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1.0 INTRODUCTION 

1.1 PURPOSE OF REPORT 

This Generic Installation Remedial Investigation/Feasibility Study (RI/FS) Work Plan is 

designed to serve as a foundation for RI/FS workplans, and provides generic information that 

is not specific to any particular site at Seneca Army Depot Activity (SEDA). Site specific 

information is contained in associated RI/FS Project Scoping Plans that are referenced 

throughout this Generic Work Plan. The Generic Work Plan and its associated Scoping 

Plans provide a mechanism for investigating sites (Areas of Concern - AOCs) at SEDA as 

part of the United States Army Corps of Engineers (USACE) remedial response activities 

under the Comprehensive Environmental Responsibility, Compensation and Liability Act 

(CERCLA). SEDA is included on the federal facilities National Priorities List (NPL) and 

has been listed since July 13, 1989. Where appropriate, information from New York State 

Department of Environmental Conservation (NYSDEC) Technical Administrative Guidance 

Memorandum (TAGM) titled, "Phase II Investigation Generic Workplan" (HWR-88-4007 , 

May 1988) was incorporated into this Generic Installation RI/FS Work Plan. 

The RI/FS will determine the nature and extent of environmental impacts and evaluate and 

select appropriate remedial actions. These will be based upon compliance with ARARs and 

overall risks to human health, welfare and the environment. 

As required, this generic workplan will be updated and/or revised to incorporate specific field 

sampling procedures and/or analytical methodologies or test procedures used for 

environmental investigation/construction developments at the Seneca Army Depot Activity, 

in order to comply with location (area or site) specific Data Quality Objectives and ARARs . 

1.2 REPORT ORGANIZATION 

The remaining sections of this report are organized to describe the overall site conditions, 

provide a scoping of the RI/FS, and to provide task plans for the RI and FS. Section 2.0 

(Site Conditions) presents a description of regional geologic and hydrogeologic site conditions 

and discusses the results of previous investigations. Section 3. 0 discusses scoping of the RI/FS 

including the conceptual site model, identification of potential receptors and exposure 

scenarios, scoping of potential remedial action technologies, preliminary identification of 

ARARs, data quality objectives, and data gaps and needs. The task plans for the RI and FS 

are discussed in Sections 4.0 and 5.0, respectively. Section 6 .0 (Plans and Management) 

discusses scheduling and staffing. Appendices A through F are included with this report. 

1.3 SITE BACKGROUND 

Background informa.tionfor the subject site is described in the appropriate RI/FS Project Scoping 

Plan that serves as a supplement to this Generic Installation Rf IFS Work Plan. 

Augusl , I 995 

Page 1-1 

K:\SENECA \RlFSIGENERlC\Scclion. l 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

2.0 SITE CONDIDONS 

2.1 PHYSICAL SETTING 

SEDA is an active military facility constructed in 1941. The site is located approximately 40 

miles (mi) south of Lake Ontario, near Romulus, New York (Figure 2-1). The facility is 

located in an uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL) , 

that forms a divide separating two of the New York Finger Lakes, Cayuga Lake on the east 

and Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding 

area. New York State Highways 96 and 96A adjoin SEDA on the east and west boundaries, 

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

storage, maintenance, and supply of military items. A plan view of SEDA is presented in 

Figure 2-2. 

2.2 REGIONAL GEOLOGICAL SETTING 

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock 

terraces mantled by glacial till. As part of the Appalachian Plateau, the region is underlain 

by a tectonically undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, 

conglomerates, limestones and dolostones. Figure 2-3 shows the regional geology of Seneca 

County. In the vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton 

group are monoclinally folded and dip gently to the south (Figure 2-4). No evidence of 

faulting or folding is present. The Hamilton Group is a sequence of limestones, calcareous 

shales, siltstones, and sandstones. These rocks were deposited in a shallow inland sea at the 

north end of the Appalachian Basin (Gray, 1991). Terrigenous sediments from topographic 

highs associated with the Acadian landmass of Western New England, eastern New York and 

Pennsylvania were transported to the west across a marine shelf (Gray, 1991). These 

sediments were deposited in a northeast-southwest trending trough whose central axis was 

near what is now the Finger Lakes (Gray, 1991). 

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

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

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

portion is located in the younger Moscow Formation. The Ludlowville and Moscow 

formations are characterized by gray, calcareous shales and mudstones and thin limestones 

with numerous zones of abundant invertebrate fossils that form geographically widespread 

encrinites, coral-rich layers, and complex shell beds . The Ludlowville Formation is known to 

June. 1995 
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contain brachiopods, bivalves, trilobites, corals and bryozoans (Gray, 1991). In contrast, the 

lower two formations (Skaneateles and Marcellus) consist largely of black and dark gray 

sparsely fossiliferous shales (Brett et al., 1991). Locally, the shale is soft, gray, and fissile. 

Figure 2-5 displays the stratigraphic section of Paleozoic rocks of Central New York. The 

shale is extensively jointed and weathered at the contact with overlying tills . Joint spacings 

are 1 inch to 4 feet in surface exposures . Prominent joint directions are N 60° E, N 30° W, 

and N 20° E, with the joints being primarily vertical. Corings performed on the upper 5 to 

8 feet of the bedrock revealed low Rock Quality Designations (RQD's), i.e.,less than 5 

percent with almost 100 percent recovery (Metcalf & Eddy, 1989), suggesting a high degree 

of weathering. 

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure 

2-6, the physiography of Seneca County, presents an overview of the subsurface sediments 

present in the area. The site is shown on Figure 2-6 as lying on the western edge of a large 

glacial till plain between Seneca Lake and Cayuga Lake. The till matrix, the result of 

glaciation, varies locally but generally consists of horizons of unsorted silt, clay, sand, and 

minor gravel. The soils at the site contain varying amounts of inorganic clays, inorganic silts, 

and silty sands. In the central and eastern portions of SEDA the till is thin and bedrock is 

exposed or within 3 feet of the surface in some locations. Thickness of the glacial till deposits 

at SEDA generally ranges from 1 to 15 feet, although in selected locations it is greater than 

30 feet thick. 

Darien silt-loam soils, 0 to 18 inches thick, hav~ developed over Wisconsinan age glacial tills . 

These soils are developed on glacial till where they overlie the shale. In general, the 

topographic relief associated with these soils is 3 to 8 percent. Figure 2-7 presents the U.S. 

Department of Agriculture General Soil map for Seneca County. 

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

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

United States and in particular, New York State are available. Table 2-1 cites data on the 

eastern United States from a United States Geological Survey (USGS) professional paper 

(Shacklette and Boerngen, 1984) and data on the New York State soils frpm New York State 

Department of Environmental Conservation (NYSDEC) report. 

June, 1995 
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SOIL A5SOCIATIONS 

4 

AAEAS [X)MINAlED BY HIGl+LIME SOILS DEVcLCHD IN GlJICl,AL TILL , •• 
~ 
~ 

Ontario-Ovid association: Deep, \,\,€II-drained to somev.tiot 
poorly drained soils tthat hove a loom to silty cloy loom subsoil 

Honeoye-Limo associotton: Deep, v,,ell-droined and 
moderately \,\,€II drained soils tthat hove a heavy silt loom 
to heavy loom subsoil 

AAEAS [X)MINA1ED BY HIGl+LIME SOILS DEVcLCHD IN GlJICl,AL 
LPJ<E SEDIMENTS 

~ Schohorie-0::Jesso association: Deep, \,\,€II-drained to 
~ somev.tiat pocrly drained soils that hove a silty cloy loom 

to cloy subsoil 

O:Jesso-Lokemont association: Deep, dominantly somev.tiat 
pocrly drained and poorly drained soils tthot hove a silty cloy 
loom to silty cloy subsoil 

AAEAS roMINAlED BY MEDIUM-LIME SOLS DEVcLCHD IN GLACl,AL TILL 

Conesus-Lansing associotton: Deep, moderately \,\,€II drained 
and \,\,€II drained soils that hove a heavy silt loom to heavy 
loom subsoil 

Dorien-Mgolo associotton: Deep and moderately deep, 
somev.tiat poorly drained soils tthat hove a silty cloy 
loom and cloy loom subsoil 

AAEAS DO'vllN.AJED BY MEDIUM-LIME SOILS DEVcLCHD IN GlJICl,AL 
LPJ<E SEDIMENTS ---

Dunkirk-Collomer associotton: Deep \,\,€II drained and 
moderately \,\,€II drained soils tthat hove a silt loom to 
silty cloy loom subsoil 

Dunkirk-Cazenovia associotton: Moderately deep and deep, 
\,\,€II drained and moderately \,\,€II drained soils tthat hove a 
slit loom to silty cloy loom subsoil tthat overlies limestone 

M<port-Cloverock associotton: Deep, dominantly v,,ell 
drained and moderately \,\,€II drained soils that ore loamy 
fine sand and fine sandy loom throughout or that have 
a loamy fine sand subsoil over silty cloy or cloy 

AAEAS roMINAlED BY LOWLIME SOILS DEVcLCHD IN GlJICl,AL TILL 

~ Longford-Erie associotton: Deep, moderately \,\,€II drained 
~ and somev.tiat poorly drained soils tthat hove a chonnery 

silt loam to chonnery loom frogipon "-· - "~--\\ 
AAEAS roMINAlED BY LOWLIME SOILS DEVcLCHD IN ORG,AJ\JIC M.AJERl,AL 

'. \ -• ·. ;\ ; llllr,I Muck-Peat-Fresh 11\bter Marsh associo1ion: Deep to 
• :l .· · ._: \.,, llllililll shallow, very poorly drained organic soils 

\~~\. \ FEBRUAAY 1971 

·h\ 
·\,· ... 

. :) .. , ', t~;~ 

tf,•4(/ 

' \ 
',,.,<~b ' ,., 

' " "' ,, 
' ... __:;. 

"··~· {7:{) 

~ 
~PARSONS 

PARSONS ENGINEERING liCIENCE, INC. 

Ct 1,Nl~l;o.(0 mu: 

SENECA ARMY DEPOT 
GENERIC INSTALLATION 

RI/FS WORK PLAN 
1x P1.. I IJ.111.-; r-.. o 

SCl'U· 

ENVIRONMENTAi. ENGINEERIN(; I 7265 11 -02110 1 

FIGURE 2-7 

GENERAL SOJL MAP 
SENECA COUNT~ NEW YORK 

I" = 2tl )Q' '""' JANII AHY 1•>'J5 



TABLE 2-1 

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE 
EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE 

SENECA ARMY DEPOT 

ELEMENT CONCENTRATION RANGE (mg/kg) GEOGRAPHIC LOCATION 

Aluminum 7,000 - 100,000 Eastern U.S. (2) 
1,000 - 25,000 Albany Area (1) 

Arsenic < 0.1 - 73 Eastern U.S. (2) 
3 - 12 New York State (1) 

< 0.1 - 6.5 Albany Area (1) 

Barium 10 - 1,500 Eastern U.S. (2) 
15 - 600 New York State (1) 
250 -350 Albany Area (!) 

Beryllium I - 7 Eastern U.S. (2) 
0 - 1.75 New York State (1) 
0 - 0.9 Albany Area (!) 

Cadmium Not Available Eastern U.S. (2) 
0.0001 - 1.0 No Region Specified(!) 

Calcium I 00 - 280,000 Eastern U.S. (2) 
130 - 35,000 New York State (I) 
150 - 5,000 Albany Area (1) 

2,900 - 6,500 Albany Area (I) 

Chromium I - 1,000 Eastern U.S. (2) 
1.5 - 40 New York State(!) 
1.5 - 25 Albany Area (I) 

Cobalt < 0.3 - 70 Eastern U.S. (2) 
2.5 - 60 New York State (I) 
2.5 - 6 Albany Area (1) 

Copper < I - 700 Eastern U.S. (2) 
< J - 15 Albany Area (I) 

Iron I 00 - I 00,000 Eastern U.S. (2) 
17,000 - 25,000 Albany Area (1) 

Lead > 10-300 Eastern U.S. (2) 
I - 12.5 Albany Area (I) 

Magnesium 50 - 50,000 Eastern U.S. (2) 
2,500 - 6,000 New York State(!) 
1,700 - 4,000 Albany Area (!) 

Manganese > 2 - 7,000 Eastern U.S . (2) 
50 - 5,000 New York State (I) 
400 - 600 Albany Area (I) 

Mercury 0.01 - 3.4 Eastern U.S. (2) 
0.042 - 0.066 Albany Area (!) 
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TABLE 2 - 1 

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE 
EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE 

SENECA ARMY DEPOT 

ELEMENT CONCENTRATION RANGE (mg/kg) GEOGRAPHIC LOCATION 

Nickel < 5 - 700 Eastern U.S. (2) 
19.5 (mean) New York State (I) (no 

range available) 

Potassium 50 - 37,000 Eastern U.S. (2) 
47.5-117 .5 New York State (1) 

Selenium > 0.1-3.9 Eastern U.S. (2) 
Not Available No New York State Data Given (1) 

Sodium 500 - 50,000 Eastern U.S. (2) 
Not Available No New York State Data Given (I) 

Vanadium > 7 - 300 Eastern U.S. (2) 
Not Available No New York State Data Given (I) 

Zinc > 5 - 2,900 Eastern U.S. (2) 
37 - 60 Albany Area (1) 

I. (I) Source: McGovern, Carol E., Background Concentrations of20 Elements in Soils with Special Regard for 

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

New York 12054, No Date. 

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

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

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

pollution sources. 
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SENECA GENERIC RI/FS WORKPLAN DRAFf-FINAL REPORT 

2-3 REGIONAL HYDROGEOLOGICAL SETIING 

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

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

unconsolidated beds of Pleistocene glacial drift_ Overall, the groundwater in the county is 

very hard, and therefore, the quality is minimally acceptable for use as potable water . 

Figure 2-8 shows the distribution of known private wells near SEDA based on information 

obtained from SEDA and the Town of Romulus. Approximately 95 percent of the wells in 

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

approximately 500 gallons, an average rate of 0.35 gallons per minute (gpm)_ The pumping 

rates from these wells range from 0.5 to 150 gpm. About five percent of the wells in the 

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

Waterloo, the two largest communities in the county, are in the hydrogeologic region which 

is most favorable for the development of a groundwater supply. However, because the 

hardness of the groundwater is objectionable to the industrial and commercial establishments 

operating within the villages, both villages utilize surface water (Cayuga Lake and Seneca 

River, respectively) as their municipal supplies. The villages of Ovid and Interlaken, both of 

which are without substantial industrial establishments, utilize groundwater as their public 

water supplies. Ovid obtains its supply from two shallow gravel-packed wells located 

approximately 1,000 feet from the center of the village. Ovid is located approximately 5 miles 

south of SEDA. Interlaken has one well located 1-1/2 miles northeast of the center of the 

village from which to obtain its public water supply. Two wells are used as a backup water 

supply and are located approximately 1-1/2 miles southwest of the village. Interlaken is 

located approximately 11 miles south of SEDA. 

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

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

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

State of New York, (Mozola, 1951, and Crain, 1974). This information suggests that a 

groundwater divide exists approximately half way between the two finger lakes. SEDA is 

located on the western slope of this divide and therefore regional surficial groundwater flow 

is expected to be westward toward Seneca Lake. 

A substantial amount of information concerning the hydrogeology in the area has been 

compiled by the State of New York, (Mozola, 1951). These reports have been reviewed in 

order to better understand the hydrogeology of the area surrounding SEDA. The data 

June, 1995 
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SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

indicates that within the area of SEDA a number of wells exist from which geologic and 

hydrogeologic information has been obtained. This information includes: 1) the depth; 2) 

the yield; and 3) the geological strata the wells were drilled through. Although the 

information was compiled in the 1950s, these data are useful in providing an understanding 

and characterization of the aquifers present within the area surrounding SEDA. A review 

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

both domestic and agricultural purposes . These units include: 1) a bedrock aquifer, which 

in this area is predominantly shale; 2) an overburden aquifer, which includes Pleistocene 

deposits (till); and 3) a deep aquifer present within beds of limestone the underlying shale. 

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

is more commonplace to the north of this area. The limestone aquifer in this area is between 

100 and 700 feet deep. As of 1957, twenty-five wells utilized water from the shale aquifer, 

six wells tapped the overburden aquifer, and one used the deep limestone as a source of 

water. 

For the six wells that utjlized groundwater extracted from the overburden, the average yield 

was approximately 7 .5 gpm. The average depth of these wells was thirty-six feet . The 

geologic material which comprises this aquifer is generally Pleistocene till, with the exception 

of one well located northeast of the site. This well penetrates an outwash sand and gravel 

deposit. The yields from the five overburden wells ranged from 4 to 15 gpm. The well 

located in the outwash sand and gravel deposit, drilled to 60 feet , yielded only 5 gpm. A 20-

foot hand dug well, located southeasterly of the outwash well, yielded 10 gpm. The hydraulic 

conductivity of the till/weathered shale aquifer at SEDA is approximately 6.6 x 104 emfs based 

on slug tests performed at 22 wells located in the western portion of the Depot (i .e. , the Ash 

Landfill and OB Grounds). 

The geologic information reviewed indicates that the upper portions of the shale formation 

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

Devonian shales such as those of Hamilton group, the average yields, (which are less than 15 

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 up to 150 

gpm. At these depths the high well yields may be attributed to the effect of solutioning on 

the Onondaga limestone, which is at the base of the Hamilton Group. Based on well yield 

data, the degree of solutioning is affected by the type and thickness of overlying material 

(Mozola, 1951). Solution effects on limestones (and on shales which contain gypsum) in the 

Erie-Niagara have been reported by LaSala (1968) . This source of water is considered to 

June. 1995 
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SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

comprise a separate source of groundwater for the area. Very few wells in the region 

adjacent to SEDA utilize the limestone as a source of water, which may be due to the drilling 

depths required to intercept this water. 

The geologic study of the area by Mozola (1951) determined three reasons for the lack of 

hydrologic interconnection between the groundwater near the surface and the deeper 

aquifers. First, the shales in this region are relatively impermeable, i.e., absorbing, 

transmitting, and yielding water very slowly. Joints and other openings in the shales are 

generally very narrow or are filled with fine silt and clay. This impermeability tends to inhibit 

downward seepage of water from the surficial deposits. Second, the slope of the bedrock and 

the land surfaces toward the Finger Lakes favors rapid drainage of surface water. Third, the 

overlying glacial drift is considered too thin to hold large quantities of water for gradual 

recharge of the bedrock. 

2.4 RESULTS OF PREVIOUS INVESTIGATIONS 

Results of previous investigations for the site are described in the appropriate Rf IFS Project 

Scoping Plan that serves as a supplement to this Generic Installation RI/FS Work Plan. 

June, 1995 
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SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

3.0 SCOPING OF THE RI/FS 

The previous sections have presented the current database for the subject site. This section 

will integrate and interpret the previously presented information yielding a conceptual 

understanding or model which will define the current conditions at the site. Consistent with 

this understanding will be the selection of likely potential receptors of pollutants from this 

site and potential technologies which may be appropriate, should a remedial action be 

necessary. Finally, Data Quality Objectives (DQO)s will be established which will define th~ 

quality and quantity of the data necessary to make decisions regarding this site . 

3.1 CONCEPTUAL SITE MODEL 

The conceptual site model for the subject site combines both site conditions and expected 

pollutant behavior into a cohesive understanding of the site. This will serve as the basis for 

the deciding upon what activities will be performed during the RI. The model was developed 

by evaluating the following aspects: 

1. Physical site characteristics: This considers the physical aspects of environmental 

conditions and the effect these conditions may have on potential pollutant migration. 

2. Environmental fate of constituents : This considers the expected behavior of residual 

materials in the environment based upon the pollutants' known chemical properties . 

3 .1.1 Physical Site Characterization 

Physical site characterization of the subject site is discussed in the appropriate RIIFS Project 

Scoping Plan that serves as a supplement to this Generic Installation RI!FS Work Plan. 

3.1.2 Environmental Fate of Constituents - An Overview 

This section presents a general discussion of contaminant fate and how these fate guidelines 

will be used to evaluate the contaminants present at SEDA. This discussion will focus on a 

variety of constituents including volatile organic compounds , semivolatile organic compounds , 

pesticides/PCBs, herbicides , metals and explosives. 

June, 1995 
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The fate of a constituent refers to the length of time a constituent remains in its present 

hazardous form. Organic constituents, including explosives, will degrade or decay over time, 

generally into nonhazardous chemicals. Metal constituents will not degrade, but may be 

converted into less hazardous or less mobile forms . Properties of both the hazardous 

constituents and the media (soil, sediment, surface water, and groundwater) are necessary to 

fully evaluate fate and transport. Examples of meaningful constituent-specific properties are 

solubility, volatility, degradability, and adsorptivity. These properties are discussed below. 

Representative indicators of these properties for selected organic compounds of concern at 

SEDA are shown in Table 3-1. The organic compounds presented in Table 3-1 were those 

compounds commonly found in investigations conducted to date at SEDA including Ris and 

ESis, and those compounds suspected to have been released to the environment based on 

historical usage of the sites at SEDA. Media-specific properties for soils and sediment 

include organic carbon content, moisture content, and mineralogy. Media-specific properties 

for surface water and groundwater include organic content, charge balance, redox condition, 

and pH. 

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 terms of a Henry's Law constant KH. 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. Henry's Law 

constants for a number of the selected organic compounds of concern at SEDA are shown 

in Table 3-1. Generally, for compounds with a Henry's Law constant less than 5 x 10-3 atm

m3/mol, volatilization from the soils will not be a major pathway (Dragun, 1988). 

Compounds in soil usually are mobilized by entering the aqueous phase. The compounds may 

enter meteoric water as runoff during rainfall events, or as it percolates through the soil 

column to the groundwater. Hazardous constituents present in soils may also dissolve directly 

into the groundwater during periods of high water tables . In some cases, the contaminants 

enter the system directly into the water fraction via spills or leaks. 

Important soil properties to consider include the fraction of organic carbon, the mineralogy, 

and the porosity . Many organic compounds and some metals adsorb more strongly to the 

organic fraction in the soil or sediment. Therefore , the larger the amount of organics in the 

soil, the less mobile organic constituents will be. 
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COMPOUND 

VolaUle Or2anlc Compounds 
Methylene Chloride 
~ cetone 
1 1 I -Trichloroethane 
I, 1,-Dichloroethane 
I, 1,2,2-Tctrachlorocth,me 
I 2-Dichlorocthcne (total) 
2-Hexanonc 
4-Mcthvl-2-Pcntanonc 
Benz.enc 
Carbon Disulfide 
Chlorofoim 
Chloromcthane 
Ethylbcnz.ene 
2-Butanone 
1,2-Dichloroethane 
MTBE 
Trichlorocthcne 
Vinyl chloride 
Strycnc 
1, 1-Dichlorocthcne 

Tctrachloroethcnc 
Toluene 
Chlorobcnzenc 
Xylene (total) 

SemlvolaUlc Ore:anlc Compounds 
Phenol 
1,4-dichlorobcnz.ene 
2-Methvlohcnol 
4-Mcthylphcnol 
2,4-Dimethylphcnol 
Bcnzoic Acid 
Naphthalene 
2-Methylnaohthaleoe 
2-Clrloronaphthalcnc 
2,6-Dinitrotolueoc 
4-Chloroanilinc 
Aceoaohthvlcne 
Accnaphthcnc 
Dibcnzofuran 
2,4-Dinitroto!uenc 
Dicthylphthalatc 

Carbazole 
Fluorene 
N-Nitrosodiohenvlaminc 

N-Nitroso-di-n-oroovlamine 
Hexachlorobcnz.enc 
Pcntachloropheool 
Pheoanthrcne 
Anthraccne 
Di-n-butylphthalate 
Fluorantheoc 
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TABLE3-1 

SUMMARY OF FATE AND TRANSPORT PARAMETERS FOR SELECTED ORGANIC COMPOUNDS OF CONCERN 

SENECA ARMY DEPOT 

VAPOR HENRY'S LAW 
SOLUBILITY PRESSURE CONSTANT Koc 

(me/ll (mmB2) '8tm-m'/mon (mUe) Kow 

20000 438 2.038-03 8.80E+00 2.00E+0l 
infinite 288 2.06E-0S 2.80E-0l S.7SE-0l 

I S00 123 1.448-02 l.52E+02 3.16E+02 
ssoo 182 4.3 IE-03 3.00E+0I 6.17E+0l 
2900 s 3.818-04 l.18E+02 2.4SE+02 
6300 S.3 6.608-03 S.90E+0 l 1.23E+02 

14000 11.6 2 .82E-0S 
17000 20 1.SSE-04 

1750 95 .2 S.S9E-03 8.30E+0l t.32E+02 
2940 366 1.32E-02 S.40E+0l J.00E+02 
8200 208 2.878-03 4.70E+0l 9.33E+0l 
6500 4310 4.40E-02 3.S0E+0l 9.S0E-01 

152 7 6.438-03 l.l0E+03 l.4 IE+03 
353000 70.6 4.3SE-0S 9.40E-0l l.9SE+00 

8520 80 9.788-04 1.40E+0l 3.02E+0l 
43000 

ll00 15 9. l0E-03 l.26E+02 2.40E+02 
2670 2300 8.19E-02 S.?0E+0I 2.40E+0l 

300 4.S 2.0SE-03 
2250 soo 3.40E-02 6.S0E+0l S.30E+0l 

ISO 19 2.S9E-02 3.64E+02 3.98E+02 
535 30 6.37E-03 3.00E+02 S.37E+02 
490 8.8 3.46E-03 3.33E+02 6.92E+02 
0.3 9 6.91E-03 6.91E+02 l.4SE+03 

93000 0.341 4.S4E-07 1.42E+0I 2.88E+0 l 
79 1.18 2.89E-03 1.70E+03 3.98E+03 

25000 0.24 U0E-06 2.74E+02 8.91E+0l 
0.ll 4.43E-07 2.67E+02 8.SIE+0l 

4200 0.0573 2.38E-06 2.22E+02 2.63E+02 
2700 2.48E+02 7.41E+0l 
31.7 0.23 1.1 SE-03 l.30E+03 2.76E+03 
25.4 0.0083 S.80E-0S 8.S0E+03 l.30E+04 
6.74 0.017 4.27E-04 4.1 6E+03 l.32E+04 
1320 0.ot8 3.27E-06 9.20E+0I l.00E+02 

3900 0.025 l.0?E-0S 
3.93 0.029 l.48E-03 2.S0E+03 S.01E+03 
3.42 0.00 lSS 9.20E-0S 4.60E+03 l.00E+04 

4.16E+03 l.32E+04 
240 0.00SI S.09E-06 4.S0E+0I l.00E+02 
896 0.0035 l.14E-06 l.42E+02 3.16E+02 

1.69 0.00071 6.42E-0S 7.30E+03 1.58E+04 
ll3 l.40E-06 6.S0E+02 l.3SE+03 

0.006 0.000019 6.81 E-04 3.90E+03 l.70E+0S 
14 0.000ll 2.7SE-06 S.30E+04 l.00E+0S 

I 0.00021 U9E-04 l.40E+04 2.88E+04 
0.045 0.000195 l.02E-03 l.40E+04 2.82E+04 

13 0.00001 2.82E-07 1.70E+0S 3.98E+0S 
0.206 0.0177 6.46E-06 3.80E+04 7.94E+04 

HALF-LIFE 
fdavsl BCF 

1-3 0.8 
0.03 

300 S.6-IS 
2.9 

4.S 
6 

110 65 
7.9 

4.S-6 

37 68-95 
0.09-1.86 

2-18 1.4-2 

3-300 13-39 

1-13 49-66 
3-39 2 .6-27.1 

10-33 
70 

3-S 1.4-2 
60- ll? 

1-3 
1-3 
1-3 9.S-150 

1-110 44-95 
1-3 

4 4.6 

s 
1-3 14-ll7 

32-60 
4 65-217 

13-6300 
1-200 

200-460 
1-3 89-1800 

140-440 
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COMPOUND 
SemlvolaUle Oreaolc Compounds 
IPvrcne 
Butvlb=,vJphthal•te 
Bcnzo( a)anthracenc 
IChrvsene 

Bis(2-Ethylhexyl)phthal•tc 
Di-ni-octvlohthalatc 
Benzo(b )Iluoranthenc 
Benzo(k)Iluoranthenc 
Bcnzo( • mVTeno 
Indeno(l,2,3-cdmvrenc 
Dibenzfa,h)anthraccne 
Bonzo( 2,h,im=!eno 

Pesttcldes/PCBs 
a.lpha-BHC 
beta-BHC 
delta-BHC 
[gamma-BHC (Lindane) 
12amma-ChlordBDe 
Heptachlor 
Aldrin 
Eodosulfan I 
Heptachlor epoxide 
Dieldrin 
4,4'-DDE 
Eodrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehvde 
Endrin ketone 
•loh•-ChlordBDc 
IAroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Herbicides 
2,4-D 
2 4-DB 
Da.lapon 
Dicrunba 
Dichlorooroo 
MCPA 
MCPP 
2 4 5-T 
2,4,5-11' (Silvex) 

R:IENG'SIJNECA IOBNERIOSBCT .3\TBI..3-1 .WKJ 

TABLE3 - 1 

SUMMARY OF FATE AND TRANSPORT PARAMETERS FOR SELECTED ORGANIC COMPOUNDS OF CONCERN 

SENECA ARMY DEPOT 

VAPOR HENRY'S LAW 
SOLUBILITY PRESSURE CONSTANT Koc 

(me/I) (mmHe) /atm-m'/moll (ml/e) Kow 

0.132 2.50E-06 5.04E-06 3.80E+04 7.59E+04 
2.9 8.60E-06 1.20E-06 2.84E+04 5.89E+04 

0.0057 l.50E-07 1.16E-06 !.38E+06 3.98E+05 
0.0018 6.30E-09 !.05E-06 2.00E+05 4.07E+05 

0.285 2.00E-07 3.61E-07 5.90E+03 9.50E+03 
3 2.40E+06 1.58E+09 

0.014 5.00E-07 1.19E-05 5.50E+05 1.15E+06 
0.0043 5.l0E-07 3.94E-05 5.50E+05 1.15E+06 
0.0012 0.000568 l.55E-06 5.50E+06 1.15E+06 

0.00053 1.00E-10 6.86E-08 1.60E+06 3.16E+06 
0.0005 5.20E-11 7 .33E-08 3.30E+06 6.31E+06 
0.0007 1.03E-10 5.348-08 !.60E+06 3.24E+06 

0.24 2.S0E-07 4.47E-07 3.80E+03 7.94E+03 
31.4 1.70E-05 2.07E-07 6.60E+03 !.26E+04 
7.8 0.00016 7.85E-06 1.08E+03 7.94E+03 

0.18 0.0003 8.19E-04 1.20E-04 2.5IE+04 
0.18 6.00E-06 1.60E-05 9.60E+04 2.00E+05 
0.16 0.00001 3.35E-05 2.03E+03 3.55E+03 
0.35 0.0003 4.39E-04 2.20E+02 5.0IE+02 

0.195 1.78E-07 4.58E-07 1.70E+03 3.16E+03 
0.04 6.50E-06 6.80E-05 4.40E+06 1.00E+07 

0.024 2.00E-07 4.17E-06 !.91E+04 2.18E+05 
0.Q7 0.00001 7 .65E-05 2.22E+03 4.17E+03 
0.16 2.00E-09 3.l0E-05 2.40E+05 3.60E+05 
0.16 2.33E+03 4.57E+03 

0.005 5.50E-06 5.13E-04 2.43E+05 1.55E+06 

0.56 0.00001 9.63E-06 !.40E+05 2.09E+03 
0.24 0.00041 5.60E-04 !.29E+04 

0.054 0.00049 3.50E-03 5.62E+05 
0.012 0.00008 2.70E-03 4.25E+04 !.07E+06 

0.0027 0.000041 7.l0E-03 !.30E+06 !.38E+07 

620 0.04 !.88E-04 !.96E+0I 6.46E+02 

502000 0.1 2 6.43E-08 5.70E+00 
4500 2.0E-05 !.30E-09 2.20E+00 3.00E+00 

278 7.5E-07 8.68E-09 6.50E+02 
238 5.2E-06 !.31E-08 8.0 l E+0I 4.00E+00 

HALF - LIFE 
(davs) BCF 

9-1900 
663 

240-680 
160-1900 
Neg. Deg. 

360-610 
910-1 400 
220-530 
600-730 
750-940 
590-650 

Ne2. De2. 
Neg. Deg. 
Neg. De2. 250 

Neg. Deg. 3600-37000 
Ne2. De2. 3890-12260 

Neg. Deg. 851-66000 
Neg. Deg. 3-10000 
Ne2. De2. 110000 
Neg. Deg. 1335-49000 

Neg. Deg. 

Ne2. De2. 38642-110000 

Ne2. De2. 400-38000 

Ne2. De2. 
42 10E4-10E6 

Neg. Deg. I0E4-10E6 

208 31 

65 
170 
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TABLE3-1 

SUMMARY OF FATE AND TRANSPORT PARAMETERS FOR SELECTED ORGANIC COMPOUNDS OF CONCERN 

SENECA ARMY DEPOT 

SOLUBILITY 
COMPOUND (ml'ITI 

Exploslves 
HMX 66 
RDX so 
1 3,5-ninitrobcnzcne 35 
1,3-Dinitrobcnzcne 470 

T"""l 
2 4,6-ninitrotolucnc 130 
4-amino-2,6-Dinitrotoluene 
2-amino-4,6-Dinitrotoluene 
2,6-Dinitrotoluene 182 
2 4-Dinitrotoluene 270 

~ 
1. IRP Toxicology Ottidc 
2. Buics ofl'un\>1nd-Tt.at Oro11M-Waler Romecbtian Teolmology (BPA. 1990). 
3. Han<l>oo1c ofBnvirvnmenlal Palo and B,cponn, Data (Howard. 19!9). 

◄. Soil Chemistry ofHuudouJ Malm•b (Dn.gun. )988) 

VAPOR 
PRESSURE 

(mmB2) 

3.90E-09 
4.l0E-09 
2.20E-04 

0.0001 

0.018 
0.0051 

.5 . Haurdout Wutc fuatmmt,, Stonge. md Disposal F1.C11itiea, Air Bmi11imw Modcll (BPA. 1989) . 
6. USATIIAMA. 1985 
7. Value, fot Koc:: nolfol&M were estimated by: 1ogKoc-0.5441og)C.ow + 1J77 (Dn.gun, 1988). 

~ 

H:\llNGISl!NP.CA IOENl!RICSBCT .3\TBU-1.WKJ 

HENRY'S LAW 
CONSTANT 
(abn-m'/mon 

2.00E-05 
l.30E+00 

l.37E-06 

3.27E-06 
5.09E-06 

Koc 
(ml/e) 

5.08E+02 
S.38E+02 
5.20E+02 
1.S0E+02 

5.34E+02 

2.49E+02 
2.01E+02 

~ 
Koc• argmic cmbon pmitian coefficirnl 
Kow • octanol•wwle'rpm:ition cocfficiml 
BCP • b10concmtn.tion factor 
Neg. Deg. - Negligi"ble Biodcgndation 

Kow 

l.30E-01 
7.808-01 

4.17E+0l 

1.90E+00 

1.00E+02 
1.00E+02 

HALF-LIFE 
(davs) BCF 

4 4.6 
5 
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One measure of the affinity of a compound for the organic fraction of the soil is the organic 

· carbon partition coefficient, Koc . The ~ is the ratio of the amount of the compound present 

in the organic fraction to that present in the aqueous fraction. Koc values are presented in 
Table 3-1 for potential contaminants of concern at SEDA. The units used in Table 3-1 are 

milliliters per gram (mL/g). Table 3-2 describes the relative relationship between Koc and 

mobility . As can be seen, compounds with a Koc greater than 500 mL/g are generally 

considered immobile (Dragun, 1988). As shown in Table 3-1, most of the P AHs and 

pesticides have Koc values well greater than 500 mL/g, and can be considered immobile. The 

explosives have Koc values ranging from 45 to 500 mL/g, and therefore may be considered 

mobile . 

Soils with higher organic content will adsorb more organics 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. 

Koc values are generally determined by experiment, but are often estimated using 

octanol-water partition coefficients (K0w) - Octanol-water partition coefficients are determined 

in the laboratory, and then converted to Koc via empirical relationships. Like Koc, K0 w values 

are also presented in Table 3-1. Since these values are a ratio of concentrations, they are 

dimensionless. 

Other compounds adsorb more strongly to the clay fraction of a soil or sediment. Under

standing the type and amount of clays present is crucial to estimating the mobility of the 
compounds . Most of the soils at SEDA are classified as clay loams. These soils generally 

have low permeabilities and high water retention capabilities. Because of these properties, 

contaminants tend to move slowly through these soils . 

Transport refers to the movement of hazardous constituents at a site. There are three major 

pathways through which hazardous contaminants may migrate and threaten human health and 

the environment, and which must be evaluated for every site: air , groundwater, and surface 

water. At SEDA, the major potential pathways of concern are surface water runoff, the 
interaction of surface water with surficial soils, groundwater, and the air pathway, primarily 

through the entrainment of particulates. A potential secondary pathway of concern is 

ingestion of fish from any surface water body which may contain hazardous constituents. 

June. 1995 
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October, 1994 

TABLE 3-2 

RELATIVE RELATIONSHIPS BEIWEEN K,,. AND MOBILITY 

K,,. Mobility Cl~ 

>2000 I - Immobile 

500-2000 II - Low Mobility 

150-500 III - Intermediate Mobility 

50-150 IV - Mobile 

<50 V - Very Mobile 

Koc - Organic carbon partition coefficient 

Source: The Soil Chemistry of Hazardous Materials; James Dragun, Ph.D; The Hazardous 
Materials Control Research Institute; 1988. 
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This mobilization might take place on different scales i.e . ,adsorption of the lead onto organic 

matter or leaching of metal complexes into surface water during runoff of precipitation. Any 

evaluation of transport must involve characteristics and data from the total site, and cannot 
look solely at chemical data or general soil and surface water information. The transport 

mechanisms must also be understood in terms of small to large-scale phenomena. 

The discussion of the fate mechanisms is separated into several groups, organics (VOCs, 

SVOCs, Pesticides/PCBs, herbicides and explosives) and heavy metals, as the mechanisms are 

somewhat different for each class. For organic constituents such as explosives, fate is 

evaluated in terms of degradation or conversion of the compounds. Compounds can 

biodegrade, hydrolyze, photodegrade, or be converted into other organic compounds . Usually, 

organic compounds are converted to less hazardous compounds, with carbon dioxide and 

water being the major end products of aerobic degradation. Occasionally, more hazardous 

constituents may result from degradation. However, the degradation products of the 

explosives discussed in Section 3. l.3.6are not more hazardous than the parent compounds. 

Photodegradation is only important when the organic compounds are present at the surface 

and exposed to the sun. At SEDA, all of these mechanisms may contribute to the 

degradation of organics. 

Important f~ctors of organics (used to assess the degradation) include the degradation rate 

which is a measure of how rapidly a compound will biodegrade; solubility, which helps to 

determine the availability of the compound to the bacteria and to hydrolysis reactions; and 

toxicity, which is a measure of how toxic the compound is to the bacteria present in the soil. 
Biodegradation is often assumed to be a first order mechanism, and degradation rates may 

be expressed as first order rate constants or as half-lives . A half-life refers to the time it 

would take for half of the mass of the organic constituent to degrade. Half-lives for some of 

the selected organic compounds of concern at SEDA are shown in Table 3-1. The first order 

degradation rate is often assumed to be independent of the mass of the constituent present 

in order to facilitate modeling, but in reality, as the mass of a compound decreases, the 

degradation rate will also decrease. 

The major fate mechanisms for metals are complexation, adsorption, prec1p1tation, oxidation 

and reduction. Complexation and adsorption are very siinilar. Both involve the bonding of 

the metal ion with other materials present in the media, such as organic matter or clay 

minerals. In complexation, metals are bound up by larger molecules present in the aqueous 
fraction of the system, while adsorption generally refers to the binding up of the metals in the 

minerals or clays present in the soil or sediment. Metal complexes may still be mobile, while 

June, 1995 
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adsorbed metals are not. Precipitation involves the formation of a metal compound which 

is insoluble. Examples of insoluble compounds are metal hydroxide~ and metal carbonates. 

Another aspect of fate and transport is bioaccumulation, or bioconcentration. A range of 

bioconcentration factors (BCFs) for some of the constituents is included in Table 3-1. While 

some of these values indicate a large potential for bioaccumulation, the overall potential at 

the site is low, since most of the chemicals of concern, both organics and inorganics are 

present in forms which are not readily available to plants and animals. The organics are 

primarily adsorbed in the organic matter in the soil (as evidenced by the high Koc values), and 

the inorganics are present primarily in insoluble forms. Therefore, there will be little plant 

uptake of the hazardous constituents. 

Another common mechanism for bioaccumulation is ingestion of fish which have accumulation 

of hazardous chemicals. Fish may accumulate these chemicals by swimming in contaminated 

water or by ingesting contaminated food. 

3.1.3 Environmental Fate of Constituents at SEDA 

3.1.3.1 Volatile Organic Compounds 

Volatile organic compounds 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 volatile organic compounds 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 soil gas into buildings. 

There is little potential for these chemicals to accumulate in aquatic or terrestrial biota. 

Because it is not the intent of this section to discuss the persistence of all volatile organic 

compounds, only selected volatile organics that are commonly found or are suspected to have 

been released to the environment at SEDA are discussed below. 

This section addresses the contaminant persistence (fate and transport) and focuses on 

volatile organic compounds, the primary constituents of concern at the SEDA. Volatile 

Ju ne , 1995 
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organic chlorinated (aliphatic) compounds associated with SEDA are TCE and the breakdown 

products of TCE, including cis- and trans- 1,2-dichloroethene, (1,2-DCE) 1, 1-dichloroethene 

(1, 1-DCE) and vinyl chloride. Since vinyl chloride is a gas at ambient temperatures , it is likely 

that the much of the degradation of TCE ends upon the formation of vinyl chloride , since it 

would be slowlyreleased into the atmosphere. Common aromatic volatile organic compounds 

are benzene, toluene, ethylbenzene and xylenes (BTEX) which are associated with petroleum 

hydrocarbons , including gasoline. 

The chemical/physical properties of these chemical constituents and the media (soil, sediment, 

surface water, and groundwater) which have been impacted are necessary to fully evaluate the 

fate and transport. Meaningful chemical-specific properties are solubility , volatility, 

degradability, and adsorptivity . These properties are discussed below. Table 3-1 summarizes 

the chemical specific properties of TCE and its breakdown products , and BTEX compounds . 

Media specific properties include organic carbon content, porosity , moisture content, bulk 

density , groundwater velocity , and dispersivity. 

3.1.3.1.1 Aliphatic (chlorinated) Volatile Organics 

Table 3-1 presents the information which will serve as a basis for predicting the likely 

environment.al fate of the chlorinated substances at SEDA. The most volatile of the 

chlorinated compounds being examined at this site is vinyl chloride, with a vapor pressure of 

2300 millimeters mercury (mm Hg) at 20°C. TCE has a vapor pressure of 59 mm Hg at 20°C. 

Consequently , volatilization represents a significant environmental pathway, provided that 

there is an ample amount of air space in the soil through which the vapor can migrate. 

Volatile constituents enter the air through void spaces in the soil above the saturated zone 

which may then leave the system through the ground surface. 

An important chemical specific property which can be used to understand the potential for 

chemical migration is Henry 's Law . At low concentrations and equilibrium, Henry's Law 

states that the concentration in the vapor phase is directly proportional to the concentration 

in the aqueous phase . The Henry 's constant is the proportionality factor between the vapor 

and liquid phase concentrations . Henry's constants for selected organic compounds of 

concern detected are presented in Table 3-1. Generally, for compounds with a Henry ' s 

constant less than 5 x 10-3 atm-m3 /mole , volatilization is not expected to be a significant 

environmental pathway (Dragun, 1988). TCE and its four breakdown products all have 

Henry's Constants greater than 5 x 10-3 atm-m3 /mole which suggests that volatilization will be 

a significant mechanism in the partitioning of these volatile chlorinated compounds . 

Ju ne , 1995 
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Compounds in soil are only mobile in the aqueous and air phases. Compounds enter the 

groundwater as precipitation migrates through the soil and mixes with these materials , 

eventua1ly recharging to groundwater. The solubilities for these compounds range from 1,100 

mg/1 for TCE to 6,300 mg/1 for trans 1,2 DCE which is sufficient to cause impacts to the 

groundwater. A review of the melting points and boiling points indicate that vinyl chloride 

is a gas at ambient temperatures, and TCE and the DCE isomers are liquids at room 

temperature. 

The affinity of a compound to sorb to the organic fraction of soil is estimated from the 

organic carbon partition 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, at 

equilibrium. ~ values are presented in Table 3-1 for TCE and its breakdown products . The 

relationship between Koc and mobility is presented in Table 3-2 . Compounds with a Koc 
between 500 mL/ g and 2,000 ml/ g are generally considered low mobility compounds and those 

with a Koc value greater than 2,000 rnl/g are considered to be immobile (Dragun, 1988) . TCE, 

the DCE isomers and vinyl chloride all have Koc values less than 500 mL/g and are therefore 

considered to be mobile. Koc values are generally determined by experiment, but are often 

estimated using octanol-water partition coefficients (K0w). Octanol-water partition coefficients 

are determined in the laboratory and then converted to Koc via empirical relationships . 

Understanding the type of soils present is useful for estimating the mobility of compounds. 

The site soils , clay loams , generally have low permeabilities and high water retention 

capacities . Therefore dissolved materials tend to move much slower through clay soils than 

sandy soils. Since adsorption of solutes on soils is controlled by the amount of organic carbon 

in the soil, soils with a higher organic content will adsorb more organics than soils which are 

low in carbon but rich in clay. Generally, surface soils, i.e. soils in the agricultural A horizon, 

have a higher organic content than deeper soils , i.e. soils in the B and C horizon, due to the 

presence of decomposing plant matter at the surface. In general , the larger the amount of 

organic matter in the soil , the less mobile the compounds of concern will be . 

Compounds degrade through a variety of mechanisms including biodegradation, hydrolysis , 

photodecoinposition, and are converted to other organic degradation products . 

Biodegradation is considered to be the most likely transformation pathway for TCE, since the 

reaction kinetics are the fastest of the mechanisms considered. Known biological breakdown 

products of TCE include vinyl chloride and 1,2-DCE. The degradation rate, which is a 

measure of how fast a compound degrades , is influenced by several factors including: 

solubility, which determines the availability of the compound to the bacteria, temperature, 

oxygen concentrations , moisture content , substrate concentrations and toxicity, which is a 

measure of how toxic the compound is to the bacteria. For estimating simplicity , degradation 

June, 1995 
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has been assumed to be a first order reaction, which will allow degradation rates to be 

expressed as first order rate constants or half lives. A half-life refers to the time it would take 

for half of the mass of the organic constituent to degrade to either an intermediate compound 

or to carbon dioxide and water. A detailed analysis of biodegradation would evaluate the 

complete pathway. Half-lives for selected organic compounds that have a potential to be 

detected at SEDA are shown in Table 3-1. The first order degradation rate is often assumed 

to be independent of the mass of the constituent present in order to facilitate modeling, but 

in reality, as the mass of a compound decreases, the degradation rate will also decrease. 

3.1.3.1.2 Fate of Chlorinated Aliphatic Volatile Compounds · 

Following a release, source materials partition into the three (3) environmental media, i.e. 

soil, water and air. Estimations of phase partitioning at the source can be used to understand 

the expected fate of the released materials . The fate of the chlorinated chemicals found at 

SEDA can be determined by Level I equilibrium partitioning calculations following 

procedures developed by MacKay and Paterson, (1981). 

The partitioning model is based on the concept of fugacity, a thermodynamic property of a 

chemical. Fugacity is often considered as the tendency of a chemical to escape from one 

phase into ~other. Using known chemical/physical properties of the chemicals of interest, 

i.e . the Henry's constant and the Koc, and the physical properties of the media which these 

chemicals are released into, i.e. the soil porosity and the moisture content, it is possible to 

calculate a fugacity value, described as the f term, for each media. Generally, the units of 

fugacity, f , are expressed in units of pressure, i.e. atmospheres. The basic premise of the 

approach described by Mackay is that, at equilibrium, the fugacity of the chemicals in each 

media (subcompartment) are equal. Secondly, the concentration of each chemical in each 

media is related to the fugacity by a proportionality constant , Z. The units of Z are in 

moles/m3-atm. Since only three media are involved , it is possible to ratio the Z terms for each 

media to the sum of all the Z values. This provides a percent partitioning ratio which is 

indicative of the degree that each chemical will partition into each environmental phase. The 

analysis has the advantage that it is independent of the actual mass of a chemical in the 

media. The results represent the relative amounts of a chemical, at equilibrium, which would 

be expected in a subcompartment. The subcompartments are the soil, water or air phase of 

the compartment in question. 

For this analysis two compartments were considered. One compartment, the unsaturated 

(vadose) zone of soil , and the second compartment considered was saturated zone of soil. 

The analysis was performed separately for each compartment. 

June, 1995 
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The Level I partitioning estimation technique, developed by Mackay, is considered to be a 

· batch type analysis. In other words, chemicals are not allowed to pass beyond a defined 

control volume being considered. It does not account for various dynamic processes, such as 

biodegradation, but is useful in estimating the fate of released chemicals within the source 

area. The model does not account for separate phase liquids which may displace moisture 

within the pore spaces. It is intended to provide an indication of the behavior of the 

chlorinated organics in the soil under theoretical conditions. 

The model involves three basic assumptions: 

1. There is no chemical or biological degradation. 

2. Chemicals are at equilibrium within the total environmental compartment and each 

subcompartment. 

3. Since equilibrium is assumed, there is no unbalanced net flux into or out of 

subcompartments nor is there any release from the compartment as a whole, i.e. 

volatilization or leaching. 

The compa~ments chosen were the vadose zone and the saturated deep soil. The only air 

volume considered was that air in the pores of the vadose zone. The atmospheric air above 

the compartment was excluded. 

