 
Beryllium UG/L 
Cadmium UG/L 
Calcium UG/L 
Chromium UG/L 
Cobalt UG/L 
Copper UG/L 
Cyanide UG/L 
Cyanide, Amenable MG/L 
Cyanide, Total MG/L 
Iron UG/L 
Lead UG/L 
Maimesium UG/L 

Table C-IF 
Quality Control of Field Duplicates 

Groundwater at Building 360 
SEAD-121C and SEAD-121 I RI Report 

Seneca Army Depot Activity 

MW- 1 
4/4/2003 

DRMO-2005 DRMO-2008 *RPD 
I UJ l UJ ----
2R 1.9 R NA 
I UJ l UJ ----
lR lR NA 
I UJ I UJ ----

0.01 u 0.01 u ----
0.005 u 0.005 u ----

0.01 UJ 0.01 UJ ----
0.02 u 0.02 u ----
0.01 UJ 0.01 UJ ----
0.02 u 0.02 u ----
0.01 u 0.01 u ----
0.14 u 0.14 u ----

0.004 UJ 0.004 UJ ----
0.009 u 0.009 u ----

0.02 u 0.02 u ----
0.01 u 0.01 u ----
0.02 u 0.02 u ----
0.02 U 0.02 u ----
0.02 U 0.02 u ----

0.009 u 0.009 u ----
0.009 U 0.009 u ----

0.01 UJ 0.01 UJ ----
0.007 u 0.007 u ----
0.009 U 0.009 u ----
0.008 UJ 0.008 UJ ----

0.12 U 0.12 u ----
0.24 UJ 0.25 UJ 4% 

0.082 u 0.082 u ----
0.092 UJ 0.093 UJ 1% 
0.082 UJ 0.082 UJ ----
0.12 U 0.12 u ----

0.051 U 0.052 U 2% 
0.01 U 0.01 u ----

150 u 28.3 J 137% 
3.8 u 3.8 u ----
4.5 u 4.5 u ----
135 147 9% 
0.1 u 0.1 u ----
0.8 u 0.8 u ----

88700 96900 9% 
1.4 u 1.4 u ----
0.7 u 0.7 u ----
3.6 u 3.6 u ----

0.01 u 0.01 U ----

3780 J 3290 J 14% 
3U 3U ----

11400 12500 9% 

DRMO-2013 
JU 

1.9 u 
JU 
IU 
JU 

0.01 UJ 
0.005 u 

0.01 UJ 
0.02 UJ 
0.01 UJ 
0.02 UJ 
0.01 u 

0.004 UJ 
0.009 u 

0.02 UJ 
0.01 UJ 
0.02 u 
0.02 u 
0.02 u 

0.009 UJ 
0.009 UJ 

0.01 u 
0.007 u 
0.009 u 
0.008 u 

0.12 u 
0.25 UJ 

0.083 u 
0.094 UJ 
0.083 UJ 

0.12 u 
0.052 u 

0.01 UJ 

32 u 
7.5 u 
7.1 
113 
0.9 u 
0.8 u 

84200 
1.4 u 
2.3 u 

2U 

0.01 u 

3810 
3U 

11000 
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MW- 1 
5/9/2003 

121C-2019 
lU 

1.9 u 
JU 
JU 
JU 

0.01 UJ 
0.005 u 

0.01 UJ 
0.02 UJ 
0.01 UJ 
0.02 UJ 
0.01 u 

0.004 UJ 
0.009 u 

0.01 UJ 
0.01 UJ 
0.02 u 
0.02 u 
0.02 u 

0.009 UJ 
0.009 UJ 

0.01 u 
0.007 u 
0.008 u 
0.008 u 

0.12 u 
0.24 UJ 

0.081 u 
0.091 UJ 
0.081 UJ 

0.12 u 
0.051 u 

0.01 UJ 

32 u 
7.5 u 
4.5 u 
113 
0.9 u 
0.8 u 

87100 
1.4 u 
2.3 u 

2U 

0.01 u 

3510 
3U 

11400 

*RPO 
----
----
----
----
----

----
----
----
----
----
----
----

----- -
----

67% 
----
----
----
----
----
----
----
----
12% 
----
----
4% 
2% 
3% 
2% 
----
2% 
----

----
----

45% 
----
----
----
3% 
----
----
----

----

8% 
----
4% 
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Table C-lF 
Quality Control of Field Duplicates 

Groundwater at Building 360 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

Location ID MW-I 
Sample Date 4/4/2003 
Parameter Units DRM0-2005 DRM0-2008 *RPD 
Manganese UG/L 1580 1710 8% 
Mercury UG/L 0.2 u 0.2 u ----
Nickel UG/L 3 J 3.8 J 24% 
Potassium UG/L 9450 J 10600 J 11% 
Selenium UG/L 4.2 J 3.3 J 24% 
Silver UG/L 3.7 u 3.7 u ----
Sodium UG/L 40400 45300 11% 
Thallium UG/L 5.3 u 5.3 u ----
Vanadium UG/L 1.4 u - 1.4 u ----
Zinc UG/L 7.1 J 7.1 J ----
Other 
Total Petroleum Hydrocarbons MG/L JU 1 U ----

NOTES: 
*Formula for Relative Percent Difference (RPD) 
Source: p. 921 ofhttp://www.epa.gov/region02/desa/hsw/c1p.pdf 

SR·= Sample Result of a particular analyte. RPD = I SR - SDR I X 100 
(l/2) (SR+ SDR) SDR = Sample Duplicate Result of a particular analyte. 

Shading indicates .RPO > 50% 

U = not detected to the limit indicated 
J = reported value is estimated 
UJ = not detected to the estimated limit indicated 
R = result is rejected 
NA = Not Applicable, i.e. result rejected or missing result 
---- =No difference between results or both results were non-detect 

DRM0-2013 
1140 

0.2 u 
2U 

8820 
1.3 u 
3.7 u 

41100 
4.4 J 
2.5 u 

14.4 J 

JU 

P:\PIT\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\S 121 C-GW-building 360.xls\ l 21 GW Buld 360 SADU RPO 

MW-I 
5/9/2003 

121C-2019 
1180 

0.2 u 
2U 

9430 
3.2 J 
3.7 u 

44000 
4.2 u 
2.5 u 
17 J 

JU 

*RPD 
3% 
----
----
7% 

84% 
----
7% 
5% 
----
17% 

----
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Table C-lH 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
SDl2II-7 

Parameter Units 1211-4005 121 I-4007 

Volatile Oreanic Compounds 
I, 1, I-Trichloroethane UG/KG 3.1 UJ 3.2 UJ 
I, 1,2,2-Tetrachloroethane UG/KG 3.1 UJ 3.2 UJ 
1, 1,2-Trichloroethane UG/KG 3.1 UJ 3.2 UJ 
1, 1-Dichloroethane UG/KG 3.1 UJ 3.2 UJ 
I, 1-Dichloroethene UG/KG 3.1 UJ 3.2 UJ 
1,2-Dichloroethane UG/KG 3.1 UJ 3.2 UJ 
1,2-Dichloropropane UG/KG 3.1 UJ 3.2 UJ 
Acetone UG/KG 25 J 10 J 
Benzene UG/KG 3.1 UJ 3.2 UJ 
Bromodichloromethane UG/KG 3.1 UJ 3.2 UJ 
Bromoform UG/KG 3.1 UJ 3.2 UJ 
Carbon disulfide UG/KG 3.1 UJ 3.2 UJ 
Carbon tetrachloride UG/KG 3.1 UJ 3.2 UJ 
Chlorobenzene UG/KG 3.1 UJ 3.2 UJ 
Chlorodibromomethane UG/KG 3.1 UJ 3.2 UJ 
Chloroethane UG/KG 3.1 UJ 3.2 UJ 
Chloroform UG/KG 3.1 UJ 3.2 UJ 
Cis-1,2-Dichloroethene UG/KG 3.1 UJ 3.2 UJ 
Cis-1,3-Dichloropropene UG/KG 3.1 UJ 3.2 UJ 
Ethyl benzene UG/KG 3.1 UJ 3.2 UJ 
Meta/Para Xylene UG/KG 3.1 UJ 3.2 UJ 
Methyl bromide UG/KG 3.1 UJ 3.2 UJ 
Methyl butyl ketone UG/KG 3.1 UJ 3.2 UJ 
Methyl chloride UG/KG 3.1 UJ 3.2 UJ 
Methyl ethyl ketone UG/KG 3.1 UJ 3.2 UJ 
Methyl isobutyl ketone UG/KG 3.1 UJ 3.2 UJ 
Methylene chloride UG/KG 2.5 u 1.9 u 
Ortho Xylene UG/KG 3.1 UJ 3.2 UJ 
Styrene UG/KG 3.1 UJ 3.2 UJ 
Tetrachloroethene UG/KG 3.1 UJ 3.2 UJ 
Toluene UG/KG 3.1 UJ 3.2 UJ 
Trans-1,2-Dichloroethene UG/KG 3.1 UJ 3.2 UJ 
Trans-1,3-Dichloropropene UG/KG 3.1 UJ 3.2 UJ 
Trichloroethene UG/KG 3.1 UJ 3.2 UJ 
Vinyl chloride UG/KG 3.1 UJ 3.2 UJ 
Semivolatile Oreanic Compounds 
1,2,4-Trichlorobenzene UG/KG 420 u 420 u 
1,2-Dichlorobenzene UG/KG 420 u 420 u 
1,3-Dichlorobenzene UG/KG 420 u 420 u 
1,4-Dichlorobenzene UG/KG 420 u 420 u 
2,4,5-Trichlorophenol UG/KG 1100 u 1100 u 
2,4,6-Trichlorophenol UG/KG 420 u 420 u 
2,4-Dichlorophenol UG/KG 420 u 420 u 
2,4-Dimethylphenol UG/KG 420 u 420 u 
2,4-Dinitrophenol UG/KG 1100 u 1100 u 
2,4-Dinitrotoluene UG/KG 420 u 420 u 

P:\PiliProjects\SENECA\PID Area\Report\Draft Final\Risk Assessrnent\data\S 121 I-Ditchsoil_ REV.xis\! 21 I Ditchsoil SADU RPD 
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Table C-lH 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
SD121I-7 

Parameter Units 1211-4005 1211-4007 
2,6-Dinitrotoluene UG/KG 420 u 420 u 
2-Chloronaphthalene UG/KG 420 u 420 u 
2-Chlorophenol UG/KG 420 u 420 u 
2-Methylnaphthalene UG/KG 420 u 130 J 
2-Methylphenol UG/KG 420 u 420 u 
2-Nitroaniline UG/KG 1100 u 1100 u 
2-Nitrophenol UG/KG 420 u 420 u 
3 or 4-Methylphenol UG/KG 420 u 420 u 
3 ,3 '-Dichlorobenzidine UG/KG 420 UJ 420 UJ 
3-Nitroaniline UG/KG 1100 u 1100 u 
4,6-Dinitro-2-methylphenol UG/KG 1100 u 1100 u 
4-Bromophenyl phenyl ether UG/KG 420 u 420 u 
4-Chloro-3-methylphenol UG/KG 420 u 420 u 
4-Chloroaniline UG/KG 420 u 420 u 
4-Chlorophenyl phenyl ether UG/KG 420 u 420 u 
4-Methylphenol UG/KG 
4-Nitroaniline UG/KG 1100 u 1100 u 
4-Nitrophenol UG/KG 1100 u 1100 u 
Acenaphthene UG/KG 280 J 1200 
Acenaphthylene UG/KG 70 J 420 u 
Anthracene UG/KG 420 J 1900 
Benzo( a )anthracene UG/KG 2200 J 5000 J 
Benzo(a)pyrene UG/KG 2800 J 5900 J 
Benzo(b )fluoranthene UG/KG 3600 J 8100 J 
Benzo(ghi)perylene UG/KG 1400 J 3200 J 
Benzo(k)fluoranthene UG/KG 2500 J 4900 J 
i3is(2-Chloroethoxy)methane UG/KG 420 u 420 u 
Bis(2-Chloroethyl)ether UG/KG 420 UJ . 420 u 
Bis(2-Chloroisopropyl)ether UG/KG 420 u 420 u 
Bis(2-Ethylhexyl)phthalate UG/KG 75 J 110 J 
Butylbenzylphthalate UG/KG 420 J 420 J 
Carbazole UG/KG 440 1700 
Chrysene UG/KG 2400 J 5400 J 
Di-n-butylphthalate UG/KG 420 u 420 u 
Di-n-octylphthalate UG/KG 420 J 420 J 
Dibenz( a,h)anthracene UG/KG 130] 350 J 
Dibenzofuran UG/KG 71 J 640 
Diethyl phthalate UG/KG 420 u 420 u 
Dimethylphthalate UG/KG 420 u 420 u 

_ Fluoranthene UG/KG 4400 13000 
Fluorene UG/KG 190 J 1100 
Hexachlorobenzene UG/KG 420 u 420 u 
Hexachlorobutadiene UG/KG 420 u 420 u 
Hexachlorocyclopentadiene UG/KG 420 u 420 u 
Hexachloroethane UG/KG 420 u 420 u 
Indeno( 1,2,3-cd)pyrene UG/KG 400 J 1300 J 
Isophorone UG/KG 420 J 420 u 

P:\pIT\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\SJ21I-Ditchsoil_REV,x1s\121I Ditchsoil SADU RPD 
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Parameter 

Table C-lH 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
SD121I-7 

Units 1211-4005 121I-4007 
N-Nitrosodiphenylamine UG/KG 420 u 420 u 
N-Nitrosodipropylamine UG/KG 420 u 420 u 
Naphthalene UG/KG 420 u 490 
Nitrobenzene UG/KG 420 J 420 u 
Pentachlorophenol UG/KG 1100 u 1100 u 
Phenanthrene UG/KG 2500 10000 
Phenol UG/KG 420 J 420 u 
Pyrene UG/KG 6500 J 17000 J 
Pesticides/PCBs 
4,4'-DDD UG/KG 2.2 u 2.2 u 
4,4'-DDE UG/KG 14 J 2.2 UJ 
4,4'-DDT UG/KG 2.2 UJ 2.2 UJ 
Aldrin UG/KG 2.2 u 2.2 u 
Alpha-BHC UG/KG 2.2 u 2.2 u 
Alpha-Chlordane UG/KG 2.2 u 2.2 u 
Beta-BHC UG/KG 2.2 u 2.2 u 
Chlordane UG/KG 22 u 22 u 
Delta-BHC UG/KG 2.2 UJ 2.2 UJ 
Dieldrin UG/KG 2.2 UJ 2.2 UJ 
Endosulfan I UG/KG 2.2 u 56 R 
Endosulfan II UG/KG 2.2 u 2.2 u 
Endosulfan sulfate UG/KG 2.2 u 2.2 u 
Endrin UG/KG 2.2 UJ 2.2 UJ 
Endrin aldehyde UG/KG 2.2 UJ 2.2 UJ 
Endrin ketone UG/KG 2.2 u 2.2 u 
Gamma-BHC/Lindane UG/KG 2.2 u 2.2 u 
Gamma-Chlordane UG/KG 2.2 u 2.2 u 
Hep tac hi or UG/KG 2.2 u 2.2 u 
Heptachlor epoxide UG/KG 2.2 u 2.2 u 
Methoxychlor UG/KG 2.2 UJ 2.2 UJ 
Toxaphene UG/KG 22 u 22 u 
Aroclor-1016 UG/KG 22 u 22 u 
Aroclor-1221 UG/KG 22 u 22 u 
Aroclor-1232 UG/KG 22 u 22 u 
Aroclor-1242 UG/KG 22 u 22 u 
Aroclor-1248 UG/KG 22 U_ 22 u 
Aroclor-1254 UG/KG 22 u 22 u 
Aroclor-1260 UG/KG 22 u 17 NJ 
Metals & Cyanide 
Aluminum MG/KG 6950 6170 
Antimony MG/KG 1.1 u 0.99 u 
Arsenic MG/KG 7.8 6.9 
Barium MG/KG 72.2 58.9 
Beryllium MG/KG 0.48 J 0.43 J 
Cadmium MG/KG 0.83 0.77 
Calcium MG/KG 145000 110000 
Chromium MG/KG 14.5 13.5 

P:\PIT\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\S 121I-Ditchsoil_REV.xls\121 I Ditchsoil SADU RPD 
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Parameter 
Cobalt 
Copper 
Cyanide, Amenable 
Cyanide, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Other 
Total Organic Carbon 

Table C-lH 
Quality Control of Field Duplicates 

Ditch Soil at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 
SD121I-7 

Units 1211-4005 1211-4007 
MG/KG 11 10.5 
MG/KG 33 .8 J 34.7 J 
MG/KG 0.64 u 0.65 u 
MG/KG 0.644 u 0.648 u 
MG/KG 15200 J 13900 J 
MG/KG 71.2 J 77.4 J 
MG/KG 11700 J 9890 J 
MG/KG 588 J 541 J 
MG/KG 0.12 UJ 0.11 UJ 
MG/KG 27.9 J 26.9 J 
MG/KG 1340 J 1230 J 
MG/KG 0.53 u 0.46 u 
MG/KG 0.34 u 0.3 u 
MG/KG 288 211 
MG/KG 0.71 J 0.34 u 
MG/KG 20.2 J 18.4 J 
MG/KG 124 J 125 J 

MG/KG 5300 4500 
Total Petroleum Hydrocarbons MG/KG 1000 J 630 J 

NOTES: 
*Formula for Relative Percent Difference (RPD) 
Source: p. 921 of http://www.epa.gov/region02/desa/hsw/c1p.pdf 

SR = Sample Result of a particular analyte. 

*RPD 
5% 
3% 
2% 
1% 
9% 
8% 
17% 
8% 
9% 
4% 
9% 
14% 
13% 
31% 
70% 
9% 
1% 

16% 
45% 

RPO = I SR - SDR I X 100 
(1/2) (SR+ SDR) SDR = Sample Duplicate Result of a particular analyte. 

Sha_di:ng indicates RPD > 50_% ___ ......__. 

U = not detected to the limit indicated 
NJ= reported value is estimated and tentatively identified based on Mass Spec 
J = reported value is estimated 
UJ = not detected to the estimated limit indicated 
R = result is rejected 
NA= Not Applicable, i.e. result rejected or missing result 
----- = No difference between results or both results were non-detect 

P:\PI1iProjects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\S 1211-Ditchsoil_ REV.xls\121 I Ditchsoil SADU RPD 
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Table C-11 
Quality Control of Field Duplicates 

Surface Water at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SW1 21I-7 
Parameter Units 1211-3007 12 ll-3005 

Volatile Organic Compounds 
1, 1, I-Trichloroethane UG/L 5U SU 
1, 1,2,2-Tetrachloroethane UG/L SU SU 
1, 1,2-Trichloroethane UG/L 5U 5U 
1, 1-Dichloroethane UG/L 5U 5U 
1, 1-Dichloroethene UG/L SU 5U 
1,2-Dichloroethane UG/L 5U SU 
1,2-Dichloropropane UG/L 5U 5U 
Acetone UG/L 5 UJ 5 UJ 
Benzene UG/L 5U 5U 
Bromodichloromethane UG/L 5U 5U 
Bromoform UG/L 5U 5U 
Carbon disulfide UG/L 5U 5U 
Carbon tetraehloride UG/L 5U 5U 
Chlorobenzene UG/L SU 5U 
Chlorodibromomethane UG/L 5 UJ 5 UJ 
Chloroethane UG/L 5 UJ 5 UJ 
Chloroform UG/L 5U SU 
Cis-1 ,2-Dichloroethene UG/L 5U 5U 
Cis-1 ,3-Dichloropropene UG/L 5U 5U 
Ethyl benzene UG/L SU SU 
Meta/Para Xylene UG/L 5U SU 
Methyl bromide UG/L 5U 5U 
Methyl butyl ketone UG/L 5U 5U 
Methyl chloride UG/L 5U 5U 
Methyl ethyl ketone UG/L 5 UJ 5 UJ 
Methyl isobutyl ketone UG/L 5U 5U 
Methylene chloride UG/L 5U 5U 
Ortho Xylene UG/L 5U 5U 
Styrene UG/L SU 5U 
Tetrachloroethene UG/L 5U SU 
Toluene UG/L 5U 5U 
Trans-1,2-Dichloroethene UG/L 5U 5U 
Trans-1,3-Dichloropropene UG/L 5 UJ 5 UJ 
Trichloroethene UG/L 5U SU 
Vinyl chloride UG/L 5 UJ 5 UJ 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene UG/L 10 u 10 UJ 
1,2-Dichlorobenzene UG/L 10 u 10 u 
1,3-Dichlorobenzene UG/L 10 u 10 u 
1, 4-Dichlorobenzene UG/L 10 u 10 u 
2,4,5-Trichlorophenol UG/L 10 u 10 R 
2,4,6-Trichlorophenol UG/L 10 u 10 R 
2,4-Dichlorophenol UG/L 10 u 10 R 
2,4-Dimethylphenol UG/L 10 u 10 R 

P:\pJl\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\S 121 I-Surface water.xls\121 I SW SADU RPD 
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Table C-11 
Quality Control of Field Duplicates 

Surface Water at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SW1211-7 
Parameter Units 1211-3007 1211-3005 

2,4-Dinitrophenol UG/L 10 UJ 10 R 
2,4-Dinitrotoluene UG/L 10 u 10 u 
2,6-Dinitrotoluene UG/L 10 u 10 u 
2-Chloronaphthalene UG/L 10 u 10 u 
2-Chlorophenol UG/L 10 u 10 R 
2-Methylnaphthalene UG/L 10 u 10 u 
2-Methylphenol UG/L 10 u 10 u 
2-Nitroaniline UG/L 10 UJ 10 u 
2-Nitrophenol UG/L 10 u 10 R 
3 or 4-Methylphenol UG/L 10 u 10 UJ 
3,3'-Dichlorobenzidine UG/L 10 u 10 R 
3-Nitroaniline UG/L 10 u 10 u 
4,6-Dinitro-2-methylphenol UG/L 10 u 10 R 
4-Bromophenyl phenyl ether UG/L 10 u 10 u 
4-Chloro-3-methylphenol UG/L 10 u . 10 R 
4-Chloroaniline UG/L 10 u 10 u 
4-Chlorophenyl phenyl ether UG/L 10 u 10 u 
4-Nitroaniline UG/L 10 u 10 u 
4-Nitrophenol UG/L 10 u 10 R 
Acenaphthene ·UG/L 10 u 10 u 
Acenaphthylene UG/L 10 u 10 u 
Anthracene UG/L 10 u 10 u 
Benzo( a )anthracene UG/L 10 u 10 u 
Benzo( a )pyrene UG/L 10 u 10 u 
Benzo(b )fluoranthene UG/L 10 u 10 u 
Benzo(ghi)perylene UG/L 10 u 10 u 
Benzo(k)fluoranthene UG/L 10 u 10 u 
Bis(2-Chloroethoxy)methane UG/L 10 u 10 u 
Bis(2-Chloroethyl)ether UG/L 10 UJ 10 UJ 
Bis(2-Chloroisopropyl)ether UG/L 10 u 10 u 
Bis(2-Ethylhexyl)phthalate UG/L 10 u 10 u 
Butylbenzylphthalate UG/L 10 u 10 u 
Carbazole UG/L 10 u 10 u 
Chrysene UG/L 10 u 10 u 
Di-n-butylphthalate UG/L 10 u 10 u 
Di-n-octylphthalate UG/L 10 u 10 u 
Dibenz( a,h )anthracene UG/L 10 u 10 u 
Dibenzofuran UG/L 10 u 10 u 
Diethyl phthalate UG/L 10 u 10 u 
Dimethylphthalate UG/L 10 u 10 u 
Fluoranthene UG/L 10 u 10 u 
Fluorene UG/L 10 u 10 u 
Hexachlorobenzene UG/L 10 u 10 u 
Hexachlorobutadiene · UG/L 10 UJ 10 UJ 
Hexachlorocyclopentadiene UG/L 10 UJ 10 UJ 

P:\PIT\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\data\S 1211-Surface water:xls\121 I SW SADU RPO 

*RPO 
NA 
----
----

----
NA 
----
----
----
NA 
----
NA 
----
NA 
----
NA 
----
----
----
NA 
----

----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
----
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Table C-11 
Quality Control of Field Duplicates 

Surface Water at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SW121I-7 

Parameter Units 121I-3007 121I-3005 

Hexachloroethane UG/L 10 u 10 u 
Indeno( 1,2,3-cd)pyrene UG/L 10 u 10 UJ 

Isophorone UG/L 10 UJ 10 u 
N-Nitrosodiphenylamine UG/L 10 UJ 10 UJ 
N-Nitrosodipropylamine UG/L 10 u 10 u 
Naphthalene UG/L 10 u 10 u 
Nitro benzene UG/L 10 u 10 u 
Pentachlorophenol UG/L 10 u 10 R 
Phenanthrene UG/L 10 u 10 u 
Phenol UG/L 10 u 10 R 
Pyrene UG/L 10 u 10 u 
Pesticides/PCBs 
4,4'-DDD UG/L 0.01 UJ 0.01 UJ 
4,4'-DDE UG/L 0.005 UJ 0.005 UJ 
4,4'-DDT UG/L 0.01 UJ 0.01 UJ 
Aldrin UG/L 0.02 UJ 0.02 UJ 
Alpha-BHC UG/L 0.01 UJ 0.01 UJ 
Alpha-Chlordane UG/L 0.02 UJ 0.02 UJ 
Beta-BHC UG/L 0.01 UJ 0.01 UJ 
Chlordane UG/L 0.13 u 0.13 u 
Delta-BHC UG/L 0.004 UJ 0.004 UJ 
Dieldrin UG/L 0.009 UJ 0.009 UJ 
Endosulfan I UG/L 0.01 UJ 0.01 UJ 
Endosulfan II UG/L 0.01 u 0.01 u 
Endosulfan sulfate UG/L 0.02 u 0.02 u 
Endrin UG/L 0.02 UJ 0.02 UJ 
Endrin aldehyde UG/L 0.02 u 0.02 u 
Endrin ketone UG/L 0.009 u 0.009 u 
Garnma-BHC/Lindane UG/L 0.009 UJ 0.009 UJ 
Gamma-Chlordane UG/L 0.01 UJ 0.01 UJ · 
Heptachlor UG/L 0.007 UJ 0.007 UJ 
Heptachlor epoxide UG/L 0.008 UJ 0.008 UJ 
Methoxychlor UG/L 0.008 u 0.008 u 
Toxaphene UG/L 0.12 u 0.12 u 
Aroclor-1016 UG/L 0.5 UJ 0.5 UJ 
Aroclor -1221 UG/L 0.5 u 0.5 u 
Aroclor-1232 UG/L 0.5 UJ 0.5 UJ 
Aroclor-1242 UG/L 0 .5 u 0.5 u 
Aroclor-1248 UG/L 0.5 u 0.5 u 
Aroclor-1254 ' UG/L 0.5 u 0.5 u 
Aroclor-1260 UG/L 0.5 UJ 0.5 UJ 
Metals & Cyanide 
Aluminum UG/L 45.8 46.3 
Antimony UG/L 3.8 u 3.8 u 
Arsenic UG/L 4 .5 u 4.5 u 

P:\PIT\Projects\SENECA \PID Area\Report\Draft Final\Risk Assessment\data\S 121 I-Surface water.xls\12 1 I SW SADU RPD 

*RPD 
----
----

----
----

----
----

----
NA 
----
NA 
----

----
----
----

----
----
----
----

----
----
----
----

----
----

----
----
----
----
----
----
----
----

----
----
-·---
----
----

----
----
----

1% 
----
----

Page 3 of 4 
7/19/2005 



Parameter 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide, Amenable 
Cyanide, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Other 

Table C-11 
Quality Control of Field Duplicates 

Surface Water at SEAD-1211 
SEAD-121C and SEAD-1211 RI Report 

Seneca Army Depot Activity 

SW1211-7 
Units 121!-3007 1211-3005 
UG/L 9.9 u 9.9 u 
UG/L 0.1 u 0.1 u 
UG/L 0.8 u 0.8 u 
UG/L 18300 17700 
UG/L 1.4 u 1.4 u 
UG/L 0.7 u 0.7 u 
UG/L 3.6 u 3.6 u 
MG/L 0.01 u 0.01 u 
MG/L 0.01 u 0.01 u 
UG/L 41.8 J 41.8 J 
UG/L 3U 3U 
UG/L 3660 3610 
UG/L 5.3 3 
UG/L 0.2 u 0.2 u 
UG/L 2U 2U 
UG/L 630 660 
UG/L 3.1 J 1.8 J 
UG/L 3.7 u 3.7 u 
UG/L 2180 2300 
UG/L 5.3 u 5.3 u 
UG/L 1.4 UJ 1.4 UJ 
UG/L 14.7 J 13.8 J 

Total Petroleum Hydrocarbons MG/L 0.412 UJ 0.408 UJ 

NOTES: 
*Formula for Relative Percent Difference (RPD) 
Source: p. 921 of http://www.epa.gov/region02/ desa/hsw/ clp. pdf 

SR = Sample Result of a particular analyte. 

*RPD 
----
----
----
3% 
----

----
----
----
----

----
----
1% 

55% 
----
----
5% 

53% 
----
5% 
----

----
6% 

1% 

RPD = I SR- SDRI X 100 
(1/2) (SR+ SDR) SDR = Sample Duplicate Result of a particular analyte. 

Shading indicates RPD > 50% 

U = not detected to the limit indicated 
J = reported value is estimated 
UJ = not detected to the estimated limit indicated 
R = result is rejected 
NA = Not Applicable, i.e. result rejected or missing result 
----- = No difference between results or both results were non-detect 

P:\Pll\Projects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\data\S 121 I-Surface water.xls\121 I SW SADU RPD 
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_,_ Table C-lK 
SAMPLE-DUPLICATE-MERGING RESULTS-DITCH SOIL 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 

Faci li ty SEAD-121 C SEAD-121C SEAD-121C 
Location ID SDDRMO-8 SDDRMO-8 SDDRMO-8 

Matrix DITCHSOIL DITCHSOIL DITCHSOIL 
Sample ID DRMO-4005 DRMO-4008 DRMO-4008/DRMO-4005 

Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample 2 2 2 

Sample Date 11/5/2002 11/5/2002 11 /5/2002 

QC Code SA SA SA/DU 
Investigation PID-RI PID-RI PIO-RI 

I 
Parameter Units Value {Q2 Value {Q2 Value {Q2 
Volatile Organic Compounds 
I, I, I-Trichloroethane UG/KG 6.6 UJ 11 UJ 8.8 UJ 

I, 1,2,2-Tetrachloroethane UG/KG 6.6 UJ II UJ 8.8 UJ 

I, 1,2-Trichloroethane UG/KG 6.6 UJ 11 UJ 8.8 UJ 

I, 1-Dichloroethane UG/KG 6.6 UJ II UJ 8.8 UJ 

1, 1-Dichloroethene UG/KG 6.6 UJ 11 UJ 8.8 UJ 

1,2-Dichloroethane UG/KG 6.6 UJ 11 UJ 8.8 UJ 

1,2-Dichloropropane UG/KG 6.6 UJ II UJ 8.8 UJ 

Acetone UG/KG 2 1 J 72 J 47 J 

Benzene UG/KG 6.6 UJ II UJ 8.8 UJ 

Bromodichloromethane UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Bromoform UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Carbon disulfide UG/KG 3.3 UJ 6.7 J 5.0 J 

Carbon tetrachloride UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Chlorobenzene UG/KG 6.6 UJ II UJ 8.8 UJ 

Chlorodibromomethane UG/KG 6.6 UJ 11 UJ 8.8 UJ 
Chloroethane UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Chloroform UG/KG 6.6 UJ 11 UJ 8.8 UJ 
Cis-1,2-Dichloroethene UG/KG 6.6 UJ 11 UJ 8:8 UJ 

Cis-1,3-Dichloropropene UG/KG 6.6 UJ 11 ur 8.8 UJ 

Ethyl benzene UG/KG 6.6 UJ 11 UJ 8.8 -UJ 

Meta/Para Xylene UG/KG 6.6 UJ II UJ 8.8 UJ 

Methyl bromide UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Methyl butyl ketone UG/KG 6.6 UJ II UJ 8.8 UJ 

Methyl chloride UG/KG 6.6 UJ 11 UJ 8.8 UJ 
Methyl ethyl ketone UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Methyl isobutyl ketone UG/KG 6.6 UJ II UJ 8.8 UJ 
Methylene chloride UG/KG 6.6 UJ II UJ 8.8 UJ 

Ortho Xylene UG/KG 6.6 UJ II UJ 8.8 UJ 
Styrene UG/KG 6.6 UJ II UJ 8.8 UJ 
Tetrachloroethene UG/KG 6.6 UJ II UJ 8.8 UJ 
Toluene UG/KG 6.6 UJ 11 UJ 8.8 UJ 
Trans-1,2-Dichloroethene UG/KG 6.6 UJ 11 UJ 8.8 UJ 
Trans-1,3-Dichloropropene UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Trichloroethene UG/KG 6.6 UJ II UJ 8.8 UJ 

Vinyl chloride UG/KG 6.6 UJ 11 UJ 8.8 UJ 

Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene UG/KG 650 UJ 1100 UJ 875 UJ 
1,2-Dichlorobenzene UG/KG 650 UJ 1l00 UJ 875 UJ 
1,3-Dichlorobenzene UG/KG 650 UJ 1100 UJ 875 UJ 
1,4-Dichlorobenzene UG/KG 650 UJ 1l00 UJ 875 UJ 
2,4,5-Trichlorophenol UG/KG 1600 UJ 2600 UJ 2100 UJ 
2,4,6-Trichlorophenol UG/KG 650 UJ 1l00 UJ 875 UJ 
2,4-Dichlorophenol UG/KG 650 UJ 1100 UJ 875 UJ 
2,4-Dimethylphenol UG/KG 650 UJ 1100 UJ 875 UJ 
2,4-Dinitrophenol UG/KG 1600 UJ 2600 UJ 2100 UJ 
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Table C-lK 
SAMPLE-DUPLICATE MERGING RESULTS - DITCH SOIL 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 

Facility SEAD-121C SEAD-121C SEAD-121C 
Location ID SDDRMO-8 SDDRMO-8 SDDRMO-8 

Matrix DITCHSOIL DITCHSOIL DITCHSOIL 
Sample ID DRM0-4005 DRM0-4008 DRMO-4008/DRMO-4005 

Sample Depth to Top of Sample 0 0 0 
Sample Depth to Bottom of Sample 2 2 2 

Sample Date 11/5/2002 11/5/2002 11 /5/2002 
QC Code SA SA SA/DU 

Investigation PID-RI PID-RI PID-RI 
I 

Parameter Units Value {Q) Value {Q) Value {Q) 
2,4-Dinitrotoluene UG/KG 650 UJ 1100 UJ 875 UJ 
2,6-Dinitrotoluene UG/KG 650 UJ 1100 UJ 875 UJ 

2-Chloronaphthalene UG/KG 650 UJ 1100 UJ 875 UJ 
2-Chlorophenol UG/KG 650 UJ 1100 UJ 875 UJ 
2-Methylnaphthalene UG/KG 650 UJ 1100 UJ 875 UJ 
2-Methylphenol UG/KG 650 UJ 1100 UJ 875 UJ 
2-Nitroaniline UG/KG 1600 UJ 2600 UJ 2100 UJ 
2-Nitrophenol UG/KG 650 UJ 1100 UJ 875 UJ 
3 or 4-Methylphenol UG/KG 650 UJ 1100 UJ 875 UJ 
3,3'-Pichlorobenzidine UG/KG 650 UJ 1100 UJ 875 UJ 
3-Nitroaniline UG/KG 1600 UJ 2600 UJ 2100 UJ 
4,6-Dinitro-2-methylphenol UG/KG 1600 UJ 2600 UJ 2100 UJ 
4-Bromophenyl phenyl ether UG/KG 650 UJ 1100 UJ 875 UJ 
4-Chloro-3-methylphenol UG/KG 650 UJ 1100 UJ 875 UJ 
4-Chloroaniline UG/KG 650 UJ 1100 UJ 875 UJ 
4-Chlorophenyl phenyl ether UG/KG 650 UJ 1100 UJ 875 UJ 
4-Nitroaniline UG/KG 1600 UJ 2600 UJ 2100 UJ 
4-Nitrophenol UG/KG 1600 UJ 2600 UJ 2100 UJ 
Acenaphthene UG/KG 650 UJ 1100 UJ 875 UJ 
Acenaphthylene UG/KG 650 UJ 1100 UJ 875 UJ 
Anthracene UG/KG 650 UJ 1100 UJ 875 UJ 
Benzo( a)anthracene UG/KG 650 UJ 1100 UJ 875 UJ 
Benzo( a )pyrene UG/KG 650 UJ 1100 UJ 875 UJ 
Benzo(b )fluoranthene UG/KG 650 UJ 1100 UJ 875 UJ 
Benzo(ghi)perylene UG/KG 650 UJ 1100 UJ 875 UJ 
Benzo(k)fluoranthene UG/KG 650 UJ 1100 UJ 875 UJ 
Bis(2-Chloroethoxy)methane UG/KG 650 UJ 1100 UJ 875 UJ 
Bis(2-Chloroethyl)ether UG/KG 650 UJ 1100 UJ 875 UJ 
Bis(2-Chloroisopropyl)ether UG/KG 650 UJ 1100 UJ 875 UJ 
Bis(2-Ethylhexyl)phthalate UG/KG 650 UJ 1100 UJ 875 UJ 
Butylbenzylphthalate UG/KG 650 UJ 1100 UJ 875 UJ 
Carbazole UG/KG 650 UJ 1100 UJ 875 UJ 
Chrysene UG/KG 650 UJ 1100 UJ 875 UJ 
Di-n-butylphthalate UG/KG 650 UJ 1100 UJ 875 UJ 
Di-n-octylphthalate UG/KG 650 UJ 1100 UJ 875 UJ 
Dibenz(a,h)anthracene UG/KG 650 UJ 1100 UJ 875 UJ 
Dibenzofuran UG/KG 650 UJ 1100 UJ 875 UJ 
Diethyl phthalate UG/KG 650 UJ 1100 UJ 875 UJ 
Dimethylphthalate UG/KG 650 UJ 1100 UJ 875 UJ 
Fluoranthene UG/KG 650 UJ 1100 UJ 875 UJ 
Fluorene UG/KG 650 UJ 1100 UJ 875 UJ 
Hexachlorobenzene UG/KG 650 UJ 1100 UJ 875 UJ 
Hexachlorobutadiene UG/KG 650 UJ 1100 UJ 875 UJ 
Hexachlcirocyclopentadiene . UG/KG 650 UJ 1100 UJ 875 UJ 
Hexachloroethane UG/KG 650 UJ 1100 UJ 875 UJ 
Indeno(l ,2,3-cd)pyrene UG/KG 650 UJ 1100 UJ 875 UJ 
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Table C-lK 
SAMPLE-DUPLICATE MERGING RESULTS - DITCH SOIL 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 

Facility SEAD-121 C SEAD-12I C SEAD-121C 
Location ID SDDRMO-8 SDDRMO-8 SDDRMO-8 

Matrix DITCHSOlL DITCHSOlL DITCHSOIL 
Sample ID DRMO-4005 DRMO-4008 DRMO-4008/DRMO-4005 

Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample 2 2 2 
Sample Date I 1/5/2002 11/5/2002 11/5/2002 

QC Code SA SA SA/DU 
Investigation PID-RI PID-Rl PID-RI 

I I 

Parameter Units Value {Q2 Value {Q2 Value {Q2 
Isophorone UG/KG 650 UJ 1100 UJ 875 UJ 

N-Nitrosodiphenylamine UG/KG 650 UJ IIO0 UJ 875 UJ 

N-Nitrosodipropylamine UG/KG 650 UJ 1100 UJ 875 UJ 

Naphthalene UG/KG 650 UJ l lO0 UJ 875 UJ 

Nitrobenzene UG/KG 650 UJ 1100 UJ 875 UJ 

Pentachlorophenol UG/KG 1600 UJ 2600 UJ 2 100 UJ 

Phenanthrene UG/KG 650 UJ 1100 UJ 875 UJ 

Phenol UG/KG 650 UJ 1100 UJ 875 UJ 

Pyrene UG/KG 650 UJ 1100 UJ 875 UJ 

Pesticides/PCBs 
4,4'-DDD UG/KG 0.4 UJ 0.65 UJ 0.5 UJ 

4,4'-DDE UG/KG 0.4 UJ 0.65 UJ 0.5 UJ 

4,4'-DDT UG/KG 0.4 UJ 0.65 UJ 0.5 UJ 

Aldrin UG/KG 0.2 UJ 0.32 UJ 0.3 UJ 

Alpha-BHC UG/KG 2.4 UJ 3.9 UJ 3.2 UJ 

Alpha-Chlordane UG/KG 0.6 UJ 0.97 UJ 0.8 UJ 

Beta-BHC UG/KG 0.2 UJ 0.32 UJ OJ UJ 
Chlordane UG/KG 3.8 UJ 6.1 UJ 5.0 UJ 

Delta-BHC UG/KG 0.4 UJ 0.65 UJ 0.5 UJ 

Dieldrin UG/KG 0.2 UJ 0.32 UJ 0.3 UJ 

Endosulfan I UG/KG I UJ 1.6 UJ I UJ 
Endosulfan II UG/KG 0.6 UJ 0.97 UJ 0.8 UJ 
Endosulfan sulfate UG/KG 1.2 UJ 1.9 UJ 1.6 UJ 
Endrin UG/KG 1.6 UJ 2.6 UJ 2.1 UJ 
Endrin aldehyde UG/KG 1.6 UJ 2.6 UJ 2.1 UJ 
Endrin ketone UG/KG 0.2 UJ 0.32 UJ 0.3 UJ 
Gamma-BHC/Lindane UG/KG 0.2 UJ 0.32 UJ 0.3 UJ 
Gamma-Chlordane UG/KG 0.6 UJ 0.97 UJ 0.8 UJ 
Heptachlor UG/KG 2 UJ 3.2 UJ 3 UJ 
Heptachlor epoxide UG/KG 0.6 UJ 0.97 UJ 0.8 UJ 
Methoxychlor UG/KG 0.2 UJ 0.32 UJ 0.3 UJ 
Toxaphene UG/KG 6.4 UJ I0UJ 8.2 UJ 
Aroclor-1016 UG/KG 10 UJ 17 UJ 13.5 UJ 
Aroclor-1221 UG/KG 2.6 UJ 4.2 UJ 3.4 UJ 
Aroclor-1232 UG/KG 16 UJ 26 UJ 21 UJ 
Aroclor-1242 UG/KG 4.3 UJ 7 UJ 6 UJ 
Aroclor-1248 UG/KG II UJ 18 UJ 15 UJ 
Aroclor-1254 UG/KG 21 UJ 34 UJ 28 UJ 
Aroclor-1260 UG/KG 3.9 UJ 6.4 UJ 5.2 UJ 
Metals and Cyanide 
Aluminum MG/KG 10100 14700 J 12400 J 
Antimony MG/KG 1.8 UJ 2.9 UJ 2.4 UJ 
Arsenic MG/KG 2.1 5.9 J 4.0 J 
Barium MG/KG 72.2 J 122 J 97.1 J 
Beryllium MG/KG 0.63 I J 0.8 J 
Cadmium MG/KG 0.24 U 0.39 UJ 0.32 UJ 
Calcium MG/KG 24000 34500 J 29250 J 
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Table C-lK 
SAMPLE-DUPLICATE MERGING RESULTS - DITCH SOIL 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 

Facility SEAD-121C 
Location ID SDDRMO-8 

Matrix DITCHSOIL 
Sample ID DRMO-4005 

Sample Depth to Top of Sample 0 
Sample Depth to Bottom of Sample 2 

Sample Date 11/5/2002 
QC Code SA 

Investigation 

Parameter Units 
Chromium MG/KG 
Cobalt MG/KG 
Copper MG/KG 
Cyanide, Amenable MG/KG 
Cyanide, Total MG/KG 
Iron MG/KG 
Lead MG/KG 
Magnesium MG/KG 
Manganese MG/KG 
Mercury MG/KG 
Nickel MG/KG 
Potassium MG/KG 
Selenium MG/KG 
Silver MG/KG 
Sodium MG/KG 
Thallium MG/KG 
Vanadium MG/KG 
Zinc MG/KG 
Other 
Total Organic Carbon MG/KG 
Total Petroleum Hydrocarbons MG/KG 

NOTES: 
Shaded cells indicate a detect/non-detect 
pair. Concentrations reported as not 
detected in the shaded pair, as indicated by 
"U" or "UJ" data qualifiers, are presented at 
l/2 the value reported by the laboratory. The 
modified value (i.e., 1/2 the laboratory's 
reported detection limit) was used to 
compute the average result. 

When a chemical was not detected in either 
the sample or the duplicate, as indicated by 
"U" or "UJ" data qualifiers, the average of 
the two reported detection limits at full value 
is reported as the final value. 

PID-RI 

Value (Q) 
22.6 
11.4 

34 
I.I u 
l.lU 

20500 
58.3 

5150 
471 

0.11 
30.9 
905 

0.82 U 
0 .65 
388 

0.61 U 
17.8 
135 J 

7100 J 
80 UJ 

SEAD-121C 
SDDRMO-8 
DITCHSOIL 
DRMO-4008 

0 
2 

11/5/2002 
SA 

PID-RI 

Value (Q) 
32.7 J 
20.2 J 
50.6 1 
1.59 UJ 
1.59 UJ 

34100 J 
85.2 J 

7310 J 
885 J 

0. 18 J 
45.3 J 
1270 J 

1.4 UJ 
1 J 

656 J 
I UJ 

27.3 J 
195 J 

7100 J 
130 UJ 

P:\Pfl\Projects\SENECA\PID Area\Report\Draft Final\Appendix\App-C-1B-H-SADU merge resulls.xlsll21C Ditch Soil SADU merge 

SEAD-121C 
SDDRM0-8 
DITCHSOIL 

DRMO-4008/DRMO-4005 
0 
2 

I 1/5/2002 
SA/DU 
PID-RI 

Value (Q) 
27.7 J 
15.8 J 

42 J 
1.3 UJ 
1.3 UJ 

27300 J 
71.8 J 

6230 J 
678 J 

0 .15 J 
38.1 J 
1088 J 

I.I UJ 
0.8 J 

522 J 
I UJ 

22.6 J 
165 J 

7100 J 
105 UJ 
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Table C-lN 
SAMPLE-DUPLICATE MERGING RESULTS - SURF ACE WATER 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-121C SEAD-12I C SEAD-12I C 

Location ID SWDRMO-8 SWDRMO-8 SWDRMO-8 
Matrix SURFACE WATER SURF ACE WATER SURFACE WATER 

Sample ID DRMO-3008 DRMO-3005 DRMO-3008IDRMO-3005 
Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample NIA NIA NIA 
Sample Date 111512002 11 1512002 11 1512002 

QC Code SA SA SA/DU 
Investigation PID-RI PIO-RI PIO-RI 

I 
Parameter Units Value {Q) Value {Q) Value {Q) 
Volatile Organic Compounds 
I, I, I-Trichloroethane UGIL 0.75 U 0.75 U 0.75 U 
I, 1,2,2-Tetrachloroethane UG/L 0.7 U 0.7 U 0.7 U 
I, I ,2-Trichloroethane UGIL 0.62 U 0.62 U 0.62 U 
I , 1-Dichloroethane UG/L 0.66 U 0.66 U 0.66 U 
I , 1-Dichloroethene UGIL 0.69 U 0.69 U 0.69 U 
1,2-Dichloroethane UGIL 0.56 U 0.56 U 0.56 U 
1,2-Dichloropropane UGIL 0.73 U 0.73 U 0.73 U 
Acetone UGIL 3.5 UJ 3.5 UJ 3.5 UJ 
Benzene UG/L 0.71 U 0.71 U 0.71 U 
Bromodichloromethane UGIL 0.73 U 0.73 U 0.73 U 
Bromoform UGIL 0.49 U 0.49 U 0.49 U 
Carbon disulfide UGIL 0.72 U 0.72 U 0.72 U 
Carbon tetrachloride UGIL 0.47 U 0.47 U 0.47 U 
Chlorobenzene UG/L 0.78 U 0.78 U 0.78 U 
Chlorodibromomethane UGIL 0.66 U 0.66 U 0.66 U 
Chloroethane UGIL 2.4 U 2.4 U 2.4 U 
Chloroform UG/L 0.61 U 0.61 U 0.61 U 
Cis-1,2-Dichloroethene UG/L 0.62 U 0.62 U 0.62 U 
Cis-1,3-Dichloropropene UGIL 0.66 U 0.66 U 0.66 U 
Ethyl benzene UGIL 0.76 U 0.76 U 0.76 U 
Meta/Para Xylene UG/L 1.5 U 1.5 U 1.5 U 
Methyl bromide UG/L 0.38 UJ 0.38 UJ 0.38 UJ 
Methyl butyl ketone UGIL 0.6 U 0.6 U 0.6 U 
Methyl chloride UG/L 0.51 U 0.51 U 0.51 U 
Methyl ethyl ketone UG/L 2.3 U 2.3 U 2.3 U 
Methyl isobutyl ketone UGIL 0.81 UJ 0.81 UJ 0.81 UJ 
Methylene chloride UG/L 1.8 U 1.8 U 1.8 U 
Ortho Xylene UG/L 0.72 U 0.72 U 0.72 U 
Styrene UG/L 0.92 U 0.92 U 0.92 U 
Tetrachloroethene UG/L 0.7 UJ 0.7 UJ 0.7 UJ 
Toluene UGIL 0.71 U 0.71 U 0.71 U 
Trans-1,2-Dichloroethene UG/L 0.81 U 0.81 U 0.81 U 
Trans-1,3-Dichloropropene UG/L 0.66 U 0.66 U 0.66 U 
Trichloroethene UGIL 0.72 U 0.72 U 0.72 U 
Vinyl chloride UGIL 0.79 U 0.79 U 0.79 U 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene UGIL IOU IOU 10 U 
1,2-Dichlorobenzene UGIL 10 U 10 U 10 U 
1,3 -Dichlorobenzene UG/L 10 U IOU IOU 
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Table C-lN 
SAMPLE-DUPLICATE MERGING RESULTS - SURFACE WATER 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-121C SEAD-121C SEAD-121C 

Location ID SWDRMO-8 SWDRMO-8 SWDRMO-8 
Matrix SURFACE WATER SURFACE WATER SURF ACE WATER 

Sample ID DRMO-3008 DRMO-3005 DRMO-3008/DRMO-3005 
Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample NIA NIA NIA 
Sample Date 11/512002 11/512002 111512002 

QC Code SA SA SA/DU 
Investigation PID-RI PID-RI PID-RI 

Parameter Units Value (Q) Value {Q) Value (Q) 
1,4-Dichlorobenzene UGIL 10 U 10 U IOU 
2,4,5-Trichlorophenol UG/L 10 U 10 U 10 U 
2,4,6-Trichlorophenol UGIL 10 U 10 U 10 U 
2,4-Dichlorophenol UGIL 10 U 10 U 10 U 
2,4-Dimethylphenol UGIL 10 U 10 U 10 U 
2,4-Dinitrophenol UG/L 10 U 10 U 10 U 
2,4-Dinitrotoluene· UGIL 10 U 10 U 10 U 
2,6-Dinitrotoluene UG/L 10 U 10 U 10 U 
2-Chloronaphthalene UGIL 10 U 10 U 10 U 
2-Chlorophenol UGIL 10 U lOU 10 U 
2.-Methylnaphthalene UGIL 10 U 10 U 10 U 
2-Methylphenol UG/L 10 U 10 U 10 U 
2-Nitroaniline UG/L 10 U 10 U 10 U 
2-Nitrophenol UGIL 10 U 10 U 10 U 
3 or 4-Methylphenol UG/L 10 U 10 U 10 U 
3 ,3 '-Dichlorobenzidine UGIL 10 U 10 U 10 U 
3-Nitroaniline UG/L 10 U 10 U 10 U 
4,6-Dinitro-2-methylphenol UGIL 10 U 10 U 10 U 
4-Bromophenyl phenyl ether UG/L 10 U 10 U 10 U 
4-Chloro-3-methylphenol UGIL 10 U 10 U lOU 
4-Chloroaniline UG/L 10 U 10 U lOU 
4-Chlorophenyl phenyl ether UG/L 10 U 10 U 10 U 
4-Nitroaniline UGIL 10 U 10 U 10 U 
4-Nitrophenol UG/L 10 U 10 U 10 U 
Acenaphthene UG/L 10 U 10 U 10 U 
Acenaphthylene UG/L 10 U 10 U 10 U 
Anthracene UGIL 10 U 10 U 10 U 
Benzo( a)anthracene UG/L 10 U 10 U 10 U 
Benzo( a)pyrene UGIL 10 U 10 U 10 U 
Benzo(b )fluoranthene UG/L 10 U 10 U 10 U 
Benzo(ghi)perylene UG/L 10 U 10 U 10 U 
Benzo(k)fluoranthene UG/L 10 U 10 U 10 U 
Bis(2-Chloroethoxy)methane UG/L 10 U 10 U 10 U 
Bis(2-Chloroethyl)ether UG/L 10 UJ 10 UJ 10 UJ 
Bis(2-Chloroisopropyl)ether UG/L 10 U 10 U 10 U 
Bis(2-Ethylhexyl)phthalate UG/L 10 U 10 U 10 U 
Butylbenzylphthalate UG/L 10 U IOU 10 U 
Carbazole UG/L 10 U 10 U 10 U 
Chrysene UG/L 10 U 10 U 10 U 
Di-n-butylphthalate UG/L 10 U lOU 10 U 
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Table C-lN 
SAMPLE-DUPLICATE MERGING RESULTS-SURFACE WATER 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-121 C SEAD-121C SEAD- 12 1C 

Location ID SWDRMO-8 SWDRMO-8 SWDRMO-8 
Matrix SURFACE WATER SURF ACE WATER SURF ACE WATER 

Sample ID DRMO-3008 DRMO-3005 DRMO-3008/DRMO-3005 

Sample Depth to Top of Sample 0 0 0 
Sample Depth to Bottom of Sample N/A N/A N/A 

Sample Date 11 /5/2002 11 /5/2002 11 /5/2002 
QC Code SA SA SA/DU 

Investigation PID-RI PIO-RI PID-RI 
I 

Parameter Units Value {Q} Value {Q) Value {Q) 

Di-n-octylphthalate UG/L 10 U 10 U 10 U 
Dibenz(a,h)anthracene UG/L 10 U 10 U 10 U 

Dibenzofuran UG/L 10 U 10 U 10 U 
Diethyl phthalate UG/L 10 U 10 U 10 U 

Dimethylphthalate UG/L 10 U 10 U 10 U 

Fluoranthene UG/L 10 U 10 U 10 U 

Fluorene UG/L 10 U 10 U 10 U 
Hexachlorobenzene UG/L 10 U 10 U 10 U 
Hexachlorobutadiene UG/L 10 U 10 U 10 U 
Hexachlorocyclopentadiene UG/L 10 UJ 10 UJ 10 UJ 
Hexachloroethane UG/L 10 U 10 U 10 U 
Indeno( 1,2,3-cd)pyrene UG/L 10 U 10 U 10 U 
lsophorone UG/L 10 U 10 U 10 U 
N-Nitrosodiphenylamine UG/L 10 U 10 U 10 U 
N-Nitrosodipropylamine UG/L 10 U 10 U 10 U 
Naphthalene UG/L 10 U 10 U 10 U 
Nitrobenzene UG/L 10 U 10 U 10 U 
Pentachlorophenol UG/L 10 U 10 U 10 U 
Phenanthrene UG/L 10 U 1.0 U 10 U 
Phenol UG/L 10 U 10 U 10 U 
Pyrene UG/L 10 U 10 U 10 U 
Pesticides/PCBs 
4,4'-DDD UG/L 0.01 U 0.01 U 0.01 U 
4,4'-DDE UG/L 0.005 U 0.005 U 0.005 U 
4,4'-DDT UG/L 0.01 UJ 0.01 UJ 0.01 UJ 
Aldrin UG/L 0.02 U 0.02 U 0.02 U 
Alpha-BHC UG/L 0.01 UJ 0.01 UJ 0.01 UJ 
Alpha-Chlordane UG/L 0.02 U 0.02 U 0.02 U 
Beta-BHC UG/L 0.01 U O.DI U 0.01 U 
Chlordane UG/L 0.13 U 0.13 U 0.13 U 
Delta-BHC UG/L 0.004 U 0.004 U 0.004 U 
Dieldrin UG/L 0.009 UJ 0.009 U 0.009 UJ 
Endosulfan I UG/L 0.01 U 0.01 U 0.01 U 
Endosulfan II UG/L 0.0 1 UJ 0.01 UJ 0.01 UJ 
Endosulfan sulfate UG/L 0.02 U 0.02 U 0.02 U 
Endrin UG/L 0.02 U 0.02 U 0.02 U 
Endrin aldehyde UG/L 0.02 U 0.02 U 0.02 U 
Endrin ketone UG/L 0.009 U 0.009 U 0.009 U 
Gamma-BHC/Lindane UG/L 0.009 U 0.009 U 0.009 U 
Gamma-Chlordane UG/L 0.01 U 0.01 U 0.01 U 
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Table C-lN 
SAMPLE-DUPLICATE MERGING RESULTS - SURFACE WATER 

SEAD-121C 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-121C SEAD-121C SEAD-121C 

Location ID SWDRMO-8 SWDRMO-8 SWDRMO-8 
Matrix SURF ACE WATER SURFACE WATER SURFACE WATER 

Sample ID DRMO-3008 DRMO-3005 DRMO-3008/DRMO-3005 
Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample NIA NIA NIA 
Sample Date 111512002 11/512002 111512002 