Mackay's equilibrium partitioning model was used to predict the partitioning of TCE, trans-

1,2-DCE, and vinyl chloride among soil-solids , soil-water, and soil-air. The porosity of the soil 

at SEDA was estimated to be 37.3 % (USAEHA Hazardous Waste Study No. 37-26-0479-85, 

August 1984). Since the moisture content of the soils at SEDA vary during the year, two 

scenarios were considered, a wet season (23. 3 % moisture content in the vadose zone) 

(USAEHA, 1984) and a dry season (9.4% moisture content in the vadose zone) (Metcalf and 

Eddy, October 1989). The vadose zone consists of the soil phase, the soil-water phase, and 

the soil air phase. By definition, saturated soils contains no soil-air phase. A discussion of 
the model results follows. 

The fugacity calculation begins by establishing the control volume. The control volume for 

the vadose zone compartment was established by considering one (1) square foot of soil 

extending (1) foot into the unsaturated zone. The control volume for the saturated zone was 

established by considering one (1) square foot of soil extending one (1) foot into the water 

table. 
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The amount of water in the upper, unsaturated control volume during the wet season is : 

%Water=MC 

where: MC = Moisture Content during the wet season, (0.233) 

The amount of solids in the control volume during the wet season was estimated as: 

%Solids=l-cI> 

where: <I> = Soil Porosity , (0 .373) 

The amount of air estimated in the control volume during the wet season was estimated as: 

%Air=l - (%Solids+% Water) 

From these estimates, the subcompartment volumes , expressed as percent of the total volume, 

during the wet season was calculated as: 

• Volume of Solids - 62.7% 

• Volume of Water - 23.3% and 

• Volume of Air - 14% 

During the dry season, the moisture content of the unsaturated zone was estimated to be 

9 .4 % , the same analysis yielded subcompartment volumes of: 

• Volume of Solids (V,0 il) - 62.7% 

• Volume of Water (V gw) - 9.4% and 

• Volume of Air (V.ir) - 27.9% 

The soil pore spaces for the lower saturated soil compartment does not contain any air spaces 

and therefore the volume of the water in this compartment is equal to the soil porosity , 0 . 373 . 
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The remainder of the soil volume is soil solids. The subcompartment volumes are defined as 

follows: 

• Volume of Solids (V soil) - 62 . 7 % 
• Volume of Water (V r;,,) - 37 .3 % 

Two chemical specific inputs are required: 

H = Henry's Law Constant (atm m3/mol) and 

Koc = organic carbon partition coefficient. 

The media specific inputs are: 

• Soil organic carbon content - 0.1 % 

• Bulk density of soil - 1. 8 g/ cm3 

• Soil temperature - 20°C 

The next step is to calculate the proportionality constant Z , for each phase, where: 

C = z .f. I • I I 

and 

Ci = the concentration in a given phase (mol/m3
) 

Zi = the proportionality constant for a given phase (mol/m3 -atm) 

fi = the fugacity of a given phase (atm) . 

The following equations can be used to calculate Z . 

1) z.ir = 1/RT 

2) Zr;,, - 1/H 

3) Zsoil = 10"8 
( OC soil) Koc P,0 il)/H 

where : 

June, 1995 

R = universal gas constant = 8.2 x 10-s m3-atm/mol-°K 

T = Temperature (°K) 

H = Henry' s Law Constant (atm-m3/mol) 

ocsoil = soil organic carbon content ( % ) 
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Koc = organic carbon partition coefficient 

P,ail = soil bulk density (g/m3
) 

DRAFT-FINAL REPORT 

Next, the fraction (F) in each phase is calculated by the following equations: 

V Z +V Z +V Z air air gw gw soil soil 

For the two compartment calculations the air terms are ignored. 

Table 3-3 contains the results of the partitioning model. In the vadose zone, TCE is expected 

to partition in the soil-water phase from 27.5% to 54.5% , depending on the season. The 

partitioning of TCE in the soil-air phase is from 12.4 % to 30. 9 % . As expected, TCE 

partitions more in the soil-water phase during the wet season than the dry season. 

Conversely, during the dry season, when there is more vapor space in the soils there is more 

TCE in the soil-air phase . The amount of TCE remaining in the soil ranges from 33.1 % to 
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VADOSE ZONE - WET SEASON 

1) Chemical Name 

Assumptions: 
2) % soil 
3) % water 
4) %air 

5) oc = % organic carbon in soil 

6) bulk density (g/m3) 

7) Koc 

8) Henry's Law Constant 

9) Temperature (°K) 

Calculations: 
Z(soil) 
Z(water) 
Z(air) 

TABLE 3 - 3 

SUMMARY OF FUGACITY CALCULATIONS 

SENECA ARMY DEPOT 
ASH LANDFILL 

Trichloroethene trans - 1,2- dichloroethene 

62.7% 62.7% 
23.3% 23.3% 
14.0% 14.0% 

0.10 0.10 

l.80E+06 l.80E+06 

126 59 

9.lOE-03 6.56E- 03 

293 293 

24.92 16.19 
109.89 152.44 
41.62 41.62 

Estimated % of Total Mass Of Chemical in Each Compartment 
Results: 
F(soil) 33.2% 19.7% 
F(water) 54.4% 69.0% 
F(air) 12.4% 11.3% 
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Vinyl chloride 

62.7% 
23.3% 
14.0% 

0.10 

l.80E+06 

57 

8.19E- 02 

293 

1.25 
12.21 
41.62 

8.3% 
30.1% 
61.6% 
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TABLE 3 - 3 

SUMMARY OF FUGACITY CALCULATIONS 

SENECA ARMY DEPOT 
ASH LANDFILL 

SATURATED WET SOIL - WET SEASON 

1) Chemical Name Trichloroethene trans - 1,2- dichloroethene 

Assumptions: 
2) % soil 62.7% 62.7% 
3) % water 37.3% 37.3% 

5) oc = % organic carbon in soil 0.10 0.10 

6) bulk density (g/m3) l.80E+06 l.80E+06 

7) Koc 126 59 

8) Henry's Law Constant 9.lOE - 03 6.56E- 03 

9) Temperature (°K) 293 293 

Calculations: 
Z(soil) 24.92 16.19 
Z(water) 109.89 152.44 

Estimated % of Total Mass Of Chemical in Each Compartment 
Results: 
F(soil) 27.6% 15.1% 
F(water) 72.4% 84.9% 
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Vinyl chloride 

62.7% 
37.3% 

0.10 

l.80E+06 

57 

8.19E - 02 

293 

1.25 
12.21 

14.7% 
85.3% 
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VADOSE ZONE - DRY SEASON 

1) Chemical Name 

Assumptions: 
2) % soil 
3) % water 
4) %air 

5) oc= % organic carbon in soil 

6) bulk density (g/m 3) 

7) Koc 

8) Henry's Law Constant 

9) Temperature (°K) 

Calcula lions: 
Z(soil) 
Z(water) 
Z(air) 

TABLE 3 - 3 

SUMMARY OF FUGACITY CALCULATIONS 

SENECA ARMY DEPOT 
ASH LANDFILL 

Trichloroethene trans - 1,2- dichloroethene 

62.7% 62.7% 
9.4% 9.4% 

27.9% 27.9% 

0.10 0.10 

l.80E+06 l.80E+06 

126 59 

9.IOE- 03 6.56E - 03 

293 293 

24.92 16.19 
109.89 152.44 
41.62 41.62 

Estimated % of Total Mass Of Chemical in Each Compartment 
Results: 
F(soil) 41.6% 28.1% 
F(water) 27.5% 39.7% 
F(air) 30.9% 32.2% 
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Vinyl chloride 

62.7% 
9.4% 

27.9% 

0.10 

l.80E+06 

57 

8.19E- 02 

293 

1.25 
12.21 
41.62 

5.8% 
8.5% 

85.7% 
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TABLE 3 - 3 

SUMMARY OF FUGACITY CALCULATIONS 

SENECA ARMY DEPOT 
ASH LANDFILL 

SATURATED DEEP SOIL - DRY SEASON 

1) Chemical Name Trichloroethene trans - 1,2- dichloroethene 

Assumptions: 
2) % soil 62.7% 62.7% 
3) % water 37.3% 37.3% 

5) oc = % organic carbon in soil 0.10 0.10 

6) bulk density (g/m3) l.80E+06 l.80E+06 

7) Koc 126 59 

8) Henry's Law Constant 9.lOE- 03 6.56E- 03 

9) Temperature (°K) 293 293 

Calculations: 
Z(soil) 24.92 16.19 
Z(water) 109.89 152.44 

Estimated % of Total Mass Of Chemical in Each Compartment 
Results: 
F(soil) 27.6% 15.1% 
F(water) 72.4% 84.9% 

Notes : 

Vinyl chloride 

62.7% 
37.3% 

0.10 

l.80E+06 

57 

8.19E- 02 

293 

1.25 
12.21 

14.7% 
85.3% 

1) Henry's Law Constants and K(oc) values a re from Table A - 1 of Basics of Pump and Treat Groundwater Remediation Technology (EPA March 1990). 
2) The moisture content (wet season) was obtained from USAEHA Hazardous Waste Study No. 37 - 26 - 0479 - 85 (1984). 
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41. 6 % . In the saturated soil the partitioning percentage of TCE is 27. 6 % in the soil with the 

remainder in the soil water phase (72 .4 % ) . 

The partitioning model also considered trans-1,2-DCE, a TCE breakdown product, and vinyl 

chloride, a breakdown product of DCE . It was determined that in unsaturated soils , a 

significant amount (39 . 7 % to 69 .1 % ) of DCE will be present in the soil-water phase. In the 

saturated soils as much as 84.9% of the DCE is expected to be in the soil-water phase. 

Since vinyl chloride is a gas at room temperature a much greater percentage of vinyl chloride 

was found in the soil-air phase, 85.7% during the wet season and 61.5% during the dry 

season. 

The results of these partitioning analyses indicate that chlorinated solvents found at SEDA 

will be partitioned into the soil-water and the soil-airspace. 

The previous analysis did not consider degradation of these chemicals. Figure 3-1 provides 

a summary of the identified breakdown products resulting from the environmental 

biodegradation of TCE. Dechlorination and methane production are carried out by anaerobic 

microbes. Anaerobic conditions are likely to exist in the soils and therefore anaerobic 

degradation is a likely degradation pathway. Research indicates that under methanogenic 

conditions TCE is sequentially reduced by dechlorination to DCE isomers , then to vinyl 

chloride, and eventually to ethene. At each step a chlorine is replaced by hydrogen, and 

hydrogen chloride is produced. Of the three possible DCE isomers, the cis- and trans- 1,2-

dichloroethene isomers are much more prevalent than 1, 1-dichloroethene. Both an energy 

source and an electron, or an electron donor source appear to be necessary for this 

transformation to take place. Compounds with a greater degree of halogenation are more 

likely to undergo dehalogenation, suggesting that vinyl chloride, with one remaining chlorine 

is not as likely to degrade to ethene as TCE is to degrade to DCE. 

The products of biodegradation at the site suggests that biodegradation mechanism is the 

more rapid mechanism, since TCE was detected in 54 % of the soil samples and 33 % of the 

groundwater samples and 1,2-DCE (total) was detected in 39% of the soil samples and 32 % 

of the groundwater samples. 1,1-DCE, not a significant intermediate, was detected in only 

6 % of the soil samples and 2 % of the groundwater samples . Vinyl chloride was detected in 

6.4 % of the soil samples and 7% of the groundwater samples. The high vaporization 

potential of vinyl chloride may account for the low percentage of soil and water samples 

found to contain vinyl chloride. 

June, 1995 
Page 3-20 

K:\SE NECA\RIFS\GENERIC\Section.3 



Cl" 
C = 

/ 
H cis 

2[H] 

H" 
c = 

Cl/ 

2[H]~ 

H" 
c = 

H/ 

HCI 

TCE 

H" C = 1,2-DCE 
/ 

Cl trans 

HCI 

/H 
C 
"H 

HCI 

/H 
C 
"H 

vc 

ETH 

~PARSONS 

PARSONS ENGINEERING SC:IENC:E, INC:. 

CUENT/PROJECT mtE 

SENECA ARMY DEPOT 
GENERIC INSTALLATION 

RI/FS WORK PLAN 
DEPT. D.VG NO. 

ENVIRONMENTAL ENGI NEERING 7265 11-02001 

FIGURE 3-1 
BIODEGRADATION PATHWAY 

OF TCE BY REDUCTIVE 
DECHLORINATION 

DAJE JA NUARY 1995 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

An important item to note regarding degradation, is that TCE was not detected in the 

downgradient wells along the site fenceline, while DCE was detected. This suggests that 

biodegradation of TCE is occurring along the groundwater transport pathway and TCE is 

transformed to DCE before groundwater migrates to the downgradient locations. Although 

little or no vinyl chloride was found in the downgradient wells, a known breakdown product 

of DCE, based upon the previous discussion of partitioning, it is likely that the vinyl chloride 

is released as vapor. 

TCE is relatively mobile and will partition in the water of the soil-groundwater system 

especially in soils with a low organic content. As discussed earlier, volatilization may also be 

a significant pathway for TCE near the surface or in the soil-air phase. Hydrolysis is not 

expected to be significant in natural soils due to slow reaction mechanisms . 

DCE and Vinyl chloride are also considered to be mobile in soil/groundwater systems and 

volatilization is also considered to be significant near the surface. However, unlike TCE and 

DCE, partitioning of vinyl chloride in the soil-air phase dominates the expected partitioning 

pathways and most of the vinyl chloride will likely be volatilized from the surface of the soil. 

3.1.3.1.3 Aromatic Volatile Organics 

The following information on aromatic volatile organics was obtained from the document, 

"Installation Restoration Program Toxicology Guide", Volume 1, October 1985,AD-A171095. 

Benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds may move through the 

soil/groundwater system when present at low concentrations (dissolved in water and sorbed 

on soil) or as a separate organic phase (resulting from a spill of significant quantities of the 

chemical) . In general , transport pathways of low soil concentrations can be assessed by 

equilibrium partitioning. These calculations predict the partitioning of BTEX compounds 

among soil particles , soil water and soil air. The portions of BTEX compounds associated 

with the water and air phases of the soil are more mobile than the adsorbed portions . 

Partitioning in the Environment 

Benzene: The estimate for an unsaturated topsoil model indicate that most of the benzene 

(88 % ) is expected to be sorbed to the soil. A much smaller (yet significant) amount (7 % ) 

will be present in the soil water phase and can thus migrate by bulk transport (e.g., the 

downward movement of infiltrating water), dispersion and diffusion. For the portion of 
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benzene in the gaseous phase of the soil (5 % ), diffusion through the soil-air pores up to the 

ground surface, and subsequent removal by wind, will be a significant loss pathway. 

In saturated, deep soils (containing no soil air and negligible soil organic carbon) , a much 

higher fraction of the benzene (79 % ) is likely to be present in the soil water phase and 

transported with flowing groundwater. 

Toluene: The estimates for an unsaturated topsoil model indicate that nearly all of the 

toluene (97 % ) is sorbed to the soil. A much smaller amount (2 % ) will be present in the soil 

water phase and thus migrate by bulk transport (e.g., the downward movement of infiltrating 

water) , dispersion and diffusion. For the portion of toluene in the gaseous phase of the soil 
(1.6%), diffusion through the soil pore spaces up to the ground surface, and subsequent 

removal by wind, will be significant loss pathway. there is no significant difference in the 

partitioning calculated for 25°C and 10°C. 

In saturated, deep soils (containing no soil air and negligible soil organic carbon), a much 

higher fraction of the toluene ( 48 % ) is likely to be present in the soil water phase and 

transported with flowing groundwater. · 

Ethyl benzene: The estimates for an unsaturated topsoil model indicate that nearly all of the 

ethyl benzene (98 % ) is sorbed to the soil. A much smaller amount (0 . 75 % ) is expected to 

be present in the soil-water phase and can thus migrate by bulk transport (e .g., the downward 

movement of infiltrating water), dispersion and diffusion. For the portion of ethyl benzene 
in the gaseous phase of the soil (0. 7 % ) , diffusion through the soil air pores up to the ground 

surface, and subsequent removal by wind, will be a significant loss pathway. 

In saturated, deep soils (containing no soil air and negligible soil organic carbon) , a much 

higher fraction of the ethyl benzene (26 %) is likely to be present in the soil water phase and 

transported with flowing groundwater. 

Xylene: The estimates for an unsaturated topsoil model indicate that nearly all of the xylene 
(98.8 %) is expected to be sorbed to the soil. A much smaller amount (0 .7%) is expected to 

be present in the soil water phase and thus available to migrate by bulk transport (e.g ., the 

downward movement of infiltrating water), dispersion and diffusion . For the portion of xylene 

in the gaseous phase of the soil (0.5 % ), diffusion through the soil-air pores up to the ground 

surface, and subsequent removal by wind, will be a significant loss pathway . 
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In saturated, deep soils (containing no soil air and negligible soil organic carbon) , a m~ch 

. higher fraction of the xylene (26 % ) is likely to be present in the soil water phase and 

transported with flowing groundwater. 

Sorption of BTEX on Soils 

The mobility of BTEX compounds in the soil/groundwater system (and their eventual 

migration into aquifers) is strongly affected by the extent of their sorption on soil particles . 

In general, sorption on soils is expected to: 

increase with increasing soil organic matter content; 

increase slightly with decreasing temperature; 

increase moderately with increasing salinity of the soil water; and 

decrease moderately with increasing dissolved organic matter content of the soil water. 

Based upon octanol-water partition coefficients , for the BTEX compounds (135, 537 , 1410, 

and 1450, respectively) the soil sorption coefficients (Koc)s are estimated to be 65, 259,681, 

and 691, respectively. 

Volatilization of BTEX from Soils 

Transport of BTEX vapors through the air-filled pores of unsaturated soils is an important 

transport mechanism for near-surface soils. In general , important soil and environmental 
properties influencing the rate of volatilization include soil porosity , temperature, convection 

currents and barometric pressure changes; important physio-chemical properties include the 

Henry's law constant, the vapor-soil sorption coefficient, and, to a lesser extent , the vapor 

phase diffusion coefficient. 

There are no data from laboratory or field tests showing actual soil volatilization rates . 

Sorption of the benzene vapors on the soil may slow the vapor phase transport . 

The Henry's law constant (H), which provides an indication of a chemical 's tendency to 

volatilize from solution increases significantly with increasing temperature. Moderate 

increases in H are also observed with increasing salinity due to a decrease in solubility of 

benzene, toluene and ethyl benzene. 
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Transformation Processes of BTEX in Soil/Groundwater Systems 

The persistence of BTEX compounds in soil/groundwater systems is not well documented. 

In most cases , it should be assumed that the chemical will persist for months to years (or 

more). Benzene, toluene and ethyl benzene that has been released into the air will eventually 

undergo photochemical oxidation; tropospheric lifetime on the order of a few hours to a few 

days have been estimated for benzene and 15 hours for toluene and ethyl benzene. 

BTEX compounds under normal environmental conditions are not expected to undergo 

hydrolysis. Further, benzene and toluene are not expected to be susceptible to oxidation or 

reduction reactions in the soil/groundwater environment. 

Available data on the biodegradability of benzene are somewhat contradictory. Certain pure 

and mixed cultures can apparently degrade benzene under environmental conditions, but the 

chemical must be considered fairly resistant to biodegradation. Available data indicate that 

toluene and ethyl benzene are biodegradable in the soil/groundwater environment. No 

information on the biodegradability of xylene in the soil/ groundwater environment is available. 

However, based upon data for other structurally similar chemicals (e.g., toluene, ethyl 

benzene) , it is expected that xylene would be biodegradable. In most soil/groundwater 

systems ae;obic degradation would be of minimal importance because of the low 

concentration of microorganisms (at depth) and the low dissolved oxygen (anaerobic) 

conditions . No data are available on the possibility of anaerobic biodegradation. 

Primary Routes of Exposure From Soil/Groundwater Systems 

The above discussion of fate pathways suggest that benzene is highly volatile, weakly adsorbed 

by soil and has a limited potential for bioaccumulation. Additionally, toluene is highly volatile 

from aqueous solutions , moderately sorbed to soil and has a low potential for 

bioaccumulation. Ethyl benzene and xylene are highly volatile from aqueous solutions, may 

be moderately adsorbed by soil and have a moderate potential for bioaccumulation. BTEX 

compounds may volatilize from soil surfaces, but that portion not subject to volatilization is 

likely to be mobile in groundwater . These fate characteristics suggest several potential 

exposure pathways. 

Volatilization of BTEX compounds from a disposal site, particularly during drilling or 

restoration activities, could result in inhalation exposures. The potential for groundwater 

contamination is high, particularly in sand soils . 
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These results of a USEPA Groundwater Supply Survey indicate that BTEX compounds have 

the potential for movement in soil/groundwater systems. The compounds may eventually 

reach surface waters by this mechanism, suggesting several other exposure pathways : 

• Surface waters may be used as drinking water supplies , resulting in direct ingestion 

exposure; 

• Aquatic organisms residing in these waters may be consumed, also resulting in 

ingestion exposure through bioaccumulation; 

• Recreational use of these waters may result in dermal exposure; and 

• Domestic animals may consume or be dermally exposed to contaminated ground or 

surface waters ; the consumption of meats and poultry could then result in ingestion 

exposures. 

In general, exposures associated with surface water contamination can be expected to be 

lower than exposures from drinking contaminated groundwater for two reasons. First, the 

Henry's law constants for BTEX compounds indicate that they will volatilize upon reaching 

surface waters . Secondly, the bioconcentration factors for benzene and toluene are expected 

to be low, suggesting limited bioaccumulation in aquatic organisms or domestic animals. For 

ethyl benzene, the bioconcentration factor suggest moderate bioaccumulation in aquatic 

organism a~d domestic animals. The bioaccumulation factor for xylene is not high enough 

to suggest consumption of aquatic organisms or domestic animals as a significant source of 

exposure compared to drinking water. 

Although BTEX compounds are readily photooxidized in the atmosphere, its volatility 

suggests that it may be found in air as well. 

Semi-Volatile Organic Compounds 

3.1.3-2.1 PAH Compounds 

The following information was obtained from the document, "Management of Manufactured 

Gas Plant Sites , Volume III , Risk Assessment ," GRI , May 1988, GRI-87/0260.3. 

PAH compounds have a high affinity for organic matter and low water solubility. Water 

solubility tends to decrease and affinity for organic material tends to increase with increasing 

molecular weight. Therefore, naphthalene is much more soluble in water than is 

benzo(a)pyrene. When present in soil or sediments , PAHs tend to remain bound to the soil 

particles and dissolve only slowly into groundwater or the overlying water column. Because 
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of the high affinity for organic matter, the physical fate of the chemicals is usually controlled 

by the transport of particulates. Thus, soil, sediment and suspended particulate matter (in air) 

represent important media for the transport of the chemicals. 

Because of their high affinity for organic matter, PAH compounds are readily taken up 

(bioaccumulated) by living organisms. However, organisms have the potential to metabolize 

the chemicals and to excrete the polar metabolites . 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. As a result, while P AH compounds are seldom high in fish tissues, they can be 

high in shellfish tissues . 

Several factors can degrade PAH compounds in the environment. Biodegradation on soil 

microorganisms is an important process affecting the concentrations of the chemicals in soils, 

sediment and water. Volatilization may also occur. This mechanism is effective for the 

lighter molecular weight compounds . However, the volatilization of higher molecular weight 

P AH compounds occurs slowly. 

3.1.3.2.2 Phenolic Compounds 

These compounds are highly water soluble and, therefore, easily leach from soil environments 

into the underlying groundwater. They are not persistent in surface water environments . 

Phenolics are not as volatile as benzene, xylene or toluene, but can volatilize at a moderate 

rate. Therefore, there may be some potential for exposure to gases. Non-chlorinated 

phenolic compounds are not readily bioaccumulated by terrestrial or aquatic biota (GRI-

87 /0260 .3). 

3.1.3.3 Pesticides and PCBs 

It is not the intent of this section to discuss the persistence of all pesticides and PCBs, 

therefore, only selected pesticides and PCBs that are commonly found or are suspected to 

have been released to the environment at SEDA are discussed below. 

Chlordane 

The following information was obtained from "Handbook of Environmental Fate and 

Exposure Data for Organic Chemicals , Vol. III , Pesticides (ed. Philip H. Howard, Lewis 

Publishers, 1991) . 
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Chlordane has been released in the past into the environment primarily from its application 

as an insecticide. Technical grade chlordane is a mixture of at least 50 compounds. If 

released to soil, chlordane may persist for long periods of time. Under field conditions, the 

mean degradation rate has been observed to range from 4.05-28.33%/yrwith a mean half-life 

of 3. 3 years . Chlordane is expected to be generally immobile or only slightly mobile in soil 

based on field tests, soil column leaching tests and estimated Koc estimation; however, its 

detection in various ground waters in NJ and elsewhere indicates that movement to ground 

water can occur. Adsorption to sediment is expected to be a major fate process based on soil 

adsorption data, estimated Koc values (24,600-15,500), and extensive sediment monitoring 

data. The presence of chlordane in sediment core samples suggests that chlordane may be 

very persistent in the adsorbed state in the aquatic environment. 

If released to water, chlordane is not expected to undergo significant hydrolysis, oxidation or 

direct photolysis. Sensitized photolysis in the water column may be possible, however. The 

observation that 85 % of the chlordane originally present in a sealed glass jar under sunlight 

and artificial light in a river die-away test remained at the end of two weeks and persisted at 

that level through week 8 of the experiment; this indicates that chlordane will be very 

persistent in aquatic environments. 

Although sµfficient biodegradation data are not available, it has been suggested that 

chlordane is very slowly biotransformed in the environment which is consistent with the long 

persistence periods observed under field conditions. Bioconcentration is expected to be 

important based on experimental BCF values which are generally above 3,200. 

If released to the atmosphere, it will be expected to be predominantly in the vapor phase. 

Chlordane will react in the vapor-phase with photochemically produced hydroxyl radicals at 

an estimated half-life rate of 6.2 hr suggesting that this reaction is the dominant chemical 

removal process . Soil volatility tests have found that chlordane can volatilize significantly 

from soil surfaces on which it has been sprayed, particularly moist soil surfaces; however, 

shallow incorporation into soil will greatly restrict volatile losses. 

The detection of chlordane in remote atmospheres (Pacific and Atlantic Oceans; the Arctic) 

indicates that long range transport occurs. It has been estimated that 96 % of the airborne 

reservoir of chlordane exists in the sorbed state which may explain why its long range 

transport is possible without chemical transformation. The detection of chlordane in 

rainwater and its observed dry deposition at various rural locations indicates that physical 

removal via wet and dry deposition occurs in the environment. 
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Lindane 

The following information was obtained from "Handbook of Environmental Fate and 

Exposure Data for Organic Chemicals , Vol. III , Pesticides (ed . Philip H. Howard, Lewis 

Publishers , 1991). 

Lindane is used as an insecticide on hardwood logs and lumber, seeds , vegetables and fruits, 

woody ornamentals, hardwood forests, livestock and pets , and existing structures . When 

released to water, lindane is not expected to volatilize significantly. Lindane released to acidic 

or neutral water is not expected to hydrolyze significantly, but in basic water, significant 

hydrolysis may occur. At a pH of 9.3, the hydrolysis half-life of lindane in water was 

measured to be about 4 days (95 hr.). Transport to the sediment should be slow and result 

predominantly from diffusion rather than settling. Release of lindane to soil will most likely 

result in volatilization and slow leaching of lindane to ground water. Lindane in the 

atmosphere is likely to be subject to dry and wet deposition. The estimated half-life for the 

reaction of vapor phase lindane with atmospheric hydroxyl radicals is 2.3 days . Lindane may 

slowly biodegrade in aerobic media and will rapidly degrade under anaerobic conditions. 

Lindane has been reported to photodegrade in water in spite of the lack of a photoreactive 

center, but photolysis is not considered to be a major environmental fate process. Lindane 

will bioconc~ntrate slightly in fish. Monitoring data indicate that lindane is a contaminant in 

air, water, sediment, soil , fish and other aquatic organisms, wildlife, food , and humans. 

Human exposure result primarily from food. 

Endosulfan 

The following information was obtained from "Handbook of Environmental Fate and 

Exposure Data for Organic Chemicals , Vol. III, Pesticides (ed . Philip H. Howard , Lewis 

Publishers , 1991). 

Endosulfan is used as an insecticide against a variety of insects on a variety of crops . 

Technical endosulfan is composed of a-endosulfan and /j-endosulfan. Release of endosulfan 

isomers to soil will most likely result in biodegradation and in hydrolysis, especially under 

alkaline conditions . Endosulfan isomers on the soil surface may photolyze. Volatilization and 

leaching are not expected to be significant due to the high estimated soil-sorption coefficients 

of the isomers. When release to water, endosulfan isomers are expected to hydrolyze readily 

under alkaline conditions, and more slowly at neutral and acidic pH values (a half-lives=35.4 

and 150.6 days for pH 7 and 5.5, respectively ; /j half-lives=37.5 and 187.3 days for pH 7 and 

5.5, respectively). Volatilization and biodegradation are also expected to be significant. 
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Endosulfan released to the atmosphere will react with photochemically generated hydroxyl 

radicals with an estimated half-life of 1.23 hr. Bioconcentration of endosulfan is expected to 

be significant. Isomers of endosulfan are contaminants in air, water, sediment, soil, fish and 

other aquatic organisms, and food. Human exposure results primarily from food, and by 

occupational exposure. 

DDT 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide," Vol. III, Arthur D. Little, Inc. June 1987. 

From 1946 to 1972, DDT was one of the most widely used agricultural insecticides in the 

world. During this time, DDT played an important role in many phases of agriculture and in 

the eradication of malaria, typhus and plague. As of January 1, 1973, all uses of DDT in the 

United States were cancelled with the exception of emergency public health however, it is still 
used extensively in some tropical countries. 

DDT is expected to be highly immobile in the soil/groundwater environment when present 

at low dissolved concentrations. Bulk quantities of DDT dissolved i~ an organic solvent could 

be transport!!d through the unsaturated zone as the result of a spill or improper disposal of 

excess formulations. However, the extremely low solubility of DDT and its strong tendency 

to sorb to soils results in a very slow transport rate in soils . 

In general transport pathways can be assessed by using an equilibrium-partitioning models. 

These calculations predict the partitioning of low soil concentrations of DDT among soil 

particles, soil water, and soil air. Due to its strong tendency to sorb to soil , virtually all of the 

DDT partitions to the soil particles of unsaturated top soil , with negligible amounts associated 

with the soil water or air. Even in saturated deep soil , which is assumed to contain no soil 

air and a smaller organic carbon fraction, almost all of the DDT is retained on the soil. 

DDT is characterized by a strong tendency to sorb to organic carbon. Kadeg et. al. report 

an arithmetic mean Koc of 670,200 for 17 reported values; the corresponding geometric mean 

was log Koc = 5 .48. As with all neutral organic chemicals, the extent of sorption is 

proportional to the soil organic carbon content. In soils with little organic carbon (e.g., clays) 

the extent of sorption may also depend upon soil properties such as surface area, cation 
exchange capacity and degree of hydration. 

The apparent sorption of DDT to soils and sediments is lessened, and thus its mobility is 

enhanced by the presence of dissolved organic matter in solution. Caron ~ ill.:. found the 
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sorption of DDT to a natural freshwater sediment to be reduced by 75 % in the presence of 

6.95 mg/L of dissolved organic carbon (in the form of humic acid extracted from another 

sediment). Using p,p '-DDT, Chiou et fil:. observed the apparent water solubility to be 

significantly enhanced (roughly 2-5 times) in the presence of 100 mg/L of humic and fulvic 

acids _ (Sorption will decrease with increasing water solubility) . The partitioning of p,p '-DDT 

between soil-derived humic acid and water was approximately 4 times greater than with soil 

fulvic acids and 5-7 times greater than with aquatic (freshwater) humic and fulvic acids. 

These findings indicated that the mobility of DDT in natural waters may be several times 

greater than predicted (though probably still small) when the effect of dissolved organic 

matter is present. In waters containing large concentrations of dissolved organic material, 

such as swamps and bogs, this may be especially important. 

The vapor pressure of DDT at 25°C has been given as 2.6 x 10-10 atm with estimates of its 

Henry's law constant at 25°C ranging from 2. 8 x 10-5 to 2.0 x 10-6 atm · m3/mol. Volatilization 

is expected to be an important loss process in aquatic environments with the half-life for 

DDT on the order of several hours to several days. The presence of sediment particles , 

which would adsorb DDT from solution, would significantly reduce volatilization losses . 

In soils, volatilization is much slower. Jury et fil:. using soil of 1.25 % organic carbon to which 

DDT was applied uniformly to a depth of 1 cm at the rate of 1 kg/hectare, calculated 

volatilization half-lives of 497 and 432 days when water evaporation rates were 0.0 and 5.0 

mm/day , respectively. The corresponding figures when the same quantity of DDT was mixed 

to a depth of 10 cm were 2300 and 2069 days . 

Similar results were obtained by Lichtenstein et al. who studied the persistence of technical 

DDT (84 % p,p ', 15 % o,p') in agricultural loam soil with crops over a 15 year period. 

Calculated half-lives for both isomers fell between 4.0 and 4 .7 years for DDT applied at 10 

pounds/acre; somewhat longer half-lives were measured for applications of 100 pounds/acre. 

These half-lives should be taken as upper limits of the volatilization rate since other processes 

such as leaching and degradation contribute to the DDT loss . 

In tropical soils, the loss of DDT has been found to be much more rapid . El Zorgani found 

a half-life of less than three weeks for DDT applied at an initial concentration of 6.65 ppm 

to the soil surface beneath a cotton crop in the Sudan. The loss of the o,p' isomer was 

several times greater than for the p,p ' isomer; and insignificant fraction of the loss could be 

accounted for by conversion to p,p'-DDE. A half-life 110 days has been reported for DDT 

in Kenya where it was found to sublime directly into the atmosphere without conversion to 

DDE. 
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The rate at which DDT degrades in the soil/groundwater environment is dependent on the 

conditions under which it is present. The pH strongly affects the rate of aqueous hydrolysis . 

Over the pH range typical of natural waters (pH 5-9), Wolfe et al. found the pseudo-first

order rate constant (kobs) at 27°C could be expressed as: 

kobs = 1.9 X 10-9 + 9.9 X 10-3 
• [Off] 

where kobs is in s-I and [Off], the concentration of the hydroxide ion, is in moles/liter. 

Hydrolysis half-lives of roughly 81 days, 8 years and 12 years at pH 9, 7, and 5, respectively, 

result from the rate constant obtained from this equation. The hydrolysis product of p,p'

DDT is p,p' -DDE. 

A photolysis half-life of 5 days was measured for DDT when it was present in natural water 

exposed to summer sunlight, although no photolysis was observed when the chemical was 

present in pure water. Again, p,p'-DDE is a degradation product . Chen et al. observed a 

similar half-life of 8 days for p,p'-DDT applied as a thin film (0.67 µg/cm2
) to glass plates and 

exposed to light of environmentally important wavelengths (maximum intensity at 300 nm). 

The degradation of DDT by ultraviolet light was found to be more effective when the DDT 

was present in humus-free soil than in soil containing humus. 

DDT has been found to undergo abiotic, reductive dehalogenation to DDD in the presence 

of Fe(II) porphyrin. It has been suggested that the Fe(III) porphyrin, which results from the 

oxidation of the Fe(II) porphyrin in this process, is reconverted to the Fe(II) porphyrin in the 

presence of reduced organic material. Dehydrochlorination of DDT to DDE (removal of a 

hydrogen and chlorine atom to form a double bond) has also been observed in model systems 

containing reduced porphyrins and in the natural environment. 

Gambrell et al. found the degradation of DDT to be little affected by pH but greatly affected 

by redox conditions. Under strongly reducing conditions (Eh = 150 mV) , over 90% of the 

DDT was degraded within a few days . The authors note that this is an unusually rapid rate. 

The half-life for the decomposition of DDT in aerobic soils has been reported to be in the 

range of 10-14 years compared to half-lives of 28-33 days in moist soils incubated under 

anaerobic conditions. DDE is the major degradation product in aerobic soil, and it is believed 

to be produced predominantly by chemical processes . Under anaerobic conditions DDD is 

the major metabolite. 

The bacterial and fungal cometabolism of DDT has been observed in the laboratory and has 

been suggested to be potentially important in the field as well. In these reactions, bacteria 

June. 1995 
Page 3-32 

K:\SENECA\RIFS\GENER IC\Scction.3 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

which are not able to use DDT as their sole carbon source grow on non-chlorinated 

· analogues of DDT, but degrade DDT in the process. 

Information on the fate and transport parameters of DDT (i.e., solubility, vapor pressure, 

Henry's Law Constant, Koc, Kaw, half-life and BCF) are provided in Table 3-1. 

DDD 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide," Vol. III, Arthur D. Little, Inc. June 1987. 

DDD, no longer manufactured commercially, is still found as an impurity in the pesticide 

DDT and the miticide dicofol. It is also the major breakdown product of DDT under 

anaerobic conditions. The p,p' isomer of DDD is the third largest component of the technical 

DDT product after the two DDT isomers accounting for > 4 % of the mixture. It is present 

in somewhat lower concentrations in dicofol. In one study of several dicofol products , DDD 

was present in amounts ranging from 0 .1 to 2.5% of the amount of dicofol. 

Like DDT, DDD is expected to be highly immobile in the soil/groundwater environment 

when presert at low dissolved concentrations . Bulk quantities of DDD dissolved in an 

organic solvent could be transported through the unsaturated zone as a result of a spill or the 

improper disposal of excess formulations. However, the extremely low solubility of DDD and 

its strong tendency to sorb to soil organic carbon results in a very slow transport rate in soils. 

In general, transport pathways can be assessed by using an equilibrium partitioning models. 

These calculations predict the partitioning of low soil concentrations of DDD among soil 

particles , soil water , and soil air. Due to its strong sorption to soil , virtually all of the DDD 

partitions to the soil particles of unsaturated top soil and negligible amounts to the soil air 

or water. Even in saturated deep soil, which is assumed to contain no soil air, and a smaller 

organic carbon fraction, almost all of the DDD is retained on the soil. 

DDD, like DDT, is characterized by a strong tendency to sorb to soil organic carbon. While 

only one measured Koc value for DDD was found (log Koc = 5.38) it is consistent with the 

value obtained for DDT, as would be expected based on the similarity of their structures and 

their octanol water partition coefficients (DDD log Kaw = 5 .56). As with all neutral organic 

chemicals, the extent of DDD sorption is proportional to the soil organic carbon content. 

In soils with little organic carbon (e.g., clays) the extent of sorption may also depend upon 

such soil properties as surface area, cation exchange capacity, and degree of hydration. 
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The sorption of DDD to soils is lessened and thus its mobility is enhanced by the presence 

of dissolved organic matter in solution. The apparent solubility of DDT was increased several 

times in solutions containing humic and fulvic acids. Because the sorption behavior of DDD 

is expected to be much like that of DDT, its mobility in natural waters may be several times 

greater than predicted (though probably still small) if dissolved organic matter is present. In 

waters containing large concentrations of dissolved organic matter, such as swamps and bogs , 

this may be especially important. 

The vapor pressures of the p,p' and o,p' - isomers of DDD at 30°C have been measured as 

1.3 x 10·9 and 2.5 x 10·9 atm, respectively. The Henry's law constant estimated by use of the 

average vapor pressure of the two isomers and an aqueous solubility of 20 ppb is 3 .1 x 

10·5 
• atm m3/mol. This value is almost identical to that for DDT and roughly an order of 

magnitude less than that for DDE. 

Experimental evidence indicates that DDT volatilization from water occurs at about one-third 

the rate for DDT, which may seem at odds with the similar estimates for the Henry ' s law 

constants for these two compounds. Given the uncertainties involved in measuring both the 

aqueous solubilities and the vapor pressures of these compounds, from which H is estimated, 

the findings cannot be considered inconsistent. Using a factor of one-third for the difference 

in the rate qf volatilization of ODD and DDT, a volatilization half-life for DOD ranging from 

a day to less than a month has been estimated. 

Volatilization of ODD from soils can be expected to be much slower than from water because 

of the strong tendency of ODD to sorb to soil. Using wet river bed quartz sand in 15 mm 

deep petri dishes, Ware ~ fil . measured volatilization losses of p,p'-DDD (present initially at 

10 ppm) that corresponded to a volatilization half-life of roughly 170 days, slightly more than 

twice that for p,p'-DDT under the same conditions. Because these experiments were 

conducted with a relatively thin layer of soil with a small organic carbon fraction , the actual 

volatilization rate of DDD in the field would be expected to be lower. If the relative 

volatilization rates of ODD and DDT in the field were the same as those observed by Ware 

et fil ., the volatilization half-life of DOD from soil could be assumed to be double the value 

of one to several years for DDT. 

Hydrolysis of ODD can be expected to be extremely slow under environmental conditions . 

Over the pH range typical of natural waters (pH 5-9) , Wolfe et al. found the pseudo-first

order rate constant (k,,b,) at 27°C could be expressed as: 

k obs = 1.1 X 10- IO + 1.4 X 10·3 • [Off] 
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where k,,bs is in s-1 and [Off], the concentration of the hydroxide ion, in moles/liter. 

Hydrolysis half-lives of roughly 1.6, 88, and 190 years at pH 9, 7, and 5, respectively, 

correspond to the rate constant estimated from this equation. These estimates are consistent 
with the observations of Eichelberger and Lichtenberg that no DDD, initially present in river 

water at 20 ppb, degraded over an eight week period (within 2.5%) . 

No information was found on the photolysis of DDD in natural waters. Direct photolysis of 

DDD (i.e., in pure water) is believed to be slower than that for DDT which is estimated to 

have a half-life of over 150 years. However, DDT in natural water has been estimated to 

have a photolysis half-life of 5 days when exposed to sunlight in mid-June; DDD might be 

expected to have a similar half-life based on the similar structure of the two chemicals. 

Data on the biodegradation of DDD are limited. In aquatic systems , biotransformation is 

believed to be slow, although a model ecosystem study has shown DDD to be more 

biodegradable than either DDT or DDE. The ketone analogue of DDD (i.e., p,p'

dichlorobenzophenone) has been suggested as the end product of the biodegradation ofDDD 

in the environment. DDD undergoes dehydrochlorination to 2,2-bis-(p-chlorophenyl)-1-

chloroethylene, reduction to 2,2-bis-(p-chlorophenyl)-1-chlorethane, dehydrochlorination to 

2,2-bis-(p-chlorophenyl)-ethylene, reduction to 1, 1-bis-(p-chlorophenyl)-ethane and eventual 

oxidation to. bis-(p-chlorophenyl)-acetic acid (DDA), the ultimate excretory product of higher 

animals. DDD has also been observed to degrade in anaerobic sewage sludge. 

The above discussion of fate pathways suggests that DDD is moderately volatile, very strongly 

sorbed to soil, and has a high potential for bioaccumulation. Information on the fate and 

transport parameters (i.e., solubility, vapor pressure, Henry's Law Constant, Koc, K
0
w, half-life 

and BCF) are provided in Table 3-1. 

DDE 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide," Vol. III, Arthur D. Little, Inc . June 1987. 

The presence of DDE in the environment is primarily the result of the use of the insecticide 

DDT and the miticide dicofol. DDE is the principal degradation product of DDT under 

aerobic conditions, and it has been found to equal roughly 1-3% of the weight of dicofol in 

the technical mixture . Like DDT, DDE exists as both an o,p ' and a p,p' isomer, with the o,p' 

and the p ,p' isomers of DDT degrading to the respective DDE isomer. Because technical 

DDT consists of 65-80% p,p' - DDT and 15-21 % o,p' - DDT, the p,p' - DDE isomer might 

be expected to predominate in the environment. In dicofol , however, the o,p' isomer typically 
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makes up 80-90% of the DDE present. The two isomers of DDE are considered individually 

below where data are available. 

Like DDT, DDE is expected to be highly immobile in the soil/groundwater environment when 

present at low dissolved concentrations. Bulk quantities of DDE dissolved in an organic 

solvent (e.g ., as a contaminant in dicofol) could be transported through the unsaturated zone 

as a result of a spill or improper disposal of excess formulations. However, the extremely low 

solubility of DDE and its strong tendency to sorb to soils would result in a very slow transport 

rate in soils. 

In general, transport pathways can be assessed by using an equilibrium partitioning model. 

These calculations predict the partitioning of low soil concentrations of DDE among soil 

particles, soil water and soil air. Due to its strong tendency to sorb to soil, virtually all of the 

DDE partitions to the soil particles of unsaturated topsoil, with negligible amounts associated 

with the soil water or air. Even in saturated deep soil , which is assumed to contain no soil 

air and a smaller organic carbon fraction, almost all of the DDE is retained on the soil. 

DDE is characterized by a strong tendency to sorb to organic matter in soils and in sediments. 

Only one value, log Koc = 5 .17 was found in the literature for the soil organic carbon 

partition co.efficient. A log Koc value of roughly 5 has been suggested based on log Kaw 
measurements of 5.69 for the p,p ' isomer and 5.78 for the o,p' isomer. Using the geometric 

mean of these Kaw values and a regression equation, a log Koc value of 5 .41 is estimated. As 

with all neutral organic chemicals, the extent of sorption is proportional to the soil organic 

carbon content. In soils with little organic carbon (e.g., clays), the extent of sorption may also 

depend upon soil properties such as surface area, cation exchange capacity , and degree of 

hydration. 

The apparent sorption of DDE to soils and sediments (like that of DDT) , is lessened , and 

thus its mobility is enhanced by the presence of dissolved organic matter . DDT 

concentrations were found to be higher in aqueous solutions containing humic and fulvic 

acids. Because the sorption behavior of DDE is expected to be much like that of DDT, its 

mobility in natural waters may be several times greater than predicted (though probably still 

small) if dissolved organic matter is present. In waters containing large concentrations of 

dissolved organic matter such as swamps and bogs, this may be especially important. 

The vapor pressure of p,p '- isomer of DDE at 2oac has been given as 8.7 x 10-9 atm and that 

of the o,p ' isomer as 8.2 x 10-9 atm. A somewhat lower value of roughly eight times the vapor 

pressure of DDT has been suggested. Using the average vapor pressures for the two isomers 

to estimate the Henry 's law constant, a value of 1.9 x 10-4 atm · m3 /mol is obtained. 
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This estimate is roughly an order of magnitude larger than the Henry's law constant for DDT. 

Because volatilization losses for DDT are expected to be important, the same is also true for 

DDE. DDE has been found to volatilize from distilled and natural waters five times faster 

than DDT. Since the volatilization half-life for DDT has been reported to range from several 

hours to several days (see Section 57.2.1.3) proportionately shorter half-lives would be 

expected for DDE. 

In soils, volatilization of DDE is much slower. Using wet river bed, quartz sand in 15 mm 

deep petri dishes, Ware et al. measured volatilization losses of p,p'-DDE (present initially at 

10 ppm) that corresponded to a half-life of roughly 40 days. This value may be more 

indicative of an upper limit of the volatilization rate because soils of higher organic matter 

content would tend to sorb more of the DDE, and the rate of volatilization would be 

expected to be lower from thicker layers of soil. In the same study and under the same 

conditions, the o,p ' isomer of DDT took 50% longer to reach half its initial concentration; 

p,p'-DDT took twice as long_ This suggests that the volatilization of DDE in the field may 

occur at a rate somewhat greater than that for DDT, which has been found to have a 

volatilization half-life of one to several years . The observation that the volatilization rate of 

DDE from soil is not several times the rate for DDT, given that it has an order of magnitude 

larger Henry's law constant, may be explained by its strong sorption to soil, which tends to 

impede vol<!tilization. 

DDE is the hydrolysis product of DDT and is quite resistant to further hydrolysis. A 

hydrolysis half-life of over 120 years at pH 5 and 27°C has been given. Thus, hydrolysis is not 

expected to be an environmentally significant process. 

Several studies have examined the aqueous photolysis of DDE. Zepp and Schlotzhauer found 

that DDE in the aqueous phase of sediment suspensions exposed to ultraviolet light of 

wavelength > 300 nm had a half-life of roughly 13 to 17 hours . Under the same conditions, 

DDE equilibrated with sediment for 60 days (i.e. , sorbed to the sediment) photodegraded 

much more slowly. To reach 25 % of its initial concentration, roughly seven half-lives were 

needed instead of the expected two, and little further degradation occurred. The authors 

suggested that over time , part of the DDE diffused into the sediment particles and became 

unavailable for photolysis. Chen et al. found the thin filmphotodegradation rate ofp,p '-DDE 

to be about 90% of that for p,p' -DDT , and the half-life of DDE in aquatic systems at 40°N 

latitude has been estimated to range from one day in summer to six days in winter . These 

findings suggest that photolysis of DDE may be an important loss process, as it is for DDT. 

However, for photolysis to occur, the chemical must be exposed to sunlight, which often is 

not the case for a large fraction of the amount sorbed to soils or deep sediments. 
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The biological degradation of DDE in aquatic environments is believed to occur very slowly 

if at all. In modeling the fate of DDE in a quarry, Di Toro and Paquin considered 

biodegradation to be insignificant compared to loss by photolysis and volatilization. The half

life for biodegradation in sediments has also been found to be extremely slow. Using 

radiolabeled p,p'-DDE mixed with river sediment, Lee and Ryan measured a half-life of 1100 

days based on the evolution of CO2• In short, photolysis appears to be the only degradation 

process that affects DDE significantly under environmental conditions. 

Information on the fate and transport parameters (i .e. ,solubility, vapor pressure, Henry's Law 

Constant, Koc, K0w , half-life and BCF) are provided in Table 3-1. 

Aroclor® PCBs 1016, 1242, 1254, 1260 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide" , Vol. II , Arthur D. Little, Inc., June 1987. 

This section encompasses a general review of the environmental fate of polychlorinated 

biphenyl (PCBs) mixtures marketed in the U.S. under the name Aroclor® (Aroclor® 1016, 

1242, 1254, and 1260). 

Aroclor® compounds are very inert, thermally and chemically stable compounds with dielectric 

properties. They have been used in nominally closed systems as heat transfer liquids, 

hydraulic fluids and lubricants, and in open-ended systems in which they came in direct 

contact with the environment as plasticizers, surface coatings, inks, adhesives, pesticide 

extenders and for microencapsulation of dyes for carbonless duplicating paper. In 1974, use 

of PCBs in the United States was limited to closed systems, i.e. ,approximately 70% of PCBs 

produced were used in capacitors while the remaining 30 % were utilized in transformers 
(1457) . 