QC Code SA SA SA/DU 
Investigation PID-RI PID-RI PID-RI 

Parameter Units Value {Q} Value (Q) Value {Q) 
Heptachlor UGIL 0.007 U 0.007 U 0.007 U 
Heptachlor epoxide UG/L 0.008 U 0.008 U 0.008 U 
Methoxychlor UG/L 0.008 U 0.008 U 0.008 U 
Toxaphene UG/L 0.12 U 0.12 U 0.12 U 
Aroclor-1016 UG/L 0.24 UJ 0.24 UJ 0.24 UJ 
Aroclor-1221 UG/L 0.08 U 0.08 U 0.08 U 
Aroclor-1232 UG/L 0.09 UJ 0.09 UJ 0.09 UJ 
Aroclor-1242 UG/L 0.08 UJ 0.08 UJ 0.08 UJ 
Aroclor-1248 UG/L 0.12 U 0.12 U 0.12 U 
Aroclor-1254 UG/L 0.05 U 0.05 U 0.05 U 
Aroclor-1260 UG/L 0.01 UJ 0.01 UJ 0.01 UJ 
Metals and Cyanide 
Aluminum UG/L 23 .9 23.4 23 .7 
Antimony UG/L 4.7 U 4.7 U 4.7 U 
Arsenic UG/L 2.8 U 2.8 U 2.8 U 
Barium UG/L 43 .7 47.4 45.6 
Beryllium UG/L 0.14 0.12 0.13 
Cadmium UG/L 0.4 U 0.4 U 0.4 U 
Calcium UG/L 67700 72200 69950 
Chromium UG/L 0.6 U 0.6 U 0.6 U 
Cobalt UG/L 0.6 0.6 0.6 
Copper UG/L 1.8 2.1 2.0 
Cyanide, Amenable MG/L 0.01 U 0.01 U 0.01 U 
Cyanide, Total MG/L 0.Ql U 0.01 U 0.01 U 
Iron UG/L 19 J 34.2 J 27 J 
Lead UG/L 3.7 5.1 J 4.4 J 
Magnesium UG/L 11600 12300 11950 
Manganese UG/L 11.6 26.1 18.9 
Mercury UG/L 0.2 U 0.2 U 0.2 U 
Nickel UG/L 1.8 U 1.8 U 1.8 U 
Potassium UG/L 3450 J 3660 J 3555 J 
Selenium UG/L 3U 3U 3U 
Silver UG/L 1 U IU l U 
Sodium UG/L 102000 J 108000 J 105000 J 
Thallium UG/L 5.4 U 5.4 U 5.4 U 
Vanadium UG/L 0.7 U 0.7 U 0.7 U 
Zinc UG/L 13.9 16.8 15.4 
Other 
Total Petroleum Hydrocarbons MG/L lU lU 1 U 

P:\PIT\Projects\SENECA\PID Area\Report\Draft Final\Appendix\App-C-IB-H-SADU merge results.xls\121 C SW SADU merge 
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Table C-lP 
SAMPLE-DUPLICATE MERGING RESULTS- SURFACE WATER 

SEAD-1211 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-1211 SEAD-1211 

Location ID SWl21I-7 SWl21I-7 
Matrix SURF ACE WATER SURFACE WATER 

Sample ID 1211-3007 1211-3005 
Sample Depth to Top of Sample 0 0 

Sample Depth to Bottom of Sample NIA NIA 
Sample Date 10/2612002 10126/2002 

QC Code SA SA 
Investigation PIO-RI PIO-RI 

Parameter Units Value {Q} Value (Q) 
Volatile Organic Compounds 
I, I, I-Trichloroethane UG/L SU SU 
I, 1,2,2-Tetrachloroethane UGIL SU 5 U 
I, 1,2-Trichloroethane UG/L 5 U 5 U 
I, 1-Dichloroethane UGIL 5 U 5 U 
I, 1-Dichloroethene UG/L 5 U 5 U 
1,2-Dichloroethane UG/L 5 U 5 U 
1,2-Dichloropropane UG/L SU 5 U 
Acetone UGIL 5 UJ 5 UJ 
Benzene UGIL SU 5 U 
Bromodichloromethane UGIL 5 U SU 
Bromoform UGIL 5 U 5 U 
Carbon disulfide UGIL SU SU 
Carbon tetrachloride UG/L SU 5 U 
Chlorobenzene UG/L 5 U SU 
Chlorodibromomethane UG/L 5 UJ 5 UJ 
Chloroethane UGIL 5 UJ 5 UJ 
Chloroform UG/L SU SU 
Cis-1,2-Dichloroethene UG/L SU SU 
Cis-1,3-Dichloropropene UG/L 5 U SU 
Ethyl benzene UGIL 5 U 5 U 
Meta/Para Xylene UGIL 5 U SU 
Methyl bromide UG/L SU 5 U 
Methyl butyl ketone UG/L 5 U 5 U 
Methyl chloride UG/L SU SU 
Methyl ethyl ketone UG/L 5 UJ 5 UJ 
Methyl isobutyl ketone UGIL SU SU 
Methylene chloride UG/L SU SU 
Ortho Xylene UG/L SU SU 
Styrene UGIL SU SU 
Tetrachloroethene UGIL 5 U SU 
Toluene UG/L SU SU 
Trans-1,2-Dichloroethene UG/L SU SU 
Trans-1,3-Dichloropropene UG/L 5 UJ 5 UJ 
Trichloroethene UG/L SU SU 
Vinyl chloride UGIL 5 UJ 5 UJ 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene UG/L 10 U IO UJ 
1,2-Dichlorobenzene UGIL 10 U 10 U 
1,3-Dichlorobenzene UGIL 10 U IOU 
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SEAD-1211 
SW1211-7 

SURFACE WATER 
1211-3007/121 I-3005 

0 
NIA 

10126/2002 
SA/DU 
PID-RI 

Value (Q} 

SU 
SU 
SU 
SU 
SU 
5 U 
SU 
5 UJ 
SU 
SU 
SU 
5 U 
SU 
SU 
5 UJ 
5 UJ 
SU 
SU 
SU 
5 U 
SU 
SU 
SU 
SU 
5 UJ 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
5 UJ 
SU 
5 UJ 

IOUJ 
10 U 
10 U 
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Table C-lP 
SAMPLE-DUPLICATE MERGING RESULTS-SURFACE WATER 

SEAD-1211 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-1211 SEAD-1211 SEAD-1211 

Location ID SWl2II-7 SW1211-7 SWl2ll-7 
Matrix SURFACE WATER SURF ACE WATER SURFACE WATER 

Sample ID 1211-3007 1211-3005 12II-3007/12I 1-3005 
Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample NIA NIA NIA 
Sample Date 1012612002 1012612002 1012612002 

QC Code SA SA SA/DU 
Investigation PID-RI PID-RI PID-RI 

1 
Parameter Units Value {Q) Value {Q2 Value {Q) 
1,4-Dichlorobenzene UGIL 10 U IOU 10 U 
2,4,5-Trichlorophenol UG/L 10 U 10 R 10 U 
2,4,6-Trichlorophenol UGIL 10 U 10 R 10 U 
2,4-Dichlorophenol UGIL JOU 10 R 10 U 
2,4-Dimethylphenol UGIL IOU JO R 10 U 
2,4-Dinitrophenol UGIL 10 UJ 10 R 10 UJ 
2,4-Dinitrotoluene UGIL 10 U 10 U 10 U 
2,6-Dinitrotoluene UGIL 10 U 10 U 10 U 
2-Chloronaphthalene UGIL 10 U IOU 10 U 
2-Chlorophenol UGIL 10 U 10 R JOU 
2-Methylnaphthalene UGIL 10 U 10 U 10 U 
2-Methylphenol UGIL 10 U 10 U 10 U 
2-Nitroaniline UGIL JOUJ 10 U IOU 
2-Nitrophenol UGIL 10 U 10 R 10 U 
3 or 4-Methylphenol UGIL 10 U 10 UJ 10 UJ 
3,3'-Dichlorobenzidine UGIL 10 U 10 R 10 U 
3-Nitroaniline UG/L 10 U 10 U 10 U 
4,6-Dinitro~2-methylphenol UGIL 10 U 10 R 10 U 
4-Bromophenyl phenyl ether UGIL 10 U 10 U 10 U 
4-Chloro-3-methylphenol UGIL 10 U 10 R IOU 
4-Chloroaniline UGIL 10 U 10 U 10 U 
4-Chlorophenyl phenyl ether UGIL 10 U 10 U 10 U 
4-Nitroaniline UGIL 10 U IOU 10 U 
4-Nitrophenol UG/L 10 U 10 R 10 U 
Acenaphthene UG/L 10 U 10 U 10 U 
Acenaphthylene UG/L 10 U 10 U 10 U 
Anthracene UG/L 10 U 10 U 10 U 
Benzo( a )anthracene UG/L 10 U 10 U 10 U 
Benzo( a )pyrene UG/L 10 U 10 U 10 lJ 
Benzo(b )fluoranthene UG/L 10 U 10 U 10 U 
Benzo(ghi)perylene UG/L 10 U IOU 10 U 
Benzo(k)fluoranthene UG/L 10 U 10 U 10 U 
Bi~(2-Chloroethoxy)methane UG/L 10 U 10 U 10 U 
Bis(2-Chloroethyl)ether UG/L 10 UJ 10 UJ 10 UJ 
Bis(2-Chloroisopropyl)ether UG/L 10 U 10 U 10 U 
Bis(2-Ethylhexyl)phthalate UG/L 10 U 10 U 10 U 
Butylbenzylphthalate UGIL 10 U 10 U 10 U 
Carbazcile UG/L 10 U 10 U 10 U 
Chrysene UG/L 10 U 10 U 10 U 
Di-n-butylphthalate UGIL 10 U 10 U 10 U 
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Table C-lP 
SAMPLE-DUPLICATE MERGING RESULTS- SURFACE WATER 

SEAD-1211 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-1211 SEAD-1211 SEAD-1211 

Location ID SWl21I-7 SWl21l-7 SWl21l-7 

Matrix SURF ACE WATER SURFACE WATER SURFACE WATER 

Sample ID 1211-3007 121 I-3005 121I-3007/1211-3005 

Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample NIA NIA NIA 
Sample Date 1012612002 1012612002 1012612002 

QC Code SA SA SA/DU 

Investigation PIO-RI PIO-RI PIO-RI 
1 I 

Parameter Units Value {Q) Value (Q} Value {Q) 
Di-n-octylphthalate UG/L 10 U 10 U 10 U 

Dibenz( a,h )anthracene UGIL 10 U 10 U 10 U 

Dibenzofuran UGIL 10 U 10 U 10 U 

Diethyl phthalate UG/L IOU 10 U 10 U 

Dimethylphthalate UG/L 10 U 10 U 10 U 

Fluoranthene UGIL IOU 10 U 10 U 

Fluorene UGIL 10 U 10 U 10 U 

Hexachlorobenzene UG/L 10 U 10 U 10 U 

Hexachlorobutadiene UG/L 10 UJ 10 UJ 10 UJ 

Hexachlorocyclopentadiene UGIL 10 UJ 10 UJ 10 UJ 

Hexachloroethane UG/L 10 U 10 U 10 U 
) Indeno( 1,2,3-cd)pyrene UGIL 10 U I0UJ I0UJ 

Isophorone UGIL I0UJ 10 U 10 UJ 

N-Nitrosodiphenylamine UG/L 10 UJ 10 UJ I0UJ 

N-Nitrosodipropylamine UGIL IOU 10 U 10 U 

Naphthalene UG/L 10 U 10 U 10 U 

Nitro benzene UGIL 10 U 10 U 10 U 

Pentachlorophenol UGIL 10 U 10 R 10 U 

Phenanthrene UGIL 10 U 10 U 10 U 

Phenol UG/L 10 U 10 R 10 U 

Pyrene UGIL 10 U 10 U 10 U 

Pesticides/PCBs 
4,4'-DDD UGIL 0.01 UJ 0.01 UJ 0.01 UJ 

4,4'-DDE UG/L 0.005 UJ 0.005 UJ 0.005 UJ 

4,4'-DDT UGIL 0.01 UJ 0.01 UJ 0.01 UJ 

Aldrin UGIL 0.02 UJ 0.02 UJ 0.02 UJ 

Alpha-BHC UG/L 0.01 UJ 0.01 UJ 0.01 UJ 

Alpha-Chlordane UG/L 0.02 UJ 0.02 UJ 0.02 UJ 

Beta-BHC UG/L 0.01 UJ 0.01 UJ 0.01 UJ 

Chlordane UGIL 0.13 U 0.13 U 0.13 U 

Delta-BHC UGIL 0.004 UJ 0.004 UJ 0.004 UJ 

Dieldrin UGIL 0.009 UJ 0.009 UJ 0.009 UJ 

Endosulfan I UG/L 0.01 UJ 0.01 UJ 0.01 UJ 

Endosulfan II UGIL 0.01 U 0.01 U 0.01 U 

Endosulfan sulfate UG/L 0.02 U 0.02 U 0.02 U 

Endrin UGIL 0.02 UJ 0.02 UJ 0.02 UJ 

Endrin aldehyde UG/L 0.02 U 0.02 U 0.02 U 

Endrin ketone UG/L 0.009 U 0.009 U 0.009 U 

Gamma-BHC/Lindane UG/L 0.009 UJ 0.009 UJ 0.009 UJ 

Gamma-Chlordane UG/L 0.01 UJ 0.01 UJ 0.01 UJ 
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Table C-lP 
SAMPLE-DUPLICATE MERGING RESULTS - SURF ACE WATER 

SEAD-121I 
SEAD-121C and SEAD-1211 RI REPORT 

Seneca Army Depot Activity 
Facility SEAD-1211 SEAD-1211 SEAD-1211 

Location ID SW1211-7 SW1211-7 SW1211-7 
Matrix SURFACE WATER SURFACE WATER SURFACE WATER 

Sample ID 12ll-3007 1211-3005 1211-3007/12 ll-3005 
Sample Depth to Top of Sample 0 0 0 

Sample Depth to Bottom of Sample NIA NIA NIA 
Sample Date 1012612002 10/2612002 10126/2002 

QC Code SA SA SA/DU 
Investigation PID-RI PID-RI PID-RI 

I 1 
Parameter Units Value {Q} Value {Q) Value (Q) 
Heptachlor UG/L 0.007 UJ 0.007 UJ 0.007 UJ 
Heptachlor epoxide UGIL 0.008 UJ 0.008 UJ 0.008 UJ 
Methoxychlor UG/L 0.008 U 0.008 U 0.008 U 
Toxaphene UGIL 0.12 U 0.12 U 0.12 U 
Aroclor-1016 UGIL 0.5 UJ 0.5 UJ 0.5 UJ 
Aroclor-1221 UG/L 0.5 U 0.5 U 0.5 U 
Aroclor-1232 UGIL 0.5 UJ . 0.5 UJ 0.5 UJ 
Aroclor-1242 UGIL 0.5 U 0.5 U 0.5 U 
Aroclor-1248 UGIL 0.5 U 0.5 U 0.5 U 
Aroclor-1254 UG/L 0.5 U 0.5 U 0.5 U 
Aroclor-1260 UGIL 0.5 UJ 0.5 UJ 0.5 UJ 
Metals and Cyanide 
Aluminum UG/L 45 .8 46.3 46.1 
Antimony UGIL 3.8 U 3.8 U 3.8 U 
Arsenic UG/L 4.5 U 4.5 U 4.5 U 
Barium UGIL 9.9 U 9.9 U 9.9 U 
Beryllium UGIL 0.1 U 0.1 U 0.1 U 
Cadmium UGIL 0.8 U 0.8 U 0.8 U 
Calcium UGIL 18300 17700 18000 
Chromium UGIL 1.4 U 1.4 U 1.4 U 
Cobalt UGIL 0.7 U 0.7 U 0.7 U 
Copper UGIL 3.6 U 3.6 U 3.6 U 
Cyanide, Amenable MGIL 0.01 U 0.01 U 0.01 U 
Cyanide, Total MG/L 0.01 U 0.01 U 0.01 U 
Iron UGIL 41.8 J 41.8 J 41.8 J 
Lead UG/L 3U 3U 3U 
Magnesium UGIL 3660 3610 3635 
Manganese UGIL 5.3 3 4 
Mercury UGIL 0.2 U 0.2 U 0.2 U 
Nickel UG/L 2U 2U 2U 
Potassium UGIL 630 660 645 
Selenium UG/L 3.1 J 1.8 J 2.5 J 
Silver UG/L 3.7 U 3.7 U 3.7 U 
Sodium UG/L 2180 2300 2240 
Thallium UG/L 5.3 U 5.3 U 5.3 U 
Vanadium UG/L 1.4 UJ 1.4 UJ 1.4 UJ 
Zinc UG/L 14.7 J 13.8 J 14.3 J 
Other 
Total Petroleum Hydrocarbons MG/L 0.412 UJ 0.408 UJ 0.410 UJ 
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APPENDIXE 

SEAD-121C HUMAN HEALTH RISK ASSESSMENT CALCULATION TABLES 

E-1 A Calculation of Intake and Risk from the Ingestion of Soil - RME 
E-lB Calculation of Intake and Risk from the Ingestion of Soil - CT 
E-2A Calculation of Absorbed Dose and Risk from Dermal Contact to Soil - RME 
E-2B Calculation of Absorbed Dose and Risk from Dermal Contact to Soil - CT 
E-3A Calculation of Intake and Risk from Inhalation of Dust in Ambient Air - Soil - RME 
E-3B Calculation of Intake and Risk from Inhalation of Dust in Ambient Air - Soil - CT 
E-4A Calculation of Intake and Risk from the Ingestion of Ditch Soil - RME 
E-4B Calculation of Intake and Risk from the Ingestion of Ditch Soil -CT 
E-5A Calculation of Absorbed Dose and Risk from Dermal Contact to Ditch Soil - RME 
E-5B Calculation of Absorbed Dose and Risk from Dermal Contact to Ditch Soil - CT 
E-6A Calculation of Intake and Risk from Inhalation of Dust in Ambient Air - Ditch Soil -

RME 
E-6B Calculation of Intake and Risk from Inhalation of Dust in Ambient Air - Ditch Soil - CT 
E-7 A Calculation of Absorbed Dose and Risk from Dermal Contact to Surface Water - RME 
E-7B Calculation of Absorbed Dose and Risk from Dermal Contact to Surface Water - CT 
E-8A Calculation of Blood Lead Concentration - Surface Soil - Industrial Worker 
E-8B Calculation of Blood Lead Concentration _:_ Surface Soil - Residential Child 
E-9A Calculation of Blood Lead Concentration - Ditch Soil- Industrial Worker 
E-9B Calculation of Blood Lead Concentration - Ditch Soil- Residential Child 
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Table E-SA 
Calculation of Blood Lead Concentration- Industrial Worker Exposed to Surface Soil at SEAD-121C 

SEAD-l21C AND SEAD-1211 RI REPORT 
Seneca Army Depot Activity 

Calculations of Blood Lead Concentrations (PbBs) 
U.S. EPA Tcchnlcal Review Workgroup for Lead, Adult Le.ad Committee 

Venlon date 05/19/03 

·i~'! ~) 
,~PbB • "-~ - ";¾I • ,-,c~, .... , &1 ·'"·~~, ":~:l' 
~ I I .. ~ ~ ,..r.., ~ • . r,;: • 

Eouatlon 

"' 
. ,:; .- . ~ 

~,._;;Variable ' ·~ -~: ' ·)* ~·· ,Description of1E...,.,.ure1Variable .• ...;,j 
PbS X X Soil lead ooocentratioo 

R rmt.nkrMI X X FctaVmalttnal PbB ratio 

BKSF X X Biok:inctic Slope Factor 

GSD; X X Geometric standard deviation PbB 

PbBo X X Baseline PbB 

IRs X Soil ingestion ntc (including soil-derived indoor dust) 

IRs,o X Total ingestioo rate of outdoor soi l and indoor dust 

Ws X Weighting factor, fractioa of lRs+o ingcsta1 as outdoor soil 

Kso X Mass fraction of soil in dust 

AFs.o X X Ab=tioo fraction (same for soil aod. dust) 

EFs,o X X F.1mn.•~1.1re frcqumr.v fsamc for soil and dust) 

ATs o X X Ava-aging time (same for soil and dust} 

PbBa<1u1t PbB of adull worlc.cr, gcomdric mna 

PbBrdal,US 95th pcraotilc PbB .amoag ftfuscs of adult worktrs 

PbB, Targd PhD levd of concuu (e.g., 10 ugldL) 

P(PbB,.,., > PbB,) Prob.ability tit.at ftt .al PbB > PhD,, .assuming: logoomul distribulion 

1 Equaboo I does 001 apporllon exposure between soil and dust mgeshoo (excludes Ws, Kso)
Whcn IRs = lRs.0 and W1 = 1.0, lhecquations )iekt the s~ PbBlclail,o,s-

uatlon I, based on E . I, 2 In USEPA (199 . 

PbB (da Q.9S = Pb8a4111 • (GS Di U ,O • R) 

**E uatlon 21 alternate a roach based on E . 1, 2, and A-19 Jn USEPA 199 

·-~ .,:-~.-, 

·fta,~~ 
wdg or porn 

-
ugldL po-

uglday 

-
u,JdL 

,Jday 

g/day 

-
-

da,s/\T 

da,_.,w 

ug/dL 

ug/dL 

ug/dL 

% 

PbB •dul< = PbS'BKSF'(((IR,,o)'AFs'EFs'W5]+(K5O'(1R5 , O)'(1-Ws)'AFO'EFO])/365+PbB0 

PbB (rca 0.9S = PbB.w, • (GSD/-645 
• R) 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an lnterim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 

Walues,ro~ Non<ltdldenil,;l}:J100suo,\~~n•rio ,.'t "/ 
,I!', ;i)rslng,E!jillftlo1111: +. l , -, ;!l),lni;Equiitlon;i 'TJ" 
GSDI ,;\)tom l;GSDJ ;.\ffit GSDI = Hom ll GSDl'f.lH~t: 

735 735 735 735 

0.9 0.9 0.9 0.9 
0.4 0.4 0.4 0.4 

2.1 2.3 2.1 2.3 

1.5 1.7 1.5 1.7 

0.050 0.050 - .. 
- - 0.050 0.050 
.. - 1.0 1.0 

- - 0.7 0.7 

0.12 0.12 0.12 0.12 

2 19 219 2 19 219 

365 365 365 365 

2.6 2.8 2.6 2.8 

7.8 9.8 7.8 9.8 

10.0 10.0 10.0 10.0 

2.4% A.1% 2.4% 4.7% 

P:\Pll\Projccts~ENECA\PID Arca\Rcport\Drafi Pinaf\R.isl:: Asscssm:::ol\Human Health Risk Tablcs\121C-DMRO\soil asses.sment\Lead 121C SS.xls\PbB_industrialworke Printed 7/20/2005 I :02 PM 



TABLEE-8B 
CALCULATION OF BLOOD LEAD CONCENTRATION - RESIDENTIAL CHILD EXPOSED 

TO SURFACE SOIL AT SEAD-121C 
SEAD-121C AND SEAD-121! RI REPORT 

SENECA ARMY DEPOT ACTIVITY 

LEAD MODEL FOR WINDOWS Version 1.0 

Model Version: 1.0 Build 261 
User Name: 
Date: 
Site Name: 
Operable Unit: 
Run Mode: Research 

The time step used in this model run : 1 - Every 4 Hours (6 times a day). 

******Air****** 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age 

.5-1 
1-2 
2-3 
3-4 
4-5 
5 - 6 
6-7 

Time 
Outdoors 
(hours) 

1. 000 
2.000 
3.000 
4.000 
4.000 
4.000 
4.000 

******Diet****** 

Ventilation 
Rate 

(mA3/day) 

2 . 000 
3.000 
5.000 
5.000 
5.000 
7.000 
7.000 

Age Diet Intake(ug/day) 

.5-1 5.530 
1-2 5.780 
2 - 3 6.490 
3-4 6.240 
4-5 6.010 
5-6 6.340 
6-7 7.000 

****** Drinking Water****** 

Water Consumption: 
Age Water (L/day) 

.5-1 
1-2 

0.200 
0 . 500 

Lung 
Absorption 

( % ) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Outdoor Air 
Pb Cone 

(ug Pb/mA3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

P:\PIT\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\Human Health Risk Tables\121C-DMRO\soil assessment\121C Trespasser 
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TABLE E-8B 
CALCULATION OF BLOOD LEAD CONCENTRATION - RESIDENTIAL CHILD EXPOSED 

TO SURFACE SOIL AT SEAD-121C 
SEAD-121C AND SEAD-121! RI REPORT 

SENECA ARMY DEPOT ACTIVITY 

2-3 0.520 
3 -4 0.530 
4-5 0.550 
5-6 0.580 
6-7 0.590 

Drinking Water Concentration: 4.000 ug Pb/L 

****** Soil & Dust****** 

Multiple Source Analysis Used 
Average multiple source concentration: 524.500 ug/g 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

·Age Soil (ug Pb/g) House Dust (ug Pb/g) 

.5-1 735.000 524.500 
1-2 735 . 000 524.500 
2-3 735.000 524.500 
3-4 735.000 524.500 
4-5 735.000 524.500 
5-6 735.000 524.500 
6-7 735.000 524.500 

****** Alternate Intake****** 

Age Alternate (ug Pb/day) 

.5-1 0.000 
1-2 0.000 
2-3 0.000 
3-4 0.000 
4-5 0 . 000 
5-6 0.000 
6-7 0 . 000 

****** Maternal Contribution: Infant Model****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year Air 
(ug/day) 

Diet 
(ug/day ) 

Alternate 
(ug/day) 

Water 
(ug/day) 

P:\PIT\Projects\SENECA\PID Area\Report\Draft Final\Risk Assessment\J--luman Health Risk Tables\121C-DMRO\soil assessment\121C Trespasser 
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TABLE E-8B 
CALCULATION OF BLOOD LEAD CONCENTRATION - RESIDENTIAL CHILD EXPOSED 

TO SURFACE SOIL AT SEAD-121C 
SEAD-121C AND SEAD-121! RI REPORT 

SENECA ARMY DEPOT ACTNITY 

.5-1 0 . 021 2.301 0 . 000 0 . 333 
1 - 2 0 . 034 2 . 340 0.000 0.810 
2-3 0.062 2.694 0 . 000 0.863 
3-4 0 . 06 7 2.654 0 . 00 0 0.902 
4 - 5 0 . 067 2.685 0.000 0.983 
5-6 0 .0 93 2 . 885 0 . 000 1. 056 
6-7 0 . 0 93 3 . 216 0.00 0 1.084 

Year Soil+Du st Total Blood 
(ug / d ay) (ug / d ay) (u g / d L) 

- --------- -- - - ------ - ------------------- - ---- - ----- - -- --- -- - -- -
. 5-1 13 . 140 1 5 . 795 8.4 
1 -2 20.302 23.4 8 5 9.6 
2 - 3 20. 8 2 1 24 . 441 9.0 
3 - 4 21.335 24.95 8 8 . 6 
4 - 5 1 6 . 598 20.333 7 . 2 
5-6 15 . 217 19.251 6 . 1 
6 - 7 14 . 509 18.902 5.4 
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Table E-9A 
Calculat ion of Blood Lead Concentration - Industrial Worker Exposed to Ditch Soil at SEAD-121C 

SEAD-12 1C AND SEAD-12 11 RI REPORT 
Seneca Army Depot Activity 

Calculations of Blood Lead Concentrations (PbBs) 
U.S. EPA Technical Review \Vorkgroup for Lead, Adull Lead Com milt tt 

Version date 05119/03 

;;: " PbB 1,, "°' ·• • .:C -1, . 
·Eauatfon~ -,..,~XJ!9SIIL't ~· 

I;•- IV aiiabte .. IY •• - 1•• · -Description o(ED>OSure Variable ·•' 
PbS X X Soi l lead c:ooCCJ.u-atioo 

Rrctd'rralanal X X Feta.Vmatcmal PbB ratio 

BKSF X X Biokinetic Slope Facaor 

GSD; X X Geom:tric standard deviation PbB 

PbBo X X Baseline PbB 

IRs X Soi l ingcstioo rate (including soi l-daivcd indoor dus1) 

lRs .. o X Tot.al ingestion rate of outdoor soil and indoor dust 

Ws X Weighting factor, fraction of lR5•0 ingested as outdoor soi l 

Kso X Mass fraction of soil in dust 

AFs. o X X Absorption fraction (same for soil and dust) 

Efs, o X X Exnn.,;-irrc frcqumcv {same foc soil and dust) 

ATs,o X X Ava-aging time (same for soil and dust) 

PbBadulc PbB of adu lt wo rker, geomdric mean 

PbBrr1al,U5 95th puuotile PbB among fttultS of adult wor kers 

PbB, Target Pb8 le1>'t.l ofcoocun (t..g., 10 ug/dL) 

P(PbB,,,., > PbB,) Probability that fetal PbB > Pb80 a"umJng lognorma l distribution 

1 Equaboo I docs not appomoo exposure ber,,.·tt:a so1I and dust mgcstJoo (excludes Ws, Km ), 

When IRs = IR5 •0 and W s = 1.0, the equations yield the sarrc PbBf;;t.lJ>.9S· 

uation I, based on I!: . I, 2 In USl!:PA (199 . 