The environmental behavior of the Aroclor® mixtures is a direct function of their relative 

composition with respect to the individual chlorinated biphenyl species . It is important to 

remember that Aroclor® formulations are mixtures and the physical properties and chemical 

behavior of mixtures cannot be precisely defined . The individual PCBs in a pure state are 

generally solids at room temperature; however, due to melting point depression, Aroclor® 

mixtures are oily to resinous liquids at ambient temperatures . 

Individual PCBs vary widely in their physical and chemical properties according to the degree 

of chlorination and position of the chlorines on the biphenyl structure . In general, as chlorine 

content increases, adsorption increases while transport and transformation processes decrease. 
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Except for Aroclor® 1016, the last two digits in the Aroclor® number identification denote 

the approximate chlorine content by weight percent. The specific PCB distribution measured 

in environmental samples may be distorted and may not correspond to the specific Aroclor® 

mixture responsible for the contamination. For this reason, most of the fate and transport 

discussion will focus on the chlorinated biphenyl species rather than the Aroclor® mixtures . 

In general, transport pathways can be assessed by using an equilibrium partitioning model. 

These calculations predict the partitioning of low soil concentrations of the PCB mixtures 

among soil particles , soil water and soil air; portions associated with the water and air phases 

of the soil have higher mobility than the adsorbed portion. Estimates for the unsaturated 

topsoil model indicate that almost all ( > 99. 99 % ) of the Aroclor® formulations are expected 

to be associated with the stationary phase. Much less than 1 % is expected to partition to the 

soil-water phase; therefore, only a small portion would be available to migrate by bulk 

transport (e.g. , the downward movement of infiltrating water) , dispersion and diffusion. An 

insignificant portion of the Aroclor® formulations is expected in the gaseous phase of the soil ; 

diffusion of vapors through the soil-air pores up to the ground surface is not expected to be 

important. In saturated, deep soils (containing no soil air and negligible soil organic carbon) , 

sorption is still expected to be the most significant fate process . Overall, groundwater 

underlying PCB-contaminated soils is not expected to be vulnerable to contamination. 

Adsorption to soils and sediments is the major fate process affecting PCBs in the 

environment . PCB sorption has been studied and reviewed in a number of reports . In 

general , the rate of adsorption by soil materials was found to be rapid and conformed to the 

Freundich adsorption equation; adsorption capacity was highly correlated with organic 

content, surface area, and clay content of the soil materials; PCBs were reported to be unable 

to penetrate into the inner surfaces of clay materials . Desorption of sorbed PCB is not 

expected to be rapid. 

Distribution coefficients for PCBs on suspended solids in Saginaw Bay have been reported 

to range from 4 x 104 to 9 x 104
. In general , higher chlorinated isomers are more strongly 

sorbed; however, preferential adsorption is also dependent on ring position of the substituted 

chlorine; values for Koc range from approximately la5 for dichlorobiphenyl to 109 for 

octachlorobiphenyl . 

Experimental studies on the mobility of Aroclor® 1242 and 1254 in soil materials indicate that 

these PCBs were adsorbed strongly and remained immobile when leached with water or 

aqueous leachate from a waste disposal site. However , they were found to be highly mobile 

when leached with carbon tetrachloride. The mobilities of the PCBs were highly correlated 

with their solubilities in the leaching solvent and the organic content of the soil material. It 
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should be noted that even with carbon tetrachloride, a high percentage of the PCBs were 

- retained on the soil while some moved with the solvent front. 

Additional studies were perfonned using different solvents and varying amounts of water. 

Relatively small amounts of water (9 % ) in methanol were shown to significantly reduce the 

mobility of PCBs compared to the mobility in the pure ·solvent. 

In summary, the available data indicate that sorption of PCBs, particularly the higher 

chlorinated biphenyls onto soil materials, will be rapid and strong. In the absence of organic 

solvents, leaching is not expected to be important, and PCBs are expected to be immobile in 

the soil/groundwater system; PCBs will be much more mobile in the presence of organic 
solvents. In the case of large spills of PCB/solvent mixtures, the soil and aqueous phases may 

become saturated resulting in a separate oily phase which may be more mobile. 

Transport of PCB vapors through the air-filled pores of unsaturated soils is not expected to 

be a rapid transport pathway. Modeling results indicate that a very small fraction of PCB 

loading will be present in the soil-air phase. On the other hand, volatilization (mostly from 

aqueous systems) and atmospheric transport are thought to account for the widespread, 

almost ubiquitous, distribution of PCBs in the environment. Several studies have shown that 

vapor phase. transport can be a significant process for loss of PCBs from water bodies. 

Adsorption to organic matter , however, has been shown to compete strongly with 

volatilization. Adsorption onto suspended sediment has been presented as an explanation for 

the lower rates of volatilization exhibited for natural water bodies compared to estimated 

rates. Volatilization from soil was reported to be slow compared to volatilization from sand 

or PCB solution. 

Calculated half-lives for the volatilization of Aroclor® 1242, 1248, 1254, and 1260 from 1 mm 

water column have been reported to range from 9.5 hours to 12.1 hours; other authors have 

reported half-lives on the order of 3-4 hours for di- and tetrachlorobiphenyls. Volatilization 

of Aroclor® 1260 from river water was reported to be only 67 % after 12 weeks; after addition 

of sediment, the loss dropped to 34% after 12 weeks. The Henry's law constants and 
volatilization half-lives do not vary widely with degree of chlorination of the PCBs. 

The available data indicate that due to low water solubility, volatilization of water-borne PCBs 

not sorbed to sediment or suspended solids may be significant; when sorbed to soils/sediments, 
volatilization will be drastically reduced . However , since other fate and transport processes 

in the soil environment are relatively slow, volatilization of PCBs sorbed on surface soils may 

occur . Elevated airborne concentrations of PCBs have been measured near PCB disposal 

area. 
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PCBs have been reported to be strongly resistant to chemical degradation by oxidation or 

hydrolysis . However, they have been shown to be susceptible to photolytic and biological 

degradation. Baxter and Sutherland have shown that successive biochemical and 

photochemical processes contribute to the degradation of PCBs in the envirorunent. 

Experimental results indicate that the highly chlorinated PCBs can be photolytically degraded, 

resulting in the formation of lower chlorinated species and substituted products, as well as 

potential formation of biphenylenes and chlorinated dibenzofurans; the presence of oxygen 

retards the photolytic degradation of PCBs. 

There is some doubt as to the applicability of these photolysis experiments to envirorunental 

conditions, since they were generally carried out in organic solvents, often in the presence of 

other additives. However, since the rate of photolytic dechlorination is greatest for the highly 

chlorinated species (i.e., those species that are most resistant to biodegradation), photolytic 

degradation, although slow, may be a significant transformation process for these molecules. 

Furthermore, since they are rapidly adsorbed to soils, these highly chlorinated PCBs may be 

concentrated in the surface layers and their actual photolysis rates may be higher than 

expected. 

Microbial degradation has been reported to be an important transformation process for PCBs. 

In general, t_he lower chlorinated PCBs were more easily degraded than the higher chlorinated 

species. Position of chlorine substitution on the biphenyl molecule also affected the rate of 

PCB degradation. Biodegradability of PCBs has been reported to be a function of the 

number of carbon-hydrogen bonds available for hydroxylation by microbial oxidation; adjacent 

unchlorinated carbons have been shown to facilitate metabolism through formation of arene 

oxide intermediates. Both aerobic oxidative biodegradation and anaerobic dechlorination 

have been identified as PCB transformation processes in Hudson River sediments . 

Composting studies indicate that aerobic systems exhibited greater PCB reductions than 

anaerobic systems ( 42 to 48 % vs. 18 to 28 % reduction after two weeks) . 

The biodegradation of Aroclor® 1016, 1242, 1254, and 1260 is a function of their relative 

content of the lower chlorinated biphenyls. Aroclor® 1016 and 1242 are largely comprised 

of di-, tri- and tetra-chloro biphenyls , which have been shown to be biodegraded in microbial 

cultures, aquatic systems, and soils at fairly rapid rates . Aroclor 1254 and 1260 ·are largely 

comprised of higher chlorinated species and are expected to be resistant to biodegradation. 

In fact, Liu reported that an increase of chlorination from monochlorobiphenyls to 

predominantly trichlorobiphenyls (Aroclor® 1016 and 1242) and pentachlorobiphenyls 

(Aroclor® 1254) resulted in a corresponding decrease in degradation from 100% to 29% and 

19% , respectively; similar results were reported by other authors. In an experiment with 

reservoir sediment, Aroclor® 1254 was degraded approximately 50% in six weeks . Using an 
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acclimated semi-continuous activated sludge experiment with 48-hour exposure, degradation 

rates of 33 % , 26 % and 19 % were determined for Aroclor® 1016, 1242, and 1254, respectively. 

A study of the fate of Aroclor® 1254 in soil and groundwater after an accidental spill showed 

essentially no reduction in Aroclor® 1254 concentration due to biodegradation after two years. 

On the other hand, other authors reported moderate biodegradation of Aroclor® 1254 in soils 

(40% degraded in 112 days) and no degradation of Aroclor® 1260 (primarily hexa- and hepta

chlorobiphenyls). The presence of the lower chlorinated biphenyls has been shown to actually 

increase the rate of biodegradation of the higher PCBs through co-metabolism. 

In summary, most studies have reported substantial PCB degradation in aqueous solutions; 

biodegradation rates are greatest for the lower chlorinated species. While adsorption of PCBs 

by soil and competition by native soil organisms may alter the degradation rate, several 

authors have reported substantial PCB degradation in soil systems. Mixed cultures of PCB

degrading microbes have been isolated from PCB-contaminated soils, suggesting that PCBs 

will be degraded to some extent in the environment. 

3_1.3.4 Herbicides 

It is not the. intent of this section to discuss the persistence of all herbicides , therefore, only 

selected herbicide compounds such as those that are common or are suspected to have been 

used at SEDA are discussed below. The information on herbicides below was obtained from 

the "Handbook of Environmental Fate and Exposure Data for Organic Chemicals" (1991, 

Philip H . Howard, Lewis Publishers, Inc.). 

3.1.3.4.1 

2,4-D is released into the environment through its use in herbicide formulations and as a 

hydrolysis product of 2,4-D esters or from spills. If released on land it will probably readily 

biodegrade (typical half-lives < 1 day to several weeks) . Its adsorption to soils will depend 

on organic content and pH of soils (pKa of 2,4-D = 2.64-3.31), but it will not be expected 

to appreciably adsorb to soils. Leaching to groundwater will likely be a significant process in 

coarse-grained sandy soils with low organic content or with very basic soils. If released to 

water it will be lost primarily due to biodegradation (typical half-lives 10 to > SO days). It will 

be more persistent in oligotrophic waters and in waters where high concentrations are 

released. Degradation will be rapid in sediments (half-life < 1 day). It will not bioconcentrate 

in aquatic organisms or appreciably adsorb to sediments, especially at basic pHs . If released 

in air it will be subject to photooxidation (estimated half-life of 1 day) and rainout. Human 

exposure will be primarily to those workers involved in the manufacture and used of 2,4-D, 
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as well as those who work in and live near fields sprayed and treated with 2,4-D or its 

mixtures. Exposure may also occur through ingestion of contaminated food products and 

drinking water. 

3.1.3.4-2 2.4,5-T 

The amount of 2,4,5-Tused annually in the U.S. prior to 1983 was estimated in 1985 to be 

approximately 204,000 pounds per year. Use of 2,4,5-T has been cancelled or severely 

restricted in the U.S.,however, since 1985. The USEPA may classify some or all applications 

as Restricted Use Pesticides. Release of 2,4,5-T to the environment may have occurred 

during its use as a herbicide and it can form in the environment as a hydrolysis product of its 

herbicide esters. Other sources of release may have included losses during formulation, 

packaging or disposal of 2,4,5-T,its esters and the acaracide, tetradifon. Since 2,4,5-Thas a 

pKa of 2.88 it will be found in the dissociated form in all environmental media. If released 

in soil, 2,4,5-Tcan biodegrade and its mobility is expected to vary from highly mobile in sandy 

soil to slightly mobile in muck (due to adsorption of humic acids and other organic matter). 

Removal by biodegradation apparently limits the extent of leaching, however, and 

groundwater contamination is likely only by rapid flow through large channels and deep soil 

cracks. 2,4,5-Trichlorophenol and 2,4,5-trichloranisole are the primary microbial degradation 

products of _2,4,5-T. Chemical hydrolysis in moist soils and volatilization from dry and moist 

surfaces should not be significant. The persistence of 2,4,5-T in soil is reported to vary 

between 14 to 300 days, but usually does not exceed one full growing season regardless of the 

application rate. Degradation under anaerobic conditions in flooded soils is much slower 

(half-life less than or equal to 48 weeks) than in field moist soils. The half-lives for 2,4,5-T 

degradation in six soils ranged from 6.6 to 31 days (average 42 days). The persistence 2,4,5-T 

may be greater in soil which received large amounts of the herbicide. If released to water, 

photochemical decomposition, volatilization and biodegradation of 2,4,5-T appear to be the 

dominant removal mechanisms. The primary degradation product of 2,4,5-Tin water is 2,4,5-

trichlorophenol. The aquatic near surface half-life for direct photolysis has been calculated 

to be 15 days during summer at latitude 40°. Humic substances can photosensitize 2,4,5-T 

and humic induced photoreactions may dominate photodegradation processes when hurnic 
substance concentrations exceed 15 mg/L of organic C/L. Primary photodegradation products 

are 2,4,5-trichlorophenol and 2-hydroxy-4,5-dichlorophenoxyacetic acid. Adsorption of 2,4,5-T 

to humic acids in suspended solids and sediments may be significant. Oxidation, chemical 

hydrolysis, volatilization and bioaccumulation should not be significant. If released to 

atmosphere, 2,4,5-T should exist as fine droplets and adsorbed on airborne particulates. 

Based upon its vapor pressure, however, 2,4,5-Tmay be expected to exist primarily adsorbed 

to the particulate phase. 2,4,5-Thas the potential to undergo (a) direct photolysis due to UV 
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absorption at > 290 run, (b) a reaction with photochemically generated hydroxy 1 radicals 

(estimated vapor phase half-life = 1.12 days) or (c) be physically removed by settling out or 

washout in rainfall. The most probable route of exposure to 2,4,5-Twould be inhalation and 

dermal exposure of workers involved in the manufacture, handling or application of 2,4,5-T, 

related ester compounds or certain tetradifon formulations which contain 2,4,5-T. The 

general public could potentially be exposed by inhalation of particulate matter or ingestion 

of fruit, milk or drinking water contaminated with 2,4,5-T. 

3.1.3.5 Heavy Metals and Cyanide 

Metals and cyanides tend to be persistent and relatively insoluble. There may be some slow 

rate of photolysis of the complex cyanides. The chemicals are expected to be closely bound 

to particulate matter and bioavailability is expected to be limited (GRI , May 1987, GRI-

87 /0260.3). 

3.1.3.5.1 Heavy Metals 

In general, metals tend to be persistent and relatively insoluble in the envirorunent. For 

example, volatilization of metals from soil is not considered a realistic mechanism for 

contaminant migration and is not considered here. However , leaching and sorption will be 

considered. 

Leaching of heavy metals from soil is controlled by numerous factors. The most important 

consideration for leaching of heavy metals is the chemical form (base metal or cation) present 

in the soil. 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, ignitor 

compositions , incendiary ammunition, flares , colored smoke and primer explosive 

compositions. In particular, barium nitrate, lead stearate, lead carbonate, and mercury 

fulminate are potential heavy metal salts or complexes which are components of ammunition 

that may have been tested or disposed of at SEDA. During the burning of these materials , 

a portion of these salts oxidize to their metallic oxide forms. In general, metal oxides are 

considered less likely to leach metallic ions than metallic salts . Upon contact with surface 

water or precipitation, the heavy metals salts may be dissolved , increasing their mobility and 

increasing the potential for leaching to the groundwater. 

Heavy metals may also exist in the base metallic form as a component of the projectiles tested 

or disposed of at SEDA. Bullets are composed mainly of lead, which may contain trace 
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amounts of cadmium and selenium. Metals which exist in metallic form, i.e., as bullets or 

projectiles, will tend to dissolve more slowly than the metallic salts. 

Oxidation and reduction involves the change of the valence state of the metals and has a 

large influence on the other fate mechanisms. A good example of the variation in 

contamination fate due to oxidation and reduction changes is iron. Iron (Fe) normally exists 

in one of two valence states, + 2 and + 3 [Fe(II) and Fe(III)] . Fe(II) is far more soluble than 

Fe(III) and therefore has a greater mobility. 

Soil pH is often correlated with potential metal migration . If the soil pH is greater than 6.5, 

most metals, especially those normally present as cations, are fairly immobile. At higher pH 

values, metals form insoluble carbonate and hydroxide complexes . Metals would be most 

mobile in highly acidic soils, i.e. those with a pH of less than 5. 

An RI was performed at the Open Burning (OB) Grounds at SEDA in 1992 for which over 

50 surface soil samples and over 300 subsurface soil samples were collected. The pH values 

of the surface soil samples ranged from 5 to 8.4, and the subsurface soil samples had values 

ranging from 7 to 9 . The soil at the OB Grounds is lithologically similar to the soil at the 

Munitions Washout Facility, therefore, metals in the soil at the Munitions Washout Facility 

are expected to be primarily present in insoluble forms. A detailed evaluation of select metals 

(barium, copper, lead and mercury) is given below. 

Barium is a highly reactive metal that occurs naturally only in the combined state. Most 

barium released to the environment from industrial sources is in forms that do not become 

widely dispersed. Barium in soil may be taken up to a small extent either by vegetation, or 

transported through soil with infiltration of precipitation. Barium is not very mobile in most 

soil systems . The higher the level of organic matter, the greater the adsorption. The 

presence of calcium carbonate will also limit mobility , since barium will form BaCO3 , an 

insoluble carbonate. In aquatic media, barium is likely to precipitate out of solution as an 

insoluble salt , or adsorb to suspended particulate matter. Sedimentation of suspended solids 

removes a large portion of the barium from surface waters. Barium in sediment is found 

largely in the form of barium sulfate. Bioconcentration in freshwater aquatic organisms is 

minimal. 

Copper is considered to be among the more mobile of the heavy metals in surface 

environments . Seasonal fluctuations have been observed in surface water copper 

concentrations, with higher levels in fall and winter, and lower levels in the spring and 

summer. Copper is not expected to volatilize from water. Since copper is an essential 

nutrient , it is strongly accumulated by all plants and animals, but is probably not biomagnified. 

The degree of persistence of copper in soil depends on the soil characteristics and the forms 
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of copper present. For example, in soil of low organic content, soluble copper compounds 

may move into groundwater at a significant rate. On the other hand, the presence of organic 

complexing agents may restrict movement in soil, and copper may be immobilized in the form 

of various inorganic complexes. Copper is not expected to volatilize from soil. Several 

processes determine the fate of copper in aquatic environments , these being: formation of 

complexes, especially with humic substances; sorption to hydrous metal oxides, clays, and 

organic materials; and bioaccumulation. Organic complexes of copper are more easily 

adsorbed on clay and other surfaces than the free form. The aquatic fate of copper is highly 

dependent on factors such as pH, oxidation-reduction potential, concentration of organic 

matter, and the presence of other metals. With regard to the latter, it has been demonstrated 

that co-precipitation of copper with hydrous oxides of iron effectively scavenges copper from 

solution, although in most surface waters organic materials prevail over inorganic ions in 

complexing copper. 

Lead is extremely persistent in both water and soil. Environmental fate processes may 

transform one lead compound to another; however, lead is generally present in the + 2 

oxidation state, and will form lead oxides. It is largely associated with suspended solids and 

sediment in aquatic systems, and it occurs in relatively immobile forms in soil. Lead which 

has been released to soil may become airborne as a result of fugitive dust generation. 

Elemental mercury is insoluble in water and binds tightly to soil particles giving it a relatively 

low mobility·. Bacterial and fungal organisms in sediment are capable of methylating mercury . 

Methyl mercury, which is soluble in water, is a mobile substance and can then be ingested or 

absorbed . Until altered by biological processes , the primary transport method for mercury 

is the erosion and transportation of soil and sediment. Mercury most likely exists at SEDA 

in the elemental state as a result of the testing or demolition of munitions containing mercury 

fuzes. Although a mercury salt, mercury fulminate , was used in the past as a priming 

explosive , it has not been commonly used since 1925 (Dunstan and Bell , 1972), and its 

environmental fate will not be considered at the site. 

Zinc is stable in dry air, but upon exposure to moist air will form a white coating composed 

of basic carbonate. Zinc loses electrons (oxidizes) in aqueous environments. In the 

environment, zinc is found primarily in the +2 oxidation state. Elemental zinc is insoluble ; 

most zinc compounds show negligible solubility as well , with the exception of elements (other 

than fluoride) from Group VII of the Periodic Table compounded with zinc (i.e.,ZnC12 , Znl2 ) 

showing a general 4: 1 compound to water solubility level. In contaminated waters , zinc often 

complexes with a variety of organic and inorganic ligands. Therefore, the overall mobility of 

zinc in an aqueous environment, or through moist-to-wet soil, may be accelerated by 

compounding/complexing reactions . 
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Zinc has a tendency to adsorb to soil , sediment and suspended solids in water. Adsorption 

to sediments and suspended solids is the primary fate for zinc in aqueous environments , and 

will greatly limit the amount of solubilized zinc. Zinc is an essential element and , therefore, 

is accumulated by all organisms. Zinc concentrations in air are relatively low except near 

industrial sources . Volatilization is not an important process from soil or water. 

3.1.3.5.2 Cyanide 

The cyanide ion (CN) is expected to be relatively mobile in the soil/groundwater system when 

present at low dissolved concentrations. Bulk quantities of solutions containing the ion (e .g. , 

from a spill or improper waste disposal) could be transported down through the unsaturated 

zone. However, as described below, at low concentrations and under aerobic conditions , 

cyanide is susceptible to biodegradation. 

The cyanide ion acts as a weak base in solution, comparable in strength to ammonia. Its 

conjugate acid, hydrocyanic acid (HCN), has a pK of 9.21 (25°C, zero ionic strength) . This 

means that below pH 9, most CN will be protonated, and in waters of environmental concern 

(pH < 8) , over 90 % will exist as HCN. 

Transport pathways for the cyanide ion cannot be assessed as they are for organic species by 

using an equilibrium partitioning model . These models are based on the sorption and 

volatilization of non-ionized, neutral organic chemicals , and thus are not applicable to 

individual inorganic ions ( or their parents salts) . 

Metallic cyanides such as AgCN, CuCN and Zn(CN)2 are used commercially for electroplating 

their respective metal cation. Sodium and potassium cyanides are also used in plating 

solutions to increase the solubility of transition metal cyanides . Ferrocyanides and iron blue 

(a complex ferrocyanide salt) are added to road salts to prevent caking, and thereby enter 

sewers and deposit on roadsides. 

Sorption on Soils 

As an anion, the cyanide ion is expected to be only weakly retained by soils . Hydrogen 

cyanide is not strongly partioned to suspended matter or sediments , due primarily to its high 

solubility in water. Cyanide salts tend to be highly soluble as well , exceptions being AgCN 

(pK - 15 .66), Hgi(CN)i (pK - 39.3) and Zn(CN)2 (pKsp - 5.9) . Since neither silver, mercury 

nor zinc is present in significant concentrations in the soil/groundwater environment , they will 

not control cyanide solubility , and precipitation of the cyanide salts from groundwater can be 

expected to be insignificant. 
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In a study of the mobility of the cyanide ion in several soils (applied as KCN in deionized 

water) it was found to be most easily leached from a soil having a high pH and high free 

CaCO3 concentration, although an acid soil had almost as poor retention. The ion was found 

to be most strongly held by soils having a high concentration of Mn and hydrous oxides of Fe. 

In general , CN, whose sorption behavior is similar to that of Cl , is very mobile in soils , with 

enhanced mobility in soils of low pH, low concentration of free iron oxides, and containing 

little kaolin, chlorite, and gibbsite-type clays (high positive charges). 

Cyanide complexed as Fe(CN)/ (which, as described below, can form in soil) was also found 

to be very mobile in soil, with high pH and high free CaCO3 enhancing its mobility. 

Potassium cyanide added to landfill leachate was found to be less mobile than either Fe(CN)6-

3 or CN- in deionized water due to the precipitation of iron blue . 

Sorption isotherm data for CN-, like other mobile anions , are not available in the literature. 

In any case , the sorption behavior will depend upon the composition of the soil. 

Volatilization from Soils 

The cyanide ion is non-volatile . 

Transformation Processes in Soil/Groundwater Systems 

The cyanide ion undergoes a number of transformation in water. Hydrolysis rate constants 

for CN- using sodium cyanide, potassium ferri-cyanide, and cuprous cyanide in sterilized river 

water at pH 7-8 were found to be 0 .002/hr and 0.0033/hr at 10 and 23°C, respectively. These 

quasi first-order rate constants correspond to half-lives of approximately 15 and 9 days at 10°C 

and 23°C, respectively. Earlier studies have found HCN hydrolysis to be extremely slow 

except under very acidic conditions , with a half-life of over a year under alkaline conditions , 

at 33°C. 

The cyanide ion forms complexes of varying stability with a number of metal ions, especially 

those of zinc, cadmium, mercury , and the transition metals . Under environmental conditions , 

the most important of these complexes are Fe(CN/ and FE(CN)/ with overall equilibrium 

constants of formation of 1035
.4 and 1043

·
6

, respectively. 

The formation of cyanide complexes removes free CN- from solution, thereby increasing the 

dissociation of HCN to maintain the equilibrium between HCN and free CN- and H+. It also 

increases the mobility of the metal ion to which it is complexed, zn+2 for example, by 

preventing the sorptions of the metal to clays. 
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Iron cyanide complexes are considered stable, but susceptible to photodecomposition by 

sunlight, releasing free CN- as they dissociate, but possibly reforming at night . The rate of 

photodegradation has been found to be rapid. 

Both hydrogen cyanide and metallocyanide complexes are susceptible to biodegradation by 

almost all microorganisms . Cyanide has been found to be degraded in aerobic microbial 

systems . 

The rate of biodegradation is dependent upon environmental conditions such as temperature 

and the concentrations of microorganisms and cyanide. Half-lives for cyanide biodegrad~tion 

in river water spiked with NaCN and acclimated microorganisms were found to range from 

10 and 60 hours. 

At high cyanide concentrations and under aerobic conditions, cyanide toxicity inhibits 

microbial growth until the microorganisms become acclimated. Under anaerobic conditions, 

biodegradation may hardly occur since anaerobics are very sensitive to high cyanide 

concentrations . A limit of 2 mg/L of cyanide has been reported for effective anaerobic 

degradation. 

Primary Routes of Exposure from Soil/Groundwater Systems 

The above discussion of fate pathways suggests that the mobility and potential exposure to 

cyanide is somewhat dependent on the environmental conditions. The cyanide ion is 

considered to be non-volatile, although HCN is highly volatile. Most forms of cyanide are 

expected to be relatively mobile in soil/groundwater systems . Cyanide is expected to have a 

low potential for bioaccumulation, as it can be metabolized. These fate characteristics suggest 

several potential exposure pathways. 

Volatilization of cyanide from a disposal site is not likely to represent an important exposure 

pathway under most conditions. At lower pH values , the volatilization of HCN may represent 

an important exposure pathway. 

Drinking water contamination resulting from the migration of cyanide is likely to occur, 

although it is susceptible to both chemical and biological degradation. Field data indicate that 

cyanide is mobile in soil systems and groundwater contamination may result. 

The movement of cyanide in groundwater may result in discharges to surface waters. As a 

result, ingestion exposures may occur through the use of surface waters as drinking water 

supplies , and dermal exposures may result from the recreational use of surface waters . The 

bioaccumulation of cyanide by domestic animals or fish from surface waters is not expected 
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to be an important exposure pathway as cyanide has a low potential for bioaccumulation and 

may be degraded in surface waters . 

Explosives 

Table 3-1 presents the information which will serve as a basis for understanding the likely 

environmental fate of explosives at SEDA. The chemical class of the compounds identified 

in Table 3-1 is considered to be semivolatile. This is based upon the high molecular weights 

of these compounds and their low vapor pressures, typical of most semivolatile compounds. 

The most volatile of the five explosives considered at this site is 2,6-dinitrotoluene (2,6 DNT), 

with a vapor pressure of 0.018 millimeters mercury (mm Hg). Compared to benzene, a 

volatile compound, which has a vapor pressure of 95.2mm Hg it is apparent that volatilization 

of this compound is expected to be low, especially in soils which have a high clay content. 

Soils with a high clay content generally have a high, i.e. > 50 % , ratio of water filled to air 

filled porosity, therefore, there is a small amount of air space through which vapor can 

migrate. Compounds such as RDX and HMX have extremely low vapor pressures and would 

not volatilize through the soils. Consequently, volatilization of RDX and HMX are not 

expected to represent a significant environmental pathway. 

The potential for explosives to leach to the groundwater is a complicated consideration and 

influenced by many factors such as solubility, cation exchange capacity (CEC), clay content 

and percolation rate. For this evaluation, solubility has been considered as the most 

representative parameter for leaching potential. Of the six explosives considered, the most 

soluble of the explosives are the di- and trinitrotoluenes. Their solubilities range from 

approximately 130 mg/I to 270 mg/I. These are similar to the solubilities of organic 

hydrocarbons such as toluene, (500 mg/1), or the xylenes , (150 mg/1). This range of solubilities 

is considered to represent a moderate degree of leaching potential. Compounds which would 

represent a high degree of leachibility, i.e ., high solubility, would be methylene chloride, 

(20,000 mg/1), benzene (1780 mg/I) and TCE, (1100 mg/1). The solubilities of HMX and 

RDX are approximately four times less than that for the di- and trinitrotoluenes and 

therefore represent a smaller potential for leaching. 

A review of the melting points of these compounds indicates that explosives are solids at 

room temperature and therefore would not migrate through soil as separate liquid phases. 

Instead, as precipitation interacts with these solid residues a small portion would dissolve or 

erode away. Complete leaching would require a long interaction period. 

Field studies have confirmed the long-term potential for leaching of explosives into the 

groundwater. An evaluation of the critical parameters affecting the migration of explosives 

through soils indicated that at a former propellant manufacturing facility, 2,4-DNT leached 
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from soil contaminated with smokeless powder for over 35 years after cessation of operations 

(USATHAMA, 1985). At another facility, leaching of 2,4-DNT into groundwater from 

former burning grounds has been documented to occur for as long as 10 years after 

operations had been discontinued . 

Another factor to examine is the tendency of explosives compounds to adsorb to the soil. 

The compounds considered in this evaluation show Koc values which range from approximately 

100 to 500 mL/g. The SEDA site soils have been shown to possess a high percentage of 

fines including clay, thereby increasing the sorption potential of these compounds to the soil. 

As shown in Table 3-2, for the range of Koc exhibited by explosives, i.e., 100-500 mL/g, these 

compounds would be considered intermediately mobile. 

Environmental degradation of these parent organic compounds has been shown to occur by 

various investigators. The information available on this subject is substantial and a detailed 

discussion is beyond the scope of this document. However, a review of the available 

information indicates that nitroaromatics and nitramines are susceptible to environmental 

transformations . Since some of the byproducts of these transformations may be 

environmentally persistent, there is a potential for concern. 

Much of the available research has been conducted on the environmental transformation of 

TNT. Figure 3-2 provides a summary of the identified breakdown products resulting from 

environmental degradation of TNT. Figure 3-3 presents breakdown products which have 

been identified from the breakdown of 2,4-DNT. The environmental fate of RDX is less 

defined than that of the other two compounds previously mentioned. Figure 3-4 provides an 

overview of the expected degradation pathways and the byproducts produced as a result of 

the environmental degradation of RDX. Clearly, the breakdown byproducts which have been 

identified are diverse. Analytical methods have only recently been developed which are 

capable of accurately detecting these compounds. The widespread application of these 

analytical techniques are greatly limited by the availability of standards which are essential for 

the analyses. Responding to the need for accurate analytical procedures and recognizing that 

standards for every breakdown product are not available, USATHAMA has developed 

Method 8330 (A copy of this method is included in Appendix C). This method is intended 

for the analysis of explosive residues in water, soils and sediments . 
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3.1.3.7 Fuel Oils 

The following discussion of fuel oils was obtained from the "Installation Restoration Program 

Toxicity Guide", Volume III , July, 1987. 

Fuel oils have various uses for which they are specifically formulated. Fuel oil number 1 is 

used almost exclusively for domestic heating . Fuel oil number 2 is used as a general purpose 

domestic or commercial fuel in atomizing type burners . Number 4 oil is used in commercial 

or industrial burner installations not equipped with preheating facilities. Numbers 5 and 6 

are used in furnaces and boilers of utility power plants, ships , locomotives , metallurgical 

operations and industrial power plants . 

Diesel fuel is available in different grades. Number 1-D is used for engines in service 

requiring frequent speed and load changes . Number 2-D is used for engines in industrial and 

heavy mobile service while number 4-D is used in low and medium speed engines. 

Composition 

The discussion of fuel oil in this chapter largely focuses on diesel fuel. Limited information 

on residual fuel oils , which are generally defined as the product remaining after the removal 

of the appreciable quantities of the more volatile components is included but environmental 

fate data are not specifically addressed. Residual fuel oils are expected to be extremely 

complex in composition, with higher concentrations of the many high molecular weight 

asphaltic compounds and impurities present in the original crude oils. Available data suggest 

sulfur values ranging from 0.18 to 4 .36 % by weight; trace element data indicate that 

concentrations of many elements vary by one or more orders of magnitude . The 

environmental transport and transformation of the high molecular weight organics is expected 
to be minimal and is not addressed in detail. 

Diesel fuel is usually that fraction of petroleum that distill after kerosene in the 200°C to 

400°C range . Several commercial grades of diesel fuels are obtained by blending various 

feedstocks to achieve established specifications. Due to differences in feed stocks , refining 

methods , and blending practices , the composition of diesel fuel samples is expected to be 

highly variable . Sulfur content has been reported to vary by several orders of magnitude (0-

0.57 % by weight) : similar variations have been documented for a number of trace elements. 

Diesel fuel is predominantly a mixture of Cw through C19 hydrocarbons . Composition by 

chemical class has been reported to be approximately 64 % aliphatic hydrocarbons (straight 

chain alkanes and cycloalkanes) , 1-2 % olefinic hydrocarbons and 35 % aromatic hydrocarbons , 
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including alkylbenzenes and 2-3 ring aromatics. Petroleum distillates may contain many non

hydrocarbon components in varying concentrations. 

Fuel oils also contain a number of additives used as ignition improves, combustion catalysts , 

antioxidants , flow improves, metal deactivators, detergents and emulsifiers. Many compounds 

added to fuel oils are similar to those added to gasoline. 

Environmental Fate and Exposure Pathways 

A discussion of the environmental behavior of fuel oil is limited by the lack of data defining 

its major components. The environmental behavior of hydrocarbons selected from the major 

classes will be addressed; however, trace elements and the many diverse additives will not be 

specifically addressed. 

In general, soil/groundwater transport pathways for low concentration of pollutants in soil can 

be assessed by using an equilibrium partioning model. For the purposes of assessing the 

environmental transport of diesel fuel, a group of specific hydrocarbons was selected from the 

dominant hydrocarbon classes, i.e., alkanes , cycloalkanes, and aromatics ; there were no 

available data to confirm the presence of the selected compounds in a typical diesel fuel 

sample. Tl}.e hydrocarbon portions associated with water and air phases of the soil are 

expected to have higher mobility that the adsorbed portion. 

Estimates for the unsaturated topsoil indicate that sorption is expected to be an important 

process for all the dominant hydrocarbon categories . Partioning to the soil-vapor phase is 

much less important than for other petroleum distillates since many of the lower molecular 

weight aliphatic hydrocarbons (C4-C8) characterized by high vapor pressure and low water 

solubility are not expected to be major components of diesel fuel. The aromatics have slightly 

higher water solubilities and transport with infiltrating water may be more important for these 

compounds; volatilization, on the other hand, is not expected to be important . In saturated, 

deep soils (containing no soil air and negligible soil organic carbon), a significant percent of 

the aromatic hydrocarbons is predicted to be present in the soil-water phase and available for 

transport with flowing ground water. Partitioning to the air and water phases is expected to 

be even less important for the organic components of residual fuel oils compared to 

components of diesel oil; sorption to soil particles is expected to be significant. 

In interpreting these results , it must be remembered that this model is valid only for low soil 

concentrations (below aqueous solubility) of the components . Large releases of diesel fuel 

(spills, leading underground storage tanks) may exceed the sorptive capacity of the soil, 

thereby filling the pore spaces of the soil with the fuel. In this situation, the hydrocarbon 
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mixture would move as a bulk fluid and the equilibrium partitioning model would not be 

applicable. 

Transport and Transformation Processes 

Transport and transformation of individual fuel oil constituents will depend on the 

physicochemical ( and biological) properties of the constituents. Some constituents will 

dissolve more quickly in the percolating ground waters, be sorbed less strongly on the soils 

thus being transported more rapidly, and may be more or less susceptible to degradation by 

chemical or biological action. Thus, the relative concentrations of the constituents of the fuel 

will vary with time and distance form the site of contamination. This effect is called 

"weathering". (This term is also used to describe the changes to oil following spills into 

surface waters where film spreading and breakup, and differential volatilization dissolution 

and degradation are all involved). 

Transport processes have been shown to be more significant than transformation processes 

in determining the initial fate of lower molecular weight petroleum hydrocarbons released 

to soil/ground-water systems. However, due to the lower water solubilities and lower vapor 

pressures of the higher molecular weight hydrocarbons environmental transformation 

processes IIl:ay be increasingly significant for hydrocarbons in the C10-C 19 range characteristic 

of diesel fuel and in the > C 19 range expected in residual fuel oils. 

Under conditions of limited volatilization (low temperatures , subsurface release or 

concentrated spill) other transport processes including downward migration into the soil , 

sorption to soils, and transport to ground water may be important. It has been reported that 

oil substances released in significant quantities to soils result in a separate organic phase 

which moves downward through the unsaturated zone to the less permeable layer, the 

soil/ground-water boundary, where they tend to accumulated and spread horizontally. 

The organic layer floating on the ground water is carried in the general direction of ground 

water flow. At the oil-water interface, some hydrocarbons are leached according to their 

aqueous solubility. The pollution caused by the hydrocarbon phase is much less extensive 

than pollution caused by hydrocarbons dissolved in ground water (100s-1000s of meters). 

Furthermore, the pattern of migration of the hydrocarbon phase may be very different from 

that of the ground water . Due to fluctuations in ground-water elevation over time, the 

organic layer on top of the aquifer may be transported into several zones where the 

components occur in the gaseous phase (able to diffuse in all directions, including upward) , 

liquid phase (adsorbed onto rock particles or sealed under water) , or dissolved/emulsified in 

water . 
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Migration through soils may be retarded by sorption. Sorption is expected to be significant 

for higher molecular weight aliphatics , particularly > C20 . Migration is expected to be fastest 

through previously contaminated soils where the sorptive sites may be unavailable; on the 

other hand, soil-water content increases sorption and slows migration of hydrocarbons. In 

fissured rock, the migration of hydrocarbons is much less uniform than in porous soils . 

Preferential spreading through crevices , sometimes changing the direction of flow , may occur. 

Determination of the potential ground-water contamination in fissured rock is thus very 

difficult. 

The water-soluble portion of No. 2 fuel oil (a higher temperature distilling fraction than 

diesel oil) was shown to be almost entirely aromatic (99 % ) even though the product itself was 

48 % aliphatic; the aliphatic fuel oil hydrocarbons have very low water solubility compared 

with the aromatics. The largest percentage ( 40 % ) of the water-soluble fraction of fuel oil was 

represented by C11 - aromatics . In deep, saturated soils with no soil air , the aromatics 

represent the greatest threat of contamination to ground-water supplies . Solubility in aqueous 

solution of polar, non-hydrocarbon components of some higher boiling petroleum fractions 

such as diesel oil and other fuel oils has also been reported. 

In summary, the physical distribution of fuel oil contamination affects its impact on, and 

removal froip. , the soil environment. Lateral spreading along the surface increases the initial 

contaminated area while facilitating evaporative removal or sorption of different 

hydrocarbons. Subsurface release or vertical penetration mediated by gravitation and capillary 

forces decreases evaporation, reduces the importance of some transformation pathways (see 

below), and may lead to ground-water contamination. 

Photooxidation has been reported to play a significant role in the chemical degradation of 

petroleum hydrocarbons in the sunlit environment . Alkanes, benzenes, and mono-substituted 
venzens have been shown to be relatively resistant to photolysis in aqueous systems; xylenes 

photolyzed slowly while trisubstituted benzenes and naphthalenes photolyzed at rates 

competitive with volatilization. Anthracene and other polycyclic aromatic hydrocarbons 

(PAH) in the carbon range of diesel fuel are subject to photochemical oxidation; 

benzo(a)pyrene is the most susceptible of the PAH compounds , suggesting that the residual 

fuel oils may be even more affected by photodegradation than diesel oil. Penetration of oil 

below the soil surface limits exposure to solar radiation while extensive lateral spreading of 

oil over impermeable or rocky surfaces may promote substantial photooxidative degradation. 

The oxygenated products of photooxidation are generally more water-soluble than the parent 

hydrocarbons and are thus more likely to be leached from soil. 
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Natural ecosystems have considerable exposure to petroleum hydrocarbons form natural 

emissions , accidental contamination through oil spills and storage tank leaks, and deliberate 

application to land in waste disposal activities such as land-farming; therefore, their 

biodegradation of petroleum hydrocarbons, and several extensive reviews and reports are 

available_ An extensive and diverse group of petroleum hydrocarbon degrading bacteria and 

fungi are widely distributed in the environment. Although the microbiota of most non

contaminated soils include many naturally occurring hydrocarbon-degrading populations, the 

addition of petroleum selectively enriches that sector able to adapt and utilize the new 

substrate. Other environmental factors shown to have a major effect in biodegradability are 

availability of oxygen and moderate temperatures. 

The qualitative hydrocarbon content of petroleum mixtures largely determines their 

degradability. In general, microorganisms exhibit decreasing ability to degrade aliphatic 

hydrocarbons with increasing chain length; aromatics are generally more rapidly biodegraded 

than alkanes. The composition of diesel oil suggests that some of the aromatic species will 

be biodegradable; biodegradation of the high molecular weight aromatics expected to be 

present in residual oils will be slower. 

In summary, biodegradation of the petroleum hydrocarbons comprising diesel and fuel oils 

may occur l!nder conditions favorable for microbial activity and when fuel components are 

freely available to the microorganisms. Degradation may be limited and/or slow in 

environments with few degrading organisms, low pH, low temperature, and high salinity (e.g., 

arctic environments). It should be mentioned that even under optimum conditions, total and 
complete biodegradation is not expected to occur except possibly over an extremely long time 

period. 

Primary Routes of Exposure from Soil/Ground-water Systems 

The above discussion of fate pathways suggests that pure fuel oils have low vapor pressure 

but that their components vary in their volatility from water. The components are strongly 

or very strongly sorbed to soil. The polycyclic aromatic hydrocarbons in fuel oils have a 
moderate or high potential for bioaccumulation, while the longer-chain aliphatic compounds 

have low potential for bioaccumulation. These fate characteristics suggest that the various 

components may have somewhat different potential exposure pathways. 

Volatilization of fuel oils from a disposal site or spill would not be expected to result in 

significant inhalation exposures to workers or residents in the area. Gravity would tend to 

carry bulk quantities of the oil down towards the water table leaving only a relatively small 

fraction on the soil surface to volatize . Volatilization of the remaining oil would occur very 
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slowly because of its low vapor pressure, especially for the heavier weight fuel oils, and 

because of strong sorption to soil. 

Groundwater contamination may result from large spills that reach the water table. There, 

the more soluble components will dissolve in the ground-water or form emulsions with it. 

The soluble fraction is mainly aromatic and lower molecular weight aliphatic compounds. In 

one study using No. 2 fuel oil, 40% of the water soluble fraction was made up of aromatic 

compounds composed of 11 carbon atoms and 25 % each of compounds containing 10 and 12 

carbon atoms . The hydrocarbons dissolved in the ground water may move hundreds to 

thousands of meters. By comparison, the undissolved fraction, which floats on the surface of 

the water table as a separate phase, would be expected to move only tens of meters, unless 

cracks or fissures were present. 

The movement of fuel oil components in ground water may contaminate drinking water 

supplies , resulting in ingestion exposures. Ground-water discharges to surface water or the 

movement of contaminated soil particles to surface water drinking water supplies may also 

result in ingestion exposures and in dermal exposures from the recreational use of these 

waters. The potential also exists for the uptake of polynuclear aromatic compounds in fuel 

oil (e .g., naphthalene, methylnaphthalene and higher weight PAHs) by fish and domestic 

animals , which may also result in human exposures. Exposures to high concentrations of fuel 

oil components in drinking water and food are expected to be rare because tainting becomes 

apparent at relatively low concentrations. 

Volatilization of fuel oil hydrocarbons in soil is another potential source of human exposure. 

Despite their relatively low vapor pressure, the more volatile components of fuel oil in soil 

evaporate, saturating the air in the soil pores , and diffusing in all directions including upward 

to the surface. The vapors may diffuse into basements of homes or other structures in the 

area, resulting in inhalation exposures to the building's occupants . Exposures may be more 

intensive when the soil is contaminated from leaking underground storage tanks and pipes , 

rather than from surface spills , because the more volatile components do not have an 

opportunity to evaporate before penetrating the soil. Even then, this exposure pathway is 

expected to be much less important for fuel oils than for more volatile petroleum products 

like gasoline. 

3.1.4 Data Summary and Conclusions 

Groundwater and soil data summary and conclusions for the subject site are discussed in the 

appropriate Rf IFS Project Scoping Plan that serves as a supplement to this Generic Installation 

RI/FS Work Plan. 
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3.2 IDENTIFICATION OF POTENTIAL RECEPTORS AND EXPOSURE 
SCENARIOS 

As part of the overall conceptual site model for SEDA, this section presents a general 

discussion of the source areas, release mechanisms, potential exposure pathways, and likely 

human and environmental receptors that may be applicable to sites at SEDA. The current 

understanding of potential receptors and exposure scenarios for sites at SEDA is based upon 

the data gathered during previous investigations (Rls and ESis) at SEDA. This information 

will be used to develop a conceptual understanding of the potential risks to human health and 

ecological constituents due to the presence of contaminants at the sites . In addition, this 

information will be used to assess whether sources of contamination, release mechanisms, 

exposure routes ,and receptor pathways developed based on the conceptual site model are 

valid or if they may be eliminated from further consideration prior to conducting the risk 

assessment. 

This is intended to be a general discussion of potential receptors and exposure scenarios . Site 

specific scenarios are presented in the appropriate RI/FS Scoping Plans. 

3.2.1 Potential Source Areas and Release Mechanisms 

Several types of primary source areas were identified at SEDA including but not limited to 

the following: 

1. Suspected or known disposal areas, including landfills and disposal pits which contain 

suspected and known materials such as construction debris , IRFNA, radioactive 

materials , paints and solvents , nicotine sulfate, and garbage. 

2. Waste piles 

3. Fire training and demonstration pads 

4 . Burning pits 

5. Former and active deactivation furnaces 

6 . Former munitions washout building 

7. Demolition area for ammunition 

8. Discharge sites 

9. Leachfields 

10. Settling pond 

12. USTs 

Primary and secondary release mechanisms for these sources may include surface water 

runoff, infiltration of precipitation, groundwater, wind, volatilization, and dispersion and 

deposition of particulates. 
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Site-specific potential source areas and release mechanisms are discussed in detail in the 

appropriate RI/FS Project Scoping Plan that serves as a supplement to this Generic 

Installation RI/FS Work Plan. 

3.2.2 Potential Exposure Pathways and Receptors-Current Uses 

A preliminary exposure pathway summary was developed for most of the AOCs . The 

pathway summary combines both site conditions and expected behavior of the detected 

chemicals in the environment into a preliminary understanding of the sites . The pathways 

were developed by evaluating the physical aspects of environmental conditions and the effect 

these conditions may have on the migration potential of the detected chemicals. 

Potential exposure pathways from sources to receptors to be considered for sites at SEDA 

include: 

1. Dermal exposure to surface water and sediments due to surface water run-off and soil 

erosion, 

2. Inhalation of fugitive dust emissions and volatile organic emissions from soil and 

surface water, 

3. Incidental ingestion and dermal exposure to on-site soils, 

4. Ingestion, dermal contact, and inhalation of volatiles from groundwater, 

5. Ingestion of biota from an on-site surface water body, 

6. Ingestion of food crops and livestock exposed to fugitive dusts and contaminated 

irrigation water . 

Generally, ingestion of groundwater and ingestion of food crops and livestock are not 

significant current pathways since on-site groundwater is not a likely source of potable water. 

However, at sites near SEDA boundaries, there may be significant pathways for off-site 

receptors. 

There are generally three primary receptor populations for potential releases of contaminants 

from the sites under current uses: 

1. Current site workers and hunters; 

2. Terrestrial and aquatic biota on or near the sites; and 

3. Off-site receptors. 
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The potential for human exposure is directly affected by the accessibility to the sites with the 
exception of fugitive dust. Currently human and vehicular access to SEDA is restricted by 

a chain-link fence with a locking gate, which is part of SEDA's general security provisions. 

Terrestrial animals that frequent the sites at SEDA have the same potential for exposure as 

the on-site workers. In addition, consumption of contaminated vegetation, biota (prey), 

contaminated surface water, as well as burrowing in the contaminated soils also could 

contribute to the contaminant uptake in these animals. Aquatic organisms may be considered 

to be receptor populations for those sites which have stable surface water bodies on-site or 

nearby. Amphibians and other seasonal animal populations may use vernal pools during 

springtime. The potential exposure routes could be through ingestion of contaminated water 

or sediment and biota growing in the contaminated water. 

The off-site human receptor population includes residents living in the surrounding off-post 

area, and individuals using the surface water for recreational purposes such as swimming, 

wading, and fishing. Contaminated groundwater and surface water from SEDA could 
potentially migrate to areas off-site of the SEDA boundary . Exposure to the off-site 

population could occur through direct dermal contact with surface water, incidental ingestion 

during swimming, and consumption of fish from contaminated surface water. 

Potential Exposure Pathways and Receptors under current uses at particular sites are 

discussed in the appropriate Rl/FS Project Scoping Plan that serves as a supplement to this 

Generic Installation Rl/FS Work Plan. 

3.2.3 Potential Exposure Pathways and Receptors - Future Uses 

For future uses of sites at SEDA, on-site residents and construction workers would be added 

to the above mentioned receptors. For the ingestion of soil, surface water, and sediment, the 
most susceptible receptor would be children. Dermal contact with soil is a potential exposure 

pathway for future residents . Ingestion of groundwater is a potential route of exposure to 

all future on-site residents assuming on-site groundwater is used as their water supply. 

Inhalation and dermal contact of fugitive dust is also a potential route of exposure for all on
site future residents. 

Potential Exposure Pathways and Receptors for future uses are discussed in the appropriate 
Rl/FS Project Scoping Plan that serves as a supplement to this Generic Installation RI/FS 
Work Plan. 
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The future residential scenario will not be considered for remedial activities as the intended 
future use of SEDA is as a munitions storage depot, however it will be considered for the 

Baseline Risk Assessment (BRA) calculations. Currently the Army has no plans to change 

the use of this facility or to transfer the ownership. In early July 1995, the Base Realignment 

and Closure Act (BRAC) Commission voted to recommend closure of SEDA. Until the 
BRAC Commission recommendations are voted on by the Congress, the installation will 
remain open. If Congress approves the recommendations, they will become public law on 
October 1, 1995. If BRAC applies to SEDA, future use of the sites will be determined by 
the Army. In accordance with BRAC regulations , the Army will perform any additional 

investigations and remedial actions to assure that any change in intended land use is 
protective of human health and the environment. 

If the property is to change ownership, CERCLA, Section 120 (h)(l),(2) and (3), requires 
that the prospective owner must be notified that hazardous substances were stored on the 

parcel. This will include the quantity and type of the substances that were stored . The 
content of the deed must also include a covenant warranting that all remedial actions 
necessary to protect human health and the environment with respect to any such hazardous 
substances remaining of the property have been taken before the date of the transfer . If a 

property transfer is contemplated by the Army, this information, under penalty of the law, 
must be supplied to the prospective owner . Should the actual future use of the parcel be 

residential, then the Army will perform any additional remedial activities to ensure that 
human health and the environment, under residential scenario , are protected. 

The possibility of a residential scenario at SEDA is remote since the Army intends to 

continue using this parcel for munitions destruction. Although the risk due to future 
residential land use will be calculated in the BRA, the decision to perform a remedial action 
will be based upon an intended (current) land use scenario for the subject site. At such time 

that the property is intended to be transferred in accordance with CERCLA, the Army will 
notify all appropriate regulatory agencies and will perform any additional investigations and 
remedial actions to assure that the change in the intended · land use is protective of human 

health and the environment. 

3.2.4 Exposure Pathways and Receptors at SEDA 

This section presents exposure pathways from sources to receptors for four types of source 
areas at SEDA. These exposure pathways are for (1) disposal areas, (2) burning pits and 

pads, (3) deactivation furnaces, and (4) ordnance detonation, disposal, and burning areas. 
These exposure scenarios were selected because they represent several of the sites at SEDA. 
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3.2.4.1 Exposure Pathway and Receptors for Disposal Areas 

The complete potential exposure pathway from sources to receptors for disposal areas are 
shown schematically in Figure 3-5 . 

The primary source for the disposal areas includes the buried wastes and contaminated soils 
within the landfills or disposal pits. The primary release mechanisms from the soils and 
wastes that comprise the disposal areas may include surface water runoff and infiltration of 
prec1p1tation. Wind may also be a release mechanism, as dusts from impacted soil may be 
reintroduced into the breathing zone, although this is dependent on amount of vegetation or 
pavement at a site. Surface water, sediment , and groundwater may be secondary sources. 
Groundwater interception may be a secondary release mechanism. 

Ingestion and Dermal Exposure Due to Surface Water and Sediment 

Surface water flow is controlled by the local topography of each site. Depending on the 
direction of the topographic gradient, surface water flow will be to low areas, drainage swales 
and ditches and may eventually drain into local creeks , ponds, or streams , which may include 
Reeder Creek, Indian Creek, Kendaia Creek, and the Duck Pond . 

Human receptors of impacted surface water and sediment include current on-site workers, off

site residents or recreators, or future residents who may incidentally ingest or come in contact 
with the surface water and sediment. Dermal exposure to surface water and sediments and 

inhalation exposure to potential volatile organic compounds released from surface water 
represent exposure pathways for persons wading in on- or off-site portions of any surface 
water body (i.e. stream or creek) . Wading in a creek or stream is possible for persons fishing 
in portions of a creek or stream and for children playing in the creek or stream. Ingestion 
of edible fish caught in a surface water body could result in human exposµre through 
bioaccumulation and biomagnification of the contaminants in the surface and sediments. 

The primary environmental receptors of any impacted surface and sediment are the biota of 
the low-lying areas, drainage swales, and ponds. Organisms which feed on the biota may be 
affected due to bioaccumulation of pollutants from the surface water and sediment. 

Terrestrial · biota that drink from and come in contact with impacted surface waters may be 

affected . 

Soil Ingestion and Dermal Contact 

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site 
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workers, future residents and terrestrial biota. Dermal contact with the waste material and 
soil is a potential pathway for on-site workers and terrestrial biota. 

Grolindwater Ingestion, Inhalation, and Dermal Contact 

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure 

pathways for on-site workers or terrestrial biota under current uses. The groundwater 

beneath the sites at SEDA is not used currently as a drinking water source and connection 

to other potable groundwater aquifers has not been demonstrated. It is not anticipated that 

there would be direct exposure to the groundwater from the site to on-site workers or 

terrestrial biota. 

Ingestion of, dermal contact, and inhalation of volatiles from groundwater may be a potential 

route of exposure to all future on-site residents assuming on-site groundwater is used as their 

water supply. 

Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be 

potential routes of exposure for off-site residents. Residential communities surrounding the 
depot use potable water wells for drinking water supplies and irrigation, which however 

unlikely, could be a possible route of exposure to any contaminants released as a result of the 

activities on SEDA. These potential potable well water supplies are more than likely bedrock 

wells rather than overburden wells. If so, this would further reduce the potential impacts of 

future contamination from the SEDA. 

Dust Inhalation and Dermal Contact 

Inhalation and dermal contact with impacted dust is a potential exposure pathway for on-site 
workers, future residents and terrestrial biota depending on the amount of vegetation and/or 

pavement covering the surface of the site. Fugutive dusts would not be expected to be 

transported beyond the SEDA boundary. 

Surficial soil and dust could become airborne due to vehicular traffic or wind erosion. 

Persons at or near the site could inhale particulates which have been contaminated with on

site material. 

3.2.4.2 Exposure Pathway and Receptors for Burning Pits and Pads 

The complete potential exposure pathway from sources to receptors for burning pits and pads 

are shown schematically in Figure 3-6. 

Augus1, I 995 
Page 3-67 

K:\SENECA IRIFSIGENERIC\Scc1ion.3 



RECEPTOR 
PRlMARY PRIMARY SECONDARY SECONDARY PATHWAY 

EXPOSURE HUMAN BIOTA SOURCES RELEASE SOURCES RELEASE 
ROUTE rf>9~ MECHANISM MECHANISM PUIUl!B SITE 

ON-8111! OPP Sill! WORKERS 'IERl!ElIRIAL AQUATIC 
R1!51DBNT ID AND 

VISITORS 

f[OLATILIZATION/ INHALATION • NA • • NA . DISPERSION/ .. VAPORS/ .. . 
DEPOSITION f DUST DERMAL CONTACT • NA • • NA 

DISCHARGE 

rlVOLA~ATI01 

• NA • • NA INGESTION . DURING f-+ .. 
SOIL . ~ 

TRAINING DERMAL CONTACT • NA • • NA OPERATIONS 

PETROLEUM 
COMPOUNDS H INFIL1RATION h INGESTION • • NA NA NA FROM FIRE PERCOLATION TRAINING 

GROUND- 1-. INHALATION • • NA NA NA EXERCISES 
WATER 

bERMAL CONTACT • • NA NA NA 

_J RUNOFF AND I 
EROSION • • • • • i 

INGESTION 
RUNOFF SURFACE 

AND i-- WATER AND . 
INHALATION • • • • NA 

. 
~ . 

EROSION SEDIMENT 

DERMAL CONTACT • • • • • 
~PARSONS 

PARSONS ENGINEERINO SCIENC E, INC. 

amnlPlloJ:Ecr rrnz 

SENECA ARMY DEPOT 
PATHWAY CONSIDERED TO POSE POTENTIAL RISK GENERIC INSTALLATION • RI/FS WORKPLAN 

DEPT IDWO NO 
ENVIRONMENTAL ENGINEERING NA NOT APPLICABLE RECEPTOR 

FIGURE 3-6 

EXPOSURE PATHWAY SUMMARY 
FOR THE BURNING PITS AND PADS 

SCAU NA I °"" JUNE 1995 

H:IENGISENECAIGENERIC\TABLESIFIGJ-6.CDR 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINA L REPORT 

The primary source areas for the burning pits and pads may include the pad on which burning 
took place, fire training pit, and areas near the pit or pad which may have been impacted by 
the activities at the site. These areas may include drum storage areas and other burning or 

training sites. Soil, surface water, and sediment are secondary sources as well as pathways of 

exposure. If infiltration of precipitation occurs, then groundwater would also become a 
pathway. 

Primary release mechanisms from the pads or pits are direct deposition of chemicals used 
during fire training exercises, volatilization, dispersion and deposition of particulates from 
fires, and surface water runoff and erosion. Secondary release mechanisms are surface water 
runoff and erosion, infiltration, wind , and volatilization. 

Ingestion and Dermal Exposure to Surface Water Runoff and Sediment 

Human receptors of impacted surface water and sediment include current on-site workers, off

site residents or recreators, or future residents who may incidentially ingest or come in contact 
with the surface water and sediment. Dermal exposure to surface water and sediments and 
inhalation exposure to potential volatile organic compounds released from surface water 
represent exposure pathways for persons wading in on or off-site portions of any surface 
water body (i.e. stream or creek). Wading in a creek or stream is possible for persons fishing 
in portions of a creek or stream and for children playing in the creek or stream. Ingestion 
of edible fish caught in a surface water body could result in human exposure through 

bioaccumulation and biomagnification of the contaminants in the surface and sediments. 

The primary environmental receptors of any impacted surface and sediment are the biota of 
the low-lying areas, drainage swales, and ponds . Organisms which feed on the biota may be 

affected due to bioaccumulation of pollutants from the surface water and sediment. 
Terrestrial biota that drink from and come in contact with impacted surface waters may be 

affected. 

Soil Ingestion and Dermal Contact 

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site 
workers, future residents, and terrestrial biota. Dermal contact with the waste material and 
soil is a potential pathway for on-site workers and terrestrial biota. 

Groundwater Ingestion, Inhalation, and Dermal Contact 

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure 
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pathways for on-site workers or terrestrial biota under current uses. The groundwater 

beneath the sites at SEDA is not used currently as a drinking water source and connection 

to other potable groundwater aquifers has not been demonstrated. It is not anticipated that 

there would be direct exposure to the groundwater from the site to on-site workers or 

terrestrial biota. 

Ingestion of, dermal contact, and inhalation of volatiles from groundwater may be a potential 

route of exposure to all future on-site residents assuming on-site groundwater is used as their 

water supply. 

Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be 

potential routes of exposure for off-site residents. Residential communities surrounding the 

depot use potable water wells for drinking water supplies and irrigation, which however 

unlikely, could be a possible route of exposure to any contaminants released as a result of the 

activities on SEDA. These potential potable well water supplies are more than likely bedrock 

wells rather than overburden wells. If so, this would further reduce the potential impacts of 

future contamination from the SEDA. 

Inhalation of and Dermal Contact with Dust and/or Volatile Emissions 

Impacted dust and/or volatile organic compounds may be released from the burning pits and 

the surrounding area due to wind erosion, vehicle traffic,or periodic burn events. Fugitive 

dusts would not be expected to be transported beyond the SEDA boundary . As with fugitive 

dusts, volatile compounds would not be expected to migrate off-site in significant 

concentrations. Therefore,the dust and /or volatile emissions could be inhaled by or come 

in contact with future on-site residents , SEDA workers, and terrestrial biota. 

3.2.4.3 Exposure Pathway and Receptors for Deactivation Furnaces 

The complete potential exposure pathway from sources to receptors for deactivation furnaces 

are shown schematically in Figure 3-7. 

The primary source for the deactivation furnaces includes the deactivation furnace stacks. 

The primary release mechanism includes particulate emissions from the stacks and the 

deposition of particulates in the surrounding surface soil. The interior of Building S-31 lA 

may be a second primary source. A secondary source may be the surface soil where 

particulate emissions from the stacks have been deposited. Secondary release mechanisms 

from the surface soil are runoff and erosion to surface water and sediment,infiltrion to 

groundwater and fugitive dust emission. 
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Ingestion and Dermal Exposure to Surface Water Runoff and Sediment 

Human receptors of impacted surface water and sediment include current on-site workers, off

site residents or recreators, or future residents who may incidentially ingest or come in contact 

with the surface water and sediment. Dermal exposure to surface water and sediments and 
inhalation exposure to potential volatile organic compounds released from surface water 
represent exposure pathways for persons wading in on- or off-site portions of any surface 
water body (i.e. stream or creek). Wading in a creek or stream is possible for persons fishing 

in portions of a creek or stream and for children playing in the creek or stream. Ingestion 
of edible fish caught in a surface water body could result in human exposure through 

bioaccumulation and biomagnification of the contaminants in the surface and sediments. 

The primary environmental receptors of any impacted surface and sediment are the biota of 

the low-lying areas, drainage swales, and ponds. Organisms which feed on the biota may be 
affected due to bioaccumulation of pollutants from the surface water and sediment. 
Terrestrial biota that drink from and come in contact with impacted surface waters may be 

affected. 

Soil Ingestion and Dermal Contact 

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site 
workers, future residents, and terrestrial biota. Dermal contact with the waste material and 

soil is a potential pathway for on-site workers and terrestrial biota . 

Groundwater Ingestion, Inhalation, and Dermal Contact 

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure 

pathways for on-site workers or terrestrial biota under current uses . The groundwater 
beneath the sites at SEDA is not used currently as a drinking water source and connection 
to other potable groundwater aquifers has not been demonstrated. It is not anticipated that 

there would be direct exposure to the groundwater from the site to on-site workers or 

terrestrial biota. 

Ingestion of dermal contact, and inhalation of volatiles from groundwater may be a potential 
route of exposure to all future on-site residents assuming on-site groundwater is used as their 

water supply. 

Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be 
potential routes of exposure for off-site residents. Residential communities surrounding the 
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depot use potable water wells for drinking water supplies and irrigation, which however 

unlikely, could be a possible route of exposure to any contaminants released as a result of the 

activities on SEDA. These potential potable well water supplies are more than likely bedrock 

wells rather than overburden wells. If so, this would further reduce the potential impacts of 

future contamination from the SEDA. 

Inhalation of and Dermal Contact with Dust and/or Volatile Emissions 

Impacted dust may be released from the areas due to wind erosion, vehicular traffic through 

the area , or disturbance of the soil during site use. Inhalation of dust will be considered for 

SEDA workers and visitors, and terrestrial biota under current scenarios. The strict contrls 

on access to the facilities limit potenitial exposure of other people to fugitive dust emissions. 

Fugitive dusts would not be expected to be transported in significant quantities beyond the 

SEDA boundary. 

3.2.4.4 Exposure Pathway and Receptors for Open Detonation Grounds, Powder 
Burning Pits, and Ordnance Disposal Areas 

The complete potential exposure pathway from sources to receptors for open detonation 

grounds, powder burning pits, and ordnance disposal areas are shown schematically in Figure 

3-8. 

The primary source areas for the open detonation grounds, burning pit, or other ordnance 

disposal area may include the ordnance, which is detonated within the area used for open 

detonation operations, burning, or disposal. The soils comprising the detonation mound, berm 

or pads may also be a primary source. The primary release mechanisms at the sites are 

dispersion of dust and/or volatiles into the air, infiltration and percolation through the soils, 

runoff and erosion of the suspected source areas. Depending on the site, secondary sources 

are the soils, groundwater, and surface water and sediments. Secondary release mechanisms 

are infiltration and percolation. of the secondary source soils, surface water runoff and erosion 

of secondary source soils, and groundwater. Interception with nearby creeks could also 

become a secondary release mechanism. 

Ingestion and Dermal Exposure to Surface Water Runoff and Sediment 

Surface water runoff may flow to low areas, wetlands and drainage swales which may be 

located on-site. In some cases, the drainage swales may discharge to creeks such as Reeder 

Creek and Kendaia Creek. Surface soils eroded from the sites may be deposited as sediment 

within the on-site drainage swales and any wetlands which may be located on the site. 
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Human receptors of impacted surface water and sediment include on-site workers or future 
residents who may incidentally ingest or come in contact with the surface water and sediment. 

Dermal exposure to surface water and sediments and inhalation exposure to potential volatile 

organic compounds released from surface water represent exposure pathways for persons 
wading in on- or off-site portions of any surface water body (i.e. Reeder Creek at the Open 

Detonation Grounds) . Wading in a creek or stream is possible for persons fishing in portions 
of a creek or stream and for children playing in the creek or stream. Ingestion of edible fish 
caught in a surface water body could result in human exposure through bioaccumulation and 
biomagnification of the contaminants in the surface and sediments. 

The primary environmental receptors of any impacted surface water and sediment are the 

aquatic biota of the on-site wetlands and drainage swales. For the Open Detonation 
Grounds, aquatic biota of Reeder Creek are also receptors. Organism which feed on the 
biota may be affected due to bioaccumulation of pollutants from the surface water and 
sediments. Terrestrial biota that drink from impacted surface waters and come in contact with 
surface water and sediment may be affected . 

Soil Ingestion and Dermal Contact 

Incidental ingestion of waste material and soil is a potential exposure pathway for on-site 
workers, future residents, and terrestrial biota. Dermal contact with the waste material and 
soil is a potential pathway for on-site workers and terrestrial biota. 

Groundwater Ingestion, Inhalation, and Dermal Contact 

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure 
pathways for on-site workers or terrestrial biota . The groundwater beneath the site is not 
used currently as a drinking water source and connection to other potable groundwater 
aquifers has not been demonstrated. It is not anticipated that there would be direct exposure 
to the groundwater from the site to on-site workers or terrestrial biota. 

Ingestion of dermal contact, and inhalation of volatiles from groundwater may be a potential 
route of exposure to all future on-site residents assuming on-site groundwater is used as their 

water supply. 

At the Open Detonation Grounds, groundwater beneath the site flows generally toward 
Reeder Creek and may be recharging the creek. The potential groundwater contribution to 
the surface water could result in the exposures identified for surface water and sediments 

above . 
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Ingestion of, dermal contact with, and inhalation of volatiles from groundwater may be 
potential routes of exposure for off-site residents. Residential communities surrounding the 

depot use potable water wells for drinking water supplies and irrigation, which however 

unlikely, could be a possible route of exposure to any contaminants released as a result of the 
activities on SEDA. These potential potable well water supplies are more than likely bedrock 
wells rather than overburden wells . If so, this would further reduce the potential impacts of 
future contamination from the SEDA. 

Inhalation of and Dermal Contact with Dust and/or Volatile Emissions 

Impacted dust and/or volatile organic compounds may be released from the areas and the 
surrounding area due to wind erosion , vehicular traffic,or periodic burn events. Fugitive 
dusts would not be expected to be transported beyond the SEDA boundary. As with fugitive 

dusts , volatile compounds would not be expected ' to migrate off-site in significant 
concentrations. Therefore ,the dust and /or volatile emissions could be inhaled by or come 

in contact with future on-site residents , SEDA workers , and terrestrial biota . 

3.3 SCOPING OF POTENTIAL REMEDIAL ACTION TECHNOLOGIES 

In order to scope potential remedial action technologies , remedial action objectives must be 
established. In general, the objectives of a remedial action are to comply with all ARARs and 

reduce the overall environmental and human health site risk to an acceptable level. Remedial 
response objectives for each media of concern are part of Table 3-4, Remedial Action 
Objectives , General Response Action, Technology Types and Examples of Process Options . 
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ENVIRONMENTAL MEDIA 

Soil 

Table 3-4 
REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES AND EXAMPLES OF PROCESS OPTIONS 

REMEDIAL ACTION OBJECTIVES 
OBJECTIVES (FOR ALL REMEDIAL 
ACTION OBJECTIVES) GENERAL RESPONSE ACTIONS 

For Human Health: 

Prevent ingestion/direct 
contact with soils having 
contaminan t s both 
carcinogenic and non -
carcinogenic in excess of 
clean-up goals. 

Prevent direct contact and 
handling of soils having 
unexploded ordnances . 

For Environmental Protection: 

Prevent migration o f 
contaminants into 
groundwater. 

Prevent exposure via 
inadvertant uptake of 
contaminants by terrestrial 
biota. 

No Action /In stituti onal 
Actions: 

No Action 
Access/use restrictions 

Containment Actions: 

Excavation, Treatment 
Actions: 

Excavation, Treatment, 
Disposal, In-situ treatment, 
Excavation, Disposal 

REMEDIAL TECHNOLOGY 
TYPES (FOR GENERAL 
RESPONSE ACTIONS) 

No Action 
Fences 
Deed restrictions 

Capping 
Vertical barriers 
Horizontal barriers 
Surface controls 

Sediment barriers, 
Dust control 

Removal: 
Excavation 

Treatment: 
Solidification 
Stabilization 
Physical 
Chemical 
Biological 
In-situ 
Thermal 

Disposal: 
On-site or off-site 

PROCESS OPTIONS 

None 

Clay caps, Membranes, 
Slurry wall, Sheetpi ling, 
Liners, Diversion, Collecti on, 
Grading, Curtain barriers 

Encapsulation, Pozzolanic 
Solidi fi cation, Soil Washing, 
Solven t Extraction, 
Composting, Soil Slurry Bio
Reactor, Bioreclamation 
Soil Flushing, Incineration, 
Pyrolysis 



ENVIRONMENTAL MEDIA 

Groundwater 

Table 3-4 (Continued ► 
REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES AND EXAMPLES OF PROCESS OPTIONS 

REMEDIAL ACTION OBJECTIVES 
OBJECTIVES (FOR ALL REMEDIAL 
ACTION OBJECTIVES) GENERAL RESPONSE ACTIONS 

For Human Health: No Action/Institutional 
Controls : 

Restore groundwater to 
acceptable levels according to 
NYSGWS for class GA 
waters, or a potable water 
supply. 

Prevent ingestion of, and 
dermal contact with water 
having carcinogen(s) or any 
contaminant in excess of 
NYSGWS for class GA 
waters . 

Prevent inhalation of volatized 
contaminants. 

For Environmental Protection: 

Restore groundwater aquifer 
to acceptable concentrations 
contaminants 

No Action 
Use/Access Restrictions 
Monitoring 
Alternate Residential Water 
Supply 

Containment: 

Removal, Treatment: 

Collection, Treatment, 
Discharge, In-situ 
Groundwater Treatment, 
Individual Home Treatment 

REMEDIAL TECHNOLOGY 
TYPES (FOR GENERAL 
RESPONSE ACTIONS) 

No Action 
Fences, Deed Restrictions 
Groundwater Classification 
Change 

Capping, Vertical barriers, 
Horizontal barriers, Hydraulic 
containment 

Removal: 
Groundwater Pumping 
Diversion, Collection, 
Drainages 

Treatment: 
Physical 
Chemical 
In-situ 

Disposal: 
Discharge to Surface 

Water, Discharge to 
Upgradient Groundwater 

PROCESS OPTIONS 

None 

Clay Cap, Membranes, Slurry 
Walls, Sheet Pilings, 
Liners, Groundwater 
Recirculation Systems 

Wells, Subsurface Drains or 
Leachate Collection Drains 

Ion Exchange, Evap/Dewater, 
Act. Carbon, Oxidation/ 
Reduction, 
Chemical 
Bioremediation 

Precipitation, 
Oxidation, 



ENVIRONMENTAL MEDIA 

Sediment 

Table 3-4 (Continued) 
REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES AND EXAMPLES OF PROCESS OPTIONS 

REMEDIAL ACTION OBJECTIVES 
OBJECTIVES (FOR ALL REMEDIAL 
ACTION OBJECTIVES) GENERAL RESPONSE ACTIONS 

For Human Health: 

Eliminate exposure pathways 
which would yield a total 
excess cancer risk > 10·4 to 
10·1 • 

For Environmental Protection: 

Prevent the release of 
contaminants in sediments 
that would result in surface 
water concentrations in 
excess of ambient water 
quality standards. 

Reduce concentrations of 
pollutants below NYSDEC 
sediment criteria levels. 

No Action/Institutional 
Actions: 

No Action 
Assess restrictions to 
monitoring 

Excavation Actions: 

Excavation 

Excavati o n/Tre atm e nt 
Actions: 

Removal/Disposal 
Removal/Treatment/Disposal 

REMEDIAL TECHNOLOGY 
TYPES (FOR GENERAL 
RESPONSE ACTIONS) 

No Action/Institutional 
Ogtions: 

Fences 
Deed restrictions 
Groundwater Classification 
Change 

Removal Technologies: 

Excavation 
Containment Technologies: 
Capping 
Vertical barriers 
Horizontal barriers 
Sediment control barriers 

Treatment Technologies: 

Solidification, 
Fixation, Stabilization 
Dewatering 
Physical treatment 
Chemical treatment 
Biological treatment 
In-situ treatment 
Thermal treatment 

PROCESS OPTIONS 

None 

Sediment excavation 

Removal with Clay Cap, 
Multilayer, Asphalt, Slurry 
wall, Sheet Piling, Liners, 
Grout Injection, Coffer Dams, 
Curtain Barriers, Capping 
Barriers 

Sorption, Pozzolanic agents, 
Encapsulation 

Sedimentation, Dewatering 
and Drying beds, Water/Solids 
Leaching (with subsequent 
treatment), Neutralization, 
Oxidation, Electrochemical, 
Reduction, Landfarrning, 
Surface Bioreclamation, 
Incineration, Pyrolysis, Soi l 
Washing, Solvent Extraction 



ENVIRONMENTAL MEDIA 

Surface Water 

Table 3-4 (Continued} 
REMEDIAL ACTION OWECTIVES. GENERAL RFSPONSE ACTIONS, 

TECHNOLOGY TYPES AND EXAMPLES OF PROCESS OJYTIONS 

REMEDIAL ACTION OBJECTIVES 
OBJECTIVES (FOR ALL REMEDIAL 
ACTION OBJECTIVES) GENERAL RESPONSE ACTIONS 

For Human Health 

Prevent ingestion of, and 
dermal contact with surface 
water having carcinogens or 
any ambient water quality 
standards for New York 
contaminants in excess of 
surface water standards. 

Prevent inhalation of volatized 
contaminants. 

For Environmental Protection 

NYSDEC 
Class C 
Waters. 

Classification for 
and D Surface 

No Action/Institutional 
Actions: 

No Action 
Access restrictions 
Monitoring 

CollectionLTreatment: 

Surface Water Run-Off 
Interception, Treatment 

REMEDIAL TECHNOLOGY 
TYPES (FOR GENERAL 
RESPONSE ACTIONS) 

No Actio n/1 nstitutio n al 
0.Qtions : 

Fences 
Deed restrictions 

Collection: 

Surface controls 

Treatment: 

Physical 
Chemical 
In-situ 

Dis.QoS al: 

Discharge to Surface 
Water 

PROCESS OJYTIONS 

None 

Grading, Divers ion, and 
Collection 

Precipitation, Air Stripping 
Coag/Flocc, Filtration, 
Ion Exchange, Bioreclamation, 
Chemical Oxidation 
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Human health objectives would likely be concerned with preventing direct contact or 

ingestion of soil and surface water impacted with contaminants, either carcinogenic or non

carcincigenic. For groundwater these objectives may include NYSDWS for Class GA waters , 

which maintains that the groundwater on the site should be useable as a potable water supply . 

ARARs and TBCs for surface water and soils will have to be achieved. 

General response actions specific to each media are part of Table 3-4. Categories of remedial 

actions include: 

1. No action/institutional action, 

2. Containment, 

3. Excavation or collection, treatment, and disposal . 

Treatment technologies include: physical , chemical , or biological treatment processes. The 

last column of Table 3-4 describes general process options that may be applicable for the 

containment, treatment, excavation, and disposal of contaminated media (soil, groundwater, 

sediment and surface water). Detailed descriptions of the technologies for remediation of 

both soil/sediment (source control) and groundwater (migration control) are provided later 

in this section. 

3.3.1 Identification of Technologies 

General remedial action technologies and processes have been identified for consideration 

as possible remedial options at SEDA. The list of technologies and processes presented 

below were taken from several sources: 

• Standard engineering handbooks ; 

• Vendors information; 

• Best engineering estimates; and 

• EPA references: 

June , 1995 

-"Handbook on In Situ Treatment of Hazardous Waste - Contaminated Soils" (EPA 

1990); 

-"Handbook on Remediation of Contaminated Sediments" (EPA 1991); 

- "The Superfund Innovative Technology Evaluation Program" (EPA 1992); and 

-"Vendor Information System for Innovative Treatment Technologies" (EPA 1993) . 
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This section describes the remedial action technologies that may be applied to soil/sediment 

and to groundwater. Remedial action technologies, arranged according to categories for 

general response actions for remediation of soil/sediment (source control), are shown on 

Table 3-5 . Groundwater remedial technologies are arranged in a similar fashion on Table 3-6. 

3.3 .2 Selected Remedial Technologies for Soil/Sediment (Source Control) 

The following remedial technologies process can be considered as soil/sediment (source 

control) alternatives: 

3.3.2.1 

no action; 

capping in-place; 

excavation/hauling/landfilling; 

low temperature thermal desorption; 

soil vapor extraction; 

solidification/stabilization; 

soil/sediment washing; 

in-situ detoxification and solidification; 

resource reclamation; 

implementation of institutional controls ; 

composting; 

excavation/incineration; 

RCRA subtitle D landfill; and 

off-site treatment and disposal 

No Action 

No action may be applicable if it can be demonstrated that no appreciable contamination or 

risk due to contamination exists at the subject site. Such a program would require that the 

area remain secured by fences and regular military patrols . A modified no action program 

could include regular monitoring of the existing wells at the boundaries of the subject site. 

Samples from existing wells would be collected and analyzed on a routine basis. Statistically 

significant changes in concentration of any contaminant of concern would then require 

additional action. 

June , 1995 
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TABLE 3-5 
TECHNOLOGY FOR SOIL/SEDIMENT (SOURCE CONTROL) 

SOill 
SFDIMENT 
GENERAL RF.MFDIAL PROCFSS DESCRIPTION 
RESPONSE TECHNOLOGY 
ACTK>N 

No Action None Not applicable No Action. 

Institutional Access Control Fencing, Security Access to site restricted by security force at access points . Perimeter 
controls patrolled daily . 

Wall and posting Access to site is restricted by construction of a permanent, low-
maintenance wall. Warning signs posted. 

Deed restrictions Deed for property modified to restrict future sales and land use, or 
U.S . Government holds deed into perpetuity . 

Monitoring Soil Monitoring Periodic sampling soils. Monitors changes in extent of soil/sediment 
affected by constituents. 

Alternative Water City water line or bottle Extend city supply line to area or provide trucked in water. 
Supply water 

Containment Horizontal barriers Soil cap Consolidate all wastes into a landfill as required to meet existing grade. 
Place two to five feet of clean fill on entire landfill, grade and seed. 

Clay cap Add one to two foot clay layer beneath soil cap . 

Asphalt cap Highway-grade base and asphalt pavement over entire site. 

Containment Vertical barriers Sheet pile Steel barrier wall driven into soil in sections using a drop-hammer or 
(cont) vibrating hammer. 

Vertical barriers Slurry wall Trench around affected area and fill trench with cement/bentonite or 
soil/bentonite slurry . 

Grout Curtain Pressure injection of grout in a regular pattern of drill holes. 

Vibrating beam Drive steel beam into ground and inject slurry as beam is withdrawn. 

In Situ Solidification Pozzolan-portland cement Pozzolan mixed with soil/sediment using auger type mechanism. 
Treatment 

Pozzolan-lime/tlyash Pozzolan mixed with soil/sediment using auger type mechanism. 

Vitrification Additives mixed into soil , electrodes placed in-ground and energy 
applied to electrodes. Soil/sediment and additives form molten glass 
that cools lo a stable non-crystalline solid . 

Extraction Soil flu shing Constituents are extracted using surfactants , solvent (polar or non-
polar) or hotwater . 

Biological Biodegradation Cultivate microbes to degrade constituents by controlling moisture 
content , oxygen, pH , nutrients and temperature . Groundwater or air is 
recycled through the contaminated soil mass . 

GENERIC 



SOlll 
SEDIMENT 
GF.NEJlAL 
RESPONSE 
ACTION 

In Situ 
Treatment 
(Con't) 

Removal 

Ex Situ 
Treatment 

TABLE 3-5 
TECHNOLOGY FOR SOIL/SEDIMENT (SOURCE CONTROL) 

(Cont.) 

REMEDIAL PROCESS DFSCRIPI10N 
TECHNOLOGY 

Soil Vapor extraction Vacuum extraction Apply negative pressure to vadose zone well system and treat soil 
vapor off-gas (via carbon filter , biofilter, catalytic incinerator or 
thermal oxidizer. 

Radiowave volatilization Apply radio frequency to soil, extract soil vapor and treat. 

Excavation Earthmoving/Excavation Wheeled, bu lk scraper, removes surficial or subsurficial soil into 
storage compartment. 

Biological Aerobic Microbes cultivated to degrade constituents under aerobic conditions. 
Includes composting , land farming and slurry reactors. 

Anaerobic Microbes cultivated to degrade constituents under anaerobic 
conditions, typically an in-vessel process. 

Physical- Pozzolan-portland cement Pozzolan mixed with soil/sediment using auger type mechanism . 
Solidification 

Pozzolan-lime/flyash Pozzolan mixed with soil/sediment using auger type mechanism . 

Physical- Micro-encapsulation High density polyethylene is mixed with soil/sediment to form plastic 
Solidification (can' t) frit. 

Physical-Separation Washing (wet separation) Mix soil/sediment with water and wet-classify soil partic les by size and 
density . Includes dry screening (grizzly, vibratory, trammel), attrition 
scrub , hydrocyclones, flotation, water treatment/recycle . 

Low temperature thermal Heat soil in an incinerator-like unit to drive off the volatile organics 
desorption 

Magnetic classification Soils subjected to magnetic field to remove ferrous metals. 

Oxidation-thermal High temperature Includes: electric reactor, fluid bed inc inerator, molten sa lt, multi-
processes hearth incinerator, rotary kiln incinerator, plasma arc incinerator and 

catalytic incinerator. 

Oxidation-other Supercritical Soil mixed with water and excess air under supercritical pressure and 
temperature. 

Chemical Oxidizing agent such as hydrogen peroxide or potassium permanganate 
solution mixed into soil. 

Microwave plasma Microwave frequency electromagnetic radiation applied to soil. 
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SOlll 
SEDIMENT 
GENERAL 
RESPONSE 
ACTION 

Ex Situ 
Treatment 
(cont) 

Disposal 

TABLE 3-5 
TECHNOLOGY FOR SOIL/SEDIMENT (SOURCE CONTROL) 

(Cont.) 

REMEDIAL PROCFSS DESCR.IYI10N 
TECHNOLOGY 

Chemical-extraction Supercritica l extraction Constituents extracted in countercurrent process using carbon dioxide, 
propane or other highly volatile solvent under supercritical 
temperature and pressure conditions. Solvent is separated from 
extracted constituents (flashed or disti lled) and recycled . 

Aqueous solvent Constituents extracted using aqueous solvent such as acid, base, salt or 
surfactant solutions. Extracted soil is rinsed. Solvent and rinsewater 
treated and recycled. 

Chemical-extraction Amine Extraction Constituents extracted using secondary or tertiary amines, usually 
(cont) triethyl amine (TEA). TEA is completely soluble in water below 20"C. 

Seperation of TEA from solids are achieved by gravity and 
centrifuging. TEA is seperated from water by heating causing the 
TEA to be insoluble . TEA is recycled by distillation, leaving the 
extracted organics, usually an oily sludge. The sludge is then 
incinerated. 

Solids Handling Backfill on-site Reuse of treated soil as backfi ll in excavated areas . 

Subtitle D landfill Disposal of soil that has been treated to remove toxicity hazard . Local 
or regional land fi ll , that accepts industrial solid waste (off-site or 
constructed on-site) 

RCRA Landfill Disposal of soil, treated to remove toxicity hazard , in a RCRA 
hazardous waste landfill (off-site). 
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TABLE 3-6 
TECHNOLOGY FOR GROUNDWATER REMEDIATION (MIGRATION CONTROL) 

GROUNDWATER 
GENFJtAL 
RESPONSE REMEDIAL PROCESS DESCR117110N 
ACI10N TECBNOLOOY 

No-Action None Not applicable No Action. 

Institutional controls Access Control Fencing, Security Access to site restricted by security force at access points. 
Perimeter patrolled daily. 

Wall and posting Access to site is restricted by construction of a permanent, 
low-maintenance wall. Warning signs posted. 

Deed restrictions Deed for property modified to restrict future sales and land 
use , or U.S. Government holds deed into perpetuity. 

Monitoring Groundwater monitoring Periodic sampling of groundwater to monitor changes in the 
extent of migration of potentially hazardous constituents. 

Alternative Water City water line or bottle Extend city supply line to area or provide trucked in water. 
Supply water 

Containment Horizontal barriers Soil cap Place two to five feet of clean fill on affected areas of the site, 
grade and seed . 

Clay cap Add one to two foot clay layer beneath soil cap . 

Asphalt cap Highway-grade base and asphalt pavement over affected areas 
of site . 

Containment Vertical barriers Sheet pile Steel barrier wall driven into soil in sections using a drop-
(cont) (cont) hammer or vibrating hammer. 

Slurry wall Trench around affected area and fill trench with 
cement/bentonite or soi l/bentonite slurry . 

Grout Curtain Pressure injection of grout in a regular pattern of drill holes . 

Vibrating beam Drive steel beam into ground and inject slurry as beam is 
withdrawn. 

Diversion Vertical Barriers Slurry wall Trench around affected area and fill trench with 
cement/bentonite or soil/bentonite slurry . 

Grout Curtain Pressure injection of grout in a regular pattern of drill holes. 

Vibrating beam Drive steel beam into ground and inject slurry as beam is 
withdrawn. 

Interceptor trench A trench is dug downgradient of the groundwater plume to 
divert the groundwater. 

Collection Interceptor trench A trench is dug downgradient of the groundwater plume to 
collect the groundwater . 

Collector wells Several wells are set up to capture the groundwater. 
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TABLE 3-6 
TECHNOLOGY FOR GROUNDWATER REMEDIATION (MIGRATION CONTROL) 

(Cont.) 

GROUNDWATER. 
GENERAL 
RESPONSE REMEDIAL PROCF.SS DESCRIPrION 
ACl'ION TECHNOLOOY 

In Situ Treatment Biological Aerobic Cultivate microbes in aquifer to degrade constituents by 
controlling pH, and supplying oxygen and nutrients. 

Anaerobic Cultivate microbes in aquifer to degrade constituents by 
controlling pH, and supplying oxygen and nutrients . 

Air sparging Treatment combines in situ air stripping with aerobic 
biodegradation 

On Site Treatment Biological Aerobic biodegradation Cultivate aerobic microbes to degrade constituents by 
(Activated sludge) controlling oxygen, pH, nutrients and temperature. 

Anaerobic biodegradation Cultivate methanogenic microbes to degrade constituents by 
controlling oxygen, pH , nutrients and temperature . 

Landfarming/spray Promotes aerobic biodegradation by mixing the groundwater 
irrigation with soil, and controlling moisture, nutrients, and pH. 

Physical/chemical Reverse osmosis Membrane separation is used to remove organic and inorganic 
contaminants. 

Ultraviolet Oxidation Organics are treated with a combination of UV light and an 
oxidizing agent (ozone or peroxide) 

On Site Treatment Physical/chemical Reduction Heavy metals are treated by inducing electrochemical reactions 
(cont) (cont) 

Neutralization Metal hydroxide formed form dissolved species and settled-out 
of solution. 

Hydrolysis Water and caustic are used to destroy organic contaminants . 

Wet air oxidation Heat and pressure are used to degrade waste . 

Supercritical water Organics are oxidized in a reactor using supercritical water as 
oxidation the oxidizing medium. 

Ion exchange Aqueous solvent or rinsewater exposed to cationic and/or 
anionic resin bed where constituents are exchanged (captured 
on resin surface) with other species . Resin is regenerated . 

Air stripping Organics are removed by transfer 10 the air phase . 

Steam stripping Organics are removed by transfer to steam phase . 

Distillation Groundwater is heated, and the organics are driven off and 
collected . 
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TABLE 3-6 
TECHNOLOGY FOR GROUNDWATER REMEDIATION (MIGRATION CONTROL) 

(Cont.) 

GROUNDWATFJl 
GENERAL 
RESPONSE RF.MEDIAL PR.OCFSS DFSCRIPTION 
ACTION TECHNOLOGY 

On Site Treatment Physical/chemical Precipitation/coagulation/ Various reagents are used to induce senling of particulates in 
(cont) (cont) flocculation the groundwater. 

Sedimentation/clarification/ Separates water from metal hydroxide solids . 
gravity thickening 

Hardness Removal Removes calcium and other minerals from groundwater . 

Filtration Paniculates are removed from the groundwater. 

Carbon adsorption - liquid Solution exposed to activated carbon bed for removal of 
phase dissolved organic constituents. Carbon thermally regenerated 

with off-gas treatment. 

Carbon adsorption - vapor Off-gas from air stripping unit is passed through carbon to 
phase remove organics from the air stream. 

Mechanical aeration Aerators are used to transfer oxygen to the groundwater. 
Aeration also promotes the remova l of volatile organics . 

Treated water SPDES Pennit Surface water Discharge treated wastewater to drainage ditch, with eventual 
disposal flow to nearby surface water body . 

Groundwater Reinject treated groundwater at site. 

SEDA POTW Collect treated wastewater in tank truck, transport to on-site 
wastewater treatment plant and discharge. 

Reinjection Groundwater Treated water is reinjected via a leach field. 
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3.3.2.2 Capping In-Place 

Capping the site can reliably seal the subsurface from the aboveground environment which 

could in tum reduce underground migration of wastes , and both prevent windburn dispersion 

of particulates and sediment transport via run-off. Caps can be constructed relatively quickly 

and if properly installed, will perform for at least 20 years. Unforeseen settling, invasions by 

burrowing animals and deep-rooted plants contribute to the need for periodic mqnitoring and 

maintenance of the cap. However, even with these long-term maintenance requirements , 

capping may still be considerably more economical than other remedial alternatives. In 

addition, it may only be necessary of advisable to cap significantly contaminated pads. 

The designs of modem caps usually conform to the performance standards in 40 CFR 

264.310, which addresses RCRA landfill closure requirements. These standards include 

minimum liquid migration through the wastes, low cover maintenance requirements, efficient 

site drainage, high resistance to damage by settling or subsidence, and a permeability lower 

than or equal or the natural soils. 

Capping in-place involves leveling and grading the area of interest on the subject site, placing 

an impermeable cap over the area and placing a protective soil cap over the impermeable 

layer. The engineered cap will provide provisions to minimize erosion, control surface water 

runoff/runon, gas venting if required, and long term groundwater monitoring in accordance 

with the requirements of 6 NYCRR Part 360. 

3.3.2.3 Excavation/Hauling/Landfilling 

Excavation of hazardous materials is performed extensively for site remediation. Excavation 

is usually accompanied by on or offsite treatment or disposal in an on or off-site secured 

landfill . Excavation employs the use of bulldozers , front end loaders , back hoes, and other 

earth moving equipment to physically remove soil and buried materials . There are no 

absolute limitations on the types of waste which can be excavated and removed. However, 

worker health and safety weighs heavily in the decision to excavate explosive waste material. 

Other factors which will be considered include the mobility of the wastes , the feasibility of on

site containment, and the cost of disposing the waste or rendering it non-hazardous once it 

has been excavated . A frequent practice at hazardous waste sites is to excavate and remove 

contaminant "hot spots" and to use other remedial measures for less contaminated soils . 

June, 1995 
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Excavation and removal can almost totally eliminate the contamination at a site and the need 

· for long-term monitoring. Another advantage is that the time to achieve beneficial results 

can be short relative to such alternatives as in-situ bioremediation. 

The biggest drawbacks with excavation, removal, and off-site disposal are associated with 

worker safety , cost , and institutional aspects. Where highly hazardous materials are present, 

excavation can pose a substantial risk to worker safety . Costs associated with off-site disposal 

are high and frequently result in the elimination of this alternative as a cost-effective 

alternative . Finally , institutional aspects can add significant delays to program 

implementation. 

The construction of an on-site RCRA type hazardous waste landfill has been successfully used 

to manage contaminated soils at other CERCLA sites . However , landfilling of hazardous 

materials is becoming increasingly difficult and more expensive due to steadily growing 

regulatory control of this technology. Landfilling can usually be regarded as the least 

attractive alternative for a site cleanup action. 

Removal has been retained as a general response action and consists of excavation using a 

backhoe or an excavator. A bulldozer may be used if necessary , to loosen the shale fill prior 

to loading into dumper trucks for on-site or off-site hauling. Loading could be done using 

one or two 5-cy bucket front-end loaders . The production rate is estimated to be 150 

cy/hr/loader (225 ton/hr loader). 

On-site hauling is estimated to be done at a rate of 100 cy/hr/dumper truck. Off-site hauling 

to a Subtitle D landfill is estimated to be done at a rate of 40 cy/day/truck (60 ton/day/truck) . 

3.3.2.4 Low Temperature Thermal Desorption 

Thermal desorption, otherwise known as low-temperature thermal stripping, is a process in 

which the contaminated soil is heated in order to vaporize the organic contaminants . The 

vapor then passes through a series of air emission control units . The organic contaminants 

are treated with catalytic or thermal oxidation, or a carbon adsorption system. Unlike 

incinerators in which the soil is subjected to high temperatures and combustion in the primary 

chamber , thermal desorbers heat the soil at lower temperatures and combust the vapor in air 

pollution control equipment prior to discharge . In some instances, activated carbon can be 

substituted for a thermal oxidizer. 

June, 1995 
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There are two major types of thermal desorbers currently available. One set relies on indirect 

heating. The soil and the heat transfer medium, generally a synthetic oil or a molten salt do 

not contact each other. The other type of unit, a direct-heated device, is similar to a rotary 

kiln incinerator. The soils are heated in the unit by a flame which directly contacts the soil. 

The flame is only hot enough to promote volatilization and not incineration. Indirectly 

heated units maintain the soil at a higher temperature, while directly fired units tend to have 

a higher throughput. 

The type of unit required depends on the nature of the contaminants present and the 

treatment criteria. 

The thermal desorber is operated in the range of 300°P to 850°P, depending on the type of 

unit and the nature of the contaminants . A higher temperature is necessary if P AHs and 

other petroleum hydrocarbons are present at the site . PAH and petroleum compounds have 

higher boiling points than volatile organic compounds. If a thermal oxidizer is used for 

combustion, the operating temperature in this chamber is usually in the range of 1,500°P to 

2,200°P. The primary advantage to this system over incineration is that only the vaporized 

organics and water from the soil enter the combustion chamber, thus minimizing the operating 

costs . 

Thermal desorption has been demonstrated effective for the removal of organics from 

contaminated soils. Thermal desorption has been used to treat soils contaminated with 

chlorinated hydrocarbons, petroleum hydrocarbons and PAHs to levels less than 10 mg/kg for 

total petroleum hydrocarbons and less than 0.1 mg/kg for specific chlorinated hydrocarbons. 

Thermal desorption is ineffective in removing metals, but the effluent from the thermal 

desorption unit could be stabilized prior to backfilling to prevent metals migration and to 

ensure that the treated soils meet the criteria for backfilling , if required. 

There are potentially five effluents from this system: the treated soil , scrubber water, 

baghouse filters residuals , spent carbon canisters , and debris. If an afterburner is used, no 

spent carbon is generated. The scrubber water may be treated and sent to the local 

wastewater treatment plant or discharged into a nearby surface water body. The spent carbon 

can be thermally regenerated and reused. The soil can be either backfilled or sent off-site 

for disposal. The baghouse filters residual will be sent to an appropriate disposal facility. 
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Debris can be segregated, sized, and washed. Some debris will also be suitable for thermal 

desorption. The treated debris would then be disposed of on-site or sent off-site for 

additional treatment and disposal. 

Air emissions controls are an integral part of these units . In addition to the organic controls , 

baghouses and scrubbers are often used. Scrubbers are used to remove acid gases, and 

baghouses are used to remove particulate matter. The use of scrubbers would not be 

required if it is unlikely that HCL emissions will exceed the 4 lbs/hr limit required by federal 

regulations. Scrubber effluent can be passed through a carbon system and reused. The exact 

configuration of the emissions controls depends on the design of the thermal desorber and 

the characteristics of the contaminated soil. 

3.3.2.5 Soil Vapor Extraction 

Soil Vapor Extraction (SVE) systems withdraw air through soil in order to extract volatile 

organic compounds . A vacuum apparatus is used to create negative pressure in the soil to 

accomplish this. Volatile constituents partition to the air in the soil and are subsequently 

recovered. Typical systems consist of a vacuum extraction well or wells, an air/water 

separator, a vacuum pump, a carbon adsorption canister (though a catalytic/thermal oxidizer 

or vapor condenser may also be used), and associated vacuum gauges. 

The extraction wells may be either horizontal or vertical. Horizontal wells are generally more 

effective in situations where the contaminated soil is shallow (less than 10 feet deep). 