PbB """" = (PbS•BKSPIR,,0•AF, ,n•EFsfAT, .0) + PbB0 

PhD rr1a us= Pb8.i,,.i1 • (GSD;1-'·0 
• R) 

*""[ uatloo 2, alternate a roach based on E . 1, 2, and A-19 in US[PA 1996. 

_, , ' '" 
', ,tr,, 

t ·· ~ •-~.., · Uni!Ji ' 

u,Jg0<pom 

-
ugldLpa 

ugld,y 

-
ugldL 

g/d,y 

gld,y 

-
-
-

d,ys/)T 

<U)'i}T 

ur/dL 

urJd L 

u2,/dL 

% 

PbB ••w• = PbS•BKSP([(IRs,o)•AF,•EF,•WsJ+fKso '(1Rs,0)'(1-W5)' Af O 'Ef 0])/365+PbB0 

PbB rr1a oss = PbBdllc • (GSD; 1.6-4, • R) 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposwes to Lead in Soil 

; '-..,.'Yalues<Co riNon'Resldentl,ffEl[l)()SUre'Stenarl,r.' i:'"'-'' 

1.r·',{!U,[ng,Egua!lon 1h :j • ·"1Jitng !Equa/fon 2 .::t ~ 

GSDI';. ltoi\i l GSDl'=1Heh 1GSDf = iRqm )'.&SDI =1)Ret 

144 144 144 144 

0.9 0.9 0.9 0.9 
0.4 0.4 0.4 0.4 

2. 1 2.3 2. 1 2.3 

1.5 1.7 1.5 1.7 

0.050 0.050 - --
- -- 0.050 0.050 

-- -- 1.0 1.0 

-- - 0.7 0.7 

0. 12 0.12 0. 12 0.1 2 

219 219 219 2 19 

365 365 365 365 

1.7 1.9 1.7 1.9 

s.z 6.8 s.z 6.8 

10.0 10.0 10.0 10.0 

0.6% t.7% 0.6% 1.7% 
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TABLE E-9B 
CALCULATION OF BLOOD LEAD CONCENTRATION - RESIDENTIAL CHILD EXPOSED 

TO DITCH SOIL AT SEAD-121C 
SEAD-121C AND SEAD-1211 RI REPORT 

SENECA ARMY DEPOT ACTIVITY 

LEAD MODEL FOR WINDOWS Version 1.0 

Model Version: 1 . 0 Build 261 
User Name : 
Date: 
Site Name : 
Operable Unit: 
Run Mode: Research 

The time step used in this model run: 1 - Every 4 Hours (6 times . a day). 

******Air****** 

Indoor Air Pb Concentration: 30.000 percent of outdoor . 
Other Air Parameters: 

Age 

.5-1 
1-2 
2-3 
3-4 
4 - 5 
5-6 
6-7 

Time 
Outdoors 
(hours) 

1. 000 
2.000 
3.000 
4.000 
4.000 
4.000 
4.000 

******Diet****** 

Ventilation 
Rate 

(mA3/day) 

2.000 
3.000 
5.000 
5.000 
5.000 
7 . 000 
7.000 

Age Diet Intake(ug/day) 

.5-1 5 . 530 
1-2 5.780 
2-3 6 . 490 
3 - 4 6 . 240 
4-5 6.010 
5-6 6.340 
6-7 7.000 

****** Drinking Water****** 

Water Consumption: 
Age Water (L/day) 

.5-1 0 . 200 
1 - 2 0 .5 00 

Lung 
Absorption 

( % ) 

32 . 000 
32.000 
32.000 
32 . 000 
32.000 
32 . 000 
32.000 

Outdoor Air 
Pb Cone 

(ug Pb/mA3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0 . 100 
0.100 
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TABLEE-9B 
CALCULATION OF BLOOD LEAD CONCENTRATION - RESIDENTIAL CHILD EXPOSED 

TO DITCH SOIL AT SEAD-121C 
SEAD-121C AND SEAD-121! RI REPORT 

SENECA ARMY DEPOT ACTIVITY 

2-3 0.520 
3 - 4 0.530 
4-5 0.550 
5-6 0.580 
6-7 0.590 

Drinking Water Concentration: 4.000 ug Pb/L 

****** Soil & Dust****** 

Multiple Source Analysis Used 
Average multiple source concentration: 110.800 ug/g 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

Age Soil (ug Pb/g) House Dust (ug ·Pb/g) 

.5-1 144.000 110. 800 
1-2 144.000 110. 800 
2-3 144.000 110.800 
3 - 4 144.000 110. 800 
4 - 5 144.000 110 .800 
5-6 144. 000 110.800 
6-7 144.000 110.800 

****** Alternate Intake****** 

Age Alternate (ug Pb/day) 

.5-1 0 . 000 
1-2 0 . 000 
2-3 0.000 
3-4 0.000 
4-5 0.000 
5-6 0.000 
6-7 0.000 

****** Maternal Contribution: Infant Model****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year Air 
(ug/day) 

Diet 
(ug/day) 

Alternate 
(ug/day) 

Water 
(ug/day) 
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TABLEE-9B 
CALCULATION OF BLOOD LEAD CONCENTRATION - RESIDENTIAL CHILD EXPOSED 

TO DITCH SOIL AT SEAD-121C 
SEAD-121C AND SEAD-1211 RI REPORT 

SENECA ARMY DEPOT ACTIVITY 

.5 - 1 0.021 2.584 0.000 0.374 
1-2 0.034 2.686 0.000 0.929 
2-3 0.062 3.039 0.000 0.974 
3-4 0.067 2.951 0 . 000 1.003 
4-5 0.067 2.883 0.000 1.055 
5-6 0.093 3.057 0.000 1.119 
6-7 0.093 3.383 0 . 000 1.141 

Year Soil+Dust Total Blood 
(ug/day) (ug/day) (ug/dL) 

---------------------------------------------------------------
. 5-1 2.996 5.974 3.3 
1-2 4.732 8.382 3.5 
2-3 4.770 8.845 3.3 
3 - 4 4.816 8.836 3.1 
4-5 3.619 7.625 2.7 
5 -6 3.274 7.544 2.4 
6-7 3.099 7.717 2.2 
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APPENDIXF 

SEAD-1211 HUMAN HEALTH RISK ASSESSMENT CALCULATION TABLES 

F-lA Calculation of Intake and Risk from the Ingestion of Soil - RME 
F-1 B Calculation of Intake and Risk from the Ingestion of Soil - CT 
F-2A Calculation of Absorbed Dose and Risk from Dermal Contact to Soil - RME 
F-2B Calculation of Absorbed Dose and Risk from Dermal Contact to Soil - CT 
F-3A Calculation of Intake and Risk from Inhalation of Dust in Ambient Air - Soil - RME 
F-3B Calculation of Intake and Risk from Inhalation of Dust in Ambient Air - Soil - CT 
F-4A Calculation of Intake and Risk from the Ingestion of Ditch Soil - RME 
F-4B Calculation of Intake and Risk from the Ingestion of Ditch Soil-CT 
F-5A Calculation of Absorbed Dose and Risk from Dermal Contact to Ditch Soil - RME 
F-5B Calculation of Absorbed Dose and Risk from Dermal Contact to Ditch Soil - CT 
F-6A Calculation of Intake and Risk from -Inhalation of Dust in Ambient Air - Ditch Soil -

RME 
F-6B Calculation of Intake and Risk from Inhalation of Dust in Ambient Air - Ditch Soil - CT 
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G-1 
G-2A 
G-2B 
G-2C 
G-20 
G-2E 
G-3A 
G-3B 
G-3C 
G-30 
G-3E 
G-3F 
G-4A 
G-4B 
G-4C 
G-4D 
G-4E 
G-SA 
G-SB 
G -SC 
G-SD 
G-SE 
G-SF 
G-6A 

G-6B 

G-6C 

G-6D 

G-6E 
G-7A 

G-7B 

G-7C 

G-7D 

G-7E 

APPENDIXG 

ECOLOGICAL RISK ASSESSMENT CALCULATION TABLES 

Chemical-Specific Uptake Factors 
SEAD-121 C Soil - Deer Mouse (Peromyscus maniculatus) Exposure 
SEAD-121 C Soil - American Robin (Turdus migratorius) Exposure 
SEAD-121 C Soil - Short-Tailed Shrew (Blarina brevicauda) Exposure 
SEAD-121 C Soil - Meadow Vole (Microtus pennsy lvanicus) Exposure 
SEAD-121C Soil - Red Fox (Vulpes vulpes) Exposure 
SEAD-121C Ditch Soil - Deer Mouse (Peromyscus maniculatus) Exposure 
SEAD-121 C Ditch Soil - American Robin (Turdus migratorius) Exposure 
SEAD-121C Ditch Soil - Short-Tailed Shrew (Blarina brevicauda) Exposure 
SEAD-121 C Ditch Soil - Meadow Vole (Microtus pennsylvanicus) Exposure 
SEAD-12 lC Ditch Soil - Red Fox (Vulpes vulpes) Exposure 
SEAD-12 lC Ditch Soil - Great Blue Heron (Ardea herodias) Exposure 
SEAD-1211 Soil- Deer Mouse (Peromyscus maniculatus) Exposure 
SEAD-121! Soil-American Robin (Turdus migratorius) Exposure 
SEAD-121 I Soil - Short-Tailed Shrew (Blarina brevicauda) Exposure 
SEAD-1211 Soil-Meadow Vole (Microtus pennsylvanicus) Exposure 
SEAD-12 ll Soil - Red Fox (Vulpes vulpes) Exposure . 
SEAD-12 ll Ditch Soil - Deer Mouse (Peromyscus maniculatus) Exposure 
SEAD-121! Ditch Soil - American Robin (Turdus migratorius) Exposure 
SEAD-121! Ditch Soil - Short-Tailed Shrew (Blarina brevicauda) Exposure 
SEAD-121 I Ditch Soil - Meadow Vole (Microtus pennsylvanicus) Exposure 
SEAD-12 ll Ditch Soil - Red Fox (Vulpes vulpes) Exposure 
SEAD-12 ll Ditch Soil - Great Blue Heron (Ardea herodias) Exposure 
SEAD-121C Soil - Deer Mouse (Peromyscus maniculatus) Exposure Based on Mean 
Concentration 
SEAD-121C Soil - American Robin (Turdus migratorius) Exposure Based on Mean 
Concentration 
SEAD-121C Soil - Short-Tailed Shrew (Blarina brevicauda) Exposure Based on Mean 
Concentration 
SEAD-121C Soil - Meadow Vole (Microtus pennsylvanicus) Exposure Based on Mean 
Concentration 
SEAD-121 C Soil - Red Fox ( Vulpes vulpes) Exposure Based on Mean Concentration 
SEAD-121C Ditch Soil - Deer Mouse (Peromyscus maniculatus) Exposure Based on 
Mean Concentration 
SEAD-121C Ditch Soil - American Robin (Turdus migratorius) Exposure Based on 
Mean Concentration 
SEAD-121C Ditch Soil - Short-Tailed Shrew (Blarina brevicauda) Exposure Based on 
Mean Concentration 
SEAD-121C Ditch Soil - Meadow Vole (Microtus pennsylvanicus) Exposure Based on 
Mean Concentration 
SEAD-121C Ditch Soil - Red Fox (Vulpes vulpes) Exposure Based on Mean 
Concentration 



G-7F 

G-8A 

G-8B 

G-8C 

G-8D 

G-8E 
G-9A 

G-9B 

G-9C 

G-9D 

G-9E 

G-9F 

APPENDIXG 

ECOLOGICAL RISK ASSESSMENT CALCULATION TABLES 
(Continued) 

SEAD-121C Ditch Soil - Great Blue Heron (Ardea herodias) Exposure Based on Mean 
Concentration 
SEAD-121! Soil - Deer Mouse (Peromyscus maniculatus) Exposure Based on Mean 
Concentration 
SEAD-121! Soil - American Robin (Turdus migratorius) Exposure Based on Mean 
Concentration , 
SEAD-121! Soil - Short-Tailed Shrew (Blarina brevicauda) Exposure Based on Mean 
Concentration 
SEAD-121! Soil - Meadow Vole (Microtus pennsylvanicus) Exposure Based on Mean 
Concentration 
SEAD-1211 Soil-Red Fox (Vulpes vulpes) Exposure Based on Mean Concentration 
SEAD-121! Ditch Soil - Deer Mouse (Peromyscus maniculatus) Exposure Based on 
Mean Concentration 
SEAD-12 ll Ditch Soil -American Robin (Turdus migratorius) Exposure Based on Mean 
Concentration 
SEAD-: 12 ll Ditch Soil - Short-Tailed Shrew (Blarina breyicauda) Exposure Based on 
Mean Concentration 
SEAD-121! Ditch Soil - Meadow Vole (Microtus pennsylvanicus) Exposure Based on 
Mean Concentration 
SEAD-121! Ditch Soil - Red Fox (Vulpes vulpes) Exposure Based on Mean 
Concentration 
SEAD-1211 Ditch Soil - Great Blue Heron (Ardea herodias) Exposure Based on Mean 
Concentration 



COPC 

Volatile Organic Compounds 

Benzene 

Ethyl benzene 

Meta/Para Xylene 

Semivolatile Organic Compounds 

3 or 4-Methylphenol 

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 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Indeno( 1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

PCBs 
Aroclor-1242 

Aroclor-1254 

Aroclor-1260 

Pesticides 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Alpha-Chlordane 

Delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endrin 

TABLE G-1 
CHEMICAL-SPECIFIC UPTAKE FACTORS 

SEAD-121C and SEAD-1211 RI Report 
Seneca Army Depot Activity 

Soil-To-Soil Invertebrate 1 

(mg COPC/kg wet 
tissue)/(mg COPC/kg dry 

soil) 

0.20 

0.24 

0.24 

0.10 

0.07 

0.07 

0.07 

0.03 

0.07 

0.07 

0.07 

0.08 

0.040 

0.050 

0.060 

0.04 

0.07 

0.050 

0.010 

0.07 

0.07 

0.040 

0.08 

0.07 

0.07 

0.110 

0.07 

1.1 

I.I 

1.1 

1.3 

1.3 

1.3 

0.070 

0.040 

0.050 

0.050 

0.060 

0.060 

0.050 

Small Mammal BAF 2 

(mg CO PC/kg wet 
tissue)/(mg COPC/kg dry 

soil) 

l .07E+00 

7.6 1E-01 

7.48E-01 

1.14E+00 

4.61E-04 

4.61E-04 

4.61E-04 

l.46E-04 

4.6 1E-04 

5.46E-04 

4.6 1E-04 

5.43E-04 

5.50E-05 

4.49E-01 

6.29E-01 

l .88E-04 

l .2 1E-03 

5.50E-0I 

7.32E-0 1 

4.61E-04 

4.61E-04 

l .09E-04 

2.82E-03 

4.61E-04 

4.6 1E-04 

l .34E+00 

4.61E-04 

5.52E-04 

5.52E-04 

5.52E-04 

6.18E-04 

6. !8E-04 

6. 18E-04 

7.97E-01 

3.5 IE-0 I 

5.47E-01 

4.75E-0 1 

6.06E-01 

6.06E-01 

4.75E-01 

P:\PinProjects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk TablesDiet.xls\UPT AKE 

Soil-To-Plant 3 

(mg COPC/kg dry 
tissue)/(mg 

CO PC/kg dry soil) 

2.27 

0.59 

0.55 

2.89 

0.2 1 

0.17 

0.104 

0.0202 

0.011 

0.0101 

0.0057 

0.0 10 1 

0.038 

0.07 

0.27 

0.0187 

0.0064 

0.16 

0.000157 

0.0372 

0.149 

0.0255 

0.0039 

0.42 

0.102 

5.55 

0.0443 

0.01 

0.0 1 

0.01 

0.00937 

0.00937 

0.00937 

0.705 

0.027 

0.157 

0.090 

0.237 

0.237 

0.090 
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COPC 

Endrin ketone 

Gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

lnorganics 
Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Chromium, Hexavalent 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

COPC = Chemicals of Potential Concern 

BAF = Bioaccumulation factor 

SP = Soil-to-plant uptake factor 

TABLE G-1 
CHEMICAL-SPECIFIC UPTAKE FACTORS 

SEAD-121C and SEAD-1211 RI Report 
Seneca Army Depot Activity 

Soil-To-Soil Invertebrate I Small Mammal BAF 2 

(mg CO PC/kg wet (mg COPC/kg wet 
tissue)/(mg COPC/kg dry tissue)/(mg CO PC/kg dry 

soil) soil) 

0.050 4.75E-01 

0.040 3.51E-01 

1.40 3.55E-05 

1.40 3.55E-05 

0.22 l .50E-03 

0.22 l .00E-03 

0.11 2.00E-03 

0.091 1.50E-04 

0.96 5.50E-04 

0.01 5.S0E-03 

0.01 5.50E-03 

0.122 2.00E-02 

0.04 1.00E-02 

1.12 l.00E+00 

0.22 2.00E-02 

0.03 3.00E-04 

0.054 4.00E-04 

0.04 2.50E-01 

0.02 6.00E-03 

0.22 l.50E-02 

0.22 3.00E-03 

0.22 4.00E-02 

0.22 2.50E-03 

0.56 1.00E-01 

Soil-To-Plant 3 

(mg CO PC/kg dry 
tissue)/(mg 

CO PC/kg dry soil} 

0.090 

0.027 

0.049 

0.029 

0.004 

0.2 

0.036 

0.15 

0.364 

0.0075 

0.0075 

0.081 

0.4 

I 
0.004 

0.045 

0.25 

0.0375 

0.032 

0.016 

0.4 

0.004 

0.0055 

1.2E-12 

I. Values from USEPA. 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities . 

Peer Review Draft. 

Values for VOCs or SVOCs not available in USEPA 1999 were calculated using the following equation 

based on the equations presented in USEP A 2005 Eco-SSL, Attachment 4-1 and USEPA 1996 Soil 

Screening Guidance Technical Background Document. Fraction of organic carbon in soil 

was assumed to be I% and earthworm water content was assumed to be 84%. 

For SVOC: BCF=( I 6%x I 0o.s11ogKow-2)/( I ¾x I 0o.9sJ1og1cow+0.0002s) 

For VOC: BCF=( I 6%x 1 Oo.s11ogKow-2)/( 1 ¾x 1 Oo. 79t91ogJcow+0.0784) 

LogKow from USEPA (2004) Supplemental Guidance for Dermal Risk Assessment, USEPA (1999), or 

RAIS (http://risk.lsd.oml.gov/tox/tox _ values.shtml). 

The values for bis(2-ethylhexyl)phthalate, di-n-octylphthalate, and hexachlorobenze were based on the above equations as the values presented in 

USEPA (1999) were based on equation published from earlier literature. 

The value for Benzo(a)pyrene was used for PAHs with no bioaccumulation values in the USEPA document. 

The value for 4,4'-DDE was used for 4,4'-DDT and 4,4'-DDD. 

The value for total chromium was used for chromium and chromium (VI). 
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TABLE G-1 
CHEMICAL-SPECIFIC UPTAKE FACTORS 

SEAD-121C and SEAD-1211 RI Report 
Seneca Army Depot Activity 

COPC Soil-To-Soil Invertebrate 1 

(mg COPC/kg wet 
tissue)/(mg CO PC/kg dry 

soil) 

Small Mammal BAF 2 

(mg COPC/kg wet 
tissue)/(mg COPC/kg dry 

soil) 

Soil-To-Plant 3 

(mg COPC/kg dry 
tissue)/(mg 

CO PC/kg dry soil) 

The value for endrin was used for endrin ketone. 

The value for mercuric ch loride was used for mercury 

For metals without USEPA recommended values, the median value from USEPA (2003) Table 8 (Attachment 4-1) or the arithmetic mean 

of the recommended values for the available metals was used. 

The value for endosulfan I was used for endosulfan II. 

The value for alpha chlordane was used for gamma chlordane. 

2. Values for inorganics were from Baes, et al., 1984. A Review and Analysis of Parameters for Assessing Transport of Environmentally 

Released Radionuclides through Agriculture. 

Values for organics were from USEPA (1999) Table D-3 . The highest value for terrestrial mammals was used. 

BCF for Aroclor 1254 was used for Aroclor 1260 and 1242. BCF for 4,4'-DDE was used for 4,4'-DDD and 4,4'-DDT. 

BCF for heptachlor was used for heptach !or epoxide. 

Values for organics were based on equation provided in USEPA (2003), attachment 4-1 . lgBAF=0.338-0. I 451gKow. 

The va)ue for endrin was used for endrin ketone. 

The value for endosulfan I was used for endosulfan II. 

The value for alpha chlordane was used for gamma chlordane. 

No BCF data were available for cyanide and a default value of I was assumed. 

3. Values from USEPA. 1999. Screening Level Ecological Risk Assessment Protocol/or Hazardous Waste Combustion Facilities. 

Peer Review Draft. 1999. 

For PAHs and pesticides, the values were ca lculated based on the model presented in Travers el al., 1988 : logBCF= I .588-0.578xlogKow, 

The value for 4,4'-DDE was used for 4,4'-DDT and 4,4'-DDD. 

The value for Aroclor 1254 was used for Aroclor 1260 and 1242. 

The value for total chromium was used for chromium and chromium (VI). 

Values for cobalt and iron were from NRC. 1992. US Nuclear Regulatory Commission. Residual Radioactive Contamination 

from Decommissioning: Technical Basis for Translating Contamination Levels to Annual Total Effective Dose Equivalent. 

The value for mercuric chloride was used for mercury 

A default value of I was used for cyanide. 

Values for manganese and vanadium were from Baes, et al., 1984. A Review and Analysis of Parameters for Assessing Transport of 

Environmentally Released Radionuclides through Agriculture. 
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TABLE G-3A 
DEER MOUSE (Peromyscus maniculatus) EXPOSURE - SEAD-121C DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Ditch Soil EPC Surface Water EPC 
COPC (mg/kg) (mg/L) 

Semivolatile Organic Compounds 
3 or 4-Methvlohenol 0.79 
Anthracene 0.25 
Benzo(a)anthracene I.I 
Benzo(a)ovrene 0.9 
Benzo(b )fluoranthene I.I 
Benzo(ghi)perylene 0.29 
Benzo(k)fluoranthene 0.58 
Bis(2-Ethylhexyl)phthalate 0.0042 
Chrysene 1.2 
Fluoranthene 2.1 
Indeno( 1,2,3-cd)pyrene 0.27 
Phenanthrene I.I 
Pvrene 2. 1 
Metals 
Aluminum 8.76 
Antimony 4.9 
Arsenic 6.1 0.0503 
Cadmium 14.3 0.0195 
Chromium 29.8 0. 129 
Cobalt 15.8 0.047 
Copper 1, 190 1.16 
Cyanide 2.36 
Iron 11 0 
Lead 436 0.839 
Manganese 9 18 
Mercury 0.3 0.002 1 
Nickel 42.7 0. 154 
Selenium 2.5 0.0046 
Si lver 2.6 0.008 
Vanadium 29. 1 0.233 
Zinc 566 6.9 1 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 

SP (mg COPC/kg 
dry tiss ue)/(mg 

COPC/kg dry so il) 

2.89E+OO 
l.04E-0 1 
2.02E-02 
l. lOE-02 
1.01 E-02 
5.70E-03 
I.OIE-02 
3.80E-02 
l .87E-02 
3.72E-02 
3.90E-03 
1.02E-Ol 
4.43E-02 

4.00E-03 
2.00E-0 1 
3.60E-02 
3.64E-O I 
7.50E-03 
8. IOE-02 
4.00E-01 
l .OOE+OO 
4.00E-03 
4.50E-02 
2.50E-Ol 
3.75E-02 
3.20E-02 
l.60E-02 
4.00E-0 1 
5.50E-03 
l.20E-12 

( I) Exposure = [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*Is)+(Cw*WR))*SFF]/BW 
Cs = EPC in the appropriate so il exposure interval (mg COPC/kg dry so il) 
SP = Soil-to-plant uptake factor ((mg COPC/kg dry tissue)/(mg CO PC/kg dry so il)) 
CF= Dry weight to wet weight plant matter conversion fac tor = 0.2 (unitless) 
PDF = Plant dietary fraction (unitless) 
FR = Feeding rate {kg/day) 
IDF = Invertebrate dietary fraction (unitlcss) 
Is= Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (L/day) 
SFF = Site forag ing frequency = I (unitless) 
BW =Bodyweight (kg) 

Terrestrial 
Invertebrate BAF 
(mg COPC/kg wet 

tissue)/(mg COPC/kg 
dry soil) 

l .OE-01 
7.0E-02 
3.0E-02 
7.0E-02 
7.0E-02 
7.0E-02 
8.0E-02 
4 .0E-02 
4.0E-02 
7.0E-02 
8.0E-02 
7.0E-02 
7.0E-02 

2.2E-O l 
2.2E-O l 
l.lE-01 
9.6E-01 
I.OE-02 
1.2E-O l 
4.0E-02 
l.lE+OO 
2.2E-O l 
3.0E-02 
5.4E-02 
4.0E-02 
2.0E-02 
2.2E-OI 
2.2E-O l 
2.2E-0 1 
5.6E-O l 

P:\PlnProjects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD- 12 1 C\Ecorisk_ 12 1 C_ditchsoil.xls\MOUSEEXP 

Deer Mouse 
Ditch Soil 
Exposure 

(mg/kg/day) 

l .32E-0 1 
7.89E-03 
I .46E-02 
2.47E-02 
3.0IE-02 
7.88E-03 
l. 80E-02 
6.34E-04 
2.02E-02 
6.00E-02 
8.30E-03 
3.46E-02 
6.07E-02 

l.32E+OO 
4.43E-O l 
2.70E-01 
5.25E+OO 
l.81E-O l 
7.89E-0 1 
4.04E+O l 
l.07E+OO 
1.66E+O I 
6.39E+OO 
2.96E+O l 
5.62E-03 
4.57E-Ol 
2.06E-0 1 
2.60E-0 1 
2.4 1E+OO 
l.l 7E+02 
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TABLE G-3B 
AMERICAN ROBIN (Turdus migratorius) EXPOSURE- SEAD-121C DITCH SOIL 

SEAD-121C AND SEAD-121I RI Report 
Seneca Army Depot Activity 

Soil-To-Plant 
Uptake Factor 

Ditch Soil (mg COPC/kg dry 
EPC Surface Water EPC tissue)/(mg COPC/kg 

COPC (mg/kg) (mg/L) dry soil) 

Semivolatile Organic Compounds 
3 or 4-Methylphenol 0.79 2.89E+00 
Anthracene 0.25 l.04E-0 I 
Benzo( a )anthracene I.I 2.02E-02 
Benzo(a)pyrene 0.9 l.l0E-02 
Benzo(b )fluoranthene I.I I.0IE-02 
Benzo(ghi)perylene 0.29 5.70E-03 
Benzo(k)fluoranthene 0.58 l.0IE-02 
Bis(2-Ethylhexvl)phthalate 0.0042 3.80E-02 
Chrysene 1.2 l.87E-02 
Fluoranthene 2.1 3.72E-02 
Indeno( 1,2,3-cd)pyrene 0.27 3.90E-03 
Phenanthrene I.I l.02E-0l 
Pyrene 2.1 4.43E-02 
Metals 
Aluminum 8.76 4.00E-03 
Antimony 4.9 2.00E-01 
Arsenic 6.1 0.0503 3.60E-02 
Cadmium 14.3 0.0195 3.64E-01 
Chromium 29.8 0.129 7.50E-03 
Cobalt 15.8 0.047 8. l0E-02 
Copper 1,190 1.16 4.00E-01 
Cyanide 2.36 l.00E+00 
Iron 110 4.00E-03 
Lead 436 0.839 4.50E-02 
Manganese 918 2.50E-0 1 
Mercury 0.3 0.0021 3.75E-02 
Nickel 42.7 0.154 3.20E-02 
Selenium 2.5 0.0046 1.60E-02 
Silver 2.6 0.008 4.00E-01 
Vanadium 29.1 0.233 5.50E-03 
Zinc 566 6.91 l.20E-12 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 
(1) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*Is)+(Cw*WR))*SFF)/BW 
Cs = Soil concentration (mg/kg) 
SP = Soil tp plant uptake factor from literature 
CF= Dry weight to wet weight plant matter conversion factor= 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (L/day) 
SFF = Site foraging frequency= I (unitless) 
BW = Body weight (kg) 

Soil-To-Soil 
Invertebrate BAF American Robin 
(mg COPC/kg wet Ditch Soil 

tissue)/(mg Exposure 
COPC/kg dry soil) (mg/kg/day) 

l.00E-01 5.81E-02 
7.00E-02 l.l0E-02 
3.00E-02 2.95E-02 
7.00E-02 3.89E-02 
7.00E-02 4.76E-02 
7.00E-02 l.25E-02 
8.00E-02 2.75E-02 
4.00E-02 5.75E-04 
4.00E-02 3.71E-02 
7.00E-02 9.12E-02 
8.00E-02 l.28E-02 
7.00E-02 4.82E-02 
7.00E-02 9.13E-02 