SVE systems are generally used in unsaturated soils. Most sites at SEDA would require 

dewatering during certain periods of the year, such as the spring, when the water table rises 

to near the ground surface. This could be accomplished separately from the SVE system by 

using either trenches or extraction wells. However, the amount of water to be removed is 

likely to be small , since the overburden aquifer thickness at SEDA is generally thin and does 

not readily yield water; also the suction lift is only 10 to 15 feet. Therefore, it may be 

possible to simultaneously remove air and entrained water from the site using a strong 

vacuum system. Once the entrained water is separated from the air in an air/water separator , 

the water collected would be treated and discharged to either the nearby surface 

streams/drainage ditches or transported to the biological wastewater treatment plant. 
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3.3.2.6 Solidification/Stabilization 

There are several solidification/stabilization technologies that may be feasible for remediation 

of site impacted by heavy metals; these are pending treatability testing. For the purposes of 

this report , Portland cement will be used as a typical solidification technology because it is 

one of the more standard approaches. Solidification/Stabilization is a process in which the 

waste material is mixed with; water, pozzolanic material such as Portland cement, and 

proprietary additives . Lime or fly ash are typical stabilization reagents that may be added. 

The treated waste material is allowed to solidify into a specific block-size having significant 

unconfined compressive strength, physical stability and rigid,cement-like texture. This process 

decreases constituent mobility by binding constituents into a leach-resistant, concrete-like 

matrix while increasing the waste material volume by approximately 50%. Solidification is 

expected to be completed at 75 ton/hour (tph) or about 50 cy/hr. 

Solidification may be performed either on-site or off-site. For the purpose of cost estimating 

off-site solidification could be completed at a Resource Conservation and Recovery Act 

(RCRA) treatment, storage, disposal facility (TSDF) either 220 miles east of the site or 180 

miles west of the site. 

3.3.2.7 Soil/Sediment Washing 

Soil washing is a water-based process for mechanically extracting soils to remove organic and 

inorganic pollutants. Soil washing is a treatment option especially applicable to soils 

contaminated with semi-volatile organics. In the process, soil is slurried with water and 

subjected to intense scrubbings. To improve the efficiency of soil washing, the process may 

include the use of surfactants , detergents, chelating agents or pH adjustment. The wash 

solution is then treated to remove the pollutants from solution after which it is recycled back 

to the soil washing process . In the case of in-situ soil flushing , the treated washing solution 

can be reinjected into the soil via a recirculation system. It has applicability for a wide variety 

of soil types and conditions , but is more effective for heterogeneous soils that are composed 

of a large fraction of coarse particles and a smaller fraction of fine particles. Certain site 

factors can limit the success of soil washing/flushing: 

1. Highly variable soil conditions , 

2 . Low permeability (high silt or clay content) which will reduce percolation and 

leaching, 
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3. Chemical reactions with soil cation exchange and pH effects may decrease 

contaminant mobility and, 

4. If performed in-situ, the groundwater flow must be well defined in order to recapture 

washing solutions. 

Certain chemical contaminants of concern, such as semi-volatiles, tend to sorb to the fines or 

become entrained with the fines of the soil matrix, i.e. particles that are less than 0.25 mm. 

Since the fines are comprised of a large surface area and contain iron and manganese oxides, 

which are effective natural sorbents, the pollutants are strongly held during the washing 

process. Although the process does not effectively remove these pollutants from soil by 

dissolution, washing can be the first step in an effective treatment train since the washing 

process reduces the volume of soil that may require further treatment or disposal. Volume 

reduction by particle size separation is important because pollutants, once separated by 

washing, can be treated using various treatment schemes including a soil slurrybioreactor, acid 

extraction or solidification. Washing processes that separate the smaller fraction of fine clay 

and silt particles from the larger fraction of coarse sand and gravel soil particles can 

effectively separate and concentrate chemical constituents into a smaller volume of soil that 

can be further treated or disposed. The clean, larger fraction of coarse material can be 

returned to the site for continued use. Therefore, by employing a combination of physical 

separation techniques, · the process of soil washing will decontaminate the large diameter 

fraction of soil and reduce the volume of waste material by causing constituents to be 

separated from the larger quantity of coarse particles and concentrate these materials into the 

smaller quantity of fine particles. 

A number of unit processes are incorporated in any soil washing treatment train. Many of 

the processes used in soil washing utilize equipment and techniques that are typically used in 

the mining industry for material sizing operations. These sizing and washing processes are 

water intensive and therefore, water availability is an essential requirement. Variations in 

vendor soil washing schemes, equipment and washing solutions occur depending on the site 

conditions, and the cleanup goals. Many vendor processes include proprietary aspects that 

limit detailed descriptions of the process. In general, soil is first excavated and sized to 

remove oversized objects. The oversized objects are then washed in a separate process that 

may involve a high pressure spray washer . The remaining soil is slurried with clean make-up 

water and recycled process treatment water in a mixing trammel where coarse particles are 

removed. The soil slurry remaining is fed to a floatation unit where hydrophobic constituents 

are removed as a froth . The underflow can be mixed with washwater and extraction agents, 

such as detergents/surfactants, to remove contaminants by dissolution or suspension. Using 
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a series of soil classification process equipment such as attrition machines , hydrocyclones , 

rotary screens and spiral classifiers , the remaining slurry is separated into a washed product 

and a fine fraction consisting of silts and clays. The silt and clay fraction that may still contain 

unwashed pollutants can then treated using biological techniques , solidification or be disposed 

of in an appropriate landfill. 

Soil washing consists of many of the technologies listed on Table 3-5 including: 

Physical-Separation Chemical-Extraction 

• dry screening (grizzly) • washwater treatment/recycle 

• dry screening (vibratory screen) • residual treatment and disposal 

• wet trommel screens • treated water discharge 

• wet sieves 

• attrition scrubber (wet) 

• dense media separator (wet) 

• hydrocyclone separators 

• flotation separator 

• gravity separators 

• dewatering 

Biotrol is a commercially available soil washing process . Reduction of levels of metals ranged 

from 45-85 % . The degree to which metals can be removed depends on the type of metallic 

compound, oxide, insoluble salt, etc . The data from the Biotrol treatability tests is not 

sufficient to draw any conclusions on the effectiveness of soil washing as a metal remover. 

However, removal of organics ranged between 90-99 % . Total costs include mobilization and 

treatment costs. Costs for the disposal of residuals generated during soil washing must also 

be contended with . Costs are significantly lower for large volumes of soil. 

The coarse fraction may typically be backfilled or otherwise reused as daily landfill cover while 

the fine fraction may be subsequently treated via technologies such as slurry bioreactors, acid 

extraction or solidification. 

The throughput of a soil washing system can vary depending upon the vendor. Common 

throughput rates are between 15 to 20 tons/hr. 
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3.3.2.8 In-Situ Detoxification and Solidification 

Since the disturbance and excavation of unstable explosive materials in soils is potentially 

extremely hazardous, some in-situ technologies have inherent advantages, since they do not 

require removal of the unstable explosive materials. For these technologies to be considered 

feasible , the majority of the materials to be detoxified must be already consolidated in a local 

area. For example, should the sampling data at a site indicate that the majority of the 

constituents of concern are localized, then in-situ processing will be considered. There are 

three (3) in-situ technologies which may be applied should site conditions be favorable. 

These are: 

• In-situ vitrification 

• In-situ radio frequency heating 

• In-situ solidification. 

In-situ vitrification involves vitrifying soil in place by the application of a high electric current. 

In-situ vitrification (ISV) uses an electrical network to melt soil or sludge at temperatures of 

1,600 to 2,000°C, thus destroying organic pollutants by pyrolysis. Inorganic pollutants are 

incorporated within the vitrified mass, which has properties of glass . Both the organic and 

inorganic airborne pyrolysis byproducts are captured in a hood, which draws the contaminants 

into an off-gas treatment system that removes particulates and other pollutants of concern. 

The vitrification process begins by inserting large electrodes into contaminated zones 

containing sufficient soil to support the formation of a melt. An array (usually square) of 

four electrodes are placed to the desired treatment depth in the volume to be treated. 

Because soil typically has low conductivity , flaked graphite and glass frit are placed on the soil 

surface between the electrodes to provide a starter path for electric current. The electric 

current passes through the electrodes and begins to melt soil at the surface. As power is 

applied, the melt continues to grow downward, at a rate of 1 to 2 inches per hour. Individual 

settings (each single placement of electrodes) may grow to encompass a total melt mass of 

1,000 tons and a maximum width of 30 feet are considered possible. Depths of 17 feet have 

been achieved to date with the existing large scale equipment . Adjacent settings can be 

positioned to fuse to each other and to completely process the desired volume at a site . 

Stacked settings to reach deep contamination are also possible. 

June, 1995 
Page 3-95 

K:\SENECAIRIFSIGENERIC\Section.3 



SENECA GENERIC RI/FS WORKPLAN DRATT-FINAL REPORT 

The large-scale system melts soil at a rate of 4 to 6 tons per hour. Since the void volume 

present in particulate materials (20-40 % for typical soils) is removed during processing, a 

corresponding volume reduction occurs. Volume is further reduced as some materials present 

in the soil, such as humus and organic contaminants, are removed as gases and vapors during 

processing. After cooling, a vitrified monolith results, with a silicate glass and microcrystalline 

structure. This monolith possesses excellent structural and environmental properties. 

For vitrification to be a viable treatment option, the waste must contain enough silica/alumina 

to provide the 11 glass structure 11 this limits in situ vitrification with low levels of organic, heavy 

metal, and other contaminants. Additionally, this technology is still somewhat experimental 

and has not been used in widespread applications. 

Factors that will affect the applicability of this technology include: 

1. The moisture content of soil influences energy cost; 

2. The depth of soil to be vitrified; 

3. The types and concentrations of the contaminants in the soil; 

4. The vitrified soil is denser, therefore ground surface settles and must be filled; and 

5. The high levels of organics and metals in some soils and the low oxygen levels above 

the melt could result in reduction of metal oxides, affecting the leachability of the 

"glass." 

In-site radio frequency heating involves the application of radio frequency waves to soil. This 

technology has been successfully used to heat soil in place. Soil temperatures up to 350°F 

have been reached. Since many of the explosives expected to be present are relatively non

volatile, the addition of heat may provide a viable means to stimulate their removal as a 

vapor. The extracted vapors can be controlled by various control technologies such as 

catalytic incineration, incineration or carbon adsorption. As with in-situ vitrification, 

electrodes are installed in an isolated area, and radio frequency waves are applied to the soil. 

The technology heats soil in a manner similar to the way the microwave oven heats food. As 

with in-situ vitrification, this technology has not been used extensively. 

In-situ solidification involves the formation of an in-place monolithic mass through the mixing 

of a pozzolantic or a siliceous material with the existing soil. Multi-axis overlapping hollow 

stem augers are used to inject solidification/stabilization (S/S) agents and blend them with 

contaminated soils in-situ. The augers are mounted on a crawler-type base machine. A batch 
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mixing plant and raw materials storage tanks are also involved. The machine can treat 90 to 

140 cubic yards of soil per 8-hour shift at depths up to 100 feet. 

The product of the in-situ SIS technology is a monolithic block down to the treatment depth. 

since material is added to the soil a volume increase occurs which ranges from 10 to 30 

percent, depending on the nature of the soil matrix and the amount of fixation reagents and 

water required for treatment. Solidification or stabilization is more effective when the 

material is excavated first, mixed and replaced. In-situ mixing can produce gaps and voids that 

would not occur if the material were excavated. However, if conditions are correct in-situ 

mixing can be successful in decreasing leaching of contaminants. 

This technology is applicable to soils contaminated with metals and semivolatile organic 

compounds (pesticides , PCBs , phenols , PAHs, etc .). It should be noted that this technique 

has been used in mixing soil cement, or chemical grout for more than 18 years on various 

construction applications, including cutoff walls and soil stabilization and is widely applied . 

3.3.2.9 Resource Reclamation 

The amount of metals (i.e. , copper, brass , lead and aluminum) on-site may warrant a resource 

reclamation program. This program could be in lieu of or in conjunction with the previously 

described options . The resource reclamation program would probably consist of the following 

operations: 

• Bulk materials recovery 

• Initial materials separation 

• Explosive materials detonation 

• Secondary materials separation and cleaning 

• Smelting operations 

• Purification and benefaction operations. 

Many other unit operations such as water and wastewater treatment would also be required. 

Economic and technologic analyses would be used to determine the viability of this option. 
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3.3.2.10 Implementation of Institutional Controls 

Institutional controls is a viable remedial alternative for most sites. An institutional control 

could be to have the future land use restricted , thereby preventing exposure due to dermal 

contact, etc. The land use restriction would prevent excavation, building , or construction in 

the area. The land use would be restricted in a legal document such as the deed for the 

property, so that if it were sold, it would be under the restrictions of the document. It is also 

possible to reclassify the on-site groundwater so that it could not be used as a source of 

potable water. 

3.3.2.11 Composting 

Composting is a biological process used typically for the treatment of wastes with a high 

concentration of biodegradable organic solids . The fate of inorganics (metals) is not 

completely understood . Compounds that have limited aqueous solubility are not readily 

metabolized by microorganisms. Composting is initiated by mixing biodegradable organic 

matter with organic carbon sources and bulking agents (to enhance the porosity of the 

mixture). The organic rich environment leads to intense microbial metabolic action, 

increasing the temperature . This self heating environment promotes more microbial activity , 

up to a certain temperature , at which point the microbial population begins to decline. 

Materials and facilities required for composting are: 

1. Biodegradable organic substrate; 

2. Bulking agent; 

3. Water; 

4 . Containment structure; 

5. Mixing equipment; and 

6. Means to provide oxygen. 

There are three general levels of composting that exist. The lowest technological approach 

requires that the material is shaped into a pile and allowed to heat. Water and nutrients are 

added . Air exchange is generally poor, although the pile can be turned to increase aeration. 

Temperature control is also poor. In the second level , aeration is increased by providing 

perforated pipes under the pile . Attached blowers aid in aeration and cooling of the pile. 
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The third level is that of the enclosed composting pile with automated materials handling for 

aeration and cooling. With increased control over the process, cost obviously increases. 

Successful composting of explosives and propellant contaminated soil in laboratory and pilot 

scale tests have been performed by USATHAMA. A field scale demonstration project was 

conducted at the Louisiana Army Ammunition Plant. (USATHAMA - Task Order 8, Field 

Demonstration - Composting of Explosives - Contaminated Sediments at LAPP - September 

88). The results of this and other research projects of biotransformation and composting of 

2,4,6TNT, RDX, HMX, and tetryl having determined the following: 

1. TNT is microbially transformed, but not completely mineralized to inorganic products. 

High organic carbon concentrations, aerobic conditions and the presence of readily 

biodegradable substrates have enhanced the biotransformation of TNT. No conclusive 

evidence of aromatic ring cleavage exists. The nitro group reduction is usually catalyzed 

by microbes leading to biotransformation products that are strongly adsorbed to organic 

material. 

2 . Anaerobic conditions have been found to enhance RDX biotransformation. High TOC 

levels or low redox potential have been found to enhance RDX degradation in the 

presence of sufficient organic nutrients . When RDX degradation was incomplete, 

nitrous intermediates were produced. 

3. Complete biodegradation of HMX has not been observed in aqueous or soil systems. 

However up to 53 % removal has been observed. Partial HMX degradation is facilitated 

by anaerobic conditions. High TOC and low redox potential have been found to 

enhance HMX degradation also . Degradation products include mono and dinitroso 

products , methanol, and formaldehyde. 

4. Tetryl biotransformation has little reported information. 80 % to 90 % of C14 tetryl 

initially spiked into compost was detected as an unextractable residue after 56 days. 

Pathways of transformation for TNT, 2,4-DNT, and RDX are discussed more in Section 

3.1.3.6. Parameters effecting composting efficiency include: 

1. Temperature; 

2. Moisture content; 
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3. Chemical and biological characteristics concentrations of substrate; 

4 . Concentrations of inorganic nutrients , nitrogen, phosphorus; 

5. Heat production and retention of compost; and 

6. Partial pressure of oxygen within the composting material. 

Optimization of all of these parameters for each explosive has not been determined. 

Composting has several characteristics which relate to its applicability to a particular situation. 

These include: 

1. Material volume to be treated, space required; 

2. Time requirement; 

3. Level of contamination initially; 

4. Level of contamination required; and 

5. Transformation products . 

Composting requires space and time, if the volumes of soil to be treated is large, this might 

make composting an unrealistic option. Composting has been used to treat highly 

contaminated soils with concentrations of explosives in the range of 10,000 mg/kg - 600,000 

mg/kg . The final concentrations which were attained could be higher than the initial 

concentration of the waste at Seneca, making it an unreasonable treatment, or possibly 

altogether unnecessary . 

Another possible application of biological treatment for soils in-situ bioreclamation. In-situ 

bioreclamation is used to treat contaminated areas that contain biodegradable organic 

compounds as a primary source of contamination. In-situ bioreclamation is more economical 

for soils with 10-10,000 ppm of contamination, with higher levels being more suitable for 

excavation and aboveground treatment, such as composting. In-situ bioreclamation has been 

more difficult at sites with environmental influences that slow microbial processes . High 

concentrations of metals and organics that are toxic to microbes being could be a potential 

problem. Hydrology at the site must allow for rapid and controlled movement of nutrient 

enriched water through the contaminated region. Success of this technology has been 

observed mostly in gasoline and other light hydrocarbons . It has not been applied to 

remediation or explosive material and would have little, if any, affect upon decreasing the 

concentration of heavy metals in soils. 
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3.3.2.12 Excavation/Incineration/Disposal 

The Rotary Kiln Incinerator process was determined to be a success according to a program 

commissioned by USATHAMA. The results of the program were as follows: 

1. A transportable incineration system could be disassembled, transported and reassembled 

and operational within 2 weeks ; 

2. 99.99% destruction efficiency in the kiln ash, 99.999% destruction efficiency in the fabric 

filters ash, no explosives detected in the stack gas; 

3. Stack emissions in compliance with federal, state and local regulations including: SO2 , 

Hydrocarbons , NO,, CO, and particulates; and 

4. Ash residues were not hazardous from the standpoint of EP toxicity and reactivity. 

The soils incinerated were from the Savanna Army Depot Activity (SADA) and the Louisiana 

Army Ammunition Plant (LAPP). The soils had very different characteristics. SADA soil 

was drier, sandier, had a higher TNT content, plus little or no HMX or RDX. LAPP soil was 

more moist, contained higher HMX and RDX concentrations and metals content. 

The equipment required for a rotary kiln incineration system include the following: 

1. Soil feed system; 

2. Primary combustion chamber (rotary kiln); 

3. Secondary combustion chamber (after burner); 

4. Heat exchanger; 

5. Fabric filter collector; and 

6. Induced draft fan and stack. 

Preliminary testing was done to establish maximum soil feed rates and minimum kiln 

temperatures to determine whether explosives breakthrough would be detectable in the stack 

gas or ash . 

3.3.2.13 RCRA Subtitle D Landfill 

The Subtitle D landfill refers to a solid waste landfill , either constructed on-site at SEDA, or 

an existing municipal landfill 10 to 40 miles from SEDA. Such a landfill would meet 

NYSDEC and EPA RCRA Subtitle D landfill construction specifications. 
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3.3.2.14 Off-site Treatment and Disposal 

This technology consists of excavating the contaminated areas, segregating the different 

materials present (soil, debris , water, etc.), and disposing of each media off-site in an 

appropriate disposal facility . The contaminated on-site media which are not a RCRA listed 

waste, may be considered a characteristic hazardous waste. Each media would have to be 

tested prior to treatment and disposal. 

3.3.3 Selected Remedial Technologies for Groundwater (Migration Control and 

Treatment) 

The following technologies can be considered for evaluation as groundwater remedial 

alternatives: 

slurry wall; 

institutional controls ; 

air sparging; 

interceptor trenches ; 

hardnes_s removal/precipitation; 

filtration; 

liquid-phase carbon; 

air stripping; 

UV oxidation; 

vapor-phase carbon; 

carbon adsorption; 

ion exchange; and 

Reverse Osmosis. 

3.3.3.1 Slurry Wall 

A slurry wall is a subsurface barrier used to divert or contain a groundwater plume. A slurry 

wall is constructed by digging a trench down to an impermeable or semi-impermeable zone, 

which at SEDA would be the competent shale. The trench is then filled in with bentonite, 

or some other impermeable material. Slurry walls generally require low maintenance, and are 

a proven technology in similar applications, providing the bottom of the slurry wall is "keyed" 

into an impermeable material. Slurry walls can be used to divert incoming clean water from 
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a contaminated area or can be installed completely around the contaminated area, thereby 

· isolating the area. If the area is totally isolated then either a cap must be installed or water 

must be removed, treated and discharged out of the isolated area. If water is not removed 

from the isolated area then infiltrating rainfall may cause mounding of groundwater within 

the slurry wall , leading to breakout at the surface. 

3.3.3.2 Implementation of Institutional Controls 

There are a number of institutional controls that may be implemented at the site, and may 

be a part of any long-term solution. Access to the sites at SEDA is limited by a fence that 

surrounds the entire Depot and by 24-hour security patrols. 

Another type of institutional control is a deed restriction. This is more applicable as a source 

control measure, but could be used to indicate that no drinking water wells should be 

constructed at the site. Additionally, an alternative water supply could be provided for any 

future residences at the site that would normally rely on groundwater. 

Groundwater monitoring is another institutional control. The monitoring program can be 

modified to account for the results of the remedial activities. 

3.3.3.3 Air Sparging 

Air sparging is a technique that uses a large number of wells to inject air and nutrients into 

the groundwater plume. The treatment uses a combination of air stripping and in-situ 

biological treatment. The system may be operated aerobically or anaerobically , depending on 

the nature of the contaminants. In an aerobic system, air or oxygen is injected. In an 

anaerobic system, methane is typically injected. 

3.3.3.4 Interceptor Trenches 

An interceptor trench is a 2- to 3-foot wide trench that is dug to a specified depth; at SEAD 

it would likely be dug to the top of the relatively-impermeable competent shale. The trench 

is lined with a geotextile that helps minimize the collection of fine soil particles that could 

clog the drainage system. A perforated PVC pipe is placed in the trench, and sloped to a low 

point collection sump. A number of sumps may be used depending on the natural slope and 

the length of the trench. The trench is then filled with gravel or some other highly permeable 
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material . The top 1 to 2 feet of the trench can be backfilled with the removed soil in order 

to minimize inflow of rainwater . Interceptor trenches can be used to cut off the forward 

migration of a plume, or can be used in the middle of a plume as a collection device . 

3.3.3.5 Hardness Removal/Precipitation 

In general, all of the organic treatment processes considered for the groundwater at SEDA 

are subject to scaling, fouling, or plugging if the groundwater is high in hardness , alkalinity , 

iron, or other minerals . The groundwater at SEDA is fairly high in hardness and alkalinity, 

and some pretreatment of the water would be necessary to optimize the performance of an 

organic treatment unit. 

3.3.3 .6 Filtration 

Filtration is another important unit operation. Filtration will remove silt and precipitated 

metals prior to the organic treatment unit. This will help the efficiency of the organic 

treatment unit and provide for a better discharge. A variety of filters have been used in 

groundwater remediations, including inline pressure filters, sand-bed filters, and multi-media 

bed filters . The specific filter used will depend upon the specifications of the organic 

treatment unit , and cost and maintenance considerations . 

3.3.3.7 Liquid-Phase Carbon 

Activated carbon is another common treatment technique used for groundwater remediation 

and has been shown to be very effective in treating TCE and 1,2-DCE. The groundwater 

after pretreatment is passed through carbon beds . The organic contaminants are adsorbed 

in the carbon and removed from the water . Over time, the adsorptive capacity of the carbon 

is diminished and the effluent concentrations will start to increase. At this point new carbon 

beds are installed and the spent carbon is sent offsite for regeneration or disposal. 

3.3.3.8 Air Stripping 

Air stripping is another common groundwater treatment process which is very effective in 

treating TCE and 1,2-DCE. The groundwater is passed through the stripping tower , where 

it is contacted by a countercurrent air stream. Trays or column packing is used to increase 

the surface area of the air/water contact. The organic constituents are transferred from the 
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water to the air. Next, depending on the air emissions requirements , the air phase may be 

treated , or directly discharged. Vapor-phase activated carbon may be used to treat the air 

stream. The air passes through the carbon which, as described above, adsorbs the organic 

constituents. The spent carbon is then sent off site for regeneration or disposal. 

3.3.3.9 UV Oxidation 

UV Oxidation is a treatment technique that combines ultraviolet (UV) light with an oxidizing 

agent (peroxide and/or ozone) to destroy organic constituents. It is especially effective for 

chlorinated organics, such as TCE and 1,2-DCE. The water is mixed with peroxide , and then 

enters the UV reaction chamber. Ozone is added to the reaction chamber, and OH radicals 

are formed. The formation of the OH radicals is catalyzed by the UV light. The OH radicals 

react rapidly with the chlorinated organics, generating CO2 and water . Any ozone not reacted 

is decomposed in an off-gas treatment unit prior to discharge. 

3.3.3.10 Vapor-Phase Carbon 

Vapor-phase carbon may be used in conjunction with a number of the other migration control 

technologies. The purpose of vapor-phase carbon is to treat the off-gas to minimize air 

emissions . Vapor-phase carbon is very efficient in capturing TCE and heavier organics. It 

is somewhat less efficient at capturing DCE, and lighter organics. Carbon is extremely 

inefficient in capturing vinyl chloride. 

3.3.3.11 Carbon Adsorption 

Carbon adsorption can be used to treat groundwater and surface water containing soluble 

organics and certain metals . Full scale experience indicates removals of aromatics, phenols, 

and PAH to lppb or less. 

3.3.3.12 Ion Exchange 

Ion exchange is a physical process that can be used to treat water contaminated with heavy 

metals and is potentially applicable to ionic organic compounds . Ion exchange can 

theoretically remove all of the selected ionic constituents if adequate resin contact time and 

proper resin is used. 
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3.3.3.13 Reverse Osmosis 

Reverse osmosis can be used to treat contaminated pumped, groundwaters and surface waters. 

It has been used to remove metals and organics with a molecular weight greater than 200. 

Organics tend to cause fouling of membranes however . Also the process serves only to 

concentrate the contaminants which still then have to be disposed of. 

3.4 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT AND 

APPROPRIATE REQUIREMENTS (ARARs) 

3 .4.1 Introduction 

The 1986 Superfund Amendments and Reauthorization Act (SARA) adopted and expanded 

a provision of the 1985 National Contingency Plan (NCP) that remedial actions must at least 

attain compliance with applicable or relevant and appropriate requirements (ARARs) of 

other environmental and public health statutes when conducting remedial actions. 

Applicable or relevant and appropriate requirements have been defined by the EPA as 

follows: 

"Applicable requirements means those cleanup standards, standards of control , and other 

substantive requirements, criteria, or limitations promulgated under federal 

environmental or state environmental or facility siting laws that specifically address a 

hazardous substance, pollutant, contaminant, remedial action, location, or other 

circumstance found at a CERCLA site . " (Final NCP Rule, 55 FR 8814, March 8, 1990) . 

"Relevant and appropriate requirements means those cleanup standards, standards 

of control , and other substantive requirements , criteria, or limitations promulgated 

under federal environmental or state environmental or facility siting laws that, while 

not "applicable" to a hazardous substance, pollutant, contaminant , remedial action, 

location, or other circumstance at a CERCLA site, address problems or situations 

sufficiently similar to those encountered at the CERCLA site that their use is well 

suited to the particular site." (Final NCP Rule, 55 FR 8817, March 8, 1990) . 
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ARARs typically fall into the following three classifications: 

• Chemical-specific ARARs are health or risk-based numerical values or methodologies 

which, when applied to site-specific conditions , result in the establishment of numerical 

values of allowable soil , water, or air contamination. These concentration limits are 

specific for a hazardous substance, pollutant, or contaminant in the various 

environmental media. Examples of chemical specific ARARs include maximum 

contaminant levels (MCLs), federal ambient water quality criteria (AWQC), state water 

quality standards, and National Ambient Air Quality Standards (NAAQS). 

• Location-specific ARARs are restrictions placed on the concentrations of hazardous 

substances or the conduct of activities solely because they are in specific locations. 

These requirements are described in environmental laws and regulations which control 

actions that may be required in performing a remedial action . For example, a section 

of the Clean Water Act contains prohibitions regarding the unrestricted discharge of 

dredged or fill material into wetlands. The filling of wetlands can sometimes be 

necessary if roads are required for mobilization of heavy equipment. 

• Action specific ARARs are requirements and/or limitations on managing hazardous 

waste which may be generated as a result of a remedial action. These requirements and 

limitations are described in laws and regulations which govern the application of various 

technologies or activities at CERCLA sites. RCRA statutes , which primarily deal with 

hazardous waste management, generally contain the most action-specific requirements 

which are applied to CERCLA actions . New hazardous waste regulations , such as the 

RCRA corrective action regulations and the Land Ban restrictions, will be reviewed for 

their applicability to activities performed during a remedial action. 

Identification and refinement of ARARs will occur throughout the remedial investigation and 

feasibility study . A preliminary identification of ARARs has been performed based upon the 

initial site characterization data compiled by the Army. In addition, several of the location 

specific ARARs have been evaluated as to their relevance and applicability . As more specific 

information is developed regarding the chemicals released on site, special site conditions , and 

potential use of various remedial technologies , additional ARARs will be selected and existing 

ARARs will be reviewed for their appropriateness. 
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3.4.2 Preliminary Identification of ARARs and TBCs 

3.4.2.i Potential ARARs 

The following federal and state regulatory requirements are potentially applicable or relevant 

and appropriate to the subject site. Table 3-7, Sources of Chemical Specific ARARs , Table 

3-8, Sources of Location Specific ARARs, and Table 3-9, Sources of Action Specific ARARs, 

are presented as a listing of state and federal regulations which have been considered as 

potential sources of ARARs. 

The applicability of the chemical specific ARARs listed in Table 3-7 have been determined 

by the existing conditions at SEDA. The groundwater could be used as a drinking water 

supply since the State of New York has classified the groundwater as GA. Surface water on 

SEDA is classified by the State of New York. 

Several available documents pertaining to SEDA have been reviewed to determine if the 

location specific ARARs of Table 3-8 have been complied with. The following summarizes 

the preliminary research . 

According to the Fish and Wildlife Management Plan (July 1988) prepared by the U.S. Army 

Material Command, there are ten areas of SEDA which have been designated as freshwater 

wetlands by NYSDEC. A more detailed wetlands delineation will be performed as part of 

the terrestrial survey. It is possible that dredging and fill activities might take place on the 

site. ARARs pertaining to these activities have been included on Table 3-8. 

The Installation Assessment of the Seneca Army Depot (January 1980) did not indicate that 

any endangered species were present at SEDA, but did indicate that the following endangered 

species are known to exist in the area: the Indiana Bat (Myots Sodalis) and the American 

osprey (Pandion halaietus carolinensis). The report also stated that since no large or deep 

permanent streams exist , protected aquatic species have not been considered and that the 

state-protected bog turtle (Clemmys muhlenbergi) dwells in marshy areas which are numerous 

in the area. 
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TABLE 3-7 

SOURCES OF CHEMICAL SPECIFIC ARARS 

Federal: 

o Resource Conservation and Recovery Act (RCRAl, Groundwater Protection Standards and 
Maximum Concentration Limits (40 CFR 264, Subpart F) 

o Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold Book) 

o Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR 141.11 -.16 ) 

New York State: 

o New York State Codes, Rules and Regulations (NYCRR) Title 6, Chapter X 

o New York Groundwater Quality Standards (6 NYCRR 703) 

o New York Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) 
(10 NYCRR 5) 

o New York Surface Water Quality Standards (6 NYCRR 702) 

o New York State Raw Water Quality Standards (10 NYCRR 170.4) 

o New York RCRA Groundwater Protection Standards (6 NYCRR 373-2.6 (e)) 

o New York State Department of Environmental Conservation, Division of Water, 
Technical and Operational Guidance Series (1.1.1 ), Ambient Water Quality Standards and 
Guidance Values, September 25, 1990 

o Surface Water and Groundwater Classifications and Standards (6 NYCRR 700-705) 

o Declaration of Policy, Article 1 Environmental Conservation Law (ECL) 

o General Functions, Powers, Duties and Jurisdiction, Article 3 Environmental Conservation Law, 
Department of Environmental Conservation 

o ECL, Protection of Water, Article 15, Title 5. 

o Use and Protection of Waters, (6 NYCRR, Part 608) 



TABLE 3-8 

SOURCES OF LOCATION SPECIFIC ARARS 

Federal: 

o Executive Orders on Floodplain Management and Wetlands Protection (CERCLA Floodplain and 
Wetlands Assessments) #11988 and 11990 

o National Historic Preservation Act ( 16 USC 4 70) Section 106 et g_g_,_ (36 CFR 800) (Requires 
Federal agencies to identify all affected properties on or eligible for the National Register of 
Historic Places and consult with the State Historic Preservation Office and Advisory Council on 
Historic Presentation) 

o RCRA Location Requirements for 100-year Floodplains (40 CFR 264.18(b)). 

o Fish and Wildlife Coordination Act (16 USC 661 et g_g_,_) (Requires actions to protect fish or 
wildlife when diverting, channeling or modifying a stream) 

o Clean Water Act, Section 404, and Rivers and Harbor Act, Section 10, Requirements for Dredge 
and Fill Activities (40 CFR 230) 

o U.S. Army Corps of Engineers Regulations for Construction and Discharge of Dredged or Fill 
Materials in Navigable Waterway (33 CFR 320-330). 

o Wetlands Construction and Management Procedures (40 CFR 6, Appendix A). 

o USDA/SCS · Farmland Protection Policy (7CFR 658) 

o USDA Secretary's memorandum No. 1827, Supplement 1, Statement of Prime Farmland, and 
Forest Land · June 21, 1976. 

o EPA Statement of Policy to Protect Environmentally Significant Agricultural Lands · September 8, 
178. 

o Farmland Protection Policy Act of 1981 (FPPA)(7 USC 4201 et seq) . 

o Wild and Scenic Rivers Act (16 USC 1271 ). 

o Endangered Species Act ( 1 6 USC 1 531) . 

o Wilderness Act (16 USC 1131). 

New York State: 

o New York State Freshwater Wetlands Law (ECL Article 24, 71 in Title 23). 

o New York State Freshwater Wetlands Permit Requirements and Classification (6 NYCRR 663 and 
664). 

o New York State Floodplain Management Act and Regulations (ECL Article 36 and 6 NYCRR 
500). 

o Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182). 

o New York State Flood Hazard Area Construction Standards . 



TABLE 3-9. 
SOURCES OF ACTION SPECIFIC ARARS 

Federal: 

o RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for 
Treatment and Disposal systems, (i.e.,landfill, incinerators, tanks, containers, etc.) (40 CPR 264 
and 265); Minimum Technology Requirements. 

o RCRA, Subtitle C, Closure and Post-Closure Standards (40 CPR 264, Subpart G). 

o RCRA Groundwater Monitoring and Protection Standards (40 CFR, Subpart F). 

o RCRA Generator Requirements for Manifesting Waste for Offsite Disposal (40 CPR 262). 

o RCRA Transporter Requirements for Off-Site Disposal (40 CPR 263) . 

o RCRA, Subtitle D, Non-Hazardous Waste Management Standards (40 CFR 257). 

o Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and 146) . 

o RCRA Land Disposal Restrictions (40 CFR 268) (On and off-site disposal of excavated soil) . 

o Clean Water Act, - NPDES Permitting Requirements for Discharge of Treatment System Effluent 
(40 CPR 122-125) . 

o Effluent Guidelines for Organic Chemicals , Plastics and Resins (Discharge Limits) (40 CPR 414). 

o Clean Water Act Discharge to Publically - Owned Treatment Works (POTW) (40 CFR 403). 

o DOT Rules for Hazardous Materials Transport ( 49 CFR 107, 171.1-171. 500). 

o Occupational Safety and Health Standards for Hazardous Responses and General Construction 
Activities (29 CFR 1904 , 1910, 1926). 

o SARA (42 USC 9601) 

o OSHA (29 CFR 1910.120) 

o Clean Air Act (40 CFR 50.61) 

New York State: 

o New York State Pollution Discharge Elimination System (SPDES) Requirements (Standards for 
Stormwater Runoff, Surfacewater, and Groundwater discharges (6 NYCRR 750-757) . 

o New York State RCRA Standards for the Design and Operation of Hazardous Waste Treatment 
Facilities (i.e., landfills , incinerators, tanks, containers , etc.); Minimum Technology Requirements 
(6 NYCRR 370-373). 

o New York State RCRA Closure and Post-Closure Standards (Clean Closure and Waste-in-Place 
Closures) (6 NYCRR 372). 

o New York State Solid Waste Management Requirements and Siting Restrictions (6 NYCRR 360-
36 I), and revisions/enhancements effective October 9, 1993. 

o New York State RCRA Generator and Transporter Requirements for Manifesting Waste for Off
Site Disposal (6 NYCRR 364 and 372). 
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Recent telephone conversations with state and federal wildlife specialists suggest that the 

presence of endangered species or critical habitats is unlikely at SEDA. The U.S. Fish and 

Wildlife Service has indicated in a letter (Appendix D) that there are no critical habitats or 

endangered or threatened species in the SEDA area, although some transient species may 

occur and that there are Bald Eagles (Haliaeetus Leucocephalus) nesting at the Montezuma 

National Wildlife Refuge (personal communication: Paul Nickerson and Mark Clough, U.S. 

Fish and Wildlife Service). According to the National Heritage Program of NYSDEC, there 

are no state listed endangered or threatened species in the general area of SEDA (personal 

communication: Burrel Buffington, Information Officer, National Heritage Program). 

Preliminary information has been reviewed concerning the applicability of the Wild and 

Scenic Rivers Act to SEDA. Those rivers which have been designated as wild and scenic in 

accordance with the Act are listed in 16 U.S.C.1271. According to the administering agency, 

the National Park Services, there are no designated rivers located within the Seneca region 

(personal communication: Phil Huffman, National Park Service). The State of New York 

has similar state legislation, the Wild, Scenic and Recreation Rivers Act. According to the 

Lands and Forests Division of the Department of Environmental Conservation (NYSDEC), 

the nearest state designated river is the Genesee River, approximately 45 miles to the west. 

The appropriate Flood Insurance Rate Map (FIRM) of the Federal Emergency Management 

Agency (FEMA) will be consulted. Based on information contained on Panel 5, Town of 

Varikc, New York, Seneca County (Community Panel Number 360758 0005 B). The entire 

northern half of the Depot is not subject to flooding and is located within "areas determined 

to be outside the 500-year flood plain" (Zone X). 

The U.S. Fish and Wildlife Service administers the Wilderness Act and the National Wildlife 

Refuge System. Through review of the NY statewide comprehensive plan, it has been 

determined that there are no areas protected by the Wilderness Act in the State of New 

York. The nearest National Refuge, Montezuma National Wildlife Refuge, is located 

approximately 20 miles to the northeast of the Seneca Army Depot. 

In order to determine if the National Historic Preservation Act should be considered a 

location specific ARAR, An Archeological Overview and Management Plan for Seneca Army 

Depot (September 1986) was obtained and reviewed. According to this document, four 

prehistoric archeological sites are known to exist at SEDA and 231 potential historic 

archeological sites were identified based on documentary sources. According to the report, 
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no specific historic sites are recorded at SEDA and, according to an earlier report , Historical 

Report on Seneca Army Depot, 1972 Heraldic Section, DARCOM there are no sites worthy 

of inclusion on the National Register. 

The nearest known archeological sites the potential historic archeological sites and will be 

determined for the subjects site . 

Action specific ARARs are listed because of the potential for various kinds of treatment. The 

action specific ARARs used in conjunction with chemical specific ARARs will be considered 

in evaluating technologies early in the planning process. 

3.4.2.2 Potential Sources ofltems "To Be Considered" (TBC) as Alternative Sources 

of ARARs 

When ARARs do not exist for a particular chemical or remedial activity or when the existing 

ARARs are not protective of human health or the environment, other criteria, advisories and 

guidance may be useful in designing and selecting a remedial alternative. The criteria, 

advisories and guidance were developed by EPA, other Federal agencies, and state agencies . 

Table 3-10 lists Potential Sources of Items "To Be Considered" as Alternatives for ARARs . 

3.4.2.3 Potential Chemical-Specific ARAR and TBC Levels 

A preliminary evaluation of the site conditions indicates the media of potential concern are 

groundwater, surface water, and soil. The following tables provide numerical listings of 

potential chemical-specific ARARs and TBCs for the constituents detected at the site during 

previous investigations . Table 3-11, Preliminary Identification of ARARs for Groundwater, 

and Table 3-12, Preliminary Identification of ARARs for Surface Water , summarize the 

potential chemical-specific ARARs for groundwater. As an additional source of ARARs , 

records of decisions (RODs) from similar sites will be examined to obtain ARARs clean-up 

levels which may be considered. 

3.5 DATA QUALITY OBJECTIVES (DQO)s 

Ultimately , the RI_/FS process requires decisions regarding future site remedial actions , 

including whether or not any actions are required . These decisions will be based upon the 

data collected during the RI. Consequently , the collected data must be of sufficient quantity 
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TABLE 3-10 
POTENTIAL SOURCES OF ITEMS "TO BE CONSIDERED" AS ALTERNATIVES FOR ARARS 

Federal: 

o Safe Drinking Water Act National Primary Drinking Water Regulations, Maximum Contaminant 
Level Goals (MCLGs). 

o Proposed Maximum Contaminant Levels (50 Federal Register 46936-47022, November 13, 
1985) . 

o Proposed Maximum Contaminant Levels Goals (50 Federal Register 46936-47022, November 
13, 1985). 

o Proposed Requirements for Hybrid Closures (combined waste-in-place and clean closures) (5 2 
Federal Register 8711) . 

o USEPA Drinking Water Health Advisories, long-term only . 

o USEPA Health Effect Assessment (HEAs). 

o TSCA Health Data. 

o Toxicological Profiles, Agency for Toxic Substances and Disease Registry, U.S. Public Health 
Service. 

o Policy for the Development of Water-Quality-Based Permit Limitations for Toxic Pollutants (49 
Federal RGgister 9016) . 

o Cancer Assessment Group (National Academy of Science) Guidance. 

o Groundwater Classification Guidelines . 

o Groundwater Protection Strategy. 

o Waste Load Allocation Procedures . 

o Fish and Wildlife Coordination Act Advisories. 

o Federa l Guidelines for Specification of Disposal Site for Dredged or Fill Material. 

o USEPA Interim Guidance for Establishing Soil Lead Clean Up Levels . 

o RCRA Clean-Up Criteria for Soils/Groundwater (RFI Guidance), EPA 530-SW-89-031 . 

New York State: 

o New York State Proposed Safe Drinking Water Standards Maximum Contaminant Levels for 
voes (10 NYCRR 5) . 

o New York State Underground Injection/Recircu lation at Groundwater Remediation Sites 
(Technical Operating Guidance (TOG) Series 7 .1.2). 



TABLE 3-1r 
(Continul 

,mdum (TAGM): 
l, August 1988, 

0 New York State Analytical Detectability for Toxic PL ium (TAGM): 
1995, (HWR-

o New York State Toxicity Testing for the SPDES Permit 

0 New York State Regional Authorization for Temporary Disl n (TAGM): 
·iron mental 

o Sediment Criteria - December, 1989 - Used as Guidance L 

Protection, Division of Fish and Wildlife, New York State 
Conservation. ): Policy 

r 1988, 

0 New York State, Division Technical and Administrative Guidance M 
and Wildlife Impact Analysis for inactive Hazardous Waste Sites; Oct Health 

0 New York State, Division Technical and Administrative Guidance rv, 
Determination of Soil Cleanup Objectives and Cleanup Levels, November '3M): 

, 13 

o New York State, Division Technical and Administrative Guidance Memorandu·,: 
of Inactive Hazardous Waste Disposal Site Numbers, February 1987, (HWR-400 ·,. 

o New York State, Division Technical and Administrative Guidance Memorandum n 
Preparation of Annual "Short List" of Prequalified Consultants, January 1993, (HWR-40L 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGI\ 
Guidelines for Entries to the Quarterly Status Report of Inactive Hazardous Waste Disposal Sites . 
May 1987, (HWR-4003). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Guidelines for Classifying Inactive Hazardous Waste Disposal Sites, June 1987, (HWR-4004) . 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Insurance Requirements for Consultant and Construction Contracts and Title 3 Projects, 
September 1989, (HWR-4005) . 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Consultant Contract Overhead Rates and Multipliers, April 1988, (HWR-4006). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Phase 
II Investigation Generic Workplan, May 1988, (HWR-4007) . 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM) : Phase 
II Investigation Oversight Guidance, November 1990, (HWR-4008) . 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM) : Team 
Submissions in Responding to Requests for Proposals and Title 3 Projects, June 1992, (HWR-
4009). 

o New York State, Division Technical and Administrat ive Guidance Memorandum (TAGM): Roles 
and Responsibilities of the NYSDEC Regional Offices, January 1992, (HWR-4010). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Cont ractor/Consultant Oversight Guidance - O&D Memo #88-26, July 1988, (HWR-4011). 
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o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Roles 
and Responsibilities of the Technology Section - Site-Specific Projects, April 1990, (HWR-4029). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Selection of Remedial Actions at Inactive Hazardous Waste Sites, May 1990, (HWR-4030). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM) : 
Fugitive Dust Suppression and Particulate Monitoring Program at Inactive Hazardous Waste 
Sites, October 1989, (HWR-4031 ). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Disposal of Drill Cuttings, November 1989, (HWR-4032). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM}: 
Inactive Sites Interface with Sanitary Landfills, December 1989, (HWR-4033) . 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM}: 
Guidelines for Eligibility Determination for Work Performed Under the EQBA Title 3 Provisions, 
January 1900, (HWR-4034). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM}: Project 
Manager and Contract Manager Responsibilities Under Standby Contract, March 1990, (HWR-
4034). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM} : Landfill 
Regulatory Responsibility, March 1990, (HWR-4036). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Major 
Milestone. Dates for Tracking Remedial Projects, April 1990, (HWR-4037). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM}: 
Remediation of Inactive Hazardous Waste Disposal Sites, April 1990, (HWR-4038). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM}: 
Contract Appeals, October 1990, (HWR-4039). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Permitting Jurisdiction Over Inactive Hazardous Waste Site Remediation - O&D Memo #94-04, 
March 1994, (HWR-4040). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM} : 
Releasing Sampling Data, Findings and Recommendations, February 1 991, (HWR-4041}. 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Interim 
Remedial Measures , June 1992, (HWR-4042). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM}: 
Procedures for Handling RPP-Funded PSAs, February 1992, (HWR-4043). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM} : 
Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills, March 1 992, (HWR-
4044). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM}: 
Enforcement Referrals , July 1992, (HWR-4045). 



o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Determination of Soil Cleanup Objectives and Cleanup Levels, January 1994, (HWR-4046) . 

o. New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Priority 
Ranking System for Class 2 Inactive Hazardous Waste Sites, December 1992, (HWR-404 7). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Interim 
Remedial Measures-Procedures, December 1992, (HWR-4048). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Referral of Sites to the Division of Water, December 1992, (HWR-4049). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM) : 
Payment Review Process, April 1993, (HWR-4050) . 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): Early 
Design Strategy, August 1993, (HWR-4051 ). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Administrative Records and Administrative Record File, August 1993, (HWR-4052). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Obtaining Property Access for Investigation, Design, Remediation and Monitoring/Maintenance, 
September 1993, (HWR-4053). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Contract Conceptual Approval Process, November 1994, (HWR-4054). 

o New Yorlc. State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Contract Final Approval Process, November 1994, (HWR-4055). 

o New York State, Division Technical and Administrative Guidance Memorandum (TAGM): 
Remedial Action by PRPs, April 1995, (HWR-4056). 



Table 3-1 1 
Preliminary Identification of ARARs for Analytes/Parameters in Groundwater and Surface Water at SEDA 

Federal Safe Drinking Water New York State Federal AWQC to Protect Federal AWQC to Protect New York State AWQ 
Act (a) Standards Human Health Aquatic Life (c) Standards • Surface Water Laboratory 

Secondary (c) Class AA (d) Reporting 
Analytes/Parameters MCLs MCLGs MCLs DWQS GWQS Aquatic Human Health Limits 

(al (al (a) (bl (d) W&AO AO Acute Chronic (z) 

Conductivity (umho/cm) NA NA NA NA 

IPII (st.ndard units) NA NA 6.5-8.5 NA 6.5-8.5 5-9 6.5-9 6.5-8.5 6.5-8.5 

Allalinity (mg/L II CaCO3) NA NA NA NA 20 

Tot.I Dissolv•d Solids (mg/L) NA NA 500 NA 500 250 500 500 

Common Anlons (mg/L) m2/I m2/I m2/I m2/I m2/I mg/I m2/I ml!il m2/I ml!II 
Bromide NA NA NA NA 

Otloride NA NA 250 250 250 WS 860 230 250 WS 

Fluoride 4 4 2 2.2 1.5 WS 0 1.5 ws 0.1 

Nitrate (as nitro•en) 10 10 NA 10 10 WS 10 10 WS 0.01 

Nitrite (as nilro•en) l l NA l 10 ws 
Sulfate 500 500 250, 250 250 WS 250 WS 

M•t.b (mg/L) ml!il m2/I m2/I m2/I ml!il mg/I m2/I ml!II me/I ml!ll 
Aluminum NA NA 0.05-0.2 e e e e 0.1 0.2 

Antimony 0.006 0.006 NA 0.014 • 4.3 • 0.088 p 0.03 p 0.06 

Arsenic 0.05 0.05 NA 0.05 0.025 WS 1.80E-05 • !.75E-05 0.36 R 0. 19 R 0.19 0.05 0.01 

Barium 2 2 NA 2 I WS I I WS 0.2 

Beryllium 0.004 0.004 NA 3.70E-06 6.41E-05 0. 13 0.0053 r I.I 0.005 

Cadmium 0.005 0.005 NA 0.05 0.0 1 ws 0.QI 0.0039 h 0.0011 h h 0.005 

Calcium NA NA NA 5 

Chromium (Vi) 0.1 f 0. I f NA 0.1 0.05 WS 0.011 

Chromium (Ill) 0.1 f 0.1 f NA 0.1 0.05 WS 33 • 670 • 1.7 h 0.21 h s 0.05 WS 0.01 

Cobalt 0.005 

Cooi>er 1.3 w 1.3 I 0.2 WS 0.018 h 0.012 h V 0.2 WS 0.025 

Cyanide 0.2 0.2 NA 0.1 WS 0.2 220 • 0.022 0.0052 0.0052 0.1 WS 0.QI 

Iron NA NA 0.3 0.3 0.3 WS 0.3 I 0.3 0.3 WS 0.1 

Lead 0.015 w 0 NA 0.025 WS 0.05 0.082 h 0.0032 h u 0.05 ws 0.003 

Ma£ncsium NA NA NA 35 WS 5 

Manganese NA NA 0.05 0.3 0.3 WS 0.05 0.1 0.3 ws 0.015 

Mercury 0.002 0.002 NA 0.002 0.002 WS 1.40E-04 • 1.46E-04 0.0024 l.20E-05 0.002 WS 0.0002 

Nickel 0.1 0.1 NA 0.0134 0. 1 1.4 h 0. 16 h V 0.04 

Phosphorus NA NA NA NA 

Potassium 5 

Selenium 0.05 0.05 NA 0.01 0.QI WS NA NA 0,02 0.005 0.001 0.01 WS 0.005 

Silver NA NA 0.1 0.05 0.05 \VS 9.2E-04 y 0.05 4.1 h, 9.2E-4 y 0.0001 0.05 WS 0.01 

Sodium NA NA NA No Limit 20 WS 5 

Thallium 0.002 0.0005 NA 0.0017 • 0.0063 • 1.4 0.04 0.008 0.01 

Vanc1dium NA NA NA 0.014 0.05 

Zinc NA NA 5 5 0.3 WS 10 0.12 h 0.11 h X 0,02 
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Table 3-11 
Preliminary Identification of ARARs for Analytes/Parameters in Groundwater and Surface Water at SEDA 

Federal Safe Drinking Water New York Slate Federal AWQC to Protect Federal AWQC to Protect New York State AWQ 
Act (a) Standards Human Health Aquatic Life (c) Standards - Surface Water Laboratory 

Secondary (c) Class AA (d) Reporting 
Analytes/Parameters MCLs MCLGs MCLs Dwas GWQS Aquatic Human Health Limits 

(a) (a) (al (bl (d) W&AO AO Acute Chronic (z) 

Petroleum Hydrocubom (mo/L) NA NA NA NA NA NA NA NA NA NA NA 0.001 

Vobtil• Organics (uRfL) ul!/L ug/L ug/L ug/L ug/L ug/L ul!ll ug/L ug/L ug/L 
Acetone 50 o 50 0 10 

Benzene 5 0 NA 5 i 0.7 WS 0.66 40 5300 NA 5 i 0.7 ws 5 
Bromodichloromethane 100 i 0 NA 100 j 0.27 • 2.2 ' NA NA 0.5 

Bromofonn 100 j 0 NA 100 j 4.3 • 360 • NA NA 5 
Carbon tetrachloride 5 0 NA 5 i 5 WS 0.25 • 4.4 • 35200 NA 5 i 5 
Carbon disulfide 50 0 50 o 

Chiaro benzene 5 i 5 i 480 21000 • 250 I 50 1 5 20 WS 5 
Otloroform 100 j 0 NA 100 i 7 WS 0.19 15.7 28,900 1,240 7 WS 5 
Chloroetbane NA NA NA 5 i 5 i 5 i 10 

Chloromethanc NA NA NA 5 i 5 i 5 i 10 

Dibromochloromethanc 100 j 0. 41 34 5 
Dichlorodifluoromethane NA NA NA 0.5 

1, 1-Dichloroethane NA NA NA 5 i 5 i 5 i 5 
1,2-Dichlorocthanc 5 0 NA 5 i 5 i 0.38 ' 99 • 118,000 20000 5 i 0.3 WS 0.5 

1, 1-Dichloroethene 7 7 NA 5 i 5 i 0.057 3.2 11,600 m 5 i 5 
cis-1 ,2-Dichlorocthene 70 70 NA 5 i 5 i NA NA 11,600 m 5 i 0.5 

trans-1,2-Dichloroethene 100 100 NA 5 i 5 i 700 • NA 11,600 m 5 i 0.5 

1,2-Dichloroorooane 5 0 NA 5 i 5 i 0.52 39 5 i 5 
cis-1,3-Dichloropropene 5 i 5 i 10 n' 1,700 n' 6,060 n 244 n 5 i 5 

trans-1,3-Dichloropropene 5 i 5 i 10 n• 1,700 n• 6,060 n 244 n 5 i 5 

Diethvlether 

Ethylbenzene 700 700 NA 5 i 5 i 1400 3,280 32,000 5 i s 
Methylene chloride s 0 NA 5 i 5 i 4.7 • 1,600 • 5 i 5 

Methyl ethyl ketone NA NA NA 10 

Methyl isobutyl ketone 

1, 1,2,2-Tetrachloroethane NA NA NA 5 i 5 i 0.17 10.7 2,400 5 i s 
Tetrachloroethene s 0 NA 5 i 5 i 0. 8 8.85 5,280 840 5 i 5 

Toluene 1000 1000 NA 5 i 5 i 6,800 • 200,000 ' 17,500 5 i 5 

1, l, 1-Trichloroethane 200 200 NA 5 i 5 i 18,400 1,030,000 5 i s 
Trichloroethene s 0 NA 5 i 5 i 2.7 80. 7 45,000 21,900 5 i 5 
Trichlorofluoromethane 0.5 

Vinyl chloride 2 0 NA 2 2 WS 2 525 10 

Xvlenes (totan 10000 10000 NA 5 i 5 i NA NA NA NA 5 i 5 
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Table 3-11 
Preliminary Identification of ARARs for Analytes/Parameters in Groundwater and Surface Water at SEDA 

Federal Safe Drinking Water New York State Federal AWQC to Protect Federal AWQC to Protect New York State AWQ 
Act (a) Standards Human Health Aquatic Life (c) Standards - Surface Water Laboratory 

Secondary (c) Class AA (d) Reporting 
Analytes/Parameters MCLs MCLGs MCLs DWQS GWQS Aquatic Human Health Limits 

(a) (a) (a) (b) (d) W&AO AO Acute Chronic (Z) 
S.mlvobtile Or21nlc1 (ue/L) u2/L uo/1 u2/L ul!fL ul!fL u2/L ul!/L ul!/L Ul!/L uo/1. 

Phenol 50 0 I WS 3,500 4,600,000 10,200 2,560 I WS 10 

2-Metbylphenol 5 i 5 i 5 I 10 

2-Chloronaptbalene 50 0 10 WS 1,700 • 4,300 • 10 

2,4-Dimetbylphenol 5 i 5 i 540 • 2,300 • 2,120 5 i 10 

4,6-Dinitro-2-metbylphenol 5 i 5 i 5 i 50 

4-Chloroaniline 50 0 50 o 10 

4-Metbylpbenol 5 i 5 i 5 i 10 

4-Nitroaniline 50 

1,2-Dichlorobenzene 600 600 NA 5 i 4.7 WS 2,700 • 17,000 • 763 5 10 

1,3-Dichlorobcnzene 600 600 NA 5 i 5 i 400 • 2,600 • 1120 763 5 20 ws to 
1,4-Dichlorobenzene 75 75 NA 5 i 4.7 WS 400 • 2,600 • 1120 763 5 30 WS 10 

1,2,4-Trichlorobenzenc 70 70 NA 50 0 50 0 488 1• 250 I 50 I 5 10 WS 10 

Acenaphthenc NA NA NA 50 0 50 0 1,200 • 2,700 • 1,700 520 10 

Anthraccne NA NA NA 50 0 50 o 1.2E-04 • 5.4E-04 • 10 

Benz(a)antbracene NA NA NA 50 o 50 0 2.8E-03 3.I IE-02 

Bc:nzofh) fluoranthenc NA ' NA NA 50 o 50 o NA NA 10 

Benzo(k)fluorantbene NA NA NA 50 o 50 0 2.8E-03 • 3.IIE-02 • NA NA 10 

Benzo(g,b,i)pcrylene NA NA NA 50 0 50 0 10 

Benzo/a)pvrene 0.2 0 NA 50 o ND WS 2.8E-03 • 3.l lE-02 • NA NA 10 

Benzoic Acid 5 i 5 i 5 i 50 

Butylbenzylpbtbalate NA NA NA 3,000 • 5,200 • NA NA 10 

Chrvscne NA NA NA 50 0 50 0 2.8E-03 • 3.1 lE-02 • NA NA 10 

Dibenz(a,b)antbracenc 2.SE-03 • 3.1 IE-02 • NA NA 10 

Dibenzofuran 50 o 50 0 10 

Dietbylphtbalate NA NA NA 23,000 120,000 NA NA 10 

Di-ni-octvlpbtbalate 10 

F1uoranthenc 50 0 50 o 42 54 3980 NA 10 

Fluorene NA NA NA 50 0 50 o 2.8E-03 • 3.IE-02 • NA NA 10 

Hcxachlorobenzenc 1 0 NA 5 i 0.35 ws 7.2E-04 7.4E-04 6 V 3.68 V 5 i 10 

lndeno(l,2,3-c,dlovrene NA NA NA 50 o 50 0 2.8E-03 • 3.1 IE-02 • NA NA 10 

lsoohorone 50 0 50 o 8.4 • 600 • 10 

2-Metbyinapbtbalene 50 o 50 o 10 

N-Nitrosodipbenylamine 4.9 16 • NA NA 10 

Naphthalene NA NA NA 50 o 50 0 NA NA 2300 620 10 WS 10 

Pbcnanthrene NA NA NA 50 o 50 o NA NA 30 V 6.3 V 10 

Pyrcne NA NA NA 50 o 50 o 2.8E-03 • 3. I IE-02 • NA NA 10 

Dibutylpbtbalate NA NA NA 50 WS 2,700 12,000 10 

bis(2-Etbylhexyl)pbthalate 50 WS 0.6 10 

Pcntachloropbenol I 0.28 • 8.2 • 50 
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Table 3-11 
Preliminary Identification of ARARs for Analytes/Parameters in Groundwater and Surface Water at SEDA 

Federal Safe Drinking Water New York State Federal AWQC to Protect Federal AWQC to Protect New York State AWQ 
Act (a) Standards Human Health Aquatic Life (c) Standards - Surface Water Laboratory 

Secondary (c) Class AA (d) Reporting 
Analytes/Parameters MCLs MCLGs MCLs DWQS GWQS Aquatic Human Health Limits 

(a) (al (a) (b) (d) W&AO AO Acute Chronic (zl 
PCBs/PuUcides (u•/L) uiz/L uiz/L 02/L uiz/L ui;,/l u"11 ui;,/1 uiz/L Uiz/L ul!fL 

PCBs 0.5 0 NA 0.5 0.1 WS 7.90E-05 7.90E-05 2 0.014 0.001 O.Dl WS 

Aroclor-1254 0.5 0 NA 0.5 0.1 WS 4.40E-05 • 4.50E-05 ' 2 0.014 I 

Aroclor-1260 0.5 0 NA 0.5 0.1 WS 4.40E-05 • 4.50E-05 • 2 0.014 I 

Aldrin NA NA NA 5 i 0.001 8 7.40E-05 7.90E-05 3 5 i 0.05 

alpha-Chlordane NA NA NA 5 i 5 i 5 i 0.5 

beta-BHC 5 i 5 i 5 i 0.05 

Bromacil NA NA NA 4.4 ws 
Chlordane 2 0 2 0.1 WS 4.6E-04 4.8E-04 2.4 0.0043 0.5 

P,P'-DDD ND 8.3E-04 • 8.4E-04 • 0.6 NA 0.001 0.01 WS 0.1 

p,p'-DDE ND 5.9E-04 • 5.9E-04 • 1050 NA 0.001 O.Dl WS 0.1 

p,p'-DDT ND 2.4E-05 2.4E-05 I.I 0.001 0.001 0.01 WS 0.1 

Dieldrin NA NA NA ND WS 7.IE-05 1.4E-04 • 2.5 0.0019 0.001 8 0.1 

Eodosulfan NA 74 159 0.22 0.056 0.009 

Eodosulf an l NA 74 159 0.22 0.056 . 0.009 0.05 

Eodosulfan I! NA 74 159 0.22 0.056 0.009 0.1 

Eodosulfan sulfate 0.93 • 2 • NA NA 0.1 

Eodrin 2 2 NA 0.2 ND WS 0.76 ' 0.81 • 0.18 0.0023 0.2 WS 0.1 

Eodrin aldehyde 0. 76 • 0.81 ' NA NA 

i•mma-BHC (Lindane) 0.2 0.2 NA 5 i 5 i 5 i 0.05 

Heotachlor 0.4 0 NA 0.4 ND 2. IE-04 • 2. IE-04 • 0.52 0.0038 0.001 0.009 WS 0.05 

Heptachlor epoxide 0.2 0 NA 0.2 ND I.OE-04 • l.lE-04 • 0.52 0.0038 0.001 0.009 WS 0.05 

Methoxychlor 40 0.5 

Toxaphene 3 I 

Chlorin•l•d Herbicides (u•/1.) Ul!/L Ul!/L Ul!/L Ul!/L Ul!/L uo/l uo/1. Ul!/L 02/L u2/L 
2,4-D 70 70 NA 50 0.029 

2,4-DB 50 0 50 0 0.029 

2,4,5-T NA NA NA 50 o 50 0 0.029 

2,4,5-TP (Silvex) 50 50 NA IO 0.029 

Dalaoon 200 200 NA 50 0 50 IVS 0.029 

Dicamba NA NA NA 5 i 0.44 WS 5 i 0.029 

DicblorODrOD 50 o 50 o 0.029 

Dinoseb 7 7 5 i 5 i 5 i 0.029 

MCPA 50 o 50 o 0.588 

MCPP 50 o 50 o 0.588 
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e 3-11 
Preliminary Identification of ARARs for Analytes,.-arameters in Groundwater and Surface Water at SEDA 

Federal Safe Drinking Water New York State Federal AWQC to Protect Federal AWQC to Protect 
Act (a) Standards Human Health Aquatic Life (c) 

Secondary 
Analytes/Parameters MCLs MCLGs MCLs DWQS 

(a) (a) (a) (b) 
Explosives (u2/L) m•/1 ui,/1 

HMX NA NA NA 50 0 

RDX NA NA NA 50 o 

1,3 ,5-T rinitrobenzene 5 i 

1,3-Dinitrobenzene NA NA NA 5 i 

Tetryl NA NA NA 5 i 

2,4,6-Trinitrotoluene NA NA NA 5 i 

4-amioo-2,6-Dinitrotoluene 5 i 

2-amino-4,6-Dinitrotoluene 5 i 

2,6-Dinitrotoluene NA NA NA 5 i 

2,4-Dinitrotoluene NA NA NA 5 i 

Note: • -A ~calcubted value using IRJS, as of9/90 (see (c) below). 

AO • A WQC for the protection of human be a Ith from the ingestion of aquatic organisms, only. 

AWQC • EPA Ambient Water Quality Criteria. 

B • bioaccumulation 

(c) 
GWQS 

(d) W&AO AO Acute Chronic 
ug/L ug/L uiz/L Ul!/1 uRfL 
50 0 

50 o 

5 i 

5 I 
5 i 

5 i 

5 i 

5 i 

5 i 

5 I 0 .11 9.1 330 230 

(s) Value (ug/L) • exp(0.819 (lo(pprn hardness)]+ 1.561} - 508.9 ug/L with a hardness of 300 ppm. 
(t) Value (ug/L) - exp(0.8545 [ln(ppm hardness)] - 1.465) = 30.2 ug/L with a hardness of 300 ppm. 

(u) Value (ug/L) • exp{ 1.266 [ln(ppm hardness)] - 4.661) • 12.9 ug/L with a hardness of 300 ppm. 

(v) Value (ug/L) • exp(0.76 {ln(ppm hardness)]+ 1.06} = 220.3 ug/L with a hardness of 300 ppm. 

New York State AWQ 
Standards - Surface Water 

Class AA (d) 
Aquatic Human Health 

Ul!/L uiz/L 

5 I 
5 i 

5 i 

5 i 

5 i 

5 i 

5 i 

5 i 

DWQS - New York Primary Drinking Water Quality Standard 

GWQS - New York Groundwater Quality Standard, Clas, GA Groundwater assumed. 

MCL • Maximum Contaminant Level 

(w) The value of0.015 mg/L for Lead is an ACTION LEVEL. The value of 1.3 mg/L for Copper is also an ACTION LEVEL. 

(x) Value (ug/L) • exp(0.85 [ln(ppm hardness)]+ 0.50) = 210.2 ug/L with a hardness of 300 ppm. 

MCLG - Maximum Contaminant Level Goal 

mg/L • milligrams per liter. 

ND • Compound not detec ted. 

PCB • polychlorinated bipbenyl. 

POC • Principle Organic Contaminant 

ug/L - micrograms per liter. 

umho/cm • micromhos per centimeter. 

(y) Proposed Rule. 

(z) For a complete listing of Reporting Limits, refer to Tables C-2 through C-8 in this document. 

W & AO = A WQC for the protection of humao health from the ingestion of water and aquatic organisms. 

WS = water source 

Secondary MCLs are not potential ARARs but are To Be Considered (TBCs) and have been included for comparison purposes only 

(a) 40 CFR 141, Subpart G, May 1995. 

(b) Official Compilation of Codes, Rules & Regulations of the State of New York, Title 10, Chapter I, Part 5, June 1995. 

(c) Table of Water Quality Criteria Summary Concentrations (in ug/L), US EPA, Office of Science & Technology, Health & Ecological Criteria Division, 1994. 

(d) 6 NYCRR Parts 701 - 705, June 1995. Clas, GA groundwater and class AA surface water values used. 

(e) pH Dependent Criteria 

(!) Value for total chromium. 

(g) Value for trivalent arsenic. 

(h) The concentration (ug/L) - exp{0. 7852{ln(ppm hardness)] - 3.490} • 2.687 ug/L with a hardness of 300 ppm. 

(i) Value for listed principle organic contaminants(POCs); total for principle and unspecified organic contaminants (POCs + UOCs) may not exceed 100 ug/L. 

(J) 1994 Proposed rule for Disinfectints & Disinfection By-Products : The total for all trihalomethanes (chloroform, bromodichloromethane, dibromochlorornethane, and brornoform) cannot exceed the 0.08 level. 

(k) The water hardness at SEDA was averaged from surface water samples taken at SEAD-4, -13, -26, and -45 and was determined lo be 300 ppm. 

(I) Value for total chlorinated benzenes. 

(m) Value for total dichloroethenes. 

(n) Value for total 1,3-dichloropropeoes. 

(o) Value for listed unspecified organic contaminants (UOCs); total for principle and unspecified organic contaminants (POCs + UOCs) may not exceed 100 ug/L. 

(p) Value for total pbthaiate es1ers. 

(q) Value (ug/L} = (0.02)exp{0.907 (lo(pprn hardness)]+ 7.394) • 5740.5 ug/L with a hardness of 300 ppm. 

(r) The value is 11 ug/L when the hardness is <• 75 ppm. The value is 1100 ug/L when the hardness is> 75 ppm. 
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Laboratory 
Reporting 

Limits 
(z) 

Ul!/1 
13 

0.836 

0.258 

0.108 

4 
0.113 

0.0598 

0.0349 

0.314 

0.0205 
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Table 3-12 
Guidance and Standa rd Criteria Values for Analytes found in Soil and Sediment at SEDA 

Human Health Benthic Aquatic Life Benthic Aquatic Life Wildlife 
Lowest Severe Bloaccumulation (a) Acute Toxicity (a) Chronic Toxicity (a) Bioaccumulation (a) Soil Background 
Effect Effect Sediment Sediment Sediment Sediment TAGM Soil MDL 

Analytes/Parameters Level (a) Level (a) Criteria Criteria Criteria Criteria (f) Concentrations (e) 
ug/kgOC ug/kCJOC ug/kqOC ug/kCJOC (i) 

Conductivity (umbo/cm) 

IPH (standard units) 
Alkallnlty (mg/L u CaC03) 
Total Oreanlc Carbon 
Common Anions (me/k~) me/lrn m!Vk2 me/Ice m2/lrn m!Vk2 me/k2 m2/k2 me.Ike me.Ike 

Bromide 

Oilorido 

Fluoride 

Nitrate (as nitro~en) 

Nitrite (as nitrogen) 

Sulfate 

Mebls (mg/kg) me/k2 m2fk2 me/k2 m2'k2 me/k2 me/k2 me/k2 m2/k£ me/Ice 
Aluminum SB 14,592.84 20 

Antimony 2 L 25 L SB 3.59 6 

Arsenic 6 H 33 H 7.5 or SB 6.13 I 
Barium 300 or SB 88.01 20 

Beryllium 0.16 or SB 0.73 0.5 

Cadmium 0.6 H 9 L I or SB 0.83 0.5 

Calcium SB 101,903.83 500 

Chromium (VI) 

Chromium (Ill) 26 H 110 H 10 or SB 22.13 1 

Cobalt 30 or SB 12.22 5 
Copper 16 H 110 H 25 or SB 24.14 2.5 

Cyanide g 0.3 I 

Iron 2 % H 4 ¼ H 2000 or SB 26,626 .65 10 

Lead 31 H 110 L h 21.86 0.3 

Magnesium SB 12,221.77 500 

Man=ese 460 H 1100 L SB 669.38 1.5 

M=rv 0.15 L 1.3 L 0.1 O.o7 0.02 

Nickel 16 H 50 L 13 or SB 33.62 4 

Phosphorus 

Potassium SB 1761.48 500 

Selenium 2 or SB 0.53 0.5 

Silver 1 L 2.2 L SB 0.4 1 

Sodium SB 103.74 500 

Thallium SB 0.28 1 

Vanadium 150 or SB 23.92 5 

Zinc 120 H/L 270 L 20 or SB 82.5 2 

Petroleum Hydrocarbons (mg/kg) NA NA NA NA NA NA NA 3.3 
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Table 3-12 
Guidance and Standard Criteria Values for Analytes found in Soil and Sediment at SEDA 

Human Health Benthlc Aquatic Life Benthlc Aquatic Life Wildlife 
Lowest Severe Bloaccumulation (a) Acute Toxicity (a) Chronic Toxicity (a) Bioaccumulation (a) Soil Background 
Effect Effect Sediment Sediment Sediment Sediment TAGM Soil MDL 

Analytes/Parameters Level (a) Level (a) Criteria Criteria Criteria Criteria (f) Concentrations (e) 
ug/kgOC ug/kgOC ug/kgOC ug/kgOC (i) 

Volatlle Or2anlcs (ue/k2) (b) uu/ku ug/kg Ug/kg u11/Jm Ug/kl( ug/kl( Ul!/JCI' Ug/kl( Ug/kl( 
Acetone 200 10 
Benzene 600 60 s 
Bromodichloromethane o.s 
Bromofonn s 
Carbon tetrachloride 600 600 s 
Carbon disulfide 2,700 s 
Oilorobenzcne 34,600 3,500 1,700 s 
Oilorofonn 300 s 
Oiloroethane 1,900 o.s 
Chloromcthane 10 
Dibromochloromethane NA s 
DichlorodiOuoromethane o.s 
1, 1-Dich)oroethane 200 s 
1,2-Dichloroethane 700 100 o.s 
1, 1-Dichloroethene 20 400 s 
cis-1,2-Dichloroethene s 
trans-1,2-Dichloroethene 300 s 
1,2-Dichloropropane o.s 
cis-1,3-Dichloropropene s 
trans-1,3-Dichloropropene s 
Diethylether 

Ethylbenzcne S,500 s 
Methylene chloride 100 s 
Methyl ethyl ketone 300 10 
Methyl isobutyl ketone 
4-Methyl-2-Pcntanone 1,000 10 
1, 1,2,2-Tetrachloroethane 300 600 s 
Tetnichloroethene 800 1,400 s 
Toluene 1,500 s 
1, 1, I-Trichloroethane 800 5 
Trichloroethene 2000 700 5 
Trichlorofluoromethane o.s 
¥my! chloride 70 200 10 

Xylenes (total) 1,200 s 
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Table 3-12 
Guidance and Standard Criteria Values for Analytes found in Soil and Sediment at SEDA 

Human Health Benthic Aquatic Life Benthic Aquatic Life Wildlife 
Lowest Severe Bloaccumulation (a) Acute Toxicity (a) Chronic Toxicity (a) Bioaccumulatlon (a) Soil Background 
Effect Effect Sediment Sediment Sediment Sediment TAGM Soil MDL 

Analytes/Parameters Level (a) Level (a) Criteria Criteria Criteria Criteria (f) Concentrations (e) 
ug/kgOC ug/kgOC ug/kgOC ug/kgOC (i) 

Semlvolallle Oreanlt.1 (u"1ke) (c) U2/k2 u2fk2 Ul!/kl!. ul?fk2 u2fk2 Ul!/kl!: Ul!/kl!. UPlkP Ug/k2 
2-Cliloronsotha!cno 330 

2-Clilorophenol 800 330 

2-Mcthvlohenol 100 or MDL 330 

2-Nitrosniline 430 1,600 

2-Nitroohenol 330 or MDL 330 

2,4-Dichlorophenol 400 330 

2,4-Dimethylphenol 330 

2,4-Dinitrophenol 200 or MDL 1,600 

2,4,5-Trichloropheno I 100 1,600 

3-Nitrosnilino 500 or MDL 1,660 

4,6-Dinitro-2-methylphenol 1,600 

4-Cliloro-3-Methvlohenol 240 or MDL 330 

4-Cliloroaniline 220 or MDL 330 

4-Methylphenol 900 or MDL 330 

◄-Nitroaniline 1,600 

4-Nitrophenol 100 or MDL 1,600 

1,2-Dichlorobenzene 120,000 12,000 7,900 330 

1,3-Dich]orobenzene 120,000 12,000 1,600 330 

1,4-Dicblorobenzene 120,000 12,000 8,500 330 

1,2,4-Trichlorobenzene 3,400 330 

Acensphthene NA NA 140,000 E 50,000 330 

Acenapthylene 41,000 330 

Anthrscene 50,000 330 

Beruia)snthracene 224 or MDL 

Benz.o(b )fluorsnthene 1,100 330 

Benz.o(k)fluorsnthene 1,100 330 

Benz.o(g,h,i)perylene 50,000 330 

Benz.o(amvrene 61 or MDL 330 

Benz.oic Acid 2,700 1,600 

Butylbenzvlphthalate 50,000 330 

Clirvsene · 400 330 

Diben:,{a,h)snthracene 14 or MDL 330 

Dibenz.o fursn 6,200 330 

Diethylphlhalate 7,100 330 

Dimethylphtlate 2,000 330 

Di-n-octvlohtha]ate 50,000 330 

Fluoranthene 1,020,000 E 50,000 330 

Flnorcne 50,000 330 
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Table 3-12 
Guidance and Standard Cri teria Values for Analytes found in Soil and Sediment at SEDA 

Human Health Benthlc Aquatic Life Benthic Aquatic Life Wildlife 
Lowest Severe Bioaccumulatlon (a) Acute Toxicity (a) Chronic Toxicity (a) Bioaccumulatlon (a) Soil Background 
Effect Effect Sediment Sediment Sediment Sediment TAGM Soll MDL 

Analytes/Parameters Level (a) Level (a) Criteria Criteria Criteria Criteria (f) Concentrations (e) 
ug/kgOC ug/kgOC ug/kgOC ug/kgOC (i) 

Semlvolatlle Organics (og/kg) (c) Ul!/kl! Ul!/kl! Ul!/kl! u£/k11. Ul?,/kl?. ul!/k2 Ul?,/kl?. Ul!/kl! Ul!/kl! 
Hexachlorobenzenc 150 9,081,000 5,510,000 12,000 410 330 
lodeoo(l,2,3-c,dlovreoc 3,200 330 
2-Methylnaphthaleoe 36,400 330 
Nitro benzene 200 or MDL 330 
N-Nitrosodiphcovlaminc 330 
Naphthalene 1,300 330 
Peotacholophcool 1,000 or MDL 1600 
Phconnthrcoe 120,000 E 50,000 330 
Phenol 30 or MDL 330 
Phenol, total chlorinated 600 
Phenol, total unchlorinated 500 

Pvrene 50,000 330 
Dibuty]phthalate 8,100 330 

bis(2-Ethvlhexyl)phthalate 199,500 50,000 330 
PCB"1'nllclde, (ug/kg) (d) ug/k2 ul!!k2 Ug/kl?. ug/k2 ul!/kl! Ul?.fkl?. Ul?.fkl?. Ul?fkl?. Ul?fkl? 

PCBs 8 2,760,800 19,300 1,400 1,000 (sed), 10,000 

Aroclor-1254 8 2,760,800 19,300 1,400 1,000 (sed), 10,000 160 

Aroclor-1260 8 2,760,800 19,300 1,400 1,000 (sed), 10,000 160 

Aldrin JOO 110 41 8 
alpha-Chlordane 80 

alpha-BHC 110 8 
beta-BHC 200 8 

delta-BHC 300 8 

=mma-BHC (Lindanc) 60 8 

Bromacil 

Chlordane I 1,400 30 6 540 

iramma-Cblordane 340 80 

p,p'-DDD 10 1,100,000 1,000 1,000 2,900 16 

P,P'-DDE JO 1,100,000 1,000 1,000 2,100 16 

p,p'-DDT 10 1,100,000 1,000 1,000 2,100 16 

Dieldrin 100 110 44 16 

Endosulfan 780 30 900 

Endosulfan I 780 30 900 8 
Endosulfoo Il 780 30 900 16 

Endosulfan sulfate 1,000 16 

Endrin 800 4,000 E 800 100 16 

Endrin aldehyde 

Endrin Ketone NA 16 
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Table 3-12 
Guidance and Standard Criteria Values for Analytes four;id in Soll and Sediment at SEDA 

Human Health Benthic Aquatic Life Benthlc Aquatic Life Wildlife 
Lowest Severe Bloaccumulation (a) Acute Toxicity (a) Chronic Toxicity (a) Bioaccumulation (a) 
Effect Effect Sediment Sediment Sediment Sediment 

Analytes!Parameters Level (a) Level (a) Criteria Criteria Criteria Criteria 
ug/kgOC UQ/kgOC ug/kgOC ug/kgOC 

PCBs/PuUcldes (u•ilc•) (cl) uo/ko ue/k2 uo/ko U2/k2 ue/k2 U2fk2 
Heptachlor 0.8 13,100 100 30 

Hei,tachlor ei,oxide 0.8 13,100 100 30 

Methoxychlor 

Parathion 

Cblorlnated Derblcldes (ut!/e) ue/2 uolo ue/2 U2/2 U2f2 ue/2 
2,4-D 

2,4-DB 

2,4,S-T 

2,4,S-1P (Silvex) 

Dalapon 

Dicamba 

Dichiaro prop 

Dinoseb 
MCPA 

MCPP 

Exploslvu (ut!/g) ue/2 UP/fl ue/2 ue/2 ue/2 uolo 
HMX 

RDX 
l ,3,S-1iinitrobeozene 

1,3-Dioitrobeozeno 

Tetrvl 

2J 416-Trinitrotoluene 
4-amioo-2,6-Dioitrotoluene 

2-amino-4,6-Dinitrotoluene 

2,6-Dinitrotoluene 

2,4-Dinitrotolucne 

Note: 

E = EPA Water Quality criterion. 

H = Persaud.I)., Jaagumagi, R., and A. Hayton, 1992. Ouidelioes for the Protection and Management of Aquatic Sediment Quality io Ontario. Ontario Mioistry of tho Euvironmen~ Queen's Prioter for Ontario. 

L = Long, E.R., and L.G.Morgan, 1990. Tho Potential for Biological Effeci.. of Sediment-Sorbed Contaminani.. Tested io tho National States 

and Trends Program. NOAA Technical Memorandum No. S, OMAS2, NOAA National Ocean Service, Seattle, WA. 

P = Water Quality criteria within tho Technical Guidance for Screeniog Contamioated Sediment.o (see note (b): Appendix I, Newell et al. (1987), and 6NYCRR Parr.. 702.8 and 702.13). 

SB = Site Background 

sed = sediment 

(a) Technical Guidance for Screeniog Contamioated Sediment.o, Now York State Department of Environmental Conservation, November 1993. 

(b) Per Revised TAGM HWR-94-4046, Total VOC. <= 10 ppm. 

(c) Per Revised TAGM HWR-94-4046, Total SVOC. <= 500 ppm and iodividual SVOC. < SO ppm. 

( d) Per Revised TAGM HWR-94-4046, Total Pesticidces <= 10 ppm. 

(e) For a complete listing of Reporting Limii.., refer to Tables C-2 through C-8 io this document. 

(I) NYSDEC Technical and Admioistrative Guidance Memorandum (TAGM) HWR-94-4046, Revised Janrurary 24, 1994. Soil cleanup objectives are based on a soil organic carbon content of 1% (0.01) and 

should be adjusted for the actual organic carbon content if it is known. Use the highest of either tho MDL, SB, or TAGM value, as appropriate. 

(g) Some fotms of Cyanide arc complex and very stable while other fotms are pH dependent and hence are very unstable. Site-specific foan(s) of Cyanide should bo taken ioto consideration 

when establishiog soil cleanup objectives. 

(h) Backgronnd levels for lead vary widely. Average levels in undeveloped, rural areas may range from 4-61 ppm. Average background levels io metropolitan or suburban areas 

or near highways arc much higher and typically range from 200-500 ppm. 

Soll 
TAGM 

(f) 

Ue/k2 
100 

20 

NA 

1,200 

U2/2 
o.s 

1.9 

0.7 

ue/2 

1 

(i) Background soil data represent tho 95th Upper Confidence Level of the mean for concentrations in background samples from 27 sites (8 Moderately Low Priority AOC. &pended Site Inspection, April 199 S, Table 1.1-3) 
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Background 
Soil MDL 

Concentrations (e) 
(i) 

uo/ko ue/k2 
8 

8 

80 

U2f2 U2f2 
0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.05 

0.05 

ue/i:, U<>IP 
2.2 

I 

0.25 

0.25 

0.65 

0.25 

NA 
NA 

0.26 

0.25 

Page 5 of 5 



DATA USES ANALYTICAL LEVEL TYPE OF ANAi. Y81S LUIITATIOHI DATA QUALITY 

· TOT Al~ -NSTfl..lAENTSAESPOf,OTO · F NSTRUI.ENTSCALIBRATED 
SITE CHAAACTERIZAroH 
UCNITOANl CUWfJ Lf\13..1 

VN'OO DETECTION L6N3 NATl.fW..l.Y-OCCU\Nl N¥) DAT A tffEflPAETED 
POOT ABLE INBTRUMEHTS cx::t.l'OLNl8 COAAECTl Y, CNI PROVO€ 

U'lEME.NT A TION 
· FIELD TEST KITS 

NlCA TION OF CONT AMm TON 

-VAAETYOFORGAHICSBY · TENTATIVE IO -OEPEt.OENTONOAIQC 

GC ; IHOAGANICS BY M; STEPS EMPLOYED 

SITE a-iAAATERIZATON XRf 

E VAWA TION OF Al TEPNA TIVES LEVEl.. 
8-GN:ffiff'.i0€S(:;N · TENTATIVE I>; ANAI..YTE· · TE~IOUES.flSTRUl,IEIHS · DATA TYPICAU Y REPORTED 

I.O,fl'OAN, DLflN, 6f't:CF1C LIMrT~D MOSTl Y TO tl CONCENTRA TON RANGES 

IMPLEMENTATION VOLATLES, LETALS 
• DETECT ON L.MrTS VARY 

mot.I LOW ppm TO LOW ppb 

RISK ASSESSMENT 
Pff' ~ TON • OAGANIC&1HOflGANICS - TENT A TM I> IN SOME • SIMI.AA DETECTION 

6ffE 0-WV,CTEIUZA TION lJ6Nl EPA PflOCEOU'EB CASES LIMITS TO O..P 

EVAWATONOF ALTE.ANATM.8 OTttER THAN Q.P CNl BE 

EWN:mKl llE6tlH LEVEL• NW.YTE-SPECIFIC'- · CNl PAOVIOE DATA OF • LESS RIGOROUS~ 

iAONTOAHGOLRHJ SAME QUALITY AS 

IUPU3AENT A TON • RCAA CHAAACTE.RISTK: TESTS L£\/El6 N, NS 

. H6l ~ • TENTATIVE l>ENTFICATON 
RISI( ASSESSUENT BYGCMS;M;ICP OFNOH-HSLPNV.METERS • GOAL IS DATA OF KNOWN 

Pff' OETEfl,ltiA TON I.Fw1:l N 
QUALITY 

EVALUATION OF ALTEflNATIVES • LOW ppb DETECTION L.MrT • SOME TME MAY BE AEQUflED 
~ Cf.60j FOA VALl>ATON OF P~ES • RIGOROUS QA/QC 

-NOH-<XlfM:NTW. 
PARAMETERS • MAY AEOUflE loETl-tOO · I.ETHOO-SPECFIC 

OEVELOf>MEHT,MOOFCA TION 

RISI( ASSESSMENT 1.£-..aV . METH00-8PECFIC 

Pff' ~TON DETECTION LMITS · MECHANISM TO 08T~ 
6ERV(;E8 AEOOffB 

~ · UOOFlCATlON OF SPECIAL LEAD TIME PARliCNli 

EXISTING LETH006 PARliCNli ENGINEERING S C IENCE, INC; 

· APf'ENOIX 8 PARAUETERS 
CLENl/PRO.ECT ffilE 

SENECA ARMY DEPOT ACTIVITY 
GENERIC INSTALLATION 

RJ/FS WORK PLAN 

DEPT. lowc "°· ENVIRONMENTAL EN<ilNEERINCi 726511 -02001 

FIGURE 3-9 

SOURCE: DATA QUALITY OBJECTIVES FOR REMEDIAL RESPONSE SUMMARY OF ANALYTICAL 

ACTIVITIES DEVELOPMENT PROCESS EPA, 1987 LEVELS APPROPRIATE TO 
DATA USES 

SCAJ.; 1 DAJE .JUNE 1995 



SENECA GENERIC RIIFS WORKPLA N DRAFf-FINAL REPORT 

and quality to support this decision-making process. Data Quality Objectives (DQO)s is the 

portion of the RI/FS which considers issues related to data quality and quantity . As the name 

implies ,· DQOs establish objectives and requirements for data collection which, if reasonably 

met, will assure that the collected data is valid for its intended use . The DQO process is 

typically performed during the initial phases of the project and is an integral part of the 

scoping process . Establishing DQOs during the preliminary phases of the project is 

appropriate since the sampling and analysis program must be designed with the intent of 

meeting or exceeding all the requirements established by the DQOs . 

In response to the need to better define the types of data necessary to support this DQO 

process, EPA (1987) identified five (5) levels of data quality . These levels range from 

screening techniques , identified as Level 1, to non-standardized analytical techniques , 

specified as Level 5. Figure 3-9, Summary of Analytical Levels Appropriate to Data Uses , 

provides an overview of the various levels of data quality and the appropriate uses of the 

data. 

Level 1 data is classified as field screening data, generally obtained by the use of portable 

instruments . This information can provide real-time data to assist in the optimization of 

sampling locations and for health and safety support. Data can be generated regarding the 

presence or absence of certain contaminants (especially volatile organic compounds , VOCs) , 

at sampling locations. For example, generally during soil boring operations , the soils obtained 

from the split-spoon sampler is screened for the presence of volatile organics using a hand

held instrument equipped with a Photoionization Detector (PID) . The occurrence of high 

readings , above normal background levels , from a sampling location provides a qualitative 

indication that volatiles are present and, therefore, samples collected from this location should 

be subjected to more rigorous analytical techniques . 

Level 2 data is also screening data but is characterized as a higher level of screening quality 

data. Depending upon the level of QA/QC associated with the techniques used to generate 

this data, it may be used in support of engineering decisions . Another important factor which 

will relate to the quality of the data collected at this level is the skill of the operator . Usually 

the operator must be an analytical chemist familiar with good laboratory practices. 

Level 2 data would include both field and laboratory analyses which require the use of 

portable analytical instruments, mobile laboratories stationed at or near the site, and analyses 

performed in the laboratory without the extensive QA/QC of the higher level of data quality . 

June. 1995 
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Depending upon the types of contaminants , sample matrices, and personnel skills, reliable 

qualitative and quantitative data can be obtained. In general , when quantitative data is 

desired, confirmation of field results will be obtained by submitting duplicate samples to the 

laboratory for analysis. The accuracy of field results will be assessed by comparing the results . 

Level 2 data cannot be used for risk assessment calculations , as the QA/QC requirements are 

not rigorous enough to assure that the quality of the information is sufficient for this use. 

Although Level 2 data can include method blanks , internal standards , and surrogate spikes, 

it usually does not include such QA/QC procedures as matrix spikes or multipoint calibration 

curves which is required for higher level data. 

Level 3 data is generated by laboratories which follow strict EPA QA/QC requirements as 

stated in the written methods. Level 3 analyses provide confirmed identification and 

quantification of organic and inorganic compounds in water, sediment, and soil samples. 

Analytical procedures includes spikes , spike duplicates , laboratory duplicates , and multipoint 

calibration curves. 

Level 4 data is generated by analyses performed in the Contract laboratory Program (CLP) . 

Routine Analytical Services (RAS) are performed according to methods established by the 

USEPA and the CLP Statement of Work (SOW) . The New York State Department of 

Environmental Conservation (NYSDEC) has also established CLP Protocols for routine 

analyses with requirements that are considered equivalent to the USEPA requirements for 

Level 4 data. Level 4 analyses are characterized by rigorous QA/QC requirements defined 

in the SOW. The data package submittal from the laboratory contains all the raw data 

generated in the analyses , including mass spectral identification charts, mass spectral tuning 

data, spike recoveries laboratory duplicate results , method blank results , instrument 

calibration, and holding times documentation. 

Level 5 data is generated by the performance of non-routine analyses classified as Special 

Analytical Services (SAS). These analyses incorporate many of the QA/QC measures used 

in the CLP routine methods with additional specific QA/QC measures as required by the 

method. The components of a Level 4 RAS data package submittal can be modified to 

accommodate these non-routine analyses. The determination of explosives in soil and water 

at SEDA will be conducted by using a non-routine analytical method and , thus , will be 

reported as Level 5 data quality. 

June, 1995 
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35-1 Intended Use of Data 

The requirements of DQOs are dictated by the intended use of the data. Since the intended 

use of the data is to support several decisions for the RI/FS process, the first step in 

establishing DQOs is to identify these decisions. Once the decisions , which the collected data 

will support, have been identified, the levels of data quality can be specified. The sampling 

program and the analytical techniques to be employed must be consistent with the required 

levels of data quality. For the SEDA project these decisions have been identified and include 

the following: 

• Determining the nature and extent of current environmental impacts ; 

• Monitoring for health and safety; 

• Assessing the risk to human health and the environment ; 

• Selecting appropriate remedial alternatives; 

• Designing remedial actions, if necessary; 

• Determining background levels of constituents of concern; and 

• Determining regulatory compliance with ARARs. 

3.5-2 Data Quality 

Figure 3-5, Summary of Analytical Levels Appropriate to Data Uses , identifies the levels of 

data quality required for the various intended uses . EPA has indicated that at a minimum, 

Level 3 quality data should be collected to support many of the decisions to be made at the 

SEDA site, such as Risk Assessment . However, in order to meet the requirements of New 

York State, samples for metals in soils/sediments and surface water/groundwater will be 

collected and analyzed according to NYSDEC CLP protocols and the data reported as Level 

4 . The analysis for explosives in soil/sediment and surface water/groundwater is a non-routine 

EPA method and will be analyzed and reported as Level 5. Specifying Level 4 and Level 5 

quality data will assure that the data collected in this program is of sufficient quality for the 

intended use . 

Level 1 data will involve headspace scanning of the opened spoon using a hand-held vapor 

meter equipped with a Photoionization Detector (PID). The presence of elevated readings 

indicate soils which need special handling precautions as the presence of explosives may be 

indicated. Precision and accuracy for Level 1 data has not been established by EPA. The 

intended use of this information is for health and safety monitoring and identification of gross 

contamination. 
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Level 2 data may be collected during the soil collection program. This level of data quality 

would be collected during the soil sampling program. If a large number of samples are to be 

evaluated, soil screening techniques may be utilized. The soil screening data will constitute 

both Level 1 and Level 2 data. Soil samples will be screened for the presence of explosives 

using a Spectronic 20. The procedure for screening explosives in soils involves extracting the 

explosives in acetone, KOH , and Na2SO3, followed by the spectrographic analysis using a 

Spectronic 20 or equivalent . A review of data from SEDA (i.e. , OB Grounds) indicates that 

246 TNT is a reasonable indicator compound for a field screening. Based upon both visual 

and Level 1 headspace readings, special handling precautions may be employed. The 

intended use of this data is for defining the nature and extent of explosives at the site and 

for the engineering evaluation of alternatives. 

The screening of heavy metals in soil will be performed at the contracted laboratory . The 

procedure will involve an acid extraction followed by analysis , on-site, using atomic adsorption 

(AA). A suitable indicator compound for the presence of heavy metals in soil will be 

developed on a site by site basis. 

The reasons that a Level 2 screening may be incorporated into a program include: 

• Cost - Comparison of the cost for screening for heavy metals and explosives will decrease 

the cost by a factor of approximately four (4) compared to the cost of obtaining all Level 

4 and 5 data; 

• Amount of Samples - The amount of samples to be collected will be substantial enough 

to warrant screening; and 

• Constituents to be Screened - Since there is substantial interest in heavy metals , and 

explosives screening will be required for each class of chemical. Methodologies have 

been developed which will provide a reasonable degree of confidence in the data. This 

may involve two types of screening, i.e ., one for metals , and one for explosives. The 

level of effort involved in performing these screening analyses in substantially less than 

that required by Level 4 and 5. Furthermore , the screening results can be reported in 

24 and 48 hours and will aid in decision-making for field operations . Full Level 4 data 

packages will take up to 35 days to obtain the results . 

Since the objective of the sampling program is to collect valid samples , samples considered 

valid must be defined . Table 3-13 , Goals of Data Quality, identifies the range of accuracy and 
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Chemical Class 

Heavy Metals 
Exp losives 
Volatiles 

TABLE3-13 

GOALS FOR DATA QUALITY 

Precision 
(% RPD1 ) 

Water 

75-125 
75-125 
75-125 

Soil 

50-150 
50-150 
50-150 

%RPO - Relative Percent Difference of Spike Duplicates 
% Recovery - Recovery of Spikes 

Accuracy 
( % Recovery 2 ) 

50-150 
70-130 
70-130 

Soil 

20-180 
50-150 
50-150 
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precision which will be used as a factor in determining if the samples are considered valid. 

These goals are based upon historical determinations of accuracy and precision from the CLP 

program. Other considerations, such as holding time, proper shipping methods and chain-of

-custody forms , will be considered and evaluated during the data validation process . These 

considerations will not be described in this section. 

The evaluation of data quality will be based upon a formal data validation process , which will 

evaluate the quality of data from a laboratory perspective. This process considers numerous 

factors such as laboratory blanks , spike recoveries , holding time consideration, spectral 

identification matching and instrument calibration. In addition to the evaluation of the data 

from a laboratory perspective, consideration will be given to the precision of the data from 

a field perspective. This will involve the collection of sufficient field duplicate samples, 

usually between 5 % to 10% , field blanks and trip blanks. 

If sufficient data points have been collected, the variability associated with the occurrence of 

pollutants in the environment will be quantitated . The error associated with environmental 

data is generally expressed as a confidence interval of the measurement. Confidence intervals 

provide a basis for assessing the inherent variability associated with any distribution of 

environmental data. Several techniques can be used to estimate confidence intervals 

associated with data points. These techniques begin by determining the type of distribution 

of data set comprises . The two types of data distribution usually encountered in 

environmental measurements are normal distributions and lognormal distributions . The 

distinction between the two can be determined from the evaluation of the histogram. The 

histogram is a graphical presentation between frequency of occurrence and a data set. Once 

the frequency of distribution has been established, the confidence interval associated with 

each measurement is determined through a statistical evaluation of the variance associated 

with the measurements . The techniques to be employed are beyond the scope of this 

discussion, other than simply indicating that the confidence interval with each data set will be 

evaluated and presented with the collected data . 

3.5.3 Data Quantity 

The issue of determining an appropriate minimum database for an investigation of a 

hazardous waste site, such as at SEDA, is critical to a proper sampling and analysis plan. 

EPA (1987), has provided guidance related to the methods which the agency considers 

appropriate in performing this analysis. One technique that may be used involves the use of 

geostatistics or the statistical analysis of regionalized variables . 
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The field of geostatistics , which includes a technique called "Kriging" , was developed for 

estimating reserves for mining operations. These methods are applicable for site assessment 

and monitoring situations where data are collected on a spatial network of sampling locations. 

The methods can be employed to determine sample spacing for collection networks and can 

be used to obtain probability maps of pollutant concentration. The primary advantage of 

geostatistics, over other spatial estimation techniques , is that the technique has the ability to 

determine both the precision of the resulting estimates and the range of influence of the 

sample. Kriging, in environmental assessments is used to obtain the minimum variance which 

will produce unbiased estimates of the concentration of a pollutant at a point. This 

information can be used to determine the average concentration in an area or a volume. 

Kriging is a weighted moving average method used to interpolate values from a sample data 

set. The Kriging weights are computed from a variogram which measures the degree of 

correlation among sample values as a function of the distance and direction between samples . 

Unlike classical statistics , the deviation between data points is not assumed to be random, as 

factors affecting the deviation at one point also operate at nearby points . 

All geostatistical evaluations begin by first constructing a variogram. The variogram is 

generally a plot of variance verses distance between sample pairs , The plot describes how the 

variance between samples changes as a function of distance and direction between samples . 

Calculation of variance begins by first compiling all data pairs which are the same distance 

between them. Variance is then calculated as one-half the average squared difference 

between these sample pairs. 