2.20E-0l l.20E+o0 
2.20E-01 5.21E-0l 
l.l0E-01 3.73E-0l 
9.60E-01 5.91E+00 
l .00E-02 5.68E-0l 
1.22E-0l l.04E+00 
4.00E-02 3.98E+ol 
l.12E+00 1.14E+00 
2.20E-01 l.SIE+0l 
3.00E-02 1.19E+ol 
5.40E-02 3.50E+0l 
4.00E-02 9.60E-03 
2.00E-02 9.93E-01 
2.20E-0l 2.64E-0l 
2.20E-01 2.81E-01 
2.20E-0l 3.09E+00 
5.60E-01 1.40E+o2 
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TABLE G-3C 
SHORT-TAILED SHREW (Blari11a brevicauda) EXPOSURE-SEAD-121 C DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Ditch So il 
EPC Surface Water EPC 

COPC (mg/kg) (mg/L) 

Semivolatile Organic Compounds 
3 o r 4-Methylphenol 0 .79 

Anthracene 0.25 

Benw(a)anthracene I.I 
Benzo(a )ovrene 0.9 

Benzo(b)fluoranthene I.I 
Benw(ghi)perylene 0 .29 

Benzo(k)fluoranthene 0.58 

Bis(2-Ethylhexyl)phthalate 0.0042 

Chrysene 1.2 
Fluoranthene 2 .1 
Indeno( 1,2,3-cd)nvrene 0.27 

Phenanthrene I.I 
Pvrene 2 .1 

Metals 
Aluminum 8.76 
Antimo ny 4.9 

Arsenic 6. 1 0 .0503 

Cadmium 14.3 0.0 195 

Chromium 29.8 0 . 129 

Cobalt 15 .8 0 .047 

Copper 1,190 1.1 6 

Cyanide 2.36 

Iron 110 

Lead 436 0.839 
Manganese 9 18 
Mercury 0 .3 0 .002 1 
N ickel 42 .7 0 .154 

Selenium 2.5 0 .0046 

S ilver 2.6 0 .008 

Vanadium 29. 1 0 .233 

Z inc 566 6.9 1 

COPC = Chemical of Potent ial Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 

Soil-To-So il 
Soil-To-Plant Invertebrate BAF 

(mg COPC/kg dry (mg COPC/kg wet 
tissue)/(mg COPC/kg tissue)/(mg COPC/kg 

dry soil) dry soil) 

2.89E+OO 1.00E-01 

l.04E-0 1 7.00E-02 

2.02E-02 3.00E-02 

l.l OE-02 7.00E-02 

1.0I E-02 7.00E-02 

5.70E-03 7.00E-02 

I.O IE-02 8.00E-02 

3.80E-02 4.00E-02 

l.87E-02 4.00E-02 

3.72E-02 7.00E-02 

3.90E-03 8.00E-02 

l.02E-O I 7.00E-02 

4.43E-02 7.00E-02 

4.00E-03 2.20E-OI 

2.00E-0 1 2.20E-0 1 

· 3.60E-02 I.I OE-0 I 

3.64E-O I 9.60E-01 

7.50E-03 l.OOE-02 

8. IOE-02 1.22E-OI 

4.00E-0 1 4.00E-02 

I.OOE+OO 1.1 2E+OO 

4.00E-03 2.20E-0 1 

4.50E-02 3.00E-02 

2.50E-0 1 5.40E-02 

3.75E-02 4.00E-02 

3.20E-02 2.00E-02 

l.60E-02 2.20E-O I 

4.00E-0 1 2.20E-OI 

5.50E-03 2.20E-OI 

l.20E- 12 5.60E-O I 

(1) Exposure - [((Cs•sp•cF•PDPFR) + (Cs•IDF•BAPFR) + (Cs•ADF•BAPFR) + (Cs•Is)+(Cw•WR))"SFF]IBW 

Cs= Soil concentration (mg/kg) 

SP= Soi l to plant uptake factor from literature 

CF = Dry weight to wet weight plant matter conversion factor = 0.2 (unitless) 

PDF - Plant dietary fraction (unitless) 

FR - Feeding rate (kg/day) 

IDF = Invertebrate dietary fract ion (unilless) 
ADF = Animal dietary fraction (unitless) 
Is= Soil dietary (kg/day) 

SFF = Site foragi ng frequency= I (uni tless) 

BW - Body weight (kg) 

Small Mammal BAF 
(mg COPC/kg wet 

tissue)/(mg CO.PC/kg 
dry soil) 

1.14E+OO 

4.6 1E-04 

1.46E-04 

4.6 1E-04 

5.46E-04 

4.61E-04 

5.43E-04 

5.50E-05 

l.88E-04 

4.6 1E-04 

2.82E-03 

4.6 1E-04 

4.61E-04 

l.50E-03 

l.OOE-03 

2.00E-03 

5.50E-04 

5.50E-03 

2.00E-02 

I.OOE-02 

l.OOE+OO 

2.00E-02 

3.00E-04 

4.00E-04 

2.50E-OI 

6.00E-03 

l.50E-02 

3.00E-03 

2.50E-03 

I.OOE-01 
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Short-Tailed 
Shrew Ditch 

Soil Exposure 
(mg/kg/day) 

l.1 3E-01 

l.30E-02 

3.28E-02 

4.6 1E-02 

5.64E-02 

l.48E-02 

3.28E-02 

6.34E-04 

4.22E-02 

l.08E-O I 

1.53E-02 

5.70E-02 

l.08E-O I 

l.32E+OO 

6.52E-0 1 

4.52E-OI 

7.59E+OO 

5.94E-OI 

l.28E+OO 

4.57E+OI 

1.58E+OO 

l.66E+O I 

l.32E+O I 

4.06E+OI 

l.47E-02 

l.08E+OO 

3.32E-OI 

3.5 1E-OI 

3.87E+OO 

l.82E+02 
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TABLE G-3D 
MEADOW VOLE (Microtus pe1111sylva11icus) EXPOSURE - SEAD-121C DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Soil-To-Plant Uptake Soil-To-Soil 
Factor Invertebrate BAF Meadow Vole 

Ditch Soil (mg COPC/kg dry 
EPC Surface Water EPC tissue)/(mg COPC/kg 

COPC (mg/kg) (mg/L) 

Semivolatile Organic Compounds 
3 or 4-Methylphenol 0.79 
Anthracene 0.25 
Benzo(a)anthracene I.I 
Benzo(a)pyrene 0.9 
Benzo(b )fluoranthene I. I 
Benzo( ghi)perylene 0.29 
Benzo(k)fluoranthene 0.58 
Bis(2-Ethylhexyl)phthalate 0.0042 
Chrvsene 1.2 
Fluoranthene 2.1 
lndeno( 1,2,3-cd)pyrene 0.27 
Phenanthrene I.I 
Pyrene 2.1 

Metals 
Aluminum 8.76 
Antimony 4.9 
Arsenic 6.1 0.0503 
Cadmium 14.3 0.0195 
Chromium 29.8 0.129 
Cobalt 15 .8 0.047 
Copper 1,190 1.16 
Cyanide 2.36 
Iron I 10 
Lead 436 0.839 
Manganese 918 
Mercury 0.3 0.0021 
Nickel 42.7 0.154 
Selenium 2.5 0.0046 
Silver 2.6 0.008 
Vanadium 29.1 0.233 
Zinc 566 6.91 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 

dry soil) 

2.89E+OO 
1.04E-01 
2.02E-02 
I. IOE-02 
1.0IE-02 
5.70E-03 
l.OIE-02 
3.80E-02 
l .87E-02 
3.72E-02 
3.90E-03 
l.02 E-O I 
4.43E-02 

4.00E-03 
2.00E-0 I 
3.60E-02 
3.64E-0 1 
7.50E-03 
8. IOE-02 
4.00E-01 
l.OOE+OO 
4.00E-03 
4.50E-02 
2.50E-OI 
3.75E-02 
3.20E-02 
1.60E-02 
4.00E-01 
5.50E-03 
l.20E-12 

(1) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*ls)+(Cw*WR))*SFF]/BW 
Cs = Soil concentration (mg/kg) 
SP = Soil tp plant uptake factor from literature 
CF= Dry weight to wet weight plant matter conversion factor = 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR = Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (L/day) 
SFF = Site foraging frequency= I (unitless) 
BW =Bodyweight (kg) 

(mg COPC/kg wet 
tissue)/(mg COPC/kg 

dry soil) 

l.OOE-01 
7.00E-02 
3.00E-02 
7.00E-02 
7.00E-02 
7.00E-02 
8.00E-02 
4.00E-02 
4.00E-02 
7.00E-02 
8.00E-02 
7.00E-02 
7.00E-02 

2.20E-OI 
2.20E-01 
l.lOE-01 
9.60E-OI 
1.00E-02 
l.22E-O I 
4.00E-02 
l.12E+OO 
2.20E-Ol 
3.00E-02 
5.40E-02 
4.00E-02 
2.00E-02 
2.20E-Ol 
2.20E-Ol 
2.20E-Ol 
5 .60E-Ol 
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Ditch Soil 
Exposure 

(mg/kg/day) 

2.56E-Ol 

2.02E-02 
8.09E-02 
6.55E-02 
7.99E-02 
2.IOE-02 
4.22E-02 
8.82E-04 
8.8 1E-02 
l.58E-01 
l .95E-02 
8.88E-02 
l.59E-Ol 

1.84E+OO 
4.38E-01 
4.68E-Ol 
1.49E+OO 
2.19E+OO 
l.26E+OO 
l.27E+02 
3.76E-01 
2.31E+Ol 
3.32E+Ol 
8.60E+Ol 
2.30E-02 
3.22E+OO 
1.84E-Ol 
2.79E-OI 
2.15E+OO 
4.21E+Ol 
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TABLEG-3E 
RED FOX (Vulpes vulpes) EXPOSURE - SEAD-121 C DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Ditch Soil 
EPC Surface Water EPC 

core (mg/kg) (mg/L) 

Semivolatile Organic Compounds 
3 or 4-Methylpheno l 0.79 

Anthracene 0.25 

Benzo(a)anthracene I. I 
Benzo( a )ovrene 0.9 

Benzo(b )fluoranthene 1.1 
Benzo(ghi)perylene 0.29 

Benzo{k)fluoranthene 0.58 
Bis(2-Ethylhexyl)phthalate 0.0042 

Chrysene 1.2 

Fluoranthene 2. 1 

lndeno( 1,2,3-cd)pyrene 0.27 

Phenanthrene 1.1 
Pyrene 2 .1 

Metals 
Aluminum 8.76 . 
Antimony 4.9 

Arsenic 6.1 0 .0503 

Cadm ium 14 .3 0.0 195 

Chromium 29.8 0. 129 

Cobalt 15.8 0.047 

Copper 1,1 90 1. 16 

Cyanide 2.36 
Iron 110 

Lead 436 0.839 

Manganese 9 18 
Mercury 0.3 0.002 1 

Nickel 42.7 0. 154 

Selenium 2.5 0.0046 

Silver 2.6 0.008 

Vanadium 29. 1 0.233 

Zinc 566 6.9 1 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 

Soil-To-Plant Soil-To-Soil 
(mgCOPC/kg Invertebrate BAF 
dry tissue)/(mg (mg COPC/kg wet 
COPC/kg dry tissue)/(mg COPC/kg 

soil) dry soil) 

2.89E+o0 I.OOE-0 1 

l.04E-O I 7.00E-02 

2.02E-02 3.00E-02 

1.IOE-02 7.00E-02 

l.OIE-02 7.00E-02 

5.70E-03 7.00E-02 

l.OI E-02 8.00E-02 

3.80E-02 4.00E-02 

l.87E-02 4.00E-02 

3.72E-02 7.00E-02 

3.90E-03 8.00E-02 

l.02E-O l 7.00E-02 

4.43E-02 7.00E-02 

4.00E-03 2.20E-O I 

2.00E-01 2.20E-0 1 

3.60E-02 1.IOE-01 

3.64E-01 9.60E-0 1 

7.50E-03 l.OOE-02 

8.IOE-02 l.22E-Ol 

4.00E-01 4.00E-02 

I.OOE+OO 1.1 2E+OO 

4.00E-03 2.20E-OI 

4.50E-02 3.00E-02 

2.50E-O I 5.40E-02 

3.75E-02 4.00E-02 

3.20E-02 2.00E-02 

l.60E-02 2.20E-01 

4.00E-0 1 2.20E-0 1 

5.50E-03 2.20E-O I 

l.20E-1 2 5.60E-Ol 

( I) Exposure= [((Cs•sp•cF•PDF•FR) + (Cs•IDf•BAPFR) + (Cs•ADF•BAF•FR) ;- (Cs• [s)+(Cw•WR))'SFF]/BW 
Cs = Soil concentration (mg/kg) 

SP = Soil to plant uptake factor from literature 

CF= Dry weight to wet weight plant matter conversion factor = 0.2 (unitless) 

PDF= Plant dietary fraction (uni tless) 
FR = Feeding rate (kg/day) 

IDF = Invertebrate dietary fraction (unitless) 

ADF = Animal dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 

Cw = EPC in surface water (mg COPC/L) 

WR = Water intake rate (L/day) 
SFF = Site forag ing frequency = I (unitless) 
BW = Body weight (kg) 

Small Mammal BAF 
(mg COPC/kg wet 

tissue)/(mg COPC/kg 
dry soil) 

l. 14E+o0 

4.6 1 E-04 

1.46E-04 

4.6 1E-04 

5.46E-04 

4.6 1E-04 

5.43E-04 

5.50E-05 

1.88E-04 

4.61E-04 

2.82E-03 

4.6 1E-04 

4.6 1E-04 

l.50E-03 

l.OOE-03 

2.00E-03 

5.50E-04 

5.50E-03 

2.00E-02 

l.OOE-02 

I.OOE+OO 

2.00E-02 

3.00E-04 

4.00E-04 

2.50E-01 

6.00E-03 

1.50E-02 

3.00E-03 

2.50E-03 

1.00E-0 1 
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Red Fox Ditch 

Soil Exposure 
(mg/kg/day) 

1.37E-0 1 

6.55E-04 

2. l l E-03 

2.1 6E-03 

2.65E-03 

6.93E-04 

l.47E-03 

3.62E-04 

2.45E-03 

5. 17E-03 

7.67E-04 

2.88E-03 

5.21E-03 

7.56E-O I 

2.27E-02 

2.35E-02 

l.93E-01 

8.38E-02 

9.87E-02 

5.28E+OO 

3.81E-O l 

9.49E+OO 

9.45E-Ol 

2.55E+o0 

l.17E-02 

l.28E-O l 

l.60E-02 

l.47E-02 

l.48E-OI 

l.33E+O I 
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TABLE G-3F 
GREAT BLUE HERON (Ardea herodias) EXPOSURE - SEAD-121C DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Ditch Soil 
EPC Surface Water 

COPC (mg/kg) EPC (mg/L) 

Semivolatile Organic Compounds 
3 o r 4-Methylpheno l 0.79 

Anthracene 0.25 

Benzo(a)anthracene 1.1 
Benzo(a)pyrene 0 .9 

Benzo(b)fluoranthene I.I 
Benzo(ghi)perylene 0 .29 

Benzo(k)fluoranthene 0.58 

Bis(2-Ethvlhexvl)phthalate 0.0042 

Chrysene 1.2 

Fluoranthene 2 .1 

Indeno( 1,2,3-cd)pyrene 0.27 

Phenanthrene I.I 
Pvrene 2.1 

Metals 
Aluminum 8.76 

Antimony 4.9 

Arsenic 6. 1 0.0503 

Cadmium 14.3 0.0 195 

Chromium 29.8 0. 129 

Cobalt 15.8 0.047 

Copper 1, 190 1. 16 

Cyanide 2.36 

Iron 110 

Lead 436 0.839 

Manganese 9 18 

Mercury 0.3 0.002 1 

Nickel 42.7 0. 154 

Selenium 2.5 0.0046 

S ilver 2.6 0.008 

V anadium 29. 1 0.233 

Zinc 566 6.9 1 

COPC = Chemical of Potential Concern 

EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaeeumulation Factor (unitless) 

Soil-To-Plant Soil-To-Invertebrate 
(mg COPC/kg BAF 
dry ti ssue)/(mg (mg COPC/kg wet 
COPC/kg dry tissue)/(mg 

soil) COPC/kg dry soil) 

2.89E+o0 I.OOE-0 1 

1.04E-O I 7.00E-02 

2.02E-02 3.00E-02 

I.I OE-02 7.00E-02 

l.OIE-02 7.00E-02 

5.70E-03 7.00E-02 

1.0 IE-02 8.00E-02 

3.80E-02 4.00E-02 

l.87E-02 4.00E-02 

3.72E-02 7.00E-02 

3.90E-03 8.00E-02 

l.02E-O I 7.00E-02 

4.43E-02 7.00E-02 

4.00E-03 2.20E-O I 

2.00E-0 1 2.20E-0 1 

3.60E-02 l. lOE-01 

3.64E-0 1 9.60E-O I 

7.50E-03 I.OOE-02 

8. IOE-02 1.22E-0 1 

4.00E-01 4.00E-02 

l.OOE+OO 1.1 2E+o0 

4.00E-03 2.20E-OI 

4.50E-02 3.00E-02 

2.SOE-01 5.40E-02 

3.75E-02 4.00E-02 

3.20E-02 2.00E-02 

l.60E-02 2.20E-O I 

4.00E-0 1 2.20E-O I 

5.50E-03 2.20E-OI 

l.20E-12 5.60E-0 1 

(I) Exposure= [((Cs•sp•cF•PDf♦FR) + (Cs•IDF•BAF•FR) + (Cs•ADf♦BAF•FR) + (Cs•Is)+(Cw•WR))'SFF]/BW 

Cs= Soil concentration (mg/kg) 

SP= Soil to plant uptake factor from li terature 
CF= Dry weight to wet weight plant matter conversion facto r = 0.2 (unitless) 

PDF = Plant dietary fraction (unitless) 

FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fract ion (unitless) 

ADF = Animal dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 

Cw= EPC in surface water (mg COPC/L) 

WR = Water intake rate (L/day) 
SFF = Site foraging frequency = I (unitless) 
BW = Bodyweight (kg) 

\ 

Small Mammal 
BAF 

(mg COPC/kg 
wet tissue)/(mg 
COPC/kg dry 

soil) 

1.1 4E+o0 

4.6 1E-04 

1.46E-04 

4.6 1E-04 

5.46E-04 

4.6 1E-04 

5.43E-04 

5.50E-05 

l.88E-04 

4.6 1E-04 

2.82E-03 

4.6 1E-04 

4.6 1E-04 

l .50E-03 

l.OOE-03 

2.00E-03 

5.50E-04 

5.SOE-03 

2.00E-02 

l.OOE-02 

I.OOE+OO 

2.00E-02 

3.00E-04 

4.00E-04 

2.50E-OI 

6.00E-03 

l.50E-02 

3.00E-03 

2.50E-03 

I.OOE-0 1 
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Great Blue Heron 
Ditch Soil and 
Surface Water 

Exposure 
(mg/kg/day) 

1.65E-O I 

2.28E-03 

9.83E-03 

8.22E-03 

1.0 1 E-02 

2.65E-03 

5.33E-03 

I.89E-04 

1.08E-02 

l.92E-02 

2.59E-03 

1.00E-02 

l.92E-02 

3.94E-O I 

4.79E-02 

6.05E-02 

I. 78E-O I 

2.98E-0 1 

2.04E-0 1 

l. 28E+o l 

4.47E-O I 

4.95E+OO 

3.94E+OO 

8.32E+OO 

l.60E-02 

4.3 1E-O I 

3.08E-02 

2.67E-02 

3.02E-0 1 

1.64E+o l 

Page I of I 

7/19/2005 





TABLE G-4A 
DEER MOUSE (Peromyscus maniculatus) EXPOSURE - SEAD-1211 SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

S urface Soil (0-2 ft bgs) S urface Water EPC 

COPC EPC (mg/kg) (mg/L) 

Semi\'olatile Orga nic Comuounds 
Accnaohthenc 6. 1 
Acenaphthylcnc 0.56 
Anthracene 12 
Bcnz~a)anthracene 28 
Benzo(a)pyrene 23 
Benzo(b) fluoranthcne 29 
Benzo(ghi)pcrylcne 29 
Benzo/k)fluoranthcne 21 
Bis(2-Ethvlhexvl)phthalate 1.6 
Carbazole 6.8 
Chrvscne 32 
Dibcnz(a,h)anthracene 4.6 
Dibenzofuran 2 
Fluoranthene 62 
Fluorene 4.2 
lndcno( 1,2,3-cdln=ene 8. 1 
NaEhthalene 0.63 
Phenanthrenc 52 
Pvrenc 64 
PC Bs 
Aroclor-1254 0.03 
Aroclor- 1260 0.046 
Pesticides 
4 4'-DDE 0.034 
44'-DDT 0.039 
Aldrin 0.012 
Dieldrin 0.034 
Endosulfan I 0.095 
Endrin 0.Q3 
Heptachlor epoxide 0.055 
Metals 
Aluminum 2.050 
Antimony 7.5 
Arsenic 32.1 
Cadmium 6.6 5.4.E-04 
Chromium 439 0.006 
Cobalt 205.5 
Copper 209 0.0 11 2 

fxanide 2 
Iron 3.4 1 
Lead 122 0.0263 
Mane:anesc 310500 
Nickel 342 3.6.E-03 
Selenium 145.5 2.45.E-03 
Silver 3.05 
Thallium 162.5 
Vanadium 182 
Zinc 329 0.19 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP = Soil to plant uptake factor (unitless) 

SP (mg CO PC/kg 
dry tissue)/(mg 

CO PC/kg dry soil) 

2. I0E-01 
l.72E-0 1 
1.04E-0 1 
2.02E-02 
I.I0E-02 
I.0IE-02 
5.70E-03 
I.0 IE-02 
3.80E-02 
2.74E-0 I 
l.87E-02 
6.40E-03 
l.61E-0 I 
3.72E-02 
1.49E-0I 
3.90E-03 
4.20E-0 1 
l.02E-0 1 
4.43E-02 

I.00E-02 
I.00E-02 

9.37E-03 
9.37E-03 
7.05E-0 1 
8.96E-02 
2.37E-0 1 
8.96E-02 
2.93E-02 

4.00E-03 
2.00E-01 
3.60E-02 
3.64E-0I 
7.50E-03 
8. I0E-02 
4.00E-0 1 
I.00E+00 
4.00E-03 
4.50E-02 
2.50E-0 1 
3.20E-02 
1.60E-02 
4.00E-01 
4.00E-03 
5.50E-03 
1.20E- 12 

(I) Exposure = [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*Is)+(Cw*WR))*SFF)/BW 
Cs = EPC in the appropriate soil exposure interval (mg COPC/kg dry soil} 
SP = Soil-to-plant uptake factor ((mg COPC/kg dry tissue)/(mg CDPC/kg dry soil)) 
CF = Dry weight to wet weight plant matter conver.;ion factor = 0.2 (uni tless) 
PDF = Plant dietary fraction (unit less) 
FR = Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 
Cw = EPC in surface water (mg COPC/L) 
WR = Water intake rate (Uday) 
SFF = Site forag ing frequency = I (uni tless) 
BW = Body weight (kg) 

Terrestria l 
Invertebrate BAF 
(mg COPC/kg wet 

tissue)/(mg 
COPC/kg dry soil) 

7.0E-02 
7.0E-02 
7.0E-02 
3.0E-02 
7.0E-02 
7.0E-02 
7.0E-02 
8.0E-02 
4.0E-02 
6.0E-02 
4.0E-02 
7.0E-02 
5.0E-02 
7.0E-02 
7.0E-02 
8.0E-02 
7.0E-02 
7.0E-02 
7.0E-02 

I.I E+o0 
I.I E+00 

l.3E+00 
l.3E+00 
7.0E-02 
5.0E-02 
6.0E-02 
5.0E-02 
1.4E+00 

2.2E-01 
2.2E-0J 
I.I E-OJ 
9.6E-01 
I.0E-02 
l.2E-0I 
4.0E-02 
I.I E+00 
2.2E-01 
3.0E-02 
5.4E-02 
2.0E-02 
2.2E-01 
2.2E-0 I 
2.2E-0 1 
2.2E-0I 
5.6E-01 

P:\PIT\Projects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-121 1\Ecorisk _ 121 I _soil.xls\MOUSEEXP 

Deer Mouse 
Surface Soil 

Exposure 
(mg/kg/day) 

2.2 1E-0 1 
1.94E-02 
3.79E-0 I 
3.7 1E-01 
6.30E-0 1 
7.94E-0I 
7.88E-01 
6.5 1E-01 
2.83E-02 
2.41E-01 
5.39E-0 I 
l.25E-0l 
5.36E-02 
l.77E+-00 
l.41E-01 
2.49E-0I 
2.88E-02 
l.64E+-OO 
l.85E+00 

1.24E-02 
l.90E-02 

l.57E-02 
1.80E-02 
7.00E-04 
8.04E-04 
3.21E-03 
7.09E-04 
2.82E-02 

3. I0E-01 
6.78E-0I 
l.3 8E+-OO 
2.42E+-OO 
2.38E+o0 
l.02E+o l 
7.07E+o0 
9.07E-01 
5.1 5E-01 
l.76E+o0 
I.OOE+04 
3.47E+o0 
l.20E+ol 
3.03E-01 
l.33E+0I 
1.49E+o l 
6.76E+0 I 

7/19/2005 



TABLE G-4B 
AMERICAN ROBIN (Turdus migratorius) EXPOSURE-SEAD-1211 SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Surface Soil 
(0-2 ft bgs) 

EPC Surface Water EPC 
COPC (mg/kg) (mg/L) 

Semivolatile Ore:anic Comoouods 
Acenaohthene 6.1 
Acenaphthvlene 0.56 
Anthracene 12 
Benzo(a)anthracene 28 
Benzo(a)pyrene 23 
Benzo(b )fluoranthene 29 
Benzo(ghi)pervlene 29 
Benzo(k)fluoranthene 21 
Bis(2-Ethvlhexvl)ohthalate 1.6 
Carbazole 6.8 
Chrvsene 32 
Dibenz(a,h)anthracene 4.6 
Dibenzofuran 2 
Fluoranthene 62 
Fluorene 4.2 
Indeno(l ,2 3-cd)pvrene 8.1 
Naphthalene 0.63 
Phenanthrene 52 
Pvrene 64 

PCBs 
Aroclor-1254 0.03 
Aroclor-1260 0.046 
Pesticides 
44'-DDE 0.034 
4,4'-DDT 0.039 
Aldrin 0.012 
Dieldrin 0.034 
Endosulfan I 0.095 
Endrin 0.03 
Heptachlor epoxide 0.055 
Metals 
Aluminum 2.050 
Antimony 7.5 
Arsenic 32.1 
Cadmium 6.6 5.4.E-04 
Chromium 439 0.006 
Cobalt 205.5 
Copper 209 0.0112 
Cvanide 2 
Iron 3.41 
Lead 122 0.0263 
Manganese 310500 
Nickel 342 3.6.E-03 
Selenium 145.5 2.45.E-03 
Silver 3.05 
Thallium 162.5 
Vanadium 182 
Zinc 329 0.19 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 

Soil-To-Plant 

Uptake Factor 
(mg CO PC/kg dry 

tissue)/(mg 
COPC/kgdry 

soil) 

2.IOE-01 
l.72E-0l 
l.04E-0l 
2.02E-02 
l.IOE-02 
1.0IE-02 
5.70E-03 
1.0IE-02 
3.80E-02 
2.74E-0l 
1.87E-02 
6.40E-03 
l.61E-0l 
3.72E-02 
l.49E-0l 
3.90E-03 
4.20E-0l 
l.02E-0l 
4.43E-02 

l.00E-02 
l.00E-02 

9.37E-03 
9.37E-03 
7.05E-0I 
8.96E-02 
2.37E-0l 
8.96E-02 
2.93E-02 

4.00E-03 
2.00E-01 
3.60E-02 
3.64E-0l 
7.50E-03 
8.l0E-02 
4.00E-01 
1.00E+00 
4.00E-03 
4.50E-02 
2.50E-0l 
3.20E-02 
l.60E-02 
4.00E-01 
4.00E-03 
5.50E-03 
l.20E-12 

(I) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs•ts)+(Cw*WR))*SFF]/BW 
Cs= Soil concentration (mg/kg) 
SP = Soil Ip plant uptake factor from literature 
CF= Dry weight to wet weight plant matter conversion factor= 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is= Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (Uday) 
SFF = Site foraging frequency= I (unitless) 
BW =Bodyweight (kg) 

Soil-To-Soil 
Invertebrate 

BAF 
(mgCOPC/kg 
wet tissue)/(mg 
COPC/kgdry 

soil) 

7.00E-02 
7.00E-02 
7.00E-02 
3.00E-02 
7.00E-02 
7.00E-02 
7.00E-02 
8.00E-02 
4.00E-02 
6.00E-02 
4.00E-02 
7.00E-02 
5.00E-02 
7.00E-02 
7.00E-02 
8 .00E-02 
7.00E-02 
7.00E-02 
7.00E-02 

l.13E+00 
l.13E+00 

l.26E+00 
l.26E+o0 
7.00E-02 
5.00E-02 
6.00E-02 
5.00E-02 
l.40E+00 

2.20E-0l 
2.20E-0l 
l.l0E-01 
9.60E-0i 
l.00E-02 
l.22E-0l 
4.00E-02 
1.12E+00 
2.20E-0l 
3.00E-02 
5.40E-02 
2.00E-02 
2.20E-0I 
2.20E-01 
2.20E-01 
2.20E-0l 
5.60E-0l 

P:\PIT\Projects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-1211\Ecorisk _ 121 I_soil.xls\ROBINEXP 

American Robin 
Surface Soil 

Exposure 
(mg/kg/day) 

2.72E-0l 
2.48E-02 
5.26E-0l 
7.51E-01 
9.95E-0l 
l.25E+00 
l.25E+OO 
9.95E-0I 
4.97E-02 
2.77E-0l 
9.90E-01 
l.99E-0I 
7.19E-02 
2.69E+00 
l.85E-01 
3.84E-01 
2.89E-02 
2.28E+00 
2.78E+o0 

1.44E-02 
2.21E-02 

l.82E-02 
2.09E-02 
5.71E-04 
l.21E-03 
3.85E-03 
l.07E-03 
3.26E-02 

2.SIE-01 
7.98E-01 
l.92E+00 
2.73E+00 
8. l lE+o0 
1.34E+0l 
6.96E+00 
9.66E-0i 
4.67E-0l 
3.29E+OO 
l.18E+04 
7.78E+OO 
l.53E+ol 
3.28E-0l 
l.71E+ol 
l.91E+ol 
8.08E+ol 

7/19/2005 



TABLEG-4C 
Short-Tailed Shrew (B/ari11a brevicauda) EXPOSURE - SEAD-1211 SOIL 

SEAD-121C AND SEAD-121l RI Report 
Seneca Army Depot Activity 

Surface So il 
(0-2 ft bgs) 

EPC Su r face Water EPC 

COPC (mg/kg) (mg/L) 

Sem ivolatilc Or~anic Comoounds 
Acenaohthene 6.1 

Acenaohthvlene 0.56 

Anthracene 12 

Benzo(a)anthracene 28 

Benzo(a)pyrene 23 
Benw(b) lluoranthene 29 

Benzo(ghi)perylene 29 

Benzo(k)lluoranthene 21 

Bis(2-Ethylhexyl)phthalate 1.6 

Carbazole 6.8 

Chrvsene 32 

Dibenz(a,h)anthracene 4.6 

Dibenzofuran 2 

Fluoranthene 62 

Fluorene 4.2 

lndeno( 1,2,3-cd)pyrene 8.1 

Naphtha lene 0 .63 

Phenanthrene 52 

Pyrene 64 

PCBs 
Aroclor-1254 0.03 

Aroclor- 1260 0 .046 

Pesticides 
4,4'-DDE 0.034 

4,4'-DDT 0.039 

Aldrin 0.0 12 

Dieldrin 0.034 

Endosulfan I 0.095 

Endrin O.Q3 
Heptachlor epoxide 0.055 

Metals 
Aluminum 2 .050 

Antimony 7.5 

Arsenic 32.1 

Cadmium 6.6 5.4.E-04 

Chromium 439 0.006 

Cobalt 205.5 

Copper 209 0 .0112 

Cyanide 2 

Iron 3.4 1 

Lead 122 0 .0263 

Manganese 310500 

Nickel 342 3 .6.E-03 

Selenium 145.5 2.45 .E-03 

Si lver 3.05 

Thallium 162 .5 

Vanadium 182 
Zinc 329 0.19 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 

Soil-Tn-Plant Soil -To-So il 
(mgCOPC/kg In vertebrate BAF 

dry tissue)/(mg (mg COPC/kg wet 
COPC/kg dry tissue)/(mg 

so il) COPC/kg dry soil) 

2.I0E-01 7.00E-02 

1.72E-01 7.00E-02 

l.04E-01 7.00E-02 

2.02E-02 3.00E-02 

I.I0E-02 7.00E-02 

I.0IE-02 7.00E-02 

5.70E-03 7.00E-02 

I.0IE-02 8.00E-02 

3.S0E-02 4.00E-02 

2.74E-0 1 6.00E-02 

l.87E-02 4.00E-02 

6.40E-03 7.00E-02 

t.61E-01 5.00E-02 

3.72E-02 7.00E-02 

t.49E-01 7.00E-02 

3.90E-03 8.00E-02 

4.20E-01 7.00E-02 

t.02E-0t 7.00E-02 

4.43E-02 7.00E-02 

I.OOE-02 l.13E+o0 

I.OOE-02 l.13E+OO 

9.37E-03 l.26E+o0 

9.37E-03 l.26E->-OO 

7.0SE-01 7.00E-02 

8.96E-02 5.00E-02 

2.37E-01 6.00E-02 

8.96E-02 5.00E-02 

2.93E-02 1.40E+o0 

4.00E-03 2.20E-01 

2.00E-01 2.20E-0 1 

3.60E-02 l.l 0E-0 1 

3.64E-0 1 9.60E-01 

7.50E-03 t.OOE-02 

8. I0E-02 t.22E-01 

4.00E-01 4.00E-02 

t.OOE+OO l.12E->-00 

4.00E-03 2.20E-01 

4.50E-02 3.00E-02 

2.50E-01 5.40E-02 

3.20E-02 2.00E-02 

t.60E-02 2.20E-01 

4.00E-01 2.20E-0 1 

4.00E-03 2.20E-0l 

5.50E-03 2.20E-01 

l.20E-12 5.60E-01 

(t) Exposure= [((Cs'SP ' Cf'PDF'FR) + (Cs ' IDF'BAF'FR) + (Cs• ADF'BAF'FR) + (Cs'ls)+(Cw'WR))'SFF]/BW 

Cs = Soil concentration (mg/kg) 
SP"" Soi l to plant uptake factor from literature 
CF - Dry weight to wet weight plant matter conversion factor = 0.2 (unitless) 
PDF - Plant dietary fraction (unitless) 
FR • Feeding rate (kg/day) 

IDF = Invertebrate diecary fraction (unitlcss) 
ADF s Animal dietary fraction (unitless) 
Is - Soil dietary (kg/day) 

SFF = Site foraging frequency "' I (unitlcss) 
BW = Body weight (leg) 

S m all Ma mmal 

BAF 
(mgCOPC/kg 
wet tissue)/(mg 
COPC/kg dry 

soil) 

4.6IE-04 

4.6 1E-04 

4.61E-04 

1.46E-04 

4.61E-04 

5.46E-04 

4.61E-04 

5.43E-04 

5.50E-05 

6.29E-0l 

l.88E-04 

l.21E-03 

5.S0E-01 

4.61E-04 

4.6 IE-04 

2.82E-03 

4.6 IE-04 

4.6 IE-04 

4.61E-04 

5.52E-04 

5.52E-04 

6. ISE-04 

6. ISE-04 

7.97E-0l 

4.75E-0 l 

6.06E-O l 

4.75E-0l 

3.55E-05 

l.50E-03 

I.OOE-03 

2.00E-03 

5.50E-04 

5.S0E-03 

2.00E-02 

I.OOE-02 

I.OOE+OO 

2.00E-02 

3.00E-04 

4.00E-04 

6.00E-03 

t.50E-02 

3.00E-03 

4.00E-02 

2.50E-03 

I.OOE-01 

P:\PlnProj ects\SENECA \PID Area\Report\Draf\ Final\Risk Assessment\Eco Risk Tables\SEAD-121 I\Ecorisk_ I 2 1 I_ soi l.x ls\SHREWEXP 

Sho rt-Tailed 

Shrew Surface 

Soil Exposure 

(mg/kg/day) 

3.2 1E-01 

2.93E-02 

6.22E-O I 

8.35E-0I 

I.ISE->-00 

1.49E->-00 

1.48E->-OO 

1. 19E+OO 

5.65E-02 

5.39E-0l 

l.13E->-00 

2.36E-01 

1.38E-01 

3. 19E->-OO 

2. 19E-01 

4.59E-0I 

3.40E-02 

2.70E+OO 

3.29E+OO 

t.86E-02 

2.85E-02 

2.34E-02 

2.69E-02 

l.lSE-03 

2.21E-03 

7.39E-03 

t.95E-03 

4.2 1E-02 

3. I0E-01 

9.97E-01 

2.34E+o0 

3.50E->-OO 

8.47E+OO 

l.66E+0I 

7.99E+o0 

1.34E+o0 

5. ISE-01 

3.66E+O0 

1.37E+o4 

8.50E->-OO 

t.93E+o t 

4. I0E-01 

2.17E+0 l 

2.40E+0 I 

l.05E+02 

7/19/2005 



TABLE G-4D 
Meadow Vole (Microtus pe,msylvanicus) EXPOSURE - SEAD-1211 SO IL 

SEAD-1 21C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Soil-To-Plant 
Uptake Factor 

Surface Soil (mg CO PC/kg dry 
(0-2 fl bgs) 

EPC Surface Water EPC 
COPC (mg/kg) (mg/L) 

Semivolatile Ore:anic Comoounds 
Acenaohthene 6.1 
Acenaohthvlene 0.56 
Anthracene 12 
Benzo(a)anthracene 28 
Benzo(a)pyrene 23 
Benzo(b)fluoranthene 29 
Benzo(~hi)perylene 29 
Benzo(k)fluoranthene 21 
Bis(2-Ethvlhexvllohthalate 1.6 
Carbazole 6.8 
Chrvsene 32 
Dibenz(a,h)anthracene 4.6 
Dibenzofuran 2 
Fluoranthene 62 
Fluorene 4.2 
Indeno( 1,2,3-cd)ovrene 8.1 
Naohthalene 0.63 
Phenanthrene 52 
Pvrene 64 
PCBs 
Aroclor-1254 0 .03 
Aroclor-1260 0.046 
Pesticides 
44'-DDE 0.034 
4.4'-DDT 0.039 
Aldrin 0.012 
Dieldrin 0.034 
Endosulfan I 0.095 
Endrin 0.03 
Heptachlor epoxide 0.055 
Metals 
Aluminum 2.050 
Antimony 7.5 
Arsenic 32.1 
Cadmium 6.6 5.4.E-04 
Chromium 439 0.006 
Cobalt 205.5 
Cooocr 209 0.0112 
Cvanide 2 
Iron 3.41 
Lead 122 0.0263 
Man2anese 310500 
Nickel 342 3.6.E-03 
Selenium 145.5 2.45.E-03 
Silver 3.05 
Thallium 162.5 
Vanadium 182 
Zinc 329 0.19 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 

tissue)/(mg 
COPC/kgdry 

soil) 

2. IOE-01 
l.72E-01 
l.04E-0J 
2.02E-02 
I.I 0E-02 
l.0IE-02 
5.70E-03 
I.0IE-02 
3.80E-02 
2.74E-0I 
1.87E-02 
6.40E-03 
1.61E-01 
3.72E-02 
l.49E-0 1 
3.90E-03 
4.20E-01 
l.02E-0l 
4.43E-02 

l.00E-02 
I.00E-02 

9.37E-03 
9.37E-03 
7.05E-01 
8.96E-02 
2.37E-0I 
8.96E-02 
2.93E-02 

4.00E-03 
2.00E-01 
3.60E-02 
3.64E-01 
7.50E-03 
8. J0E-02 
4.00E-01 
I.00E+00 
4.00E-03 
4.50E-02 
2.50E-0I 
3.20E-02 
1.60E-02 
4.00E-01 
4.00E-03 
5.50E-03 
l.20E-12 

(I) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs•Is)+(Cw•WR))*SFF]/BW 
Cs= Soil concentration (mg/kg) 
SP = Soil Ip plant uptake factor from literature 
CF = Dry weight to wet weight plant matter conversion factor= 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitlcss) 
Is = Soil dietary (kg dry/day) 
Cw = EPC in surface water (mg COPC/L) 
WR= Water intake rate (Uday) 
SFF = Site foraging frequency = I (unitless) 
BW =Bodyweight (kg) 

Soil-To-Soil 
Invertebrate 

BAF 
(mgCOPC/kg 
wet tissue)/(mg 
COPC/kgdry 

soil) 

7.00E-02 
7.00E-02 
7.00E-02 
3.00E-02 
7.00E-02 
7.00E-02 
7.00E-02 
8.00E-02 
4.00E-02 
6.00E-02 
4.00E-02 
7.00E-02 
5.00E-02 
7.00E-02 
7.00E-02 
8.00E-02 
7.00E-02 
7.00E-02 
7.00E-02 

1.13E+00 
1.13E+OO 

l.26E+00 
l.26E+00 
7.00E-02 
5.00E-02 
6.00E-02 
5.00E-02 
I .40E+-O0 

2.20E-01 
2.20E-01 
I.I0E-01 
9.60E-01 
I.OOE-02 
l.22E-01 
4.00E-02 
1.12E+-O0 
2.20E-01 
3.00E-02 
5.40E-02 
2.00E-02 
2.20E-01 
2.20E-0J 
2.20E-01 
2.20E-01 
5.60E-01 

P:\Pll\Projects\SENECA \PIO Arca\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-12 11\Ecorisk _ 12 1 l_soil.xls\VoleEXP 

Meadow Vole 
Surface Soil 

Exposure 
(mg/kg/day) 

5.50E-01 
4.86E-02 
9.71E-0 1 
2.06E+00 
l.67E+00 
2.1 IE+oo 
2.IOE+-00 
l.53E+00 
l.20E-01 
6.51E-0I 
2.35E+00 
3.33E-01 
l.72E-01 

4.65E+00 
3.56E-01 
5.84E-01 
6.84E-02 
4.20E+00 
4.84E+00 

2.18E-03 
3.34E-03 

2.47E-03 
2.83E-03 
l.60E-03 
2.71E-03 
8.79E-03 
2.39E-03 
4.09E-03 

4.31E-01 
6.70E-01 
2.41E+00 
6.84E-0 I 
3.1 8E+0I 
1.62E+0I 
2.23E+-01 
3. 19E-01 
7.16E-0J 
9.24E+00 
2.91E+-04 
2.55E+0 J 
l.07E+0l 
3.26E-01 
1.17E+0J 
J.32E+0J 
2.37E+0J 
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TABLE G-4E 
Red Fox (V11/pes v11/pes) EXPOSU RE - SEAD-1211 SOIL 

SEAD-12 I C AND SEAD- 1211 RI Report 
Seneca Army Depot Activity 

Surface Soil 
(0-2 ft bgs) 

EPC Surface Water EPC 
COPC (mg/kg) (mg/L) 

Semivolatilc Organic Comnouods 
Acenaohthene 6.1 

Acenaphlhylene 0.56 

Anthracene 12 

Benzo{ a)anthracene 28 

Benzofa)ovrene 23 

Benzo(b)fluorantl1ene 29 

Benzo(ghi)nervlene 29 

Benzo/klfluoranlhene 21 

Bis(2-Ethvlhexvl)ohlhalale 1.6 

Carbazole 6.8 
C hrvsene 32 

Dibenz( a,h)anlhracene 4.6 
Dibenzofuran 2 

Fluoranthene 62 

Fluorene 4.2 
lndeno( 1 ,2,3-cd)□vrenc 8. 1 
Naphthalene 0.63 

Phenanlhrcne 52 

Pvrcne 64 

PCBs 
Aroclor-1254 O.oJ 
Aroclor- 1260 0.046 

Pesticides 
44'-DDE 0 .034 

44'-DDT 0.039 

Aldrin 0.012 

Dieldrin 0.034 

Endosulfan I 0.095 

Endrin 0.03 

Heptachlor epoxide 0.055 

Metals 
Aluminum 2.050 

Antimony 7.5 

Arsenic 32.1 

Cadmium 6.6 5.4.E-04 

Chromium 439 0.006 

Cobalt 205.5 

Co□oer 209 0.01 12 

Cvanidc 2 

Iron 3.41 

Lead 122 0.0263 

Mane.anese 310500 

Nickel 342 3.6.E-03 

Selenium 145.5 2.45 .E-03 

S ilver 3.05 

Thal lium 162.5 

Vanadium 182 

Zinc 329 0.19 

COPC - Chemical of Potcnlial Concern 
EPC c Exposure Point Concentration, the maximum detected concentration 
BAF - Bioaccumu la1ion Factor (un itless) 

Soil -To-Plant Soil-To-Soll 
(mgCOPC/kg Inverteb rate BAF 
dry tissue)/(mg (mg COPC/kg wet 
CO PC/kg dry tissue)/(mg 

soil) CO PC/kg dry soil) 

2. IOE-01 7.00E-02 

l.72E-01 7.00E-02 

l.04E-0 1 7.00E-02 

2.0ZE-02 3.00E-02 

1.IOE-02 7.00E-02 

I.OIE-02 7.00E-02 

5.70E-03 7.00E-02 

I.OIE-02 8.00E-02 

3.SOE-02 4.00E-02 

2.74E-01 6.00E-02 

l.87E-02 4.00E-02 

6.40E-03 7.00E-02 

l.61E-01 5.00E-02 

3.72E-02 7.00E-02 

1.49E-01 7.00E-02 

3.90E-03 8.00E-02 

4.ZOE-01 7.00E-02 

I.OZE-01 7.00E-02 

4.43E-02 7.00E-02 

1.00E-02 ' 1.IJE+OO 

I.OOE-02 I. IJE+oO 

9.37E-03 l.26E+OO 

9.37E-03 l.26E+OO 

7.0SE-01 7.00E-02 

8.96E-02 5.00E-02 

2.37E-OI 6.00E-02 

8.96E-02 5.00E-02 

2.93E-02 l.40E+OO 

4.00E-03 2.ZOE-01 

2.00E-01 2.ZOE-01 

3.60E-02 I.IOE-01 

3.64E-0I 9.60E-OI 

7.SOE-03 l.OOE-02 

8. IOE-02 l.22E-OI 

4.00E-01 4.00E-02 

I.OOE+OO l.l2E+OO 

4.00E-03 2.ZOE-01 

4.SOE-02 3.00E-02 

2.SOE-01 5.40E-02 

3.ZOE-02 2.00E-02 

l.60E-02 2.ZOE-01 

4.00E-01 2.ZOE-01 

4.00E-03 2.ZOE-01 

5.SOE-03 2.ZOE-01 

l.20E- 12 5.60E-01 

( I) Exposurc • [((Cs•SP•CPPDF-FR) + (Cs•IDPBAF•FR) + (Cs•ADF•BAF-FR) + (Cs•ls)+(Cw•WR))•SFF)/BW 
Cs= Soil concentration (mg/kg) 

SP - Soi l to plan! uptak.c factor from literature 
CF O Dry we ight lo wet weight plant matter conversion factor"" 0.2 (unitless) 
PDF .. Plant dietary fraction (unitlcss) 

FR • Feeding rate (kWday) 
JDF = lnvertebra1e dietary fraction (unitlcss) 
ADF - Animal dietary fraction (unitless) 
ls • So;! d;ctary (kg dry/day) 

Cw= EPC in surface water (mg COPC/L) 

WR= Water intake rate (Uday) 
SFF - Sile foraging frequency - I (unillcss) 
BW .. Body weight (kg) 

P:\Pll\Projects\SENECA \PID Area\Report\Draft F inal\Risk Assessment\Eco Risk Tables\SEAD-1211\Ecoris k _ 12 11 _soil.xls\FoxEXP 

Small Mammal 
BAF 

(mgCOPC/kg Red Fox 

wet tissue)/(mg Surface Soil 

CO PC/kg dry Exposure 
soil) (mg/kg/day) 

4.61E-04 l.75E-02 

4.61E-04 l.56E-03 

4.61E-04 3.1 5E-02 

l.46E-04 5.38E-02 

4.61E-04 5.53E-02 

5.46E-04 7.00E-02 

4.61E-04 6.93E-02 

5.43E-04 5.J IE-02 

5.SOE-05 3.JOE-03 

6.29E-O I 6.39E-01 

l .88E-04 6.52E-02 

l.2 IE-03 I.I SE-02 

5.50E-OI l.64E-01 

4.6 1E-04 I.SJE-01 

4.6 IE-04 I.I SE-02 

2.82E-03 2.JOE-02 

4.6 1E-04 2.I ZE-03 

4.61E-04 l.36E-01 

4.61E-04 l.59E-O I 

5.52E-04 4.36E-04 

5.52E-04 6.68E-04 

6.ISE-04 5.45E-04 

6. ISE-04 6.25E-04 

7.97E-01 l.43E-03 

4.75E-01 2.42E-03 

6.06E-OI 8.60E-03 

4.75E-01 2. IJE-03 

3.SSE-05 9.67E-04 

I.SOE-OJ l.77E-01 

1.00E-03 3.48E-02 

2.00E-03 1.0 IE-01 

5.50E-04 8.86E-02 

5.SOE-03 l.07E+OO 

2.00E-02 l.23E+OO 

I.OOE-02 9. l lE-01 

I.OOE+OO 3.23E-0 I 

2.00E-02 2.94E-01 

3.00E-04 2.47E-O I 

4.00E-04 8.61E+o2 

6.00E-03 9.ISE-01 

I.SOE-02 9.07E-OI 

3.00E-03 l.65E-02 

4.00E-02 l.60E+OO 

2.SOE-03 8.00E-0 1 

I.OOE-01 7.38E+OO 
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TABLE G-SA 
DEER MOUSE (Peromyscus maniculatus) EXPOSURE - SEAD-1211 DITCH SOIL 

SEAD-121 C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Ditch Soil EPC Surrace Water EPC 
COPC (mg/kg) (mg/L) 

Semivolatile Organic Compounds 
Acenaphthene 0.74 
Acenaohthvlene 0.42 
Anthracene 1.8 
Benzo(a)anthracene 14 
Benzo(a)pvrene 16 
Benzo(b )fluoranthene 22 
Benzo(ghi)perylene 12 
Benzo(k)fluoranthene 23 
Butvlbenzvlphthalate 0.42 
Carbazole 1.6 
Chrysene 25 
Dibenz(a,h)anthracene 5 
Dibenzofuran 0.356 
Fluoranthene 24 
Fluorene 0.645 
lndeno( 1,2,3-cd\nvrene 12 
Naphthalene 0.35 
Phenanthrene 6.25 
Phenol 0.315 
Pyrene 17 
PCBs 
Aroclor-1254 0.067 
Aroclor- 1260 0.0 14 
Pesticides 
4,4'-DDE 0.0076 
Metals 
Aluminum 2.05 
Arsenic 104 
Cadmium 0.8 5.4E-04 
Chromium 83.9 0.006 
Cobalt 9 1.9 
Copper 130 0.0112 
Iron 3.4 
Lead 93.3 0.0263 
Manganese 14,900 
Mercury 0.18 
Nickel 153 3.6E-03 
Selenium 18 2.45E-03 
Si lver 10.5 
Thallium 2 1.5 
Vanadium 69.4 
Zinc 532 0.190 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 

SP (mg COPC/kg 
dry tissue)/(mg 

COPC/kg dry so il) 

2. IOE-01 
l. 72E-OI 
1.04E-O I 
2.02E-02 
I.IOE-02 
I.OlE-02 
5.70E-03 
I.O IE-02 
7. ISE-02 
2.74E-OI 
l .87E-02 
6.40E-03 
l.61E-O I 
3.72E-02 
l.49E-OI 
3.90E-03 
4.20E-O I 
l.02E-OI 

5.55E+OO 
4.43E-02 

I.OOE-02 
I.OOE-02 

9.37E-03 

4.00E-03 
3.60E-02 
3.64E-Ol 
7.50E-03 
8. IOE-02 
4.00E-01 
4.00E-03 
4.50E-02 
2.50E-O I 
3.75E-02 
3.20E-02 
l.60E-02 
4.00E-0 1 
4.00E-03 
5.50E-03 
l.20E-12 

(I) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs* ls)+(Cw*WR))*SFF)/BW 
Cs= EPC in the appropriate soil exposure interval (mg CO PC/kg dry soi l) 
SP = Soil-to-plant uptake factor ((mg COPC/kg dry tissue)/(mg COPC/kg dry soi l)) 
CF= Dry weight to wet weight plant matter conversion factor= 0.2 (unitless) 
PDF = Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
ls = Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (Uday) 
SFF = Site foraging frequency = I (unitless) 
BW =Bodyweight (kg) 

Terrestria l 
Invertebrate BAF 
(mg COPC/kg wet 

tissue)/(mg COPC/kg 
dry soil) 

7.0E-02 
7.0E-02 
7.0E-02 
3.0E-02 
7.0E-02 
7.0E-02 
7.0E-02 
8.0E-02 
5.0E-02 
6.0E-02 
4.0E-02 
7.0E-02 
5.0E-02 
7.0E-02 
7.0E-02 
8.0E-02 
7.0E-02 
7.0E-02 
l.1E-01 
7.0E-02 

l.1E+OO 
l.1 E+OO 

l.3E+o0 

2.2E-OI 
l.lE-01 
9.6E-O I 
I.OE-02 
1.2E-Ol 
4.0E-02 
2.2E-OI 
3.0E-02 
5.4E-02 
4.0E-02 
2.0E-02 
2.2E-OI 
2.2E-O l 
2.2E-O I 
2.2E-Ol 
5.6E-Ol 

P:\Pll\Projecls\SENECA IPID Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD- 121 I\Ecorisk _ 12 1 l_ditchsoil.xls\MOUSEEXP 

Deer Mo use 
Ditch So il 
Exposure 

(mg/kg/day) 

2.69E-02 
I .45E-02 
5.68E-02 
l.86E-01 
4.39E-OI 
6.02E-OI 
3.26E-OI 
7. l3E-0I 
9.59E-03 
5.68E-02 
4.2 IE-O I 
l.36E-OI 
9.53E-03 
6.86E-OI 
2.l6E-02 
3.69E-OI 
l .60E-02 
l.97E-OI 
9. IOE-02 
4.9IE-OI 

2.77E-02 
5.78E-03 

3.48E-03 

3.IOE-01 
4.48E+OO 
2.94E-OI 
4.55E-0 1 
4.54E+OO 
4.40E+OO 
5.15E-OI 
l .34E+o0 
4.80E+02 
3. l 8E-03 
l.55E+o0 
l.48E+OO 
l .04E+OO 
l.76E+OO 
5.67E+OO 
l.09E+o2 
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TABLEG-5B 
AMERICAN ROBIN (Turdus migratorills) EXPOSURE - SEAD-1211 DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Soil-To-Plant 
Uptake Factor 

Ditch Soil (mg COPC/kg dry 
EPC Surface Water EPC tissue)/(mg 

core (mg/kg) (lng/L) COPC/kg dry soil) 

Sem ivolatil e Organic Compounds 
Acenaph1hene 0.74 2.l0E-01 
Acenaph1hvlene 0.42 l.72E-0I 
Anlhracenc 1.8 1.04E-0 I 
Benzo(a)anlhracene 14 2.02E-02 
Benzo(a lnvrene 16 l.l0E-02 
Benzo(b )fiuoranthene 22 1.0IE-02 
Benzo(ghi)perylene 12 5.70E-03 
Benzo(k)fluoranthene 23 I.0lE-02 
Butvlbenzvlohthalate 0.42 7.15E-02 
Carbazole 1.6 2.74E-0I 
Chrvsene 25 l.87E-02 
Dibenz(a,h )anthracene 5 6.40E-03 
Di benzo furan 0.3555 1.61 E-0 l 
Fluoranthene 24 3.72E-02 
Fluorene 0.645 1.49E-0l 
Indeno( 1,2,3 -cd)pyrene 12 3.90E-03 
Naphthalene 0.35 4.20E-0I 
Phenanthrene 6.25 l.02E-01 
Phenol 0.315 5.55E+00 ----
Pyrene 17 4.43E-02 
PCBs 
Aroclor-1254 0.067 I.00E-02 
Aroclor-1260 0.014 1.00E-02 
Pesticides 
4,4'-DDE 0.00755 9.37E-03 
Metals 
Aluminum 2.05 4.00E-03 
Arsenic 104 3.60E-02 
Cadmium 0.8 5.4E-04 3.64E-0l 
Chromium 83.9 o.oi 7.50E-03 
Cobalt 91.9 8. I0E-02 
Copper 130 0.01 4.00E-01 
Iron 3.4 4.00E-03 
Lead 93 0.03 4.50E-02 
Manganese 14,900 2.50E-01 
Mercury 0.18 3.75E-02 
Nickel 153 3.6E-03 3.20E-02 
Selenium 18 2.5E-03 I.60E-02 
Sil ver 10.5 4.00E-01 
Thallium 21.5 4.00E-03 
Vanadium 69.4 5.50E-03 
Zinc 532 0.19 l.20E- 12 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 
(!) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*ls)+(Cw*WR))*SFF]/BW 
Cs= Soil concentration (mg/kg) 
SP= Soil Ip plant uptake factor from literature 
CF = Dry weight to wet weight plant matter conversion factor = 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is= Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (Uday) 
SFF = Site foraging frequency= I (unitless) 
BW = Bodyweight (kg) 