The general formula for calculation of variance, (h), is: 

Where: 

n 

1 ~ 
= 2n i = l (X; - x)2 

n = number of pairs of samples a distance h apart 

xi = value of first sample in i-the pair 

xi = value of second sample in i-the pair 

The "general model" shown in Figure 3-6 , General Variogram Model and Examples of 
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Individual Variogram Models , shows the main parameters derived from a variogram model, 

namely: 

• The sill , which shows the highest level of variance measured by the variogram. Some 

variograms do not have a sill. 

• The range is the distance at which the variogram plateaus or reaches the sill value and 

represents a measure of the maximum distance of influence of a drill hole in the 

direction concerned. Beyond this distance, sample values are independent of one 

another. Some variograms do not have a range. 

• The nugget effect is the value of the variogram at zero distance. It represents the 

sample variability at a small distance caused by small scale geologic controls . It also gives 

an important indication of the presence and magnitude of sampling and assaying errors . 

A variety of variogram models may be used to develop the variograms of experimental data. 

Examples of such models are shown in Figure 3-10. The most common single model is the 

spherical model. Other models which are commonly found include: 

• The exponential model, which does not have a range but reaches a sill asymptotically. 

• The parabolic model, which indicates a linear drift or trend and a high level of 

continuity in the sample values. It will be observed if there is a systematic linear increase 

or decrease in values . 

• The gaussian model , which behaves like the parabolic model for short distances but 

plateaus at large distances . 

• The linear model , which indicates that the variability is directly proportional to the 

distance. 

• The "hole effect" model, which may be indicative of periodicities in the data, or may only 

reflect improper sample spacing . 

Once a semivariogram has been calculated, it must be interpreted by fitting to it a 

mathematical formula or "model" which will help to identify the characteristics of the deposit 

and yield numerical parameters which describe the deposit ' s continuity. 
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From a properly modelled variogram one can determine whether the data are correlated, if 

· this correlation is isotropic, the distance at which samples become independent, if there is a 

nugget effect (variability smaller than scale of observation), and whether any drift is present. 

Care must be taken in the variogram modeling to characterize the data distribution, as 

environmental variables are often logarithmically distributed and will require a transformation 

prior to variogram calculations. One advantage of geostatistics is that variances of the errors 

associated with making an estimate (extension variance) can be calculated from the variogram. 

The distribution of the errors can then be used to develop confidence intervals about an 

estimate. The Kriging system is then developed by minimizing the extension variance using 

the method of Lagrange multipliers as described by Zirchky, J.H.,(1986). Once the Kriging 

is performed, a procedure known as cross-validation can be used to refine the variogram 

model. Cross validation compares actual values and Kriging estimates, if the variogram 

models are correct the average error between values should be near zero. 

In summary, geostatistical evaluations (variograms, kriging, and cross validation) of the 

sampling data will be incorporated into data quality objectives to : 

• Allow calculation of minimum variance and unbiased estimates ; 

• Account for actual spatial variability at a site; 

• Determine precision of resulting estimates and range of influence of a sample; 

• Account for directional correlations between sample points; 

• Estimate average concentrations of blocks to facilitate clean-up criteria design. 

3.6 DATA GAPS AND DATA NEEDS 

The data gaps and needs are contained in the appropriate RJ/FS Project Scoping Plan that serves 

as a supplement to this Generic Installation RJ/FS Work Plan. 
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4.0 TASK PLAN FOR THE RI 

4.1 PRE-FIELD ACTIVITIES 

Pre-field activities for the RI ac the subject site are contained in the appropriate RI/FS Project 

Scoping Plan that serves as a supplement to this Generic Jnstailation RI/FS Work Plan. 

4.2 FIELD INVESTIGATIONS 

Field investigations for the subject site are discussed in the appropriate Rf IFS Project Scoping 

Plan that serves as a supplement to this Generic Jnstailation RIIFS Work Plan. 

4.3 DAT A REDUCTION, ASSESSMENT AND INTERPRETATION 

Upon completion of all field invesngations identified in Section 4.2, the data will be reviewed , 

processed evaluated and interpretated. Conclusions will be described for each of the 

following subcategories. The need for additional data will be identified through the 

assessment and interpretation process . 

4.3.1 Geophysical Data 

The methodology and sampling procedures found in Section 4.2. will produce a variety of 

subsurface data which will be reduced and analyzed . Objectives of this assessment will 

include: 

• Identification of the location and extent of the distribution of any buried objects and 

former trenches. 

The following figures will be prepared to support the interpretation of the geophysical data : 

Electromagnetic Induction Survev (EM) 

I) The EM survey grid will be shown on a base map of the site . 

2) Contours of the quadrature and in-phase component readings will be prepared and 

shown on a base map of the s ite. The individual EM readings will be provided on 

tables . 
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Ground Penetrating Radar (GPR) Survey 

3) The GPR survey lines will be shown on a base map of the site. 

4) The subsurface image radar profiles from the graphic strip recorder , annotated by the 

geophysicist , will be provided as an appendix. 

EM and GPR Surveys 

5) Anomalous areas defined by the EM and GPR survey will be shown as shaded areas 

on a base map of the site . 

4.3.2 Soils Data 

The data that will be collected in accordance with Section 4.2 will be reviewed and complied 

within a manner which will allow easier evaluation. The summarized sampling data will be 

evaluated to meet the following objectives : 

• Identify the pollutants found in the soil including the location, the approximate 

subsurface elevation and the concentration levels ; 

• Make an adequate determination of the background levels of chemicals in soil by 

incorporating appropriate soil results into the SEDA - wide background soil database. 

• Portray the high levels of impacts (Source Areas) using plan and cross-sectional views ; 

• Validate the quality of the Level IV and V data (contents of data packages are 

described in Section 9.3 .2 of Appendix C and definitions of the data validation effort 

are discussed in Sections 3.2 and 9 .2 .4of Appendix C); 

• · Validate the quality of the Level II data (definitions of the data validation effort are 

discussed in Section 3.2 of Appendix C) ; 

• Estimate the volume and mass of pollutants in each source area; and 

• Evaluate the human health and environmental risk. 

4.3 .3 Surface Water and Sediment Data 

Section 4.2 data will be reviewed and analyzed. The objectives of the evaluation of the 

collected surface water and sediment samples will be the following: 

• Describe the surface water body in terms of typical seasonal and historic flow 

characteristics , as well as point of origin variations in water elevation; 

June, 1995 

Page 4-2 
K :\SENECA IRIFSIGENERIC\Scction.4 



SENECA GENERIC RI/FS WORK PLAN DRAFT-FINAL REPORT 

• Validate the Level IV and V data (contents of data packages are described in Section 

9 .3 .2 of Appendix C and definitions of the data validation effort are discussed in 

Sections 3 .2 and 9 .2 .4of Appendix C); 

• Identify and quantify contaminants found in surface water sample ; 

• Evaluate and quantify the composition of sediment samples; 

• To the extent wetlands are present and contribute to the aquatic system, describe the 

characteristics of the wetlands and identify and quantify contaminants found in water 

and sediment samples; 

• Estimate the volume and extent of impacted sediments in surface water bodies; and 

• Estimate the human health and environmental risk posed by the surface 

water/sediments. 

4 .3.4 Groundwater Data 

Sampling data that is gathered in accordance with the approach described in Section 4.2.4, 

Groundwater Investigation, will be analyzed as follows: 

• Tabulation of data collected from the monitoring wells, including groundwater 

elevation, water quality monitoring well construction characteristics ; 

• Identify and evaluate the groundwater characteristics such as transmissivity, hydraulic 

conductivity and relative recharge of the monitoring wells ; 

• Validate the Level IV and V data ( contents of data packages are described in Section 

9. 3. 2 of Appendix C and definitions of the data validation effort are discussed in 

Sections 3 .2 and 9. 2.4of Appendix C); 

• Vertical and horizontal hydraulic gradients will be estimated and used to identify 

groundwater flow characteristics; 

• Identify the chemical constituents and their concentrations in the groundwater ; 

• Spatially identify the extent of dispersion of chemical concentrations . The resulting 

plume will be displayed graphically. This data will be compared with the conceptual 

site model for consistency ; 

• Compare data to that which has been evaluated in previous reports in order to track 

over time the apparent dispersion of any contaminant plume; and 

• Evaluate the human health and environmental risk. 

4.3.5 Hydrogeologic Data 

Hydrogeologic Data will be treated in the following ways: 
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• Reduce slug testing data and calculate hydraulic conductivity; 

• Reduce vertical conn test data and plot data; 

• Determine horizontal direction and gradient of groundwater flow ; and 

• Determine vertical direction and gradient of groundwater flow where applicable. 

4.3.6 Geological Data 

Geologic Data will be treated in the following ways: 

• Establish stratigraphy and develop geologic cross section; 

• Develop isopach map; and 

• Develop fracture trace and lineament map . 

4.3.7 Ecological Data 

Based on the approach and sampling program identified by Section 4 .2 .5, Ecological 

Investigation, an ecological assessment and interpretation of data will be conducted. The 

following objectives will be met by this evaluation: 

• Describe the presence of important terrestrial and aquatic habitats; 

• Identify significant receptor populations and assess relevant routes of exposure; 

• Characterize all significant ecological threats; and 

• Perform an environmental risk assessment. 

4.3.8 Survey Data 

The survey data will be evaluated for accuracy and completeness. All future site maps will 

be prepared from the base map of this survey . The base map will provide ground elevations, 

well casing elevations , well locations, surface water bodies and any other pertinent features 

of the subject site. 

4.3.9 Evaluation of ARARs 

A preliminary identification of ARARs has been made in Section 3.4, Preliminary 

Identification of Applicable or Relevant and Appropriate Requirements (ARARs). Several 

ARARs were evaluated to determine their applicability. The list of ARARs found in the 
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Tables in Section 3.4 are subject to modification as the remedial investigation progresses and 

new information is collected. 

The data and information collected during the field investigation and the data analysis stages 

will serve as the basis by which a comparison to each listed ARAR may take place. The 

evaluation of all potential ARARs will be conducted in a manner consistent with the 

procedures described in the EPA CERCLA Compliance with Other Laws Manual, (Interim 

Final). (August 1988) CERCLA Compliance with Other Laws Manual: Part II Clean Air Act 

and Other Environmental Statutes and State Requirements (August 1989), and other 

pertinent guidance documents. Each requirement will be evaluated with regard to the data 

to determine if it is applicable . If the requirement is not applicable , a procedure to determine 

whether it is relevant and appropriate will be implemented. Because of the site specific 

nature of the investigation, a requirement must both be relevant and appropriate to the site 's 

particular situation if it is to be complied with. In the absence of a chemical , location or 

action specific ARAR, other available criteria or guidelines (TBCs) will be evaluated and 

considered. These regulations constitute Federal and State advisories , guidance and proposed 

standards that are not legally binding. Where applicable, such advisories will be used in the 

absence of ARARs and be considered during the course of the remedial investigation. 

4.4 BASELINE RISK ASSESSMENT 

Following data evaluation, a risk assessment will be performed using methods described in the 

EPA Risk Assessment Guidance for Superfund (1989) Volume I (Human Health Evaluation 

Manual) and Volume II (Environmental Evaluation Manual and related guidance. The 

objective of the risk assessment is to characterize the current and potential public health and 

environmental risks that would exist under the no-action alternative. The risk assessment will 

be based on evaluation of available demographic, geographic , physical , chemical , and 

biological factors that describe the impacts of hazardous waste releases form the site . The 

assessment will evaluate the types and concentrations of hazardous chemicals present at the 

site, the migration potential of contaminants through various media, their toxicology, and the 

degree of exposure to human and ecological receptors . The results of the exposure 

assessment will be coupled with the toxicological evaluation to determine the degree of 

endangerment posed by exposure. 

The assessment of both env ironmental and human health risk plays a critical role in the 

CERCLA RI/FS process. The RI/FS process is designed to support risk management 
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decisions for control of hazardous waste sites. In other words, critical decisions regarding the 

necessity for implementing a remedial action and allowable soil and water concentration are 

supported by risk analyses . The role that risk information activities plays in the RI/FS process 

is illustrated in Figure 4-1 , Risk Information Activities in the RI/FS Process. 

The human health risk assessment process will include, at a minimum, the following basis 

steps; as shown in Figure 4-2, Human Health Baseline Risk Assessment Process. 

1. Data collection and evaluation, 

2. Exposure assessment ; 

3. Toxicity assessment; and 

4. Risk characterization. 

In an attempt to reduce quantitative recalculations , a risk assessment workplan and a pathway 

analysis (as two separate and consecutive deliverables) will be submitted to the USEPA, 

Region II for review befor proceding with quantitative aspects of the evaluations. Specific 

elements addressed include: 

1. The rationale for and selection of chemicals of potential concern. 

2. An exposure pathway analysis. 

3. Modelling approaches for estimating exposure point concentrations . 

4. The specific parameters and assumptions to be used in quantifying exposure . 

5. The toxicological criteria to be used in quantifying risks. 

4.4.1 Identification of Chemicals of Potential Concern 

The first step in the public health evaluation is the identification of the chemicals of concern 

for which a quantitative risk analysis will be performed. Based on the preliminary review of 

available data, three chemical classes , volatile organics, explosives and metals, are of concern 

at the site. Indicator chemicals will be selected on the basis of a number of factors in order 

to represent the entire spectrum of compounds measured on site . These factors include: 
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Essential nutrients; 

Environmental fate; 

Presence in area background samples; and 

Evidence in laboratory contamination. 
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The risk posed by chemicals of concern without available toxicological criteria will be 

evaluated qualitatively. Chemicals of potential concern for the subject site are discussed in 

Subsection 3 .1.3, Data Summary and Conclusions . 

4.4.2 Exposure Assessment 

The second step in the public health evaluation is the characterization of potential exposure 

pathways and receptors. The basic outline of the potential populations at risk, most likely 

exposure routes, and potential future land uses was presented in Section 3.2, Identification 

of Potential Receptors and Exposure Scenarios. The details of these outlined sections will 

be developed on a site to site basis in the individual RI/FS scoping documents . 

Potential pathways of human exposure include: 

1. Dermal exposure to surface water and sediments due to surface water run-off and soil 

erosion, 

2. Inhalation of fugitive dust emissions and volatile organic emissions from soil and 

surface water, 

3. Incidental ingestion and dermal exposure to onsite soils, 

4. Ingestion, dermal contact, and inhalation of volatiles from groundwater, 

5. Ingestion of biota from an on-site surface water body, 

6. Ingestion of food crops and livestock . exposed to fugitive dusts and contaminated 

irrigation water . 

The identification of potentially exposed populations will consider the surrounding land-use, 

locations of nearby residences, and sensitive subpopulations. Receptors that will be evaluated 

in the risk assessment for the current use scenario will include on-site industrial workers, on

site deer hunters and off-site residents, if necessary. Receptors that will be evaluated for 

future use scenario will be on-site residents, and on-site construction workers. 

Ingestion of groundwater and ingestion of food crops and livestock are not significant current 

pathways since the on-site groundwater is not a likely source of potable water. However, a 
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potable water well survey, a survey of natural springs, and a survey of agricultural and 

livestock farming will be performed within a one-mile radius of the installation. These surveys 

will be performed using available maps of the area combined with driveby or observations. 

All groundwater, agricultural, and livestock related pathways will be considered under future 

use scenarios. 

Dermal exposure to surface water and sediments and inhalation exposure to potential volatile 

organic compounds released from surface water represent exposure pathways for people 

wading in off-site portions of any surface water body (i.e., stream or creek). Wading in a 

creek/stream is possible for people fishing in the off-site portions of a creek/stream and for 

children playing in the creek/stream. Ingestion of edible fish caught in a surface water body 

could result in human exposure through bioaccumulation and biomagnification of the 

contaminants in the surface and sediments. 

Surficial soil and dust could become airborne due to vehicular traffic or wind erosion. 

Persons at or near the site could inhale particulates which have been contaminated with on

site material. As a conservative screening step, representative particulate air concentrations, 

if available, and the concentration of contaminants in the surficial soils will be used to 

estimate the concentration of contaminants in the airborne particulates. If the results of the 

screening analysis warrant, a more sophisticated analysis subsequently may be conducted. This 

analysis would potentially involve site-specific emissions modeling and/or refined dispersion 

modeling. 

Volatile organic compounds (VOes) present in the soil may be emitted to the air via diffusion 

through the soil surface. This emission may be enhanced by site activities which disturb the 

soil surface (e.g. minor excavations for maintenance or utility repairs). 

voe emissions will be estimated using the approaches described by USEPA in the 

Air/Superfund National Technical Guidance Study (NTGS) Series documents. The following 

two documents in the NTGS series will provide specific guidance: Guideline for Predictive 

Baseline Emissions Estimation Procedures for Superfund Sites ((USEPA 1992) and Models 

for Estimating Air Emission Rates from Superfund Remedial Actions (USEPA 1993). 

Equations from these documents will be used to estimate emissions of voes from 

undisturbed areas of contamination (i.e. the no action scenario) as well as other operations 

including soil excavation, truck transport of soil, and uncovered soil piles, as appropriate. 
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Once emission rates have been developed for each chemical and unit operation of concern, 

the emission rates will be used as input to a model which estimates the ambient air 

concentrations near the work area or at a downwind receptor. A conservative box modeling 

approach will be used to assess near-field exposures of site workers. The box model treats the 

contaminated soil as a uniform emission source over the time period of interest. The box, 

or mixing volume, is defined by the surface area of the emission/exposure area and an 

assumed mixing height. The volatilized chemicals are assumed to mix uniformly throughout 

the box, with dilution from surface winds. 

If appropriate, and if the results of screening and on-site analyses indicate potential risks off

site, dispersion models will be used to estimate air concentrations at other receptors of 

concern. Deposition of contaminants to soil or surface water receptors will also be assessed 

in this step, if warranted. This pathway may be relevant in some cases, if nearby residents 

consume food crops grown near the site (and therefore subject to deposition exposure and 

uptake), or if they consume fish taken from local waters. Guidance for dispersion modeling 

in Procedures for Dispersion Modeling and Air Monitoring for Superfund Air Pathway 

Analysis (USEPA 1989) will be followed. Available algorithms for estimating deposition from 

USEPA or California Air Resources Board (CARB) will be used in conjunction with 

dispersion models to predict deposition rates. (USEPA is expected to release a new version 

of the ISC model which incorporates up-to-date deposition subroutines.) The appropriate 

models will be selected based on the characteristics of each particular site area to be assessed 

as a source (e.g., bare fields, grasssy fields, berms, etc .) and the exposure pathways of concern. 

The specific air pathway analysis methodology will be further discussed in the RI/FS Project 

Scoping Plan. 

Workers who may visit the site may be required to excavate or come in contact with soil at 

the site. Therefore, excavation workers represent the only population that currently have 

the potential for exposure which include both surface and subsurface soils. Exposure could 

occur due to ingestion of soils retained on the hands and from inhalation of volatile organic 

emissions and fugitive dusts generated during site activities. Dermal exposure to cadmium, 

PCBs, and dioxins/furans will be quantified if present in the soils consistent with USEPA 

Region II guidance. The USEPA Dermal Exposure Assessment: Principles and Applications 

(Interim Report EPA/600/8-91/0llB. January 1992) will be consulted for general reference . 

Potential future uses of the sites will also be considered in the exposure assessment. For the 

future use scenario, on-site residents and construction workers will be the exposed 
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populations. Under assumed baseline (i.e., non-action) conditions, the future use exposure 

scenarios would be the same as those under current conditions. Exposure frequencies for 

people at the site would be increased, based on the assumption that future workers would be 

on the site daily, rather than the occasional on-site visits which characterize current use 

exposures. 

The use of this area is not restricted by local zoning laws and either residential or light 

industrial use could be permitted. The existing land use surrounding SEDA is generally 

agricultural with sparse housing. Large tracts of undeveloped land are widely available for 

future development. There is no pressure to develop land in this area. Section 6.2.2 of 

RAGS discusses future land uses and states: "If the site is industrial and is located in a very 

rural area with a low population density and projected low growth, future residential use 

would probably be unlikely. In this case a more likely alternate future land use may be 

recreational. At some sites, it may be most reasonable to assume that the land use will not 

change in the future." 

In this human health risk assessment, for the purposes of worst case considerations, the future 

land use of these sites will be considered to be residential. The possibility of this actually 

occurring is remote since the Army intends to continue using the sites for light industrial use. 

Although the risk due to future residential land use will be calculated, the decision to perform 

a remedial action will be based upon an intended (current) land use scenario. At such time 

that the property is intended to be transferred in accordance with CERCLA, the Army will 

notify all appropriate regulatory agencies and will perform any additional investigations and 

remedial actions to assure that the change in the intended land use is protective of human 

health and the environment. 

Where appropriate based on the available data, the upper 95 % confidence limit on the 

arithmetic mean of the lo~-transform data will be used to estimate exposure point 

concentrations. 

Exposure point concentrations for the chemicals of concern in the various environmental 

media will be determined from results of direct measurements (e.g. surface water 

concentrations are exposure concentrations for the surface water body) or from the 

application of environmental fate and transport models to the data developed in the Remedial 

Investigation. For each medium and each receptor, exposure concentrations will be 

developed and combined with upper tendency (e.g., 90th or 95th percentile) exposure 

parameters to produce reasonable maximum exposure estimates (RMB). The general basis 
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and guidelines used for exposure projections will be in accordance with the Risk Assessment 

Guidance for Superfund (RAGs) and the Human Health Evaluation Manual, Supplemental 

Guidance: Standard Default Exposure Factors (U.S. EPA, 1991). The Superfund Exposure 

Assessment Manual (USEPA, 1988a) and the Exposure Factors Handbook (USEPA, 1990) 

will only be used for scenarios not included in the Supplemental Guidance. 

The exposure concentrations will be used to determine chemical intakes for each of the 

receptors for individual media and to determine total chemical intakes for receptors exposed 

to multiple contaminated media. The chemical intakes will be calculated using standard 

USEPA assumptions for inhalation, ingestion, and dermal contact with contaminated media 

(USEPA. 1988a). Exposure during childhood will be determined using chemical intake 

calculations and childhood activity patterns (e.g., wading in offsite portions of a surface water 

body). These estimates will be incorporated into lifetime average intake estimates. Potential 

noncarcinogenic effects for both adults and children will be defined separately. Parameters 

for the calculation of chemical intakes from other pathways (e.g., fish and food crop 

ingestion) will be taken from the Exposure Factors Handbook (USEPA, 1990). 

4.4.3 
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The toxicity assessment will summarize the relevant toxicological data for the chemicals of 

concern. The primary source of toxicological data used in the analysis will be the EPA's 

Integrated Risk Information System (IRIS). IRIS is the definitive source for Reference Dose 

(RID), Reference concentration (RfC), and Carcinogenic Slope Factor (CSF) data published 

by the EPA. The IRIS database is updated frequently and some data may be superseded 

during the preparation of the Risk Assessment. The IRIS database will be consulted at the 

beginning of the draft Toxicity Assessment and the data obtained will be used through the 

complete draft document. IRIS will be consulted again prior to completion of the Final 

document to check for significant changes in the database used in the Risk Assessments. 

If a chemical of concern is not in the IRIS database, other sources will be consulted in order 

to develop estimates for RfD, RfC, and CSF values. Estimates for these parameters will be 

developed using route-to-route extrapolation or structure activity analogies and will not be 

used without the approval of the USEPA, Region II . The following sources will be used as 

supplemental sources of information: (1) The USEPA's Health Effects Assessments (HEAs), 

(2) Toxicological profiles prepared by the Agency for Toxic Substances and Disease Registry 

(ATSDR), and (3) Air and Water Quality Criteria Documents, (4) NIOSH and OSHA 

Occupational Health Guidelines, (5) Scientific literature sources of toxicological and chemical 

data. The USEPA will be consulted if it is felt that there are valid technical reasons for 

selecting toxicity values other than those found in the references cited above. Summary 

toxicity profiles which summarize pertinent information regarding the chemicals will be 

developed for each chemical, using the references cited. The hierarchy for toxicity 

information will be IRIS > HEAST tables > consultation with USEPA ECAO in Cincinnati, 

Ohio. 

4.4.4 Risk Characteriz.ation 

The Risk Characterization process integrates the information from the Exposure and Toxicity 

Assessments to develop estimates of the route-specific and overall risks to the exposed 

populations. The process characterizes the nature and magnitude of potential risks associated 

with exposure to soils, groundwater, surface water, sediments and air at the site. 

The initial step in Risk Characterization is a comparison of exposure concentrations to 

ARARs. This step identifies the media specific contamination which exceeds established 

regulatory criteria for both health-based and non-health-based ARARs. 

Risk estimates are calculated for all media and chemicals of concern. This step is performed 
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regardless of ARAR exceedance or conformance because (1) not all ARARs are health 

based, and (2) even if a health-based ARAR is not exceeded, media and chemical specific risk 

calculations are required for summarizing risk estimates. 

The risk will be calculated for potential carcinogenic and non-carcinogenic risks posed to the 

human populations from exposure to the chemicals of concern. The risks of individual 

chemical exposures within a medium will be combined for similar effects. The Risk 

Assessment Guidance for Superfund (USEP A, 1989) recommends summing of the 

carcinogenic risks across chemicals without consideration of potential synergistic or 

antagonistic effects. Non-carcinogenic risks, however, are summed only for chemicals which 

produce similar toxic effects. For example, the potential risks of developing liver effects from 

chemical A, as expressed by a hazard index value, would not be added to the potential risks 

of developing neurological effects from exposure to chemical B. The characterizations will 

be developed on a media and route specific basis. Where appropriate, the media and route 

specific risk estimates will be combined to provide and overall assessment of the population 

risk. 

The risk characterization will be performed according to the procedures contained in the Risk 

Assessment Guidance for Superfund (USEPA, 1989). 

4.4.4.1 Uncertainty Analysis 

All risk assessments involve the use of assumptions, judgements, and imperfect data to varying 

degrees. This results in uncertainty in the final estimates of risk. There are several categories 

of uncertainties associated with risk assessments. One is the initial selection of substances 

used to characterize exposures and risk on the basis of the sampling data and available toxicity 

information. Other sources of uncertainty are inherent in the toxicity values for each 

substance used to characterize risk. Uncertainties are also inherent in the exposure 

assessments for individual substances and individual exposures. These uncertainties are 

usually driven by uncertainty in the chemical monitoring data, but can also be driven by 

population intake parameters. Finally, additional uncertainties are incorporated into the risk 

assessment when exposures to several substances across multiple pathways are summed. 

These categories of uncertainties will be discussed in the risk assessment. 

Due to the conservative nature of the assumption parameters selected in establishing 

Reasonable Maximum Exposures (RMEs) the various exposure pathways, uncertainty analysis 
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will be performed on all exposure pathways and/or routes exhibiting cancer risks greater than 

104 or noncarcinogenic hazard indices greater than 1. USEPA Region II guidance uses 

"central tendency analysis" to address issues of overly conservative assumptions. In central 

tendency analysis, central tendency (50th percentile) exposure parameters are combined with 

the average (95 % UCL) exposure point concentration in a re-analysis of chemical intakes and 

health risks. This technique will be used in the risk assessments attempting to present a more 

likely risk while showing how conservatism increases uncertainty. 

4.4.5 Environmental Assessment 

An environmental assessment will be performed for the site with the objective of ascertaining 

August , 1995 

Page 4-14a 
K :\SENECA IRIFS\GENERIC\Section.4 



SENECA GENERIC Rl/FS WORKPLAN DRAFT-FINAL REPORT 

existing and potential future environmental impacts of the site if no remedial action is taken. 

The results of this analysis will then be used in the development and evaluation of remedial 

alternatives. 

A primary methodology to be utilized in assessing aquatic environmental impacts is a 

comparison of site water concentration levels to water quality criteria for the protection of 

aquatic life. These aquatic life criteria, based primarily on toxicity, are listed within the 

USEPA, Ambient Water Quality Criteria Document (May 1, 1987, The "Goldbook"). In 

addition, New Yark state has established a set of water criteria for fishing and fish 

propagation. These data will be combined with the ecological evaluation completed for the 

Remedial Investigation to qualitatively determine the aquatic impact. Available sediment 

guidelines and criteria will also be considered. The sediment criteria developed by the 

USEPA, sediment criteria for various organic and inorganic constituents developed by 

NYSDEC (1994) , and "Effects Range" values for several inorganics, pesticides, PCBs, and 

PAHs developed by NOAA (1991) will be used in the assessment. The ecological 

investigation will be performed according to RAGs, Part II . 

To evaluate terrestrial environmental impacts , published information concerning the toxicity 

of various chemical constituents to terrestrial organisms will be considered. If warranted, 

concentrations of contamination in on-site contaminated matrices will be extrapolated to 

probable contaminant concentrations at or within the organism (i.e. , extrapolation allowing 

for dilution, organism uptake, bioaccumulation). 

Contaminants of concern will be selected separately for the environmental assessment and 

based on the criteria for human health assessment: Magnitude and frequency of detection, 

distribution, toxicity, environmental fate, and other factors . Toxicity criteria will be based on 

the potential for bioaccumulation and biomagnification. 

The selection of organisms for tissue analysis will depend on the results of the initial habitat 

assessment. Terrestrial organism analyses will be conducted following the review of soil 

analytical results. Shellfish are good aquatic indicator species for representing worst case 

bioaccumulation. Earthworms and mice are very good terrestrial indicators. Quantitative 

exposure doses for higher level consumers such as the red-tailed hawk (sp. Buteo jamaicensis) 

or red fox (sp. Vulpes vulpes) will be calculated using the tissue analysis from the habitat 

assessment. USEPA's Wildlife Exposure Factors Handbook (EPA/600/R-93/187a & 187b), 

will then be used to extrapolate the potential doses for such receptors. In general, tissue 
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sample data will be used to assess the bioaccumulation of chemicals of concern so that 

estimates of potential for effecting human and higher level organisms can be assessed. 

Data on fish populations will be collected as defined on the "Fish Data Sheet, " Figure A-24 

in Appendix A. 

4.4.6 Identification of ARARs 

Chemical-specific ARARs will be determined for the contaminants at the site. The chemical

specific concentration limits established by either federal or state environmental laws will be 

compiled with for each applicable environmental medium. 

Location-specific ARARs are those requirements that establish restrictions on remedial 

activities or limitations on contaminant levels on the basis of site characteristics or the 

physical characteristics of the surrounding area. Currently, there are no known location

specific ARARs for the general site area. As part of this project, location-specific ARARs 

will be further researched to ensure compliance. 

Activity-specific ARARs are standards that establish restrictions or controls on particular 

kinds of remedial activities related to management of hazardous substances or pollutants. 

Specific remedial activities will be evaluated as opposed to the specific chemicals present at 

this site. Examples of activity-specific ARARs include closure regulations , incineration 

standards , and pretreatment standards for discharges to publicly owned treatment works. 

Because different types of remedial actions will be evaluated , different activity-specific 

ARARs will apply to the various alternatives. 

4.5 DATA REPORTING 

The program described in this work plan is intended to provide a data base which will yield 

an understanding of on-site conditions in accordance with all applicable state and federal law, 

including numerous guidance documents . However, during the RI process there may be a 

need to expand a particular task. Consequently, the expeditious completion of the program 

requires good communication between the AE, SEDA , USACE, NYSDEC and EPA. This 

section describes the mechanisms which will ensure that communications between all 

concerned is maintained . 
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4.5.1 Preliminary Reports 

At the completion of the first round of field sampling, a letter report characterizing the site 

will be furnished by the Army Project Manager. This letter report will at a minimum list the 

locations and quantities of contaminants at the site . Should a second and even a third round 

of confirmatory sampling be required , additional letter reports will be prepared at the 

conclusion of each. 

At the conclusion of the field work, a Preliminary Site Characterization Summary in the 

format of the first four chapters of an RI report will be prepared. This document will form 

the basis of the discussion at a Project Manager's progress meeting . 

A draft RI report will be prepared at completion of the site investigation and the data 

evaluation. The report will summarize the results of the field investigation and record 

searches , and present the data and conclusions in a clear, concise record. The RI report will 

also present the results of the data evaluation . This task is compete upon review, comments 

and revision of the draft RI report document as governed by the Interagency Agreement 

(IAG). 

4.5.2 Quarterly Reports 

The Army shall submit to EPA and NYSDEC quarterly reports, no later than the 10th day 

of the months of January , April, July, and October , which shall include the following: 

1. Minutes of all formal Project Manager, Technical Review Committee (TRC), or other 

formal meetings held during the preceding period. This shall also include a summary 

of issues discussed at the Project Manager meetings which may have occurred in the 

last quarter; 

2. Status report on all milestones met during the period, report and explanation for any 

milestones not met during the preceding period and assessment of milestones 

scheduled for the next reporting period; 

3. Outside inspection reports, audits, or other administrative information developed 

during the preceding period , including notice of any outside inspections or audits 

scheduled during the next reporting period; 
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4 . Permit status as applicable ; 

5. Personnel staffing status or update ; 

6. Copies of all Quality Assurance Data and sampling and test results and all other 

laboratory deliverables received by the Army during the reporting period, if any; and 

7. Community relations activity update. 

4.5.3 Monthly Reports 

When field work, associated with response activities , is being conducted at the subject site, 

the Army shall submit a monthly Field Activity Report to EPA and NYSDEC, not later than 

the 10th day of the month addressing the following: 

1. A summary of work completed in the field , i.e., sampling events or well installation. 

Upon request , copies of trip reports and/or field logs shall be provided; 

2 . Anticipated or actual delay of a scheduled field activity, to include basis and any effect 

on subsequent events or scheduled activities; 

3. Discovery or indication of significant additional contamination or any new family of 

hazardous substances at an AOC other than that previously recognized or expected 

for the AOC location; 

4 . Quantum increase in concentration of hazardous substances of any media beyond that 

previously recognized or expected for that AOC location; 

5. Determination of any specific or potential increase of danger to the public , the 

environment, or to individuals assigned to work at the site. Such a determination 

shall be reported to the EPA and NYSDEC as soon as discovered ; and 

6. Copies of all Quality Assurance Data and sampling and test results and all other 

laboratory deliverables received by the Army during the month, if any . 
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4.6 TASK PLAN SUMMARY FOR THE RI 

The previous five sections of the task plan have described activities which will be conducted 

as part of performing the RI and the reports to be prepared during this program. This 

section provides a summary of the activities which will be performed for each media to be 

sampled. All laboratory analyses will be performed in accordance with the methodology 

presented in the Chemical Data Acquisition Plan (Appendix C). 

A summary of the number and type of samples to be collected at the subject site is contained in 

the appropriate Rf IFS Scoping Plan that serves as a supplement to this Generic Installation Rf IFS 

Work Plan. 

The data will be validated in accordance with the EPA Region II Standard Operating 

Procedure (SOPs) for Evaluating Organic and Inorganic Data . Factors to be considered 

include: sample holding times , instrument calibration, blanks , surrogate recoveries , matrix 

spike duplicates , and other quality control parameters . The Guidance For Data Useability 

in Risk Assessment (U.S . EPA , 1990) will be used to evaluate data to be used in the risk 

assessment. Quality Assurance (QA) will be documented by comparison between the 

contracted laboratory results and the independent government laboratory. The EPA currently 

does not provide guidelines for Level II data validation. If Level II analyses are applicable 

to the subject site, the QC program for the Level II analyses will include: instrument 

calibration, duplicates , and blanks. The Level II data will be validated in consultation with 

the contracted laboratory. 

Data evaluation will be completed upon receipt of the data from the field investigation. Data 

will be compared to project objectives and summarized into a usable format for data 

manipulation. Tables will be created to exhibit data, contaminant levels will be plotted on-site 

maps, and groundwater contour maps and geologic cross sections will be developed. 

Contaminant receptors will be identified , contaminant migration pathways refined, as part of 

the risk assessment. The results of this task will be used in the FS and in the evaluation of 

remedial alternatives. 
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5.0 TASK PLAN FOR THE FS 

In accordance with the current EPA guidance manual, Guidance for Conducting Remedial 

Investigations and Feasibility Studies under CERCLA Interim Final (October 1988), a 

feasibility study (FS) for each site will be conducted based on the results of the remedial 

investigation (RI), and will serve as the mechanism for the development and evaluation of 

remedial action alternatives. 

The FS process will involve the development of alternatives, screening of the alternatives, and 

a detailed analysis of selected alternatives. The screening process of the alternatives will be 

conducted to ensure that each alternative protects human health and the environment from 

each potential pathway of concern at the site. During the detailed analysis, the alternatives 

will be refined and modified based on additional site characterization or treatability studies 

conducted during the RI. 

5.1 DEVELOPMENT OF ALTERNATIVES 

The purpose of this phase of the FS process is to develop an appropriate range of remedial 

action alternatives that will undergo screening. Alternatives will be developed following the 

standard EPA method of identifying and screening technologies/processes and assembling 

them into alternatives. The method will consist of six steps: 

1. The development of remedial action objectives that are risk-based, with consideration 

given to ARARs. The remedial action objectives will also be based on media of 

interest and chemical constituents of concern, exposure pathways, and the preliminary 

remediation goals for each site. 

2. The development of general response actions for each medium of interest that will 

satisfy each remedial action objective for the site. 

3. The estimation of quantities of media to which general response actions will be 

applied to meet remedial action objectives. 

4 . The identification of remedial technologies and process options associated with each 

general response action. Screening and elimination of technologies and processes 

will be based on technical implementability. 
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5. Evaluation of technologies and processes in order to retain processes that are 

representative of each technology that is retained from the technology screening. 

6. The assembling of technologies and processes into a range of alternatives as appropriate. 

A flowchart of the approach to the alternative development is shown in Figure 5-1 , Feasibility 

Study -Development and Screening of Remedial Action Alternatives. 

5.1.1 Development of Remedial Action Objectives 

Remedial action objectives will be developed based on the data collected in the RI, the 

contamination migration pathways and the potential receptors defined in the Risk Assessment. 

The remedial action objectives will consist of medium-specific objectives for the protection of 

human health and the environment, will be risk based, and will comply with ARARs to the 

greatest extent possible. Protection of human receptors usually involves reducing exposure and 

reducing contaminant levels . Protection of environment receptors usually seeks to preserve or 

restore a resource and therefore needs to define the media of interest and contaminant levels 

required . A preliminary identification of remedial action objectives were defined during scoping 

and are presented by media in Table 3-4 of Section 3. 

Initially, the objectives will be based on information such as reference doses and risk specific 

doses . The final objectives will be specific to the site and based on results of the risk assessment 

and evaluation of expected exposures. Development of response objectives will also include 

refinement of ARARs specific to the site. Overall, the objectives will seek to define clean-up 

levels that will minimize risks to human health and the environment. 

5.1.2 Development of General Response Actions 

Based on the remedial action objectives defined, general response actions will be developed to 

satisfy those objectives . A preliminary identification of general response actions were defined 

during scoping and are presented by media in Table 3-4 of Section 3. Depending on the site, 

general response actions will be developed for source control and migration control. 
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Categories of remedial action include: 

1. no action/institutional controls 

2. containment 

3. excavation or collection, treatment, and disposal. 

The general response actions defined during scoping will be developed for each site as 

information about the site increases with the collection of data during the RI. In the 

development of alternatives, general response actions may be combined due to varied 

contamination and migration pathways at the site. 

5.1.3 Estimation of Quantities to be Remediated 

During this stage of the alternative development process , an initial determination will be 

made of areas or volumes of media to which the general response actions might be applied. 

Interactions between media must be taken into account, and will be more fully examined 

when data has been collected from the RI. Defining these areas and volumes of media to 

which general response actions apply will consider the evaluation of acceptable exposure 

levels , potential exposure routes and site conditions , and the nature and extent of 

contamination. 

For sites with discrete hot spots or areas of more concentrated contamination, areas and 

volumes for remediation will be defined on the basis of the site-specific relationship of volume 

( or area) to contaminant level. 

5.1.4 Identification and Screening of Remedial Technologies and Process Options 

This step of the process is used to identify applicable technology types . The term technology 

type is used to describe general categories of technologies, such as physical, chemical, or 

biological treatment. For each technology type, several process options may be included. The 

evaluation of remedial technologies will be divided into source and migration control 

technologies if it is possible that both source and migration control technologies are required 

for a site. General remedial action technologies and process options have been identified 

during the scoping for consideration as possible remedial actions at SEDA. Remedial action 

technologies and process options , arranged according to categories for general response 

actions for remediation of soil/sediment are presented in Table 3-5 of Section 3. 
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Groundwater remedial technologies are presented in Table 3-6 of Section 3. Detailed 

descriptions of the process options for remediation of both soil/sediment (source control) and 

groundwater (migration control) are provided in Section 3.3.2of Section 3. 

During this screening step, process options and entire technologies will be evaluated and 

potentially eliminated on the basis of effectiveness, implementability, and cost. One process 

type for each technology will be selected. The effectiveness evaluation will focus on the 

potential effectiveness of a process option to deal with the volumes of media required to be 

processed, in addition to being able to obtain remediation goals; potential impacts to human 

health and environment; and reliability which the process has shown for the given 

contaminants. The implementation evaluation will focus on the ability to obtain necessary 

permits, the availability of treatment, storage, or disposal services, and the availability of 

equipment and people to implement the technology . The cost evaluation will focus on 

relative capital and O&M costs which are used to compare process options within the same 

technology. 

5.1.5 Assembling of Selected Technologies Into Alternatives 

Alternatives for the each site will be formed from the general response actions and process 

options for each medium or operable unit. Each remedial alternative will be an overall site 

remedy. The no action alternative will be considered as a baseline against which all other 

alternatives can be evaluated. Depending on the site, two categories of alternatives will be 

assembled. The first category of alternatives will be termed Source Control because these 

alternatives are those that are effective in controlling the releases from source materials . The 

second category of alternatives will be designated Migration Control because these 

alternatives are effective in mitigating the movement of pollutants from the source area. 

5.2 SCREENING OF ALTERNATIVES 

Alternatives which have been determined to meet the remedial action objectives for each 

medium of interest will be screened. The purpose of the screening is to select alternatives 

for detailed analysis . At this stage it may be necessary to identify and verify action specific 

areas and begin treatability testing . Before screening, it may be necessary to further define 

some aspects of the selected alternatives , such as interactions among different media and 

remediation timeframes. 
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The alternatives will be evaluated against short-term and long-term aspects of three broad 

criteria: effectiveness, implementability, and cost. Further, analysis of alternatives may include 

such aspects as time to achieve a desired risk level for a certain media. A key aspect of the 

screening evaluation is the effectiveness of each alternative in protecting human heath and 

the environment. The screening criterion includes the evaluation of each alternative as to 

the protectiveness it provides and the reductions in toxicity, mobility, or volume it achieves. 

Implementability is a measure of both the technical and administrative feasibility of 

construction and operating a remedial action alternative. Both capital and operation and 

maintenance will be considered during the screening of alternatives. 

5.3 DETAILED ANALYSIS OF ALTERNATIVES 

The nine evaluation criteria which will serve as the basis for the detailed analyses of the 

alternatives include the following: 

1. overall protection of human health and the environment 

2. long-term effectiveness and permanence 

3. reduction of toxicity, mobility, or volume 

4. short-term effectiveness 

5. implementability 

6. cost 

7. state acceptance 

8. community acceptance. 

The analysis should provide adequate information for the final selection of an alternative and 

should include: 

1. 

2. 

3. 
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Further definition of each alternative with respect to areas/volumes of media 

to be addressed, 

A summary profile of each alternative against the evaluation criteria, and 

A comparative analysis among the alternatives to assess the relative 

performance of each alternative with respect to each evaluation criteria. 
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5.4 TASK PLAN SUMMARY FOR THE FS 

The task plan for the FS will consists of the following tasks: 

1. 

2. 

3. 

Ju ne. 1995 

Development of Alternatives including the development of remedial action 

objectives, general response actions, and remedial technologies and process 

options. 

Screening of Alternatives. 

Detailed Analysis of Alternatives. 
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6.0 PLANS AND MANAGEMENT 

6.1 SCHEDULING 

Scheduling for the RI/FS is provided the RI/FS Project Scoping Plan that serves as a supplement 

to this Generic Installation RI/FS Work Plan . 

6.2 STAFFING 

This section contains a listing of project staff and describes the functional relationships of the 

organizational structure and responsibilities of the support functions. These personnel will 

provide overview and guidance to the project team and will assist the project manager in the 

resolution of technical difficulties. 

The USACE project manager will oversee the entire project. He is the contact at the Corps of 

Engineers to whom the project manager must report. 

The project manager is responsible for the effective day-to-day management of the project staff; 

direct communication and liaison with the USACE and SEDA; technical approach and review of 

deliverables, management of resources , schedules , and budgets, and communication among the 

general and technical support functions. 

The general support personnel include a health and safety manager and quality assurance 

manager. The health and safety manager is responsible for preparing the health and safety plan 

for site activities and training project personnel in safety practices . The quality assurance 

manager is responsible for monitoring and periodically auditing to assure QC procedures outlined 

in the Chemical Data Acquisition Plan are followed by the field team and the laboratory. 

The support personnel in ecological sciences, engineering, hydrogeology , and regulatory 

compliance will provide technical support and assist in the resolution of difficulties related to their 

individual fields. 

Outside support , if required , will be retained to assist in the field investigation, to provide 

laboratory assistance , and to aid in UXO detection and handling. 

Information on staffing for the Rf IFS is provided in the appropriate RIIFS Project Scoping Plan 

that serves as a supplement to this Generic Installation RI/FS Workplan. 
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1.0 INTRODUCTION 

Environmental measurements are subject to a wide variety of instrument, spatial , and 

temporal variables . A representative sample of the material from which it is collected must 

accurately depict the spatial, temporal, physical, and chemical qualities of the material. 

Standard operating procedures help to minimize those errors which result in the collection 

of invalid data or nonrepresentative samples. This is important as field data collection 

provides the primary basis upon which site investigations, assessments , and remedial actions 

are based. 

There are four basic factors which affect the quality of sampling data. These are: 1) 

Selection of the sample collection site; 2) Method of sample collection (including sampling 

equipment decontamination practices); 3) Sample preparation, preservation and storage 

methods; and 4) Sample analysis (including laboratory practices). Samples must be 

representative of the media from which they are extracted, and maintain their integrity 

and/or constituents between the time of sampling and the time of analysis . Field 

measurement devices and procedures also must follow set procedures to obtain precise and 

accurate readings at representative locations . 

This document presents the Field Sampling and Analysis Plan (FSAP) for the collection of 

precise, accurate, and representative field data. If a non-standard situation is encountered 

in the field , the Project Manager or Remedial Services Manager will be contacted 

immediately and advised of the situation. If it is deemed necessary the appropriate contacts 

at SEDA and the Army Corps of Engineers-Huntsville will be contacted. Lastly , if approval 

from NYSDEC or EPA is necessary these agencies will be contacted. If the provided FSAP 

does not cover a situation encountered in the field, procedures recommended by the EPA 

or other suitable authority will be followed. 

This FSAP describes the field sampling methods and data collection procedures for work 

conducted at Seneca Army Depot in Romulus , New York. 

Performance of the tasks described herein require adherence to health and safety procedures 

defined in the Site-Specific Safety and Health Plan (SSHP) provided in Appendix B. 

Addenda to the SSHP will be developed , as necessary , for specific field data collection 

tasks . 
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The pre-field activities include the following: 

1. A site inspection to familiarize key project personnel with site conditions and finalize 

direction and scope of field activities , 

2 . A comprehensive review of the Health & Safety Plan with field team members to insure 

that the hazards that might occur and preventive and protective measures for those 

hazards are completely understood, 

3. An inspection of all equipment necessary for field activities to insure proper functioning 

and usage , and 

4. A comprehensive review of sampling and work procedures with field team members. 
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2.0 PRESAMPLING CONSIDERATIONS 

2.1 COMMUNICATIONS 

Personnel responsible for the design and/or implementation of field sampling activities are 

encouraged to establish and maintain close communications with personnel responsible for 

the performance of chemical, physical , or biological characterization activities. 

Development of open communication between these two parties provides an important 

conduit by which information relevant to the representativeness , integrity, and quality of the 

sample can be transferred. For example, laboratory personnel are an important source of 

information and materials that are essential to ensure that samples are properly preserved 

at the time of their collection. Laboratory personnel can also assist sampling personnel with 

the definition of sample volume and number of sample aliquots that are required to complete 

the analyses of interest. Furthermore, laboratory personnel should also assist program 

management and field personnel with the definition of analytical procedures used to quantify 

the pollutants of concern to ensure that suitable procedures with appropriate detection limits 

are specified. Field personnel should provide laboratory personnel with advance notification 

of sample shipment to minimize the period of time between sample collection and analysis . 

On the day that the samples are shipped, the laboratory should be notified of the samples 

that they are expected to receive using the Sample Shipment List form (Figure A-1). 

Furthermore, this mechanism can be used to advise laboratory personnel of unusual 

properties exhibited by samples as they were being collected. Finally, the establishment of 

open communications between field and laboratory personnel can facilitate implementation 

of managerial decisions to refocus the emphasis or extent of certain investigations. 

Field personnel must also contact the U.S . Army Corps of Engineers Missouri River 

Division (MRD) Laboratory in Omaha, Nebraska prior to the beginning of a field program 

if QA samples will be analyzed by MRD . The field personnel should obtain a LIMS 

number from the MRD sample custodian during this initial contact. MRD's phone number 

is (402) 697-2623. 

Specifically, field personnel are responsible for the following: 

1) daily communication with the project manager to advise of the project status ; 

2) communication with the contracted laboratory and MRD 's laboratory prior to and 

during sampling of sediment, soil , and water; and 
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SAMPLE SHIPMENT LIST 

LABORATORY: CONTACT: 

FAX NUMBER: DA TE SHIPPED: 

PROJECT: EXPECTED ARRIVAL DA TE 

FROM: 

PHONE: 

FIELD TRAILER, SENECA ARMY DEPOT 

FAX: 

PLEASE CALL THE ABOVE NUMBER IF THE SAMPLES THAT ARRIVE 

AT THE LABORATORY DO NOT CORRESPOND TO THE LIST BELOW 

SAMPLES SHIPPED: 

(include all samples including duplicates, trip blanks, and rinsates) 

SAMPLE NAME 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

COMMENTS: 

NOTE: 

1 W = WATER, S = SOIL OR SEDIMENT 
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3) communication with subcontractors, the frequency of which is to be determined by the 

project manager. 