Soil-To-Soil 
Invertebrate BAF 
(mg COPC/kg wet 

tissue)/(mg 
COPC/kg dry soil) 

7.00E-02 
7.00E-02 
7.00E-02 
3.00E-02 
7.00E-02 
7.00E-02 
7.00E-02 
8.00E-02 
5.00E-02 
6.00E-02 
4.00E-02 
7.00E-02 
5.00E-02 
7.00E-02 
7.00E-02 
8.00E-02 
7.00E-02 
7.00E-02 
1.I0E-01 
7.00E-02 

l.13E+00 
l.13E+00 

1.26E+00 

2.20E-0I 
l.l0E-01 
9.60E-0I 
I.00E-02 
1.22E-01 
4.00E-02 
2.20E-0l 
3.00E-02 
5.40E-02 
4.00E-02 
2.00E-02 
2.20E-0l 
2.20E-0I 
2.20E-0l 
2.20E-0I 
5.60E-0I 

P:IP11'Projec1s\SENECAIPID Area\Rcport\Drafi Final\Risk Assessment\Eco Risk Tables\SEAD-12 t l\Ecorisk_ l21 I_dilchsoil.xls\ROBINEXP 

American Robin 
Ditch Soil 
Exposure 

(mg/kg/day) 

3.29E-02 
l .86E-02 
7.89E-02 
3.75E-0l 
6.92E-0l 
9.52E-0l 
5.19E-01 
l.09E+o0 
l.49E-02 
6.52E-02 
7.73E-0l 
2.16E-01 
1.28E-02 
l.04E+00 
2.85E-02 
5.68E-0l 
l.60E-02 
2.74E-0l 
2.97E-02 
7.39E-0I 

3.22E-02 
6.73E-03 

4.04E-03 

2.81E-0l 
6.23E+o0 
3.30E-0l 
l.55E+00 
5.99E+00 
4.33E+o0 
4.67E-0I 
2.52E+o0 
5.68E+o2 
5.59E-03 
3.48E+o0 
l.89E+o0 
l.13E+o0 
2.26E+00 
7.30E+o0 
l.31E+o2 
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TABLE G-SC 
Short-Tailed Shrew (Blariua brevicauda ) EXPOSURE - SEAD-1211 DITCH SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Ditch Soil 

EPC Surface Water EPC 
COPC (mg/kg) (mg/L) 

Semivolatile Organic Compounds 
Acenanhthene 0 .74 

Acenanhthvlene 0.42 

Anthracene 1.8 

Benzo(a)anthracene 14 

Benzo( a )nvrene 16 

Benzo(b ) fluoranthene 22 

Benzo(gh i)perylene 12 

Benzo(k)fluoranthene 23 

Butylbenzylphtha late 0.42 

Carbazole 1.6 

Chrysene 25 

Di benz( a,h )an thracene 5 

Dibenzofuran 0.3555 

Fluoranthene 24 

F luorene 0.645 

lndeno( 1,2,3-cd)nvrene 12 

Naphthalene 0.35 

Phenanthrene 6 .25 

Phenol 0.3 15 

Pvrene 17 

PCBs 
Aroclor- 1254 0 .067 

Aroclor-1 260 0.0 14 

Pesticides 
4,4'-DDE 0.00755 

Metals 
A luminum 2 .05 

A rsenic 104 

Cadmium 0.8 5.4E-04 

Chromium 83 .9 0 .0 1 

Cobalt 9 1.9 

Cooner 13 0 0 .0 1 

Iron 3.4 

Lead 93 0.03 

M anganese 14,900 

Mercury 0 . 18 

N ickel 153 3.6E-03 

Selenium 18 2.5E-03 

Silver 10.5 

Thallium 21.5 

Vanadium 69.4 

Z inc 532 0 .1 9 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 

Soil-To-So il 
Soil-To-Plant Invertebrate BAF 

(mg COPC/kg dry (mg CO PC/kg wet 
tissue)/(mg COPC/kg tissue)/(mg COPC/kg 

dry soil) dry soil) 

2.IOE-01 7.00E-02 

l.72E-0 1 7.00E-02 

l.04E-0I 7.00E-02 

2.02E-02 3.00E-02 

I.I OE-02 7.00E-02 

I.OIE-02 7.00E-02 

5.70E-03 7.00E-02 

I.O IE-02 8.00E-02 

7. l5E-02 5.00E-02 

2.74E-0I 6.00E-02 

l.87E-02 4.00E-02 

6.40E-03 7.00E-02 

1.61E-0 1 5.00E-02 

3.72E-02 7.00E-02 

l.49E-OI 7.00E-02 

3.90E-03 8.00E-02 

4.20E-OI 7.00E-02 

l.02E-O I 7.00E-02 

5.55E+OO l.lOE-01 

4.43E-02 7.00E-02 

I.OOE-02 1. l3E+OO 

I.OOE-02 l.1 3E+OO 

9.37E-03 l.26E+OO 

4.00E-03 2.20E-O I 

3.60E-02 l.l OE-0 1 

3.64E-0 I 9.60E-OI 

7.50E-03 I.OOE-02 

8. IOE-02 1.22E-OI 

4.00E-01 4.00E-02 

4.00E-03 2.20E-0 I 

4.50E-02 3.00E-02 

2.50E-OI 5.40E-02 

3.75E-02 4.00E-02 

3.20E-02 2.00E-02 

l.60E-02 2.20E-O I 

4.00E-01 2.20E-O I 

4.00E-03 2.20E-O I 

5.50E-03 2.20E-O I 

l.20E- l2 5.60E-OI 

( I) Exposure= [((Cs•SP•CPPDPFR) + (Cs•IDPBAPFR) + (Cs•ADF•BAF-FR) + (Cs• ls)+(Cw•WR))'SFF]/BW 

Cs = Soil concentration (mg/kg) 

SP = Soil to plant uptake factor from literature 
CF = Dry weight to wet weight plant matter conversion factor= 0.2 (unilless) 

PDF = Plant dietary fract ion (unitless) 

FR = Feeding rate (kg/day) 

IDF = Invertebrate dietary fraction (unitless} 
ADF = Animal dietary fraction (unitless) 

ls = Soil dietary (kg/day) 

SFF = Si te foraging frequency= I (uni tlcss) 

BW = Bodyweight (kg) 

Small Mammal BAF 
(mg COPC/kg wet 

tissue)/(mg COPC/kg 
d ry soil) 

4.6 1E-04 

4.61E-04 

4.6 IE-04 

l.46E-04 

4.6 1E-04 

5.46E-04 

4.61E-04 

5.43E-04 

4.49E-OI 

6.29E-OI 

1.88E-04 

l.2 IE-03 

5.50E-O I 

4.6 1 E-04 

4.6 1E-04 

2.82E-03 

4.6IE-04 

4.6 1E-04 

l.34E+OO 

4.6IE-04 

5.52E-04 

5.52E-04 

6. l8E-04 

l.50E-03 

2.00E-03 

5.50E-04 

5.50E-03 

2.00E-02 

I.OOE-02 

2.00E-02 

3.00E-04 

4.00E-04 

2.50E-0 1 

6.00E-03 

l.50E-02 

3.00E-03 

4.00E-02 

2.50E-03 

l.OOE-0 1 

P:\PI1\Proj ects\SENECA \PID Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-121 I\Ecorisk _ 121 1_ ditchsoil.xls\SHREWEXP 

Short-Ta iled 
Shrew Ditch 

Soil Exposure 
(mg/kg/day) 

3.89E-02 

2.20E-02 

9.33E-02 

4.18E-0 I 

8.20E-OI 

l.1 3E+OO 

6. l4E-0 I 

l.30E+OO 

2.66E-02 

1.27E-O I 

8.80E-0I 

2.56E-0 I 

2.46E-02 

1.23E+OO 

3.36E-02 

6.80E-0 1 

l.89E-02 

3.24E-01 

5.57E-02 

8.75E-OI 

4. l5E-02 

8.68E-03 

5.2 IE-03 

3.I OE-0 1 

7.59E+OO 

4.25E-0 I 

l.62E+OO 

7.40E+OO 

4.97E+OO 

5.l5E-01 

2.80E+OO 

6.59E+02 

8.6 IE-03 

3.80E+OO 

2.38E+OO 

1.41E+OO 

2.87E+OO 

9. l4E+OO 

l.70E+02 
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TABLE G-SD 
MEADOW VOLE (Microtuspe11 11sylva11ic11s) EXPOSURE-SEAD-1211 DITCH SOIL 

SEAD-l21C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

So il-To-Plant Uptake Soil-To-Soil 
Factor Invertebrate BAF Meadow Vole 

Ditch So il (mg COPC/kg dry 
EPC Surface Water EPC tiss ue)/(mg CO PC/kg 

core (mg/kg) (mg/L) 

Semivo latile Orga nic Compounds 
Acenaphthene 0.74 
Acenaohthvlene 0.42 
Anthracene 1.8 
Benzo( a )anthracene 14 
Benzo(a)ovrene 16 
Benzo(b )fluoranthene 22 
Benzo( i,,hi)oervlene 12 
Benzo(k)fluoranthene 23 
Butvlbenzvlohthalate 0.42 
Carbazole 1.6 
Chrvsene 25 
Dibenz(a,h)anthracene 5 
Dibenzofuran 0.3555 
Fluoranthene 24 
Fluorene 0.645 
lndeno( 1,2,3-cd\nvrene 12 
Naphthalene 0.35 
Phenanthrene 6.25 
Phenol 0.3 15 
Pvrene 17 
PCBs 
Aroclor- 1254 0.067 
Aroclor- 1260 0.014 
Pesticides 
4,4'-DDE 0.00755 
Metals 
Aluminum 2.05 
Arsenic 104 
Cadmium 0.8 5.4E-04 
Chromium 83.9 0.0 1 
Cobalt 91.9 
Copper 130 0.0 1 
Iron 3.4 
Lead 93 0,03 
Manganese 14,900 
Mercury 0. 18 
Nickel 153 3.6E-03 
Selenium 18 2.5E-03 
Si lver 10.5 
Thallium 2 1.5 
Vanadium 69.4 
Zinc 532 0. 19 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (unitless) 
SP = Soil to plant uptake factor (unitless) 

dry soil) 

2. IOE-01 
l.72E-OI 
l.04E-OI 
2.02E-02 
1.I OE-02 
l.OIE-02 
5.70E-03 
l.OIE-02 
7.15E-02 
2.74E-OI 
l.87E-02 
6.40E-03 
l.6 1E-O I 
3.72E-02 
1.49E-0 1 
3.90E-03 
4.20E-O l 
l.02E-O I 

5.55E+OO 
4.43E-02 

1.00E-02 
l .OOE-02 

9.37E-03 

4.00E-03 
3.60E-02 
3.64E-Ol 
7.50E-03 
8. IOE-02 
4.00E-0 1 
4.00E-03 
4.50E-02 
2.50E-0 1 
3.75E-02 
3.20E-02 
l.60E-02 
4.00E-01 
4.00E-03 
5.50E-03 
l.20E- 12 

( I) Exposure= (((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*ls)+(Cw*WR))*SFF)/BW 
Cs = Soil concentration (mg/kg) 
SP = Soil Ip plant uptake factor from literature 
CF= Dry weight to wet weight plant matter conversion factor = 0.2 (unitless) 
PDF = Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is = Soi l dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (Uday) 
SFF = Site foraging freq uency = I (unitless) 
BW = Body weight (kg) 

(mg COPC/kg wet 
tissue)/(mg COPC/kg 

dry so il) 

7.00E-02 
7.COE-02 
7.00E-02 
3.00E-02 
7.00E-02 
7.00E-02 
7.00E-02 
8.00E-02 
5.00E-02 
6.00E-02 
4.00E-02 
7.00E-02 
5.00E-02 
7.00E-02 
7.00E-02 

·8.00E-02 
7.00E-02 
7.00E-02 
1. IOE-0 1 
7.00E-02 

1. 13E+OO 
l.1 3E+OO 

l.26E+OO 

2.20E-0 1 
l.lOE-01 
9.60E-Ol 
l.OOE-02 
l.22E-0 1 
4.00E-02 
2.20E-01 
3.00E-02 
5.40E-02 
4.00E-02 
2.00E-02 
2.20E-Ol 
2.20E-01 
2.20E-O l 

- 2.20E-0 1 
5.60E-O l 

P:\PlnProjects\SENECA IPID Area\Report\Draft Final\Risk Assessmcnt\Eco Risk Tables\SEAD-1 2 11\Ecorisk_ 12 1 l_di tchsoil.xls\ Vole EXP 

Ditch Soil 
Exposure 

(mg/kg/day) 

6.67E-02 
3.65E-02 
1.46E-OI 
l.03E+OO 
l.l6E+o0 
l .60E+OO 
8.68E-0 1 
l.67E+OO 
3.28E-02 
l.53E-01 
l.84E+OO 
3.62E-OI 
3.05E-02 
l .80E+OO 
5.47E-02 
8.66E-0 1 
3.80E-02 
5.04E-OI 
l.76E-O l 
l .29E+OO 

4.87E-03 
l .02E-03 

5.48E-04 

4.3 1E-O l 
7.79E+o0 
8.30E-02 
6.08E+OO 
7.25E+OO 
l.39E+O l 
7. 16E-01 
7.07E+OO 
l .40E+03 
l.35E-02 
1.1 4E+OI 
l .32E+OO 
1.12E+OO 
l.55E+o0 
5.02E+OO 
3.82E+O l 
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TABLE G-SE 
RED FOX (V11/pes v11/pes) Exposure - SEAD-1211 DITCH SOIL 

SEAD-121 C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Ditc h Soi l 

EPC S urface Water EPC 

COPC (mg/kg) (mg/L) 

Semivola tile Organic Compounds 

Acenaohthene 0 .74 

Acenaohthylene 0.42 

Anthracene 1.8 

Benzo(a)anthracene 14 

Benzo(a)pyrene 16 
Benzo(b )flunranthene 22 

Benzo(ghi)oervlene 12 

Benzo(k)fluoranthene 23 

Butvlbenzvlohthalate 0.42 

Carbazole 1.6 
Chrvsene 25 
Dibenz(a,h)anthracene 5 
Dibenzofuran 0.3555 
Fluoranthene 24 

Fluorene 0 .645 

Indeno( 1,2,3-cd)pyrene 12 

Naohthalene 0 .35 

Phenanthreile 6.25 

Phenol 0.3 15 

Pvrene 17 

PCBs 
Aroclor- 1254 0.067 
Aroclor-1260 0.014 

Pesticides 
4,4'-DDE 0.00755 
Metals 
A luminum 2.05 
Arsenic 104 

Cadmium 0.8 5.4E-04 

Chromium 83.9 0 .0 1 
Cobalt 91.9 
Copper 130 0.01 

Iron 3.4 

Lead 93 0.03 
Manganese 14,900 

Mercurv 0. 18 
Nickel 153 3.6E-03 
Selenium 18 2.5E-03 
Si lver 10.5 
Thallium 2 1.5 
Vanadium 69.4 
Zinc 532 0.19 

COPC = Chemica l of Potential Concern 
EPC = Exposure Point Concentration, the maximum detected concentration 
BAF = Bioaccumulation Factor (un itless) 

Soil-To-Plant So il-To-Soil 

(mg COPC/kg Invertebrate BAF 
dry tiss ue)/(m g (mg COPC/kg wet 
COPC/kg dry tissue)/(mg COPC/kg 

soil) dry so il) 

2.I0E-0 1 7.00E-02 

l.72E-0 1 7.00E-02 

l.04E-0 1 7.00E-02 

2.02E-02 3.00E-02 

l.l 0E-02 7.00E-02 

l.0IE-02 7.00E-02 

5.?0E-03 7.00E-02 

l.0IE-02 8.00E-02 

7. 15E-02 5.00E-02 

2.74E-0 1 6.00E-02 

I.87E-02 4.00E-02 

6.40E-03 7.00E-02 

l.61E-01 5.00E-02 
3.72E-02 7.00E-02 

l.49E-01 7.00E-02 
3.90E-03 8.00E-02 

4.20E-01 7.00E-02 

l.02E-0 1 7.00E-02 

5.55E+00 1.I0E-01 

4.43E-02 7.00E-02 

l.OOE-02 1.1 3E+00 

l.00E-02 l.1 3E+00 

9.37E-03 1.26E+00 

4.00E-03 2.20E-0 1 

3.60E-02 1.I0E-01 
3.64E-0 1 9.60E-0I 

7.50E-03 l.00E-02 

8. I0E-02 l.22E-01 

4.00E-01 4.00E-02 

4.00E-03 2.20E-01 

4.50E-02 3.00E-02 
2.50E-0 1 5.40E-02 

3.75E-02 4.00E-02 

3.20E-02 2.00E-02 

l.60E-02 2.20E-0I 

4.00E-01 2.20E-0 1 

4.00E-03 2.20E-01 

5.50E-03 2.20E-0 1 
l.20E- 12 5.60E-0 1 

(I) Exposure= [((Cs'SP'CF"PDF'FR) + (Cs'IDF'BAF'FR) + (Cs'ADF'BAF'FR) + (Cs' Is)+(Cw'WR))'SFF]/BW 
Cs = Soi l concentration (mg/kg} 

SP= Soi l lo plant uptake factor from literature 
CF= Dry weight to wet weight plant matter conversion factor = 0.2 (unitless) 
PDF = Plant dietary fract ion (un itl ess) 
FR= Feeding rate (kg/day) 

IDF = Invertebrate dietary fractio n (uni lless) 
ADF = Animal dietary fraction (unidess) 
Is = Soil dietary (kg dry/day) 

Cw= EPC in surface water (mg COPC/L) 

WR= Water intake rate (Uday) 
SFF = Site foraging frequency = I (unitless) 
BW ~ Body weight (kg) 

S m a ll Mamm al BAF 

(mg COPC/kg wet 

tissue)/(mg COPC/kg 
dry so il) 

4.6 1E-04 

4.6 1 E-04 

4.61 E-04 

I.46E-04 

4.6 1E-04 

5.46E-04 

4.6 1E-04 

5.43E-04 

4.49E-0 1 

6.29E-0 1 

l.88E-04 

l.21 E-03 

5.50E-0 1 
4.61E-04 

4.61E-04 

2.82E-03 

4.61E-04 

4.61E-04 

l .34E+00 

4.6 1E-04 

5.52E-04 

, 5.52E-04 

6.ISE-04 

1.50E-03 

2.00E-03 

5.50E-04 

5.50E-03 

2.00E-02 

I.OOE-02 

2.00E-02 

3.00E-04 

4.00E-04 

2.50E-0 1 

6.00E-03 

l.50E-02 

3.00E-03 

4.00E-02 

2.50E-03 
l.00E-01 

P:\Pl1\P
0

roj ects\SENECA \PIO Area\Report\Drafl Final\Risk Assessmcnt\Eco Risk Tables\SEAD- 121 l\Ecorisk _ 121 l_ ditchsoil.xls\FoxEXP 

Red Fox Ditch 

So il Expos ure 

(mg/kg/day) 

2. 12E-03 

1.l ?E-03 

4.72E-03 

2.69E-02 

3.84E-02 

5.3 IE-02 

2.87E-02 

5.8 1 E-02 

2.82E-02 

I.50E-0 1 

5.I0E-02 

l.25E-02 

2.92E-02 
5.9 1E-02 

l.76E-03 

3.41E-02 

1.l SE-03 

l.64E-02 

6.60E-02 

4.22E-02 -

9.73E-04 

2.03E-04 

l.21 E-04 

1.77E-0 1 

3.27E-0I 

I.0SE-02 

2.05E-0 1 

5.5 1E-0 I 

5.67E-01 

2.94E-0I 

l.89E-01 

4.13E+0 I 

6.89E-03 

4. I IE-01 

1.12E-01 

5.67E-02 

2. II E-0 1 

3.05E-0 1 
1.19E+0 I 
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TABLE G-SF 
GREAT BLUE HERON (Ardea herodias) EXPOSURE - SEAD-1211 DlTCH SOIL 

SEAD-121C AND SEAD-1211 RJ Report 
Seneca Army Depot Activity 

Ditch S oil 

EPC S u rface \ Vater 

COPC (mg/kg) EPC (mg/L) 

Semivolatile Organic Compounds 
Acenaphthene 0.74 

Acenaphthylene 0.42 

Anthracene 1.8 

Benzo(a)anthracene 14 

Benzo(alnvrene 16 

Benzo(b)tluoranthene 22 

Benzo( ghi)pervlene 12 

Benzo(k)tluoranthene 23 

Butvlbenzvlohtha late~ 0.42 

Carbazole 1.6 

Chrvsene 25 

Dibenz(a,h)anthracene 5 
Dibenzofuran 0 .3555 

Fluoranthene 24 

Fluorene 0.645 

lndeno( 1,2,3-cd)pvrene 12 

Naphthale ne 0.35 

Phenanthrene 6.25 

Phenol 0.3 15 

Pvrene 17 

PCBs 
Aroclor- 1254 0.067 

Aroclor-1 260 0.014 

Pesticides 
4,4'-DDE 0 .00755 

Metals 
Aluminum 2.05 

Arsenic 104 

Cadmium 0 .8 5.4E-04 

Chromium 83.9 0.0 1 

Cobalt 91.9 
Copper 130 0.0 1 

Iron 3.4 

Lead 93 0.03 

Manganese 14,900 

Mercury 0 . 18 

Nickel 153 3.6E-03 

Selenium 18 2.SE-03 

S ilver 10.5 

Thallium 21.5 

Vanadium 69.4 
Z inc 532 0. 19 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentralion, the maximum detected concentrat ion 
BAF = Bioaccumulation Factor {uni tl ess) 

So il-To-Plant Soil-To-In vertebrate 

(mgCOPC/kg BAF 
dry tissue)/(mg (mg COPC/ kg wet 

COPC/kg dry tissue)/(mg 

soil) COPC/kg dry so il) 

2. I0E-0 1 7.00E-02 

l.72E-0 1 7.00E-02 

1.04E-0 t 7.00E-02 

2.02E-02 3.00E-02 

I.I 0E-02 7.00E-02 

I.0 IE-02 7.00E-02 

5.70E-03 7.00E-02 

1.01 E-02 8.00E-02 

7.ISE-02 5.00E-02 

2.74E-01 6.00E-02 

l.87E-02 4.00E-02 

6.40E-03 7.00E-02 

!.6 1E-0t 5.00E-02 

3.72E-02 7.00E-02 

l.49E-01 7.00E-02 

3.90E-03 8.00E-02 

4.20E-01 7.00E-02 

l.02E-0 1 7.00E-02 

5.55E+00 I.I 0E-0 1 

4.43E-02 7.00E-02 

I.00E-02 1.1 3E+O0 

I.00E-02 1.13E+O0 

9.37E-03 1.26E+00 

4.00E-03 2.20E-01 

3.60E-02 I.I0E-01 

3.64E-0 l 9.60E-0I 

7.S0E-03 I.OOE-02 

8. I0E-02 l.22E-0 1 

4.00E-01 4.00E-02 

4.00E-03 2.20E-01 

4.S0E-02 3.00E-02 

2.S0E-0 1 5.40E-02 

3.75E-02 4.00E-02 

3.20E-02 2.00E-02 

l.60E-02 2.20E-0 1 

4.00E-01 2.20E-0 1 

4.00E-03 2.20E-0I 

5.S0E-03 2.20E-0 1 

l.20E- l 2 5.60E-0 I 

(1) Exposure= (((Cs•sp•cf'PDF•FR) + (Cs•JDF'BAF•FR) + (Cs•ADPBAF•FR) + (Cs•ts)+(Cw•WR))•SFF]/BW 
Cs= Soil concentration (mg/kg) 

SP= Soi l to plant uptake factor from literature 
CF = Dry weight to wet weight plant matter convers ion factor = 0.2 (u nitlcss) 

PDF = Plant dietary fraction (unitless) 
FR = Feeding rate (kg/day) 
IDF = Invertebrate dietary frac tion (unitless) 
ADF = Animal dietary fraction (un itless) 
Is= Soil dietary (kg dry/day) 

C w = EPC in surface water (mg COPC/L) 

WR = Water intake rate (Uday) 
SFF = Site foraging frequency= I (unitlcss) 

BW =Bodyweight (kg) 

Small Mammal 
OAF 

(mg C OPC/kg 

wet tissue)/(mg 
COPC/kg dry 

so il) 

4.6 IE-04 

4.6 1E-04 

4.61 E-04 

1.46E-04 

4.61E-04 

5.46E-04 

4.6 1E-04 

5.43E-04 

4.49E-0 ! 

6.29E-0 1 

l.88E-04 

l.2 IE-03 

5.S0E-0 1 

4.6 1E-04 

4.6 1E-04 

2.82E-03 

4.6 IE-04 

4.61E-04 

l.34E+00 

4.6 IE-04 

5.52E-04 

5.52E-04 

6.18E-04 

I.SOE-OJ 

2.00E-03 

5.S0E-04 

5.S0E-03 

2.00E-02 

I.00E-02 

2.00E-02 

3.00E-04 

4.00E-04 

2.S0E-0 1 

6.00E-03 

I.S0E-02 

3.00E-03 

4.00E-02 

2.S0E-03 

I.00E-01 

P:\Pll\Projects\SENECAIPID Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD- 12 1 l\Ecorisk _ 12 11_ ditchsoil.xls\HeronEXP 

G reat Blue Heron 

Ditch Soil an d 

Surface Water 

Exposure 
(m g/kg/day) 

6.76E-03 

3.84E-03 

l.64E-02 

1.25E-01 

1.46E-01 

2.0lE-01 

I.I0E-01 

2. I IE-01 

3.70E-02 

!.92E-01 

2.24E-01 

4.63E-02 

3.77E-02 

2.19E-01 

5.89E-03 

I.I SE-0 1 

3.20E-03 

5.7 1E-02 

7.72E-02 

l.55E-0 1 

8.69E-04 

!.81E-04 

I.0 IE-04 

9.23E-02 

9.93E-01 

9.91E-03 

8.23E-0 1 

1.1 7E+O0 

l.39E+O0 

l.53E-0I 

8.37E-01 

l.35E+02 

9.55E-03 

1.52E+00 

2.20E-0 I 

!.06E-01 

3.58E-0 1 

6.96E-0l 

l. 51E+Ol 
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TABLE G-8A 
DEER MOUSE (Peromyscus maniculatus) EXPOSURE BASED ON MEAN CONCENTRATION - SEAD-1211 SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Surface Soil SP Terrestria l Invertebrate BAF 
(0-2 ft bgs) EPC Surface Water (mg COPC/kg dry tissue)/ (mg CO PC/kg wet tissue)/ 

COPC (mg/kg) EPC (mg/L) (mg COPC/kg dry soil) (mg COPC/kg dry soil) 

Semivolatile Organic Compounds 

Anthracene 0.7 l.04E-OI 7.0E-02 

Benzo( a )anthracene 1.9 2.02E-02 3.0E-02 

Benzo( a \nvrene 1.7 l.lOE-02 7.0E-02 

Benzo(b )fluoranthene 1.9 I.OIE-02 7.0E-02 
Benzo(ghi)perylene 1.7 5.70E-03 7.0E-02 

Benzo(k)fluoranthene 1.9 I.OIE-02 8.0E-02 

Chrvsene 2.4 l.87E-02 4.0E-02 

Phenanthrene 2.9 l.02E-01 7.0E-02 

Pyrene 5.0 4.43E-02 7.0E-02 

Pesticides 
4,4'-DDT 0.0028 9.37E-03 l.3E+OO 

Metals 
Antimony 2.5 2.00E-01 2.2E-01 
Arsenic 8.3 3.60E-02 l.lE-01 
Cadmium 0.65 0.00054 3.64E-O l 9.6E-Ol 
Chromium 29 0.006 7.50E-03 l.OE-02 
Cobalt 18 8. IOE-02 l.2E-Ol 

Coooer 32 0.0112 4.00E-01 4.0E-02 
Cyanide 0.36 l.OOE+OO l.lE+OO 
Lead 30 0.0263 4.SOE-02 3.0E-02 
Manganese 15037 2.SOE-01 5.4E-02 
Selenium 6.3 0.0025 l.60E-02 2.2E-Ol 
Si lver 0.64 4.00E-01 2.2E-Ol 
Thallium 6.5 4.00E-03 2.2E-Ol 
Vanadium 21 5.50E-03 2.2E-Ol 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the mean detected concentration for soil and the maximum detected concentration for surface water 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (unitless) 
(I) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*ls)+(Cw*WR))*SFF]/BW 
Cs = EPC in the appropriate soil exposure interval (mg COPC/kg dry soil) 
SP = Soil-to-plant uptake factor ((mg COPC/kg dry tissue)/(mg COPC/kg dry soil)) 
CF= Dry weight to wet weight plant matter conversion factor= 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (Uday) 
SFF = Site foraging frequency= I (unitless) 
BW =Bodyweight (kg) 

P:\PI1\Projects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD-1211\Ecorisk _ 121 l_soil.xls\MOUSEEXP _ avg 

Deer Mouse 
Surface Soil 

Exposure 
(mg/kg/day) 

2.21E-02 
2.55E-02 
4.78E-02 
5.3 IE-02 
4.70E-02 
5.76E-02 
4.08E-02 
9.27E-02 
1.44E-Ol 

l.27E-03 

2.22E-Ol 
3.59E-Ol 
2.38E-Ol 
l.59E-Ol 
8.76E-Ol 
1.08E+OO 
l.65E-Ol 
4.31E-Ol 
4.85E+o2 
5.18E-Ol 
6.40E-02 
5.32E-01 
l.68E+OO 

7/19/2005 



TABLEG-8B 
AMERICAN ROBIN (Turd11s migratori11s) EXPOSURE BASED ON MEAN CONCENTRATION - SEAD-1211 SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

Surface Soil Soil-To-Plant Uptake Factor Soil-To-Soil Invertebrate BAF 
(0-2 ft bgs) EPC Surface Water EPC (mg COPC/kg dry tissue)/ (mg COPC/kg wet tissue)/ 

core (mg/kg) (mg/L) (mg COPC/kg dry soil) (mg COPC/kg dry soil) 

Semivolatile Organic Compounds 

Anthracene 0.7 1.04E-0I 7.00E-02 

Benzo(a)anthracene 1.9 2.02E-02 3.00E-02 
Benzo(a)nvrene 1.7 l.l0E-02 7.00E-02 
Benzo(b )fluoranthene 1.9 1.0IE-02 7.00E-02 

Benzo( 2hi)nerylene 1.7 5.70E-03 7.00E-02 
Benzo(k)fluoranthene 1.9 1.0IE-02 8.00E-02 
Chrvsene 2.4 l.87E-02 4.00E-02 
Phenanthrene 2.9 l.02E-0I 7.00E-02 
Pyrene 5.0 4.43E-02 7.00E-02 
Pesticides 
4,4'-DDT 0.0028 9.37E-03 1.26E+00 
Metals 
Antimony 2.5 2.00E-01 2.20E-01 
Arsenic 8.3 3.60E-02 l.l0E-01 
Cadmium 0.65 0.00054 3.64E-0I 9.60E-0I 
Chromium 29 0.006 7.50E-03 I.00E-02 
Cobalt 18 8. I0E-02 l.22E-0I 
Conner 32 0.0112 4.00E-01 4.00E-02 
Cyanide 0.36 I.00E+O0 1.12E+O0 
Lead 30 0.0263 4.50E-02 3.00E-02 
Man2anese 15037 2.S0E-01 5.40E-02 
Selenium 6.3 0.0025 l.60E-02 2.20E-0l 
Silver 0.64 4.00E-01 2.20E-0I 
Thallium 6.5 4.00E-03 2.20E-01 
Vanadium 21 5.50E-03 2.20E-01 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the mean detected concentration for soil and the maximum detected concentration for surface water 
BAF = Bioaccumulation Factor (unitless) 
SP = Soil to plant uptake factor (unitless) 
(I) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*ls)+(Cw*WR))*SFF]/BW 
Cs= Soil concentration (mg/kg) 
SP = Soil Ip plant uptake factor from literature 
CF= Dry weight to wet weight plant matter conversion factor= 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR = Water intake rate (L/day) 
SFF = Site foraging frequency= I (unitless) 
BW =Bodyweight (kg) 

P:\Pll\Projects\SENECA\PID Area\Report\Draft Final\Risk Asscssment\Eco Risk Tables\SEAD-121 I\Ecorisk_ 121 l_soil.xls\ROBINEXP _avg 

American Robin 
Surface Soil 

Exposure 
(mg/kg/day) 

3.08E-02 
5. I 6E-02 
7.55E-02 
8.39E-02 
7.49E-02 
8.8 1E-02 
7.49E-02 
l.29E-01 
2. 17E-0 I 

l.47E-03 

2.61E-0I 
4.99E-0I 
2.67E-0I 
5.42E-01 
l.l6E+00 
l.06E+O0 
l.75E-0I 
8.06E-0 1 
5.74E+02 
6.63E-0I 
6.94E-02 
6.85E-0 I 
2. 16E+00 

7/19/2005 
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TABLEG-8D 
MEADOW VOLE (Microtuspe1111sylva11ic11s) EXPOSURE BASED ON MEAN CONCENTRATION - SEAD-1211 SOIL 

SEAD-121C AND SEAD-1211 RI Report 
Seneca Army Depot Activity 

S urface Soi l Soil-To-Plant Uptake Factor Soil-To-Soil Invertebrate BAF 

(0-2 ft bgs) EPC Surface Water (mg COPC/kg dry tissue)/ (mg COPC/kg wet tissue)/ 
COPC (mg/kg) EPC {mg/L) (mg COPC/kg dry soil) (mg COPC/kg d ry soil) 

Semivolatile Organic Compounds 
Anthracene 0.7 l.04E-0l 7.00E-02 

Benzo(a)anthracene 1.9 2.02E-02 3.00E-02 
Benzo( a )nvrene 1.7 l.l0E-02 7.00E-02 

Benzo(b)fluoranthene 1.9 l.0lE-02 7.00E-02 
Benzo(ghi)perylene 1.7 5.70E-03 7.00E-02 
Benzo(k)fluoranthene 1.9 l.0lE-02 8.00E-02 

Chrvsene 2.4 1.87E-02 4.00E-02 
Phenanthrene 2.9 1.02E-0l 7.00E-02 
Pyrene 5.0 4.43E-02 7.00E-02 
Pesticides 
4,4'-DDT 0.0028 9.37E-03 1.26E+OO 
Metals 
Antimony 2.5 2.00E-01 2.20E-Ol 
Arsenic 8.3 3.60E-02 l.l0E-0 1 
Cadmium 0.65 0.00054 3.64E-0l 9.60E-0 l 
Chromium 29 0.006 7.50E-03 l.O0E-02 
Cobalt 18 8.l0E-02 l.22E-0 I 
Copper 32 0.0112 4.00E-01 4.00E-02 
Cyanide 0.36 l.00E+0O l .12E+O0 
Lead 30 0.0263 4.50E-02 3.00E-02 
Manganese 15037 2.50E-0l 5.40E-02 
Selenium 6.3 0.0025 l.60E-02 2.20E-0 l 
Si lver 0.64 4.00E-01 2.20E-0l 
Thallium 6.5 4.00E-03 2.20E-0l 
Vanadium 2 1 5.50E-03 2.20E-0l 

COPC = Chemical of Potential Concern 
EPC = Exposure Point Concentration, the mean detected concentration for soi l and the maximum detected concentration for surface water 
BAF = Bioaccumulation Factor (unitless) 
SP= Soil to plant uptake factor (un itless) 
(1) Exposure= [((Cs*SP*CF*PDF*FR) + (Cs*IDF*BAF*FR) + (Cs*Is)+(Cw*WR))*SFF]/BW 
Cs = Soil concentration (mg/kg) 
SP = Soil tp plant uptake factor from literature 
CF= Dry weight to wet weight plant matter convers ion factor= 0.2 (unitless) 
PDF= Plant dietary fraction (unitless) 
FR= Feeding rate (kg/day) 
IDF = Invertebrate dietary fraction (unitless) 
Is = Soil dietary (kg dry/day) 
Cw= EPC in surface water (mg COPC/L) 
WR= Water intake rate (Uday) 
SFF = Site foraging frequency= 1 (unitless) 
BW =Bodyweight (kg) 

P:\Pil\Projects\SENECA \PIO Area\Report\Draft Final\Risk Assessment\Eco Risk Tables\SEAD- 12 1 I\Ecorisk_ 121 I_so il.xls\VoleEXP _avg 

Meadow Vole 
Surface Soil 

Exposure 
(mg/kg/day) 

5.68E-02 
I .42E-0 l 
1.27E-0l 
l.41 E-0l 
l.25E-0l 
l.35E-0l 
l.78E-0l 
2.38E-Ol 
3.77E-0l 

2.00E-04 

2. 19E-O l 
6.24E-0l 
6.72E-02 
2.12E+O0 
l.40E+00 
3.'llE+00 
5.78E-02 
2.26E+00 
l.41E+03 
4.62E-0l 
6.88E-02 
4.70E-0l 
l.49E+00 

7/19/2005 
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Army' s Respon se to Comments from the US Envirnnmental Protection Agency 

Subject: Draft Field Sampling Report fo r SEAD 12 1 C & 12 1 I 
Seneca Army Depot 
Romulus, New York 

Comments Dated: Ma rch 24 , 2004 (rece ived by email) 

Date of Comment Response: November 4 , 2004 

Armv's Response to Comments 

I. GENERAL COMMENTS 

Comment 1: The areas at SEAD-1 2 1 C that are referred to frequently throughout the document as 

containment area," "storage ce lls, " and the "former concrete storage pad" should be shown on all appropriate 

fi gures (i .e., Figure 1-3, Figure 3-1 , etc .. ) Numerous references to, these objects relative to associated samples 

are made in the document, yet they are not shown on any fi gure. Provide additional documentation of these 

areas. 

Response I: Based on fi eld notes collected during the 2002 fie ld effort, and after rev iew of GIS aeri al 

photographs from 2000 obtained from the State ofNew York, storage cell s, concrete barriers, and debris piles 

have been known to ex ist at the DRMO Yard . It should be noted that these features are transitory; changing 

as materi al has been moved into and out of the Yard . However, for the purposes of presentation , the 

approx imate locations of these based on the 2000 photographs have been added. 

As stated in response to USEPA comments on the Work Plan, there is no available information regarding the 

loca tion of a rumored concrete pad. Therefore , this feature is not included on site fi gures. 

Comment 2: The va rious di scuss ions related to surface and subsurface soil samples are unclear and 

inconsistent . For example, fo ur samples were collec ted at depths of Oto 2 inches bgs at the DRMO Yard 

during the EBS sampling, and are desc ribed as soil borings (Page 3-2). However, the twenty samples 

collec ted from soil borings at loca tions in the DRMO Yard during the R1 are considered to be surface 

samples, although they were collec ted from Oto 2 fee t bgs (Page 3-3). List the sample depths in Table 3-2 (or 

simil ar table) and revise ca llouts accordingly. 

Response 2: The Army co llected surface so il sa mples from a depth of0 to 2 inches below grade surface or 

beneath the vegetati ve root ball/cover material. A split spoon was advanced to 2 ft. , but the sample was 

collec ted from the top 2 inches of the spoon, where vegeta ti ve roo t material, asphalt, or cover materi als were 

not fo und. The text has been clarifi ed. 
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The depth of each sample has been added to the revised Table 3-2 

Comment 3: Text indicates that the purpose of surface water sampling at SEAD-12 I I was to detennine 

background surface water concentrations at areas at the site that have not been impacted by site activities as 

well as to delineate the extent of contamination at the site. However, as described in Section 3.2.5, four 

surface water samples were collected immediately around the site ( only two upgradient), while the other three 

were collected at a drainage ditch downgradient of the site that serves as the outfall for drainage from a large 

area. Therefore, it does not appear that sufficient surface water samples were collected upgradient of the site 

to provide a baseline for background (or areas not impacted by the site) to characterize background surface 

wa ter concentrations. In addition, the three samples collected in the downgradient drainage ditch may contain 

runoff materials from other sites. Additional upgradient (background) samples and delineation samples should 

be collected. 

Response 3: The A1my wishes to emphasize that there is no continuous source of surface water located 

within the bounds of the Rumored Cosmoline Oil Disposal Area. All surface water located at this site is 

temporal , generally associated with either stonn or snowmelt events. Surface water locations that are present 

within the bounds of the site are restricted to runoff ditches , culverts or infiltration ga lleries and buried 

stonnwater sewers that convey stonn event runoff to locations west of the warehousing area where it is 

di scharged into the headwaters ofKendaia Creek. Additionally, the A1my must reiterate that a work plan for 

this investigation was provided to the EPA prior to the initiation of this effort, and no comments were 

received indicating that the proposed sampling plan for surface water was insufficient. 

Having sa id this, the Army believes that the surface wa ter in the vicinity of the Rumored Cosmoline Oil 

Disposal Area has been adequately characterized. Two up gradient, three downgradient and t\vo surface water 

samples from locations within the site were collected and characterized . No organic contaminants, including 

TPH, were identified in either of the upgradient samples, while a total of 14 different metals were found in 

one or more of the two upgradient samples . However, of the 14 metals detected, only lead and aluminum 

were found at levels above the New York Class C surface water standards , and these were both collocated in 

the same sample. Similarly, 14 metals and no organic contaminants or TPH, were found at the downgradient 

sample locations, but in this case none of the detected concentrations were found at levels exceeding the New 

York Class C standards. Finally, two organic, but not TPH, and up to 17 metal contaminants were identified 

in the temporal surface water samples that were collected from within the bounds of the Cosmoline oil site. 

Of these 19 identified contaminants, only four of the metals were found at levels exceeding the Class C 

surface water standards. Given this infonnation, it is clear that there is no evidence of contaminant transpo11 
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to loca ti ons downgradient of the Cosmo line oil s ite. Therefore, the Army does not cons ider further surface 

water sampling necessary. 

Comment 4: For reference, the New York State DEC Technica l and Administrative Guidance Memorandum 

(T AGM) #4046 va lues should be included in the text where appropriate in Section 4 . This will provide the 

information necessary while rev iew ing the site- and media- specific analytic results. 

Response 4: For the purposes of compaiison, the T AGM #4046 guidance va lue for each parameter and the 

number of times the T AGM va lue was exceeded have been added to the summary stati stics tables for soils 

presented in Section 4 (Tables 4- 1, 4-2 , 4-6, 4-7, and 4-9). 

II. SPECIFIC COMMENTS 

Comment 1: Executive Summary, Page E-1: Include chemical oxygen demand (COD), alkalinity, ammonia, 

hardness, phosphates, and nitrate-nitrite/nitrogen in the li st of chemical ana lyses perfonned, because these 

analyses were performed on samples collec ted during the R1 portion of the investiga tion (as per Table 2-5). 

Response 1: The text of the Executive Summc1ty is correct, and the li st of analytes included in Table 2-5 is in 

e1Tor. Analysis for COD, hardness, nitrate-ni trite/nitrogen, and TDS were not performed. Table 2-5 has been 

revised accordingly. In addition , Tables 2-2 through 2-4 were revised to accurately refl ec t the ana lysis 

performed for each media . 

Comment 2: Section 1.3 .2. Pa ge 1-3 : One goal of the inves tiga tion at SEAD-1211 was to investiga te the 

potenti al for contamination at the site resulting from Cosmo line. However, minimal description or di scuss ion 

of thi s compound or its military use has been included in the tex t. Revise this section to describe the nature 

and use of Cosmoline, and potential contaminants assoc iated with it. 

Response 2: Cosmoline is a substance used to prevent corrosion , and it is commonly used to protect metallic 

components during shipment and storage. According to a material safety data sheet (MSDS) prepared by 

Goodson Shop Supplies , Cos rnoline is composed ofa complex mixture of petro leum hydrocarbons, severely 

hydrotreated heavy naphthenic di stillate, Stoddard so lvent, wool grease, and butyl stea rate . No adverse 

chronic health e ffects have been reported due to exposure to Cosmoline. Acute hea lth effects are genera lly 

limited to irritation , depending on the duration of the contac t. A MSDS for Cosmoline has been included as 

Appendix D . 

This in formation has been added to the tex t. 

P: PIT Projec1s SENECA PIO Area .Rcpo11 Comments DraO US EPA PIDEPA-032-10-1.doc 



Army ' s Response to US EPA Comments on 
Draft Field Sampling Report for SEAD 121 C & 1211 
Comments Dated March 24 , 2004 
Page 4 of9 

Comment 3: Section 2.2. I, Page 2-3: In the second paragraph of this section, revise text to read "This survey 

procedure was not employed during the EBS sampling program because the wells installed during this 

investiga tion were temporary." 

Response 3: The text has been revised accordingly. 

Comment 4: Section 2.2.3, Page 2-7: Include in this section the season(s) in which the surface water samples 

were collected at both SEAD- I 2 IC and SEAD- I 21 I. 

Response 4: The surface water samples were collected in the fall of 2002. This information has been added 

to the text. 

Comment 5: Section 2.2.4.3, Page 2-1 I : The fifth full paragraph of this section indicates the sampling order 

for groundwater samples collected during the RI portion of the investigation. This order includes VOCs, 

SVOCs, metals, pesticides/PCBs, cyanide, and TOC/COD. Table 2-5 indicates that groundwater was also 

sampled for total petroleum hydrocarbons (TPH), hardness. nitrate-nitrite/nitrogen, and total dissolved solids 

(TDS). Revise the sampling order to include all analyses performed. The same comment applies to text in 

Section 4.1 on Page 4-2 , which excludes these same analyses. 

Response 5: The analyte list provided in this section was written in error. As discussed in Response to 

Specific Comment I , analysis for TOC and COD were not perfonned, while analysis for TRPH was 

perfonned. 

For groundwater, the correct sampling order is (1) VOCs, (2) SVOCs, (3) Metals, (4) pesticides/PCBs, (5) 

cyanide, and (6) TRPH. The text has been revised accordingly. Response I notes that Table 2-5 has been 

revised as well. 

Section 4.1 is correct and does not require revision. 

Comment 6: Section 3.1.4.1, Page 3-2: The text in the "RI Program" section contains should be revised. The 

sentence, "The sampling interval from 2-4 ft. .. as one sample" erroneously appears to refer to the four soil 

borings that contained large amounts of rock which was discussed in the previous sentence (SB 121 C-2, -8, -

I 5, and -19), and which were sampled only from 0-2 ft bgs. 
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Revise discuss ion of sampling depths in the first paragraph, and di scuss ion of sampling of borings SB 12 1 C-2, 

-8 , - 15, and - 19. Clari fy that the VOC samples in the composited 2-4 and 4-6 ft bgs sampling interva ls were 

not composited. 

Also, confi rm that these fo ur borings were sampled from Oto 2feet bgs, not Oto 2 inches bgs as indica ted in 

the fifth sentence of this section and also on Page 2-5 of Section 2.2.2.1. 

Response 6: The tex t has been revised to state, 

"At these fou1· soil borings, a substanti a l sa mple cou ld not be coll ected from the deeper sampling 

interva l; thus the interva l from Oto 2 ft. was the onl y one coll ected fo r analys is. At the oth er twelve 

so il borings, the sa mpling interva l from 2-4 ft. bgs and 4-6 ft . bgs were compos ited at each hole 

location as a result of the high rock con tent and coll ected as one sa mple." 

The VOC sa mples were not composited; rather, the so il samples for VOC analysis were collected from the 

depth interval of2 - 4 ft. only. 

The first interva l is Oto 2 feet. Thus, the text in this sec tion has been revised to indicate Oto 2feet, as shown 

above. The text on page 2-5 has been revised as well. 

Comment 7: Section 3. 1.4.2, Page 3-3: Include sample depths of surface soil samples in the tex t. Also clarify 

that these samples were the top interval of the soil borings described in the first portion of Section 3. 1 .4.1. 

Response 7: The text has been clarified. 

Comment 8: Section 3.5, Page 3-3: Confom that ditch soil samples described in thi s section were co llec ted 

from Oto 2 inches bgs . 

Response 8: The depth range for ditch so il is defined as Oto 2 inches. In practice, ditch soil samples were 

co llected from the top of the depth interva l. Because the ditch so il samples did not seem to va ry in charac ter 

or nature from the surface soil samples (collected from Oto 2 inches), the ditch so il samples were grouped as 

surface so il for the purpose of discussion. The tex t has been clarified. 

Comment 9: Section 3. 1.6, Page 3-4: Revise the first sen tence to read that "There were no sur face wa ter.. . 

fie ld program." 

P: Prr Projcc1s SENECA J>ID Area .Repon Commcn1s Drafl USEPA PIDEPA-032-1 0-t.doc 



Army's Response to USEPA Comments on 
Draft Field Sampling Report for SEAD 121C & 1211 
Comments Dated March 24, 2004 
Page 6 of9 

Response 9: The text has been revised accordingly. 

Comment 10: Section 3.1.7.1, Page 3-6: The section entitled " Rl Program" indicates that four wells with 

a designation starting with "MWDRMO" were installed in the DRMO Yard during the R1 investigation. 

However, the groundwater sampling section, Section 3 .1. 7 .3 refers to permanent well locations with 

designations starting with "MWI2IC." Additionally, wells with a designation "MWDRMO" are not included 

in Tables 3-1, 3-7, 3-8, 3-9, 3-10, or3-l I , all of which include information related to the pennanentwells at 

the DRMO Yard . Clarify text if necessary to report on pennanent wells installed at the DRMO Yard. 

Response 10: The well designations should sta1t with "MW 121 C" and not "DRMO". The text has been 

revised accordingly. 

Comment 11: Section 3 .1.8.1, Page 3-7: Text in this section indicates that the first round of elevation data 

was collected on the day of well development. For consistency, include the date of this activity (apparently 

mid-January 2003) in this section (as well as in Table 3-11) to facilitate comparison to the second, third, and 

fina I rounds of measurements. 

Response 11: Groundwater elevations were collected on October 29, 2002 , January I 7, 2003, and February 

2, 2003, and May 7, 2003. The text and Table 3-11 have been revised to include this infonnation. 

Comment 12: Section 3.2.4.2, Page 3-8 : The text in this section indicates that five soil borings were 

completed at SEAD-121 I during the RI investigation. Indicate in this section whether the borings were 

sampled, and if so, the number of samples collected per boring. 

Response 12: A soil sample was collected from each boring at a depth interval of0 to 2 ft. The text has been 

revised to incorporate this infonnation. A soil boring was advanced and a sample was collected from the top 

interval at 0-2 inches in each of the five borings. The auger encountered refusal, therefore additional samples 

at greater depths were not collected. 

Comment 13: Section 3.2.4.3, Page 3-8: Include the sample depths for the four surface soil samples 

collected at SEAD-121 I during the EBS sampling round. 

Response 13: The surface soil samples were collected from a depth range of0 - 0.2 ft . This infonnation has 

been added to the text. 
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Comment 14: Section 3.2.6, Page 3- 11 : The tex t in thi s sec tion indica tes that no groundwa ter monitoring 

we ll s were insta lled at SEAD- 12 l I due to shallow refusa l. In li eu of di scuss ion of groundwa ter at thi s site , 

include a di scuss ion of the nea res t monitoring wells to SEAD 12 1 I and the results of any sampling of these 

wells that is applicable to SEAD- 12 1 I. 

Response 14: There are no we lls at SEAD- 12 1 I (as well as at the neighboring SWMU, SEAD-68) since the 

site is loca ted very nea r, or at, the top of the apparent groundwa ter di vide, and there is no sa turated thickness 

in the overburden aqui fe r. A few we ll s are located downgradient ofSEAD-1 21 l , and they are associated with 

other SWMUs and are potentially impacted by CERCLA and 11011-CERCLA releases that have occurred in the 

overa ll PID Area. Therefore, any attempt to con elate offs ite well s w ith conditions present at SEAD-1 2 11 

would have many interfe rences that would make such compari sons virtually meaningless. Therefore, the 

Army will not p rov ide any di scussion of chemistry and will limit its di scussion of offs ite wells merely to the 

fac t that they ex ist and do. 

Comment 15: Section 4 .2, Page 4-3 : It appears as though di scuss ion of cyanide results has been omitted 

from thi s sec tion even though Tables 2-2 through 2-4 indica te that it was included in the sample analyses for 

soils, surface wa ter, and ditch soil at SEAD- 12 1 C. Similarly, the groundwater section does not include results 

of COD, hardness, nitrite-nitra te/nitrogen, or TD S although these ana lyses were reportedly collected from 

wells at SEAD-12 1 C. Revise as appropriate. 

Response 15: At the DRMO Yard, cyanide (total and amenable) was not detec ted in any surface soil , 

subsurface so il , surface water, and ground water samples. Cyanide was detected once in ditch soil at 

SDDRM O-4 at an estimated concent ra tion of 2 .36 J mg/Kg. At SEAD- 121 I, total cyanide was detected at 

three surface soil locations, with a max imum concentration of 2.73 mg/Kg at SS1 211-29. Cyanide was not 

detected in the surface wa ter or ditch soil at SEAD-1 2 1 I. Discussions of cyanide results for each media where 

cyanide was detected have been added to the tex t. As noted in previous responses, analysis for COD, 

hardness , nitrite-nitrate/nitrogen, and TDS was not perfonned. Any reference to these analyses has been 

removed from the tex t. 

Comment 16: Sec tion 4 .2, Page 4-7: Signs of soil contamination beyond the boundaries ofSEAD-1 2 1 Care 

discussed throughout this sec tion. However, those signs are di smissed as e ither anthropogenic background or 

source unrelated to SEAD-12 1 C. Please note that any exceedances beyond EPA Region 9 preliminary 

remedial goa ls (PRGs) industri a l sc reening leve ls need further investiga tion and/or remedial ac tion as per 

CERCLA . Your anthropologica l backgro und pos ition has never been fo rmally presented or accepted by the 
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regulatory agencies , and it is considered highly unlikely that such levels of contaminants would have found 

their way to these areas apart from Anny-related operations. 

Response 16: The Anny has been unable to identify any promulgated standard or law that states that Region 

9 PRGs trigger the need for further investigation or action. However, the Army has identified the October 1, 

2002 EPA Region 9 PRG update, which states that chemical concentrations exceeding PRG levels do not 

" trigger a response action." 

"Exceeding a PRG suggests that further evaluation of the potential ri sks that may be posed by site contaminants is 

appropriate. Further evaluation may include additional sa mpling, consideration of ambient levels in the 

environment , or a reassessment of the assumptions contained in these screening-level estimates." 

There is no mention that exceeding a PRG wanants remedial action. "The PRG table is specifically not 

intended as a . .. set of final cleanup or action levels to be applied at contaminated sites". 

In the Sampling Report, the Anny presented specific site conditions that could be potential sources for 

elevated chemical concentrations detected in locations beyond the boundary of the site. IfEPA disagrees with 

this statement, the Army requests that they present an argument to that effect; EPA 's statement that this 

contention " is considered highly unlikely" is insufficient and unsupported. 

Comment 17: Figures 3-1 and 3-2: Include the direction of flow of surface water on these figures . 

Response 17: The figures have been revised accordingly. 

Comment 18: Table 2-5: The table summaiizes the groundwater sampling completed at SEAD-121 C, but the 

internal heading in the table refers to SEAD-121 I. Revise accordingly. 

Response 18: The table has been revised accordingly. 

Comment 19: Tables 4-1 4-2 4-6 4-7 4-9 : For consistency, revise these tables to include the appropriate 

T AGM #4046 values ("criteria") for each parameter as was done in Tables 4-3 through 4-5 and 4-8 

(groundwater and Surface water). 

Response 19: The TAGM #4046 values are guidance values or criteria to be considered (TBCs) and not 

ARARs. However, for the purposes of comparison, the T AGM #4046 guidance value for each parameter and 

the number of times the T AGM value was exceeded have been added to the sununary statistics tables for soils 

presented in Section 4. 
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Comment 20: Section 4 .3, Pa ge 4-21: The second to las t paragraph erroneously loca tes SD 12 1 I samples I , 2 

and 3 east of SEAD-1211. 

Response 20: These samples are loca ted to the west o f the s ite. T he tex t has been revised accordingly. 

Comment 21: Section 4 .3, page 4-7: See comment 16 above. This section presents the same types of 

justification for contam inants fo und outside the s ite boundaries. 

Response 21: See response to comment 16 above. 

Comment 22: Section 6.2, Page 6-1: We do not agree with the "no further investigation/no action" 

recommendation fo r thi s site. Section 4.2 shows significant levels of metal concentrations related to the 

existing ferrous-manganese ores at this site . Therefore, some kind of controls or remedial work seems to be 

needed at this s ite. 

Response 22: The site that is the subject of thi s investigation is the Rumored Cosmoline Oil Disposal Area , 

and the BRAC program was tasked with inves tiga ting thi s site for contamination associated with Cosmoline 

oil. Contaminants detected at the site are not consistent with the presence of Cosmoline oil. According to 

information provided in the MSDS , the main components of Cosmoline oil are a mixture of complex 

hydrocarbons (e.g., Stoddard solvent), and naphthenic di stillate. Naphthalene was detected in only 7 of 52 

samples and never exceeded the TAGM level. lfCosmoline oi l were present at the site, then it seems likely 

that heavy hydroca rbons wou ld have been detected in the soils. As the best indicator, the TPH data was 

reviewed. TPH was detected at 14 locations in the surface so il s at sca ttered locations across SEAD-1211. 

Due to the delocalized presence of TPH and the absence of significant levels of naphthalene, there is no 

evidence of a systemic release of Cosmo line oi l at the site. 

C urrently, the location of SEAD- 121 l is being used as a staging site for planned strategic stockpiles of 

ferrous-manganese ore. All metals detec ted appear to be assoc iated with these ore piles. The stockpiles are 

strategic materials; they are not a was te and are not covered under the CERCLA program. At the time that the 

strategic piles are removed, residues associated with the hi storic stockpi ling activities wi ll be addressed by the 

DoD through the authority responsible for management of the piles. Therefore, no further action is warranted 

for this s ite under CERCLA by the BRAC office. 
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