2.2 SAMPLE INTEGRITY ISSUES 

The selection and use of suitable sample containers is an important facet of any field 

sampling and analysis project. Storage of samples in unsuitable containers can lead to 

sample loss, sample contamination, and/or sample degradation, each of which has direct 

implications on the representativeness, and therefore the utility of the data that is ultimately 

reported. 

Prior to the initiation of field work, project personnel will familiarize themselves with 

sample bottle , storage, and packaging requirements and recommendations. Specific issues 

that will be reviewed include analytical sample size requirements , sample bottle type, sample 

preservation requirements, and holding times between collection and analysis. Sources of 

this information include conversations with laboratory personnel and review of analytical 

methodology descriptions provided in any of numerous reference sources , such as those 

listed in SW-846. 

Once familiar with sample packaging and preservation requirements , project personnel will 

obtain the necessary sample bottles and transport containers as well as essential preservative 

chemicals and supplies . Frequently, sample bottles and transport containers can be obtained 

directly from the laboratory where the subsequent analyses will be completed; although 

outside vendors of these materials should also be considered. In either case, it is important 

to insure that all containers are suitably precleaned, dried, capped, and stored prior to their 

use for holding samples. The sampling glassware and containers will meet the conditions 

in "Specifications and Guidance for Obtaining Contaminant-Free Sample Containers" 

published by EPA's Office of Emergency and Remedial Response (April 1990). Whenever 

the integrity of any sample container is suspect, due to presence of foreign liquids or debris 

or due to conditions of suspected or known incomplete container closure, the sample 

container will not be used and recleaned prior to use. 

Sample preservation will be completed immediately after the collection of the required 

sample volume. Frequently, sample preservation includes the performance of some field 

determination (e .g., pH measurement) , the addition of a small quantity of a chemical 

preservative to the sample, the closure of the sample container and its placement in a 
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container (e.g ., ice chest) where a controlled environment (4° C) has been established. 

Alternatively, some subset of the listed steps may be required . Regardless of the level of 

sample preservation required, it is imperative that required procedures be implemented 

immediately at the time of sample collection. 

More complete discussions of sample bottle preparation, sample preservation, sample 

storage, and packaging and shipping are presented in Sections 4 and 5 of this appendix . 

2.3 QUALITY CONTROL SAMPLES 

Four types of quality control samples will be produced and submitted to the laboratory as 

a result of each field study: Trip Blanks, Field or Equipment Rinse Blanks, Field 

Duplicates, and Matrix Spike/Matrix Spike Duplicates. All water used for trip blanks, field 

equipment rinse blanks and the final rinse in the decontamination procedure will be 

demonstrated as analyte-free according to the criteria in USEPA Region II CERCLA Quality 

Assurance Manual. Distilled water from a local water distributor will be chemically 

analyzed before field work begins to demonstrate it is analyte-free. Then this water will be 

used throughout the fieldwork . Descriptions of these samples are presented below. 

Trip Blank: 

June, 1995 

This sample is used to determine whether contaminants are being 

introduced to field samples due to improper laboratory procedures, poor 

container precleaning operations or due to conditions encountered 

during transport. Trip blanks will be prepared only for volatile organic 

compound analyses of only groundwater and surface water samples. 

A volatile organic analysis trip blank is prepared by filling a precleaned 

screw cap septum vial with demonstrated analyte-free water, preserving 

it as described in the Chemical Data Acquisition Plan, sealing the vial, 

and placing it into the transport chest with other empty bottles. This 

sample is transported to the field, where it remains stored with the 

empty sample bottles until those bottles are used . Trip blanks will 

accompany shipments of aqueous samples for volatile organic analysis. 

Then the trip blank is stored with the samples until they are analyzed at 

the analytical laboratory . Typically one trip blank is provided for each 

day of anticipated field sample collection. Trip blanks are only required 

when sampling aqueous samples undergoing VOC analysis. 
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Field (Equipment) 

Rinse Blank: 

Field 

Duplicate: 

June. 1995 

This sample is used to determine whether field sampling 

(decontamination and sample collection) procedures or the environment 

of the job site are possible sources of contaminant introduction. One 

field blank sample will be prepared each day for each matrix obtained 

that day and submitted for the same analyses requested that day. Rinse 

blanks must be collected at a rate of one rinse blank per type of 

equipment used each day a decontamination event is carried out. {Note: 

For groundwater samples only a rinsate will be collected every other 

day a sampling event is carried out. The reason for this is because only 

2 to 4 samples will be collected each day with the low flow sampling 

method and daily rinsates would produce an unreasonable number of 

rinsates in proportion to the number of field samples.} It is permissible 

to use the same aliquot of water on all equipment associated to a 

particular matrix for analysis of semivolatiles, pesticides, PCBs , 

explosives, and inorganics . This rinse must be performed sequentially 

on all sampling equipment. In the field, demonstrated , analyte-free 

water is poured into the sampling device, and then transferred directly 

to the sample container . Field blanks for SUMMA canisters or VOST 

equipment are sample collection media that are subjected to the entire 

sample collection pathway (i.e., lab to field and back to lab), including 

all sample handling and transfer processes but are both actually exposed 

during a sampling event. The results are used to assess whether any 

contamination or background levels of any substances appear as a result 

of passive exposure at any points during the handling process . 

Field duplicates (or replicates) are used to provide an estimate of the 

precision of field sampling and analytical procedures . A field duplicate 

sample is defined as two samples that are collected simultaneously from 

one location. Duplicate samples will each have unique sample numbers, 

and they will be analyzed separately as two unknowns within the 

laboratory. Information denoting the true identify of each duplicate will 

be recorded in the field notebook. Replicate samples must be collected 

at a rate of one per twenty environmental samples or less per matrix . 

This is a separate replicate from that prepared and analyzed by the 

laboratory. 
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Matrix Spike/Matrix Spike Duplicate: 

June , 1995 

Matrix spike and matrix spike duplicate (MS/MSD) samples are used to 

evaluate the precision and accuracy of the analytical methods used by 

the laboratory. MS/MSD samples are collected using the same 

procedures as a field duplicate. The extra bottles that will be used for 

MS and MSD analyses will be labeled the same as the sample. A note 

will be added to the Chain-of-Custody form that this sample will be 

used for MS and MSD analyses. One set of MS/MSD samples will be 

obtained for every 20 samples of each matrix obtained. For soil and 

sediment samples no additional volume of sample is required. 
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Batch Blanks: 

However, for water samples, i.e ., groundwater and surface water, 

additional volumes of sample must be collected. The laboratory should 

specify the additional sample volume to run the MS and MSD samples. 

Typically , triple sample volume is required . 

Batch blanks are sample collection media (e.g., VOST tubes or 

SUMMA canisters) that are extracted from the initial supply received 

from the vendor and forwarded directly to the lab for analysis. The 

results are used to determine whether any substances are inherently 

present on the collection of media by virtue of their composition or as 

a result of the manufacturing , shipment or preparation processes. 

2.4 SAMPLE NUMBERING SCHEME 

A uniform sample numbering scheme will be used to be certain that each sample has a 

unique number . The Site Manager will ensure that the sample numbering scheme is 

followed in the field so that site workers do not duplicate numbers. The general 

components of the numbering scheme are 1) matrix, 2) SWMU #, 3) location # and 4) 

sample#.' 

The general numbering scheme will be as follows: 

Matrix - SWMU # - Location#. Sample#; 

Where: Matrix is either SB = Soil Boring; 

MW = Monitoring Well; 

SW = Surface Water; 

SD = Sediment; 

SS = Surface Soil; 

TP = Test Pit; or 

BE = Berm Excavation. 

SWMU # is identified according to the assigned SEAD number (e.g ., SEAD-4); 

Location# is identified consecutively beginning with 1 for each matrix type; and 

Sample # is identified consecutively beginning with .1 for each location. 
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For borings, the depth interval for soil samples will be recorded in a field logbook along 

with the corresponding sample number . All soil samples collected during a boring will be 

assigned a number sequentially with depth (i.e., xxx.l, xxx.2 , xxx .3, etc.) The samples 

selected for laboratory analyses will retain their original number assignment. 

The distance from shore, water depth, sample depth range, and sample number will be 

recorded for surface water and sediment samples . 
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3.0 FIELD OPERATIONS 

The task list below is a generic list of all potential field operation tasks that may be 

performed during RI/FS programs at SEDA. The field tasks are : 

1. Initial Site Survey; 

2. Unexploded Ordnance (UXO) Survey; 

3. Geophysical Survey; 

4. Surface and Subsurface Soil Sampling; 

5. Monitoring Well Installation; 

6. Monitoring Well Development and Sampling; 

7 . Surface Water and Sediment Sampling; 

8. Soil Gas Survey; 

9. Sampling for Propellants and Other Materials; 

10. Photo Lineament and Fracture Trace Study; 

11 . Aquifer Characterization; 

12. Ecological Investigation; 

13 . Field Surveying; 

14. Investigation Derived Waste Management; and 

15. Flux 'Chamber Emissions Measurements . 

The following sections describe the objectives and techniques associated with the previously 

mentioned tasks . 

3.1 INITIAL SITE SURVEY 

The initial site survey should consist of field reconnaissance . The site reconnaissance should 

be performed to locate general site features and confirm the presence of significant features 

(i.e ., buildings, utilities, potential source areas , roads , vegetation, surface water bodies , 

etc .) identified in the workplan. Also , sampling locations should be identified and marked 

with stakes and flagging during this initial survey. Consideration should also be given to 

the accessibility of the site with regard to drilling rigs and heavy machinery . 
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3.2 UNEXPLODED ORDNANCE CLEARANCE 

3.2.1 Objectives 

An unexploded ordnance (UXO) survey will be conducted in areas suspected of containing 

UXOs that will be accessed by field personnel during the conduct of this Work Plan. The 

UXO survey will consist of: 

• Hand-held magnetometry surveys of access routes and areas of SWMUs where field 

personnel and equipment will be performing field work. 

• Flagging suspected UXOs and limits of cleared access routes and sampling routes. 

• Down-hole magnetometry surveys during drilling in areas suspected to contain UXOs. 

3.2.2 UXO Clearance Procedures 

An electromagnetic (active all-metals) induction detector and a passive ferrous metals 

detector will be used to search the access routes and sampling areas. The hand held 

magnetometers and a description of their operation are listed below: 

1. Electromagnetic (Active All-Metals) Induction Detectors 

Active locators, as a class, generate a magnetic field. Their detection ranges are 

determined by the strength of their magnetic field, the attenuation of the field in the 

soil , the size and makeup of the items being sought, and the amount of conductive 

clutter in the search area. These factors tend to limit active detection ranges to three 

(3) feet or less, depending on the search instrument. A major advantage to this type of 

detector is its all metals capabilities. These instruments are capable of detecting 

ordnance constructed of both ferrous and nonferrous metals. Active locators can affect 

UXO fuses; therefore it is necessary to have some knowledge of the types of ordnance 

and their fuzing systems that may be encountered within the search area. The U.S. 

military currently utilizes locators that employ the multiple-coil, balanced bridge, and 

phase-imbalance types of active locators . 

The active all-metals magnetometer that will be used is the White's Eagle II SL 90. 

The White's Eagle II SL 90 is able to detect a 75 to 81 mm projectile at a depth of 1.5 

to 2 feet. There are many environmental considerations that can affect the depth of 

detection (magnetic signatures), i.e. , soil characteristics (minerals and salts present) , 
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type of metal being detected, size of the metal object, orientation of the object (vertical 

or horizontal to the linear axis of the object), metallic contamination of the site (wide 

spread fragmentation), and the capabilities of the detector. Activities such as earth 

removal and tree grubbing can also change the magnetic signatures in the earth. With 

all factors taken into consideration, there are no iron clad measurements regarding the 

sizes of UXOs or depths at which they can be detected. 

2. Passive Ferrous Metals Detector 

Passive ferrous metal detectors detect anomalies in the earth's magnetic field which are 

produced by ferromagnetic (ferrous metal) targets. Generally passive locators respond 

to either: 1) the magnitude of the magnetic field strength (Proton-Precession) or 2) the 

gradient or rate of change of the field (Fluxgate). The detection ranges of passive 

locators are dependent on the resolution of the device, the magnetic features of the 

search area, magnetic features of the item being located, and the search technique being 

used (i.e., continuous sweep or grid mapping) . The standard passive magnetometers 

in use today to detect ordinances are of the Fluxgate and the Proton-Precession types . 

The passive ferrous metal magnetometers that will be used are the Mk 26 Mod 0 

Ordrrance Locator (Forster Ferex 4.021) and the Schonstedt Model GA-52B. 

Extreme care for the personnel and equipment entering the site's sampling areas is 

required at certain SWMUs where ordinances and UXOs are likely to be present. Some 

of these items have been exposed to fire or explosions and because of this, any of these 

items which are still explosively loaded are extremely hazardous . The active all-metals 

and passive detectors will be used to search the access routes and sampling sites for 

hazardous items . 

Depending upon the object size, physical properties (ferrous or nonferrous) and depth 

of burial, large non-ordnance metal objects may also be located and marked on the 

SWMU areas . Excavation to determine the identification of these items will be 

performed as needed to complete the study of the ten SWMUs (See Section 3.3). 

UXOs will not be moved unless absolutely necessary. A qualified SEAD UXO removal 

team consisting of personnel who have graduated from the U.S. Naval EOD School, 

Indian Head, Maryland will be required to move and properly dispose of any UXOs . 
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All UXOs that can be safely moved and must be moved, will be moved remotely. 

Under no circumstances will any of the following items be moved (remotely or 

otherwise) by EOD personnel: 

1. UXO with a point initiating base detonating-lucky (PIBDL) fuse; 

2. UXO with a Mechanical Time fuse; 

3. UXO with an All-Ways-Acting fuse; 

4. UXO with a Cocked Strike fuse; 

5. UXO with a Graze Back Up fuse; and 

6. Any UXO with a fuse system that cannot be identified. 

3.2.3 Downhole Magnetometry Survey 

Specialized techniques such as down hole magnetometry can also be performed. If manual 

operation of the soil boring equipment is performed, rechecks of the bore hole at two (2) 

foot intervals until virgin soil is encountered will be performed . If remote drilling 

procedures are employed, no additional checks of the site are required after the initial active 

all-metals and passive ferrous metals inspection of the sampling site have been performed. 

3.2.4 Flagging Suspected UX:Os and Cleared Areas 

All UXOs discovered during the survey will be marked with yellow flags. Cleared access 

routes and work areas will be outlined with orange flags. Field personnel will not go 

outside the delineated cleared areas . 

3.2.5 Data Verification 

Data verification for UXO clearance will be an ongoing process during the clearance of the 

access routes and sampling areas with the main emphasis being the location of hazardous 

UXOs and components. 
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3.3 GEOPHYSICAL SURVEYS 

3.3.1 Seismic Refraction 

3.3.1.1 Objectives 

Seismic refraction surveys may be performed at the SWMUs to determine the direction of 

groundwater flow by measuring the depth to the water table, provided that no existing 

monitoring wells (at least three) can be used to determine groundwater flow direction. 

These data, along with land topographic information, will be used to more accurately locate 

the up and downgradient monitoring wells. Seismic refraction may also be used to 

characterize the depth to bedrock at the site. 

3.3.1.2 Field Procedures 

3.3.1.2.1 Survey Line Layout 

Seismic refraction transects will be laid out at each site . The shot point locations along each 

profile will be located using a metal tape and marked with spray paint or flagging . These 

shot point locations will be used to define each individual seismic spread. The seismic data 

will be collected using an industry standard 12 or 24 channel signal enhancement 

seismograph. 

The geophone cable will be laid out along each profile using the shot point locations 

described above. In grassy areas, the geophones will be coupled to the ground using 3 inch 

metal spikes that are attached to the base of the geophone. When the geophones are to be 

placed on asphalt or concrete, small metal base plates will replace the metal spike on each 

geophone. The geophones placed on asphalt or concrete will be weighted down using small 

2 to 3 pound sand bags to improve overall coupling with the ground and to help minimize 

background noise levels . Geophones will be spaced at 5 feet or less throughout the survey, 

based on site conditions and in-field evaluation of the data. 

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

background noise level at each geophone location will be monitored. The background noise 

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

is proportional to the background noise level . This review provides information on ambient 
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noise levels , while also highlighting geophones that may be malfunctioning . Geophones that 

display a high level of noise will be moved or have their placement adjusted. 

3.3.1.2.2 Seismic Energy Source 

An impact or dropped weight will be used as the seismic energy source. Due to the shallow 

nature of the water table (i.e. , generally less than 10 feet in depth) a low energy source will 

be sufficient to accurately image the water table surface. 

3.3.1.2.3 Data Collection 

Three shots will be fired for each geophysical spread located at the spread ends and spread 

center. A paper copy of each seismic record will be made in the field. Each record will 

be reviewed for quality to insure that adequate signal to noise levels were present for the 

shot. Upon initial acceptance, a preliminary velocity analysis will be performed in the field 

to define the subsurface structure along each spread. This preliminary review will focus on 

determining if the water table surface has been properly resolved. Upon final acceptance 

of each shot , the seismic record will be annotated to identify the transect number, the spread 

number , the shot point number, and the shot point location. 

After each record is reviewed, accepted, and annotated , the data collection procedure is 

repeated for the remainder of the shot points for each spread. 

3.3.1.2.4 Surveying 

Subsequent to the seismic data collection, a survey will be performed to provide X, Y ,Z 

station information for the seismic shot point locations to + 1.0 feet horizontally and + 0 .1 

feet vertically . These data will be used during seismic data reduction and seismic modeling . 

3.3.1.3 Data Reduction 

3.3.1.3.1 First Break Analysis 

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

seismic energy at each geophone location to provide details about the subsurface geology. 

The time when the seismic energy arrives at each geophone location is referred to as the 

first break. Each seismic record will be reviewed , both using the seismograph CRT and the 
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paper records, to determine the first breaks at each geophone . This analysis will be 

preliminarily performed in the field with the data checked after the completion of the field 

program. These first break data values will be tabulated and used to create time-distance 

plots as described below . 

3.3.1.3.2 Time-Distance Plots 

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

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

versus the geophone locations (distance). These time-distance plots form the basis of the 

geophysical interpretation. 

3.3.1.3.3 Velocity Analysis/Layer Assignment 

The time-distance plots will be individually analyzed to assign each first break arrival to an 

assumed layer within the subsurface. It is estimated that up to four distinct seismic layers 

may exist at the site. These include the unsaturated and saturated surficial deposits , the 

weathered bedrock, and the competent bedrock. In general , these various layers can be 

grouped into broad ranges of seismic velocities . As an example; unsaturated deposits will 

generally· have a seismic velocity of less than 2,500 feet per second. By comparison, the 

saturated deposits should have seismic velocities in the range of 4 ,500 to 5,500 feet per 

second. 

The time-distance plots will be interpreted to yield the velocity distribution within the 

subsurface. Each first break arrival will be assigned to one of the above mentioned layers . 

This velocity analysis and layer assignment will form the basis for the data files to be used 

during the seismic modeling. 

3.3.1.4 Data Interpretation 

3.3.1.4.1 Computer Processing 

Once the first break analysis and layer assignments are complete, input seismic data files 

will be created for use in the seismic modeling software . The input files include all of the 

information pertaining to the spread geometry, shot point locations and depths , first break 

arrivals , and layer assignments . The elevation data will also be input into the computer 
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files. The computer program, SIPT2 version 2 of the Bureau of Mines original program 

SIPT (Scott, 1977) will be used to model the seismic data. 

The following software programs will be used for seismic data acquisition, processing and 

interpretation. 

SIPIK-Electronic data transfer from seismograph to personal computer and interactive first 

break picking. 

SIPIN-Creation of input files necessary for interpretation program SIPT2. 

SIPT2-Two dimensional cross-sectional modeling program for layer velocity interpretation. 

All of these programs are produced by Rimrock Geophysics , Inc. of Lakewood, Colorado. 

SIPT2 is version 2 of the Bureau of Mines original program SIPT. 

In summary, the following procedures and software are utilized in the collection, 

processing, and interpretation of seismic refraction data. After the data is collected with the 

seismograph it is electronically transferred from the seismograph to a personal computer 

using the -program SIPIK. In addition to data transfer capabilities, this software allows the 

user to perform computerized first break picks of seismic arrivals. Along with this program 

Parsons ES utilizes the program SIPIN which allows the user to define all data collection 

parameters and format the data files for direct input to the program SIPT2 . SIPT2, which 

is version 2 of the program SIPT, allows for the interactive computer interpretation of the 

seismic refraction data . Throughout this entire process there are no manual data entry steps . 

This is discussed further in the following sections . 

3.3.1.4.2 Computer Modeling 

The computer program SIPT2 will be used to model the seismic refraction data. SIPT2 is 

an interactive computer program developed for the inverse modeling of seismic refraction 

data . SIPT2 reads data directly from the multi-channel seismograph and allows it to be 

processed immediately using many methods . This program uses input seismic refraction 

data to create two-dimensional cross-sectional models of velocity layering within the 

subsurface. The program uses the delay time method to produce a first approximation of 

the subsurface velocity layering. This approximation is then refined through the use of 
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iterative ray tracing and model adjustment to minimize the differences between field 

measured first arrival times and the forward modeled raypath times. The program also 

provides various levels of velocity analyses that will be reviewed to provide diagnostic 

information on the model solutions . 

3.3.1.4.3 Interpretation 

The results of the computer modeling will be reviewed with the known geology of the site . 

The subsurface velocity layering will be attributed to known or expected geologic units. A 

detailed analysis will be made of the velocity distribution of the upper, unsaturated materials 

to ensure that , near surface low velocity materials are not adversely affecting the data 

quality and interpretation. The velocity distribution within the bedrock will also be 

reviewed to provide information on the presence and degree of weathering and to identify 

any lithologic or fracture related changes within the bedrock. 

3.3.1.4.4 Seismic Cross-Sections 

Based upon the seismic refraction data and the logs from the various monitoring wells , two 

seismic cross-sections will be generated for each SWMU. These cross-sections will show 

the land surface elevation and the elevation of the water table and bedrock surfaces_ If the 

presence of other geologic units is determined from the seismic data, these will also be 

shown. The locations of bedrock piezometers, along with the stratigraphic information 

derived from them, will be shown on these cross-sections. 

3.3.2 Electromagnetic (EM-31) Survey 

3.3.2.1 Objectives 

Electromagnetic (EM-31) surveys may be performed at selected SWMUs . The objectives 

of the EM-31 surveys will be to delineate waste boundaries , identify the location of buried 

metallic objects , and identify the locations of old disposal pits . The EM-31 method will 

typically be employed in conjunction with Ground Penetrating Radar (GPR) surveys so as 

to provide significant redundancy during the geophysical investigations. 
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3.3.2.2 EM-31 Survey Procedures 

The electromagnetic data at each SWMU will be collected using both grid and profile based 

surveys. In general, the grid based surveys will use either a 10 foot by 10 foot or 20 foot 

by 20 foot grid spacing. The corners of the geophysical survey grids will be established 

using a registered NY State land surveyor. The individual EM-31 survey lines and station 

locations will be established using both hip chains and hand held compasses. 

At all of the SWMUs where EM-31 data will be collected, a data logger will be used to 

record the individual electromagnetic readings . Both the in-phase and quadrature 

components of the electromagnetic field will be measured and recorded . Readings will be 

measured both parallel and at 90° to the transect line at every location. These data will in 

turn be stored on a computer and printed out at the end of each field day . For each SWMU 

where EM-31 data i~ to be collected, a calibration area, free of cultural interference, will 

be established. The EM-31 response will be measured at this area at the start of each day . 

This check will be made every 2-3 hours throughout the survey to insure that no significant 

meter drift is occurring during each survey. 

3.3.2.3 Data Interpretation 

Upon completion of each electromagnetic survey, the data will be presented in both profile 

and contour form. Both the in-phase and quadrature components will be plotted. This 

multiple presentation format will aid in the interpretation of the data. All of these 

presentation aids will be interpreted to identify the locations of buried metallic objects, 

disposal pits, waste boundaries, and areas of elevated ?ubsurface soil apparent 

conductivities . These data will be compared to the results of the GPR surveys to provide 

as complete and accurate interpretation of the subsurface conditions at each SWMU as 

possible. 

3.3.2.4 Data Verification 

The EM-31 instrument is calibrated by the manufacturer. This calibration can be rechecked 

in the field but this requires that access to highly resistive rock outcrops are available. A 

secondary field calibration is performed on a daily basis to insure repeatability of 

measurements and to check against daily meter drift. This field calibration is the only 

performance evaluation that is performed on these instruments. The EM-31 data will be 
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collected at each SWMU to evaluate only relative variations in subsurface conductivities . 

The absolute terrain conductivity is not required since the individual SWMU objectives are 

to identify relative variations in subsurface conditions associated with waste boundaries, 

buried metallic objects, etc. During the individual SWMU surveys, up to five station 

repeats will be performed on a daily basis so as to qualitatively evaluate the overall data 

repeatability . 

3.3.3 Electromagnetic (EM61) Survey 

3.3.3.1 Objectives 

Electromagnetic surveys may be conducted with the Geonics EM61 High-Sensitivity Metal 

Detector at selected SWMUs. The objective of the EM61 surveys is to identify the location 

and depth of buried metallic objects, including UXO, utility lines, underground storage 

tanks, and waste disposal pits. The unit is capable of detecting a single drum at a depth of 

about 10 feet. The EM61 utilizes time-domain electromagnetic principles to provide higher 

resolution and rejection noise than the frequency-domain EM31. However, the EM61 is not 

well-suited to map shallow groundwater contamination or changes in surficial geologic 

materials. 

3.3.3.2 EM61 Survey Procedures 

The EM61 can be operated by one person. The device consists of a one-meter square 

transmitter/receiver frame , an electronics backpack, and a hand-held data logger. The frame 

houses two coaxial coils: one 40 cm above the other. The frame may be equipped with 

wheels and towed as a cart behind the operator. Alternatively, in rough terrain, the wheels 

are removed and the transmitter/receiver frame may be carried by the operator. 

The corners of each EM61 grid will be established by a registered NY State land surveyor . 

Additional temporary markers or flags will be placed for control within the grid. Data is 

typically collected along parallel profile lines spaced 5 feet apart. Discrete measurements 

are taken every 8 inches along the profile lines . Measurements are automatically triggered 

by the survey wheel and stored in the data logger. The voltages (mV) induced in both 

receiver coils are recorded at each station. 

In addition to the EM61 operator, a second individual will record the progress of the survey 

as well as any surface features that might affect the response of the instrument. Detailed 
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recordkeeping will facilitate the discrimination of surface and subsurface objects. This 

person will also place survey markers to allow the EM61 operator to maintain accurate 

profile lines . 

3.3.3.3 Data Interpretation 

Upon completion of each EM61 survey, the data will be presented in both profile and 

contour form as a check of data quality and completeness. After correcting for bias or 

offset in each data set, the response from the lower coils will be presented as color contour 

maps to facilitate interpretation. The difference in the response of the upper and lower coils 

may be used to estimate the depth of each anomaly . The EM61 data will be compared to 

the results of other geophysical surveys to provide a comprehensive interpretation of 

subsurface conditions. 

3.3.3.4 Data Verification 

The EM61 is calibrated by the manufacturer. There is no means or necessity to calibrate 

the instrument in the field . The functionality of each instrument is tested daily by passing 

the EM61 over a known metallic object and noting the response. The background response 

of the EM61 may vary slightly from day to day or from instrument to instrument. 

However, post-processing of the data removes this bias. Interpretation of EM61 data 

requires only the relative response of each receiver coil. 

3.3.4 Ground Penetrating Radar (GPR) Survey 

3.3.4.1 Objectives 

A GPR survey of selected areas within a SWMU will be conducted to locate buried 

structures (i.e. , buried or filled-in pits, trenches , disposal areas) and obtain more 

information on anomalies detected during the electromagnetic surveys. GPR can also 

identify the original ground surface beneath berms . 

3.3.4.2 GPR Survey Procedures 

The GPR instrument will be hand operated on the areas at each SWMU identified in Section 

4 of the Work Plan. As the equipment is pulled across the site , the reflected radar pulses 

are transmitted to the receiver unit where they are converted to analog signals . The analog 
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signal is transmitted to the control unit where the signal is electronically processed and sent 

to the graphic recorder. The graphic recorder produces a continuous chart display on 

electro-sensitive paper. This real-time display enables the operator to interpret the data on 

site. 

3.3.4.3 Data Verification 

Data from the GPR survey will be verified when subsurface explorations are performed to 

identify anomalies and penetrate through disposal pits. 

3.3.5 Exploration of Subsurface Geophysical Anomalies 

3.3.5.1 Objectives 

Exploration of subsurface geophysical anomalies will be performed to verify the data 

obtained during the GPR and electromagnetic surveys . 

3.3.5.2 Excavation Procedures 

Only those SWMUs that potentially contain UXOs will be investigated by a UXO technician 

with the aid of UXO Safety Officer and UXO Project Leader. All SMWUs not suspected 

of containing UXOs will have excavations performed without the aid of UXO personnel. 

The excavations will be performed using a backhoe with a smooth-edged bucket operated 

by a UXO technician (if required). At no time will non-UXO personnel be permitted on 

the excavation site until they are cleared to enter by the UXO Safety Officer. The 

excavation will extend to a distance of five feet on either side of the subsurface anomaly. 

The width, length, and depth will be based on the size of the geophysical anomaly with 

applicable considerations for prevailing conditions such as flooding or stability of the 

excavation. Based on consultation with the Project Leader, UXO Project Leader, and UXO 

Safety Officer, the final depth of excavation will be decided. The boom and bucket of the 

backhoe will be operated in such a manner as to not exert impact or shock to the soil or its 

contents . The depth of the excavation increment (not to exceed two feet) will be at the 

discretion of the UXO Safety Officer. The contents of each bucket of material removed 

from the excavation will be gently placed on the ground and spread out to expose the 

contents as much as possible for a visual inspection. If at aqy time during the excavation, 

the UXO Safety Officer determines the risks and hazards are too great to proceed with the 
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excavation, the excavation will be halted. The UXO Safety Officer has absolute and final 

authority in determining the procedures and safety issues associated with the excavation. 

All SWMUs not suspected of containing UXOs will be investigated without the aid of UXO 

personnel. 

The excavation will be continuously monitored with a PID or OVM. At no time will any 

personnel be permitted to enter the excavation. If the pit is not closed immediately after any 

samples have been obtained, the excavation will be barricaded to prevent accidental entry 

by personnel working on the site. Each excavation will be marked after closure as needed 

for identification of the site. 

A log containing the location of each excavation will be maintained by the UXO team. The 

log will include the excavation number, location, items observed (such as UXOs or drums), 

and other significant data. Records pertaining to sampling, geological data and associated 

requirements will be maintained by the project geologist as described in Section 3 .4. 3 of this 

appendix. 

Due to the potential hazards associated with the excavations, when necessary, the UXO 

contractor will obtain samples for the project geologist in accordance with the sample 

collection procedures described in Section 3.3.3 of this appendix. The excavation 

equipment will be cleaned between excavation sampling operations in accordance with 

decontamination procedures outlined in Section 4.4 of this appendix. 

3.4 SOIL SAMPLING 

3.4.1 Objectives 

Surface and subsurface soil samples will be obtained to determine the nature and extent of 

contamination within and around each SWMU; and establish background levels in similar 

soils . 

3.4.2 Boring Techniques 

Hollow stem augers (4.25 or 6.25 inch I.D .) will be used to drill each boring . The borings 

will be advanced to "refusal" which will represent the depth of the "competent" bedrock. 

Penetration through the till and upper few feet of the weathered shale can be easily 

documented by split spoon sampling and the augering rate. However, the determination at 

auger "refusal" in competent shale will be somewhat subjective as the hollow stem augers 
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can generally penetrate through the shale although at a very slow rate . For the purposes of 

these studies, auger "refusal" in "competent" shale will be defined as the depth (after 

penetrating the weathered shale) when augering becomes significantly more difficult and 

auger advancement is slow . 

Remote drilling operations may be required at some of the SWMUs due to the potential 

presence of unexploded ordnance . Drilling procedures could involve the manual set up of 

the augers and split spoons, remote auguring, remote driving of the split spoon and manual 

retrieval of the split spoon sample. 

Soil samples will be collected continuously during the boring using a standard three-inch 

diameter, two-foot long carbon steel split spoon barrel. Soil samples will be screened for 

volatile organic compounds using a PID or OVM and for radioactivity with a radiation 

meter . Three of the samples from each boring will be selected for chemical analysis : I) 

0 to 2 inches below grade; 2) immediately above the water table ; and 3) midway between 

samples (1) and (2) . The intermediate sample will be collected at a depth where one of the 

following site specific items occurs: (1) a stratigraphic change such as the base of the fill , 

(2) evidence of perched water table, (3) elevated photoionization detection (PID) readings , 

or (4) visibly affected soil (e.g ., oil stains). If none of these occur , then the intermediate 

sample will be collected at the halfway point between the samples collected at the surface 

and at the water table . If intermediate split spoon samples exhibit elevated PID readings, 

the one with the highest concentration will be the one intermediate sample to be analyzed . 

Each of these samples will be submitted for chemical testing for parameters identified in the 

Chemical Data Acquisition Plan. Samples to be analyzed for volatile organic compounds 

will be collected first in two 40 ml vials with septum seals; these soil samples will not be 

, homogenized or composited during the sampling process . The remaining soil from the 

spoon will be mixed (homogenized) in a decontaminated stainless steel bowl with a 

decontaminated stainless steel utensil and placed in appropriate sample containers . 

All borings will be logged using a standardized boring log form (Figure A-2). Soil samples 

will be classified according to the Unified Soil Classification System (USCS). In addition , 

a lithologic description will be provided according to the Burmiester system. Each boring 

log will record: 

1. Boring identification and location; 

2 . Type of and manufacturer's name of drilling equipment; 

3. Type and size of sampling and drilling equipment; 
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4. Starting and ending dates of drilling; 

5. Length and depth of each sampled interval ; 

6. Length of each recovered sample; 

7. Depth of all stratigraphic changes ; 

8. Lithologic description according to the Burmiester system and soil classification using 

standard uses nomenclature; 

9. Depth at which groundwater is first encountered; 

10. Depths and rates of any water losses ; 

11. Depth to static water level; 

12. Depths at which drilling problems occur and how the problems are solved; 

13. Total boring depth; 

14. Reason for terminating borehole; 

15. Surface elevation; and 

16. voe readings of split spoon samples_ 

Selected soil samples will be collected for grain-size analysis . The data will be used for one 

or more purposes including selection and design of remediation technologies , estimation of 

hydraulic conductivity, and if necessary, selection of sand pack material for well 

construction. Soil samples will be collected above and below the water table. The grain 

size analysis will be performed using ASTM method D :422-63 or a similar method and will 

include a 'determination of the particle size distribution of the silt and clay fraction [No. 200 

(75nm) sieve] using a hydrometer or similar method. The results will be plotted on a grain

size distribution curve. 

After the boring is completed, it will be filled to the ground surface with lean grout 

containing at least 3 % bentonite powder by volume. The cement/bentonite grout seal will 

be placed from the bottom of the boring to approximately 3 feet below the land surface by 

pouring the mixture into the hole. The grout mixture will consist of Portland cement 

(ASTM e 150-86) and water in the proportion of not more than 7.0 to 8.0 gallons (gal) of 

clean water per bag of cement [1 cubic foot (ft3) or 94 pounds (lb)]. Additionally, 3 percent 

by weight of bentonite powder will be added to help reduce shrinkage of the grout mixture. 

The grout will be allowed to set a minimum of 48 hours. If the borehole is greater than 15 

feet and groundwater is present in the borehole, the grout will be pumped through a tremie 

pipe to the bottom of the boring. Grout will be pumped in until undiluted grout discharges 

from the bore hole at the ground surface. A bentonite backfill consisting of bentonite pellets 

will be placed from the top of the cement/bentonite grout seal to the ground surface and 

allowed to hydrate. 
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OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. II CLIENT: I BORINGNO.: 

PROJECT: 

LOCATION : JOB NO. : 

EST. GROUND ELEV. : 

DRILLING SUMMARY: START DATE: 

DRILLING HOLE DEPIB SA.\!PLER HAMMER FINISH DATE: 

ME:n!OD DIA INT. SIZE 1YPE 1YPE W!/FAll CONTRACTOR: 

DRILLER: 

INSPECTOR: 

CHECKED BY: 

CHECK DATE: 

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 SP!N CASING WL WJRE-LINE ST SHELBY TUBE 

. 3S 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPl'll= NERGY READING TIME DATE TIME DATE WEATHER 

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 

QA/QC: INVESTIGATION DERIVED WASTE: 

QNQC SAMPLES COLLECTED: YES or NO AMO UNT OF SOIL DRUMMED: 

Duplicate Sample N umbe r: 

MRD Sample Nwnber. DRUM NUMBER: 

QNQC Rinsate Sample Number: 
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ENGINEERING-SCIENCE, INC. I CLIENT: I BORING #: 

MONITORING 

I 

COMMENTS: lom,~, INSTRUMENT INTERVAL BGD TIME 

™""''°' 
DATE: 
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OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: I BORING #: 

MONITORING 

I 

COMMENTS: 

1D=S< 
INSTRUMENT INTERVAL BGD TIME 

~,m,w,, 
DATE: 

u a~vwLc; · Le; 

E DESCRIPTION 
p BLOWS PENE- RECOV- DEPTI< RAJ: uses STRATUM 
T PER 'TRATION ERV INf NO. voe CLASS CLASS 
H • RANGE RANGE (FEEI) SCRN (As per Burmeister: color, grain size, MAJOR COMPONENT, Minor Components 

(Ff) INCHES (FEEI) (FEEI) with amowit modifieI3 and ittain-size, density, stratification. wetness, etc.) 

- - --- -- - -

-- -- - -

-- -- - -

-- -- - -

-- -

- - --- -

- - --- -- - -

-- -- - -

-- -

- - -

-- -
1-- - -

-- -- - -

-- -
~ - -

-- -
1-- - -

-- -- - -

-- -

- - -

-- -- - -

-- -

- - -

-- -

- - -

-- -
- - -
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Split spoon barrels will be decontaminated as described in Section 4 .4 of this appendix . 

Drilling augers will be steam cleaned along with other drilling equipment between boring 

locations. 

3.4.3 Test Pitting Techniques 

The primary objective of the test pitting is to provide a means for visual evaluation of 

subsurface soils and collection of soil samples. Test pitting will also be used to investigate 

anomalies discovered during the geophysical surveys. 

Test pit locations will be marked in the field prior to performing the excavation. The 

excavations will be performed with a backhoe using a smooth edged bucket when possible. 

The top 6 to 12 inches of soil will be segregated so that it can be used to cover the other 

backfilled soils when the test pit is closed. The length and width of the excavation will be 

kept as small as practical to minimize the potential of exposing field personnel to hazardous 

conditions . If UXOs or explosives are anticipated to be present, UXO personnel will 

perform the excavation and obtain the soil samples . Procedures to excavate soils that may 

contain UXOs are described in Section 3. 2 .4 of this appendix. A staging area, which 

includes run-off containment features, will be set up for visual inspection of the soils so that 

soils partially contaminated with hazardous constituents are not spread out over the site. If 

UXOs or explosives are observed in excavated soils where they were not anticipated, the 

excavation will be stopped until the UXO personnel can examine the situation and 

recommend a course of action to the AE Safety Officer . 

The excavation will be continuously monitored by the project geologist with a PID . At no 

time will any personnel be permitted to enter the excavation. Any containers excavated 

from a pit containing liquid or solid substances will be overpacked and , later, tested for 

hazardous constituents . The test pit will be closed by backfilling the pit with the soil that 

was removed from it . As discussed above, the surface soils will be backfilled last. If the 

pit is not to be closed immediately after the required samples have been obtained, the 

excavation will be barricaded to prevent accidental entry by personnel working on the site. 

Each excavation will be marked after closure as needed for identification of the location. 

A log for each test pit will be prepared to record the subsurface soil conditions, monitoring 

data, location of samples obtained, and other information as shown in Figure A-3. Where 

appropriate, photographs of the test pits will be taken. 
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Samples will not be collected from every test pit location, as some test pits will be excavated 

only to investigate the source of geophysical anomalies. The criteria for selecting test pit 

samples will depend on the scope defined in the RI/PS Project Scoping Plan. However, in 

general the test pit samples will be collected at a depth where one of the following occurs: 

1) a stratigraphic change as at the base of fill, 2) evidence of a perched water table, 3) 

elevated PID readings, or 4) visibly affected soil (i.e., oil stains). 

Test pit samples will be collected using the bucket of the backhoe. The bucket will be 

scraped along the side of the test pit at the desired depth to allow sediment to fall into the 

bucket or the bucket will scoop soil from a desired depth in the test pit. Samples for 

volatile organic analyses will be collected from the bucket and placed in vials. For the 

remaining samples, the soil will be collected from the backhoe bucket with a stainless steel 

shovel or scoop, mixed in a stainless steel bowl, then transferred to the appropriate sample 

containers_ 

Some composite samples will be collected from test pits . To prepare soil composite 

samples, equal sized subsamples are placed into a decontaminated stainless steel container 

(e.g. , bowl, pan) and thoroughly mixed. The required volume is then recovered and placed 

into the sample container, while the excess is discarded. Whenever possible compositing 

of soils should be limited to situations where dry or loosely bound (non-agglomerated) 

materials are present, as wet or agglomerated materials are difficult to homogenize without 

mechanical devices . 

The excavation equipment will be cleaned between test pit excavations as described in 

Section 4.4 of this appendix. 

Berm excavations with a back hoe will be performed in the same manner as test pits . 

3.4.4 Surface Soils 

Grab samples of surface soils will be obtained by removing a representation section of soil 

from O to 2 inches below ground surface. The section will have a similar cross-section over 

the entire depth range of the sample. Volatile organic samples will be collected as core 

samples from a depth of O to 2 inches below ground surface (less organic matter). Data 

regarding the soil sample will be recorded on the sampling record form for soils (Figure A-

4). Surface soil samples will be collected with a stainless steel trowel or scoop, then placed 
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TEST PIT REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: I TEST PIT#: 

PROJECT: JOB NUMBER: 
LOCATION: EST. GROUND ELEV. 

INSPECTOR: 

TESTPIT DATA CONTRACTOR: 
LENGTH WIDTH DEPTH EXCAVATION I SHORING METHOD START DATE: 

COMPLETION DATE: 
CHECKED BY: 
DATE CHECKED: 

MONITORING DATA QA/QC DUPLICATE SAMPLE: YES or NO 
INSTRUMENT DETECTOR BACKGROUND TIME/DATE Duplicate Sample Number. 

MRD Sample Number. 

QA/QC Rinsate Sample Number: 

COMMENTS: 

SCALE VOC./ SAMPLE STRATA DESCRIPTION OF MATERIALS 

!FT\ RAD. NUMBEll DEP'TH RA~GE SCHEMATIC (BURMEISTER METHODOLOGY) REMARKS 

- -

- -
--

- -

1 --

- -

- -

- -

- -

2 - -

- -

- -

- -

- -

3 - -

- -

- -

f-- -

- -

4 - -

f-- -

- -
f-- -
f-- -

5 
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TEST PIT REPORT 
ENGINEERING-SCIENCE INC. I CLIENT: I TEST PIT #: 

MONITORlNG DATA 
INSTRUMENT DETECTOR BACKGROUND TIME/DATE DATE START: 

DATE FINISH: 

INSPECTOR: 

CONTRACTOR: 

SCALE VOC./ SAMPLE STRATA DESCRIPTION OF MATERIALS 

(FT) RAD. NUMBEJ< DEP'll-1 RANGE SCHEMATIC (BURMEISTER METHODOLOGY) REMARKS 

- -

>--- -

>--- -

>--- -

>--- -

- -

- -

- -

- -

- -

- -

- -

--

--

- -

- -

- -

- -

- -

f-- -

f-- -

>--- -

f-- -

f-- -

>--- -

>--- -

>--- -

>--- -
- -
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SAMPLING RECORD - SOIL/SEDIMENT 
ENGINEERING - SCIENCE, INC. lcLIENT: I DATE: 

PROJECT: INSPECTOR: 

LOCATION: LABORATORY: 

SAMPLING STAFF: 

WEATHER/ FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES\ CHAIN OF CUSTODY #: 

REL. WIND GROUND I SITE 

TIME TEMP WEATHER HUMIDITY VELOCITY DIRECTION SURFACE MONITORING 

(24 HR) (APPl>Y> /APPl>Y> /GEN) /APPllY\ /0- 360) CONDITIONS INSTRUMENT DECTECTOR 

SAMPLE DE TH TYPE GRAIN uses FOREIGN SAMPLE CLEANING CONTAINER MON. QCSPL 

# RANGE TIME (GRAB I COMP.) COLOR SIZE CLASS MAT. /YIN) DEVICE PROCEDURE SIZEfrYPE VOC/RAD /YIN\ 

QA/QC SAMPLES: 

QA/QC DUPLICATE SAMPLES COLLECTED: YES or NO 
Duplicate Sample Name: 
MRD Sample Name: 

QA/QC RINSATE SAMPLE NAME: 

COMMENTS: 
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in a stainless steel bowl. Any VOC samples will be placed in VOA vials before mixing the 

soil. The soil will then be mixed and placed in the remaining sample containers. 

3.4.5 Health and Safety Procedures 

All soil sampling will be performed in accordance with the health and safety procedures 

described in Appendix B of this Work Plan. At SWMUs where there is a potential for 

UXOs and explosives , access routes and sampling work areas will be searched by UXO 

personnel prior to soil sampling operations . The boundaries of the access routes will be 

marked with orange survey flags . All UXOs located during the search operation will be 

flagged with yellow survey markers . 

Remote drilling and test pitting by UXO personnel will be performed at locations deemed 

advisable by the Project Manager and UXO personnel. 

All samples collected during the soil sampling operations at potentially UXO SWMUs will 

be inspected by UXO personnel for small UXO components prior to on-site testing or 

shipment for off-site laboratory testing. In areas heavily contaminated by UXOs or UXO 

components , samples will be collected by UXO personnel. 

3.5 MONITORING WELL INSTALLATION 

This section outlines the installation of overburden monitoring wells. In the event that 

monitoring well pairs or clusters are necessary, this section also discusses installation of 

shallow and deep bedrock wells . A 4 1/4-inch or 6 1/4-inch hollow-stem auger will be used 

to drill the borings and install the overburden wells. If necessary, rock coring or air rotary 

methods will be employed for drilling and installing the monitoring wells in bedrock. 

All activities described in this procedure will be overseen by a qualified geologist. 

3.5.1 Obiectives 

The objectives of this task are to install monitoring wells that will provide representative 

samples of groundwater quality and accurate determinations of piezometric head in the 

overburden and, if necessary bedrock, aquifers . The overburden wells will have a 

maximum screen length of ten feet and will be screened across the water table and through 

the entire till/weathered shale aquifer if possible. Based on depth to water measurements 
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and boring logs from previous reports on the Seneca Army Depot Facility , the water table 

occurs within the till . If the water table occurs in competent bedrock or there is a potential 

for impacts to groundwater in bedrock, shallow and/or deep bedrock wells may be installed. 

If a saturated thickness of greater than 20 feet is encountered multiple monitoring wells will 

be installed. 

3.5.2 Decontamination of Equipment 

Every appropriate precaution must be taken during drilling and construction of monitoring 

wells to avoid introducing contamination into the borehole. All equipment to be placed into 

the boring will be decontaminated before use at the site and between boreholes using EPA 

Region II and NYSDEC protocols. Equipment must be steam-cleaned between holes and 

only non-chlorinated potable water may be used during drilling operations, unless otherwise 

approved by the NYSDEC. The manufacturers of PVC pipe immediately wrap the pipe in 

plastic bags after it comes off the extrusion line to protect the pipe from any contamination 

during storage and transport. Companies who prepare the pipe for use in well construction 

typically slot the pipe, dust it , wash it with a mild Alconox solution, and also wrap it in 

plastic to protect if from contamination during storage and transport. The PVC pipe will 

be steamcleaned prior to installation in the borehole. 

3.5.3 Well Installation 

This section provides information on installation of overburden and bedrock monitoring 

wells as well as microwells , which will be used for collecting groundwater for field 

screening. 

Proper design, construction, and installation of the proposed monitoring wells are essential 

for accurate interpretation of the groundwater data. The program to be implemented is 

consistent with the USEPA Region II CERCLA QA Manual and the NYSDEC Technical 

and Administrative Guidance Manuals (T AGMS) regarding design, installation, development 

and collection of groundwater samples. Further, the program is in compliance with all 

requirements described in the NYSDEC, 6 NYCRR Part 360, Solid Waste Management 

Facilities Regulations , Section 360-2. 11 , which details groundwater monitoring well 

requirements. 

The installation of each monitoring well will begin after the boring has been completed. 

Only one well will be installed in each boring . Installation will begin within 48 hours for 
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fully cased boreholes. Once installation has begun, no breaks in the installation process will 

be made until the well has been grouted and the drill casing removed. In some instances 

installation of well clusters (i.e., overburden and bedrock wells) may be required. The 

number of wells at a sampling location will depend on the heterogeneity and simplicity of 

the geology, the physical/chemical properties of the contaminants, and the location of the 

suspected sources of pollutants . 

Overburden wells will be installed using hollow-stem augers . These wells will be screened 

from 3 feet above the water table to the top of competent bedrock. Figures A-5 and A-6a 

illustrate typical overburden monitoring wen details. Water table variations, site 

stratigraphy, expected contaminant flow will also be considered in determining the screen 

length and position. Previous well logs and current fieldwork suggest these wells will not 

be more than 20 feet deep with well screen lengths of 10 feet or less . Soil split spoon 

samples win be conected continuously as the auger penetrates the formation. Soil samples 

will be collected as described in the soil boring program. The monitoring wens will be 

constructed of new 2-inch National Sanitation Foundation (NSF) or ASTM-approved 

schedule 40 PVC wire wrapped screens as required by NYSDEC with threaded, flush 

joints that contain a rubber gasket. No solvents or gloves , or other adhes_ives will be used 

to connect the PVC casing. A silt sump "point" will be placed at the bottom of each well. 

The slot size for the monitoring wens has been determined and approved as part of an 

earlier RI at the Ash Landfin at SEDA. NYSDEC, USEPA, and the Army have reviewed 

the grain size curves for till and weathered shale from the OB Grounds as wen as the 

documentation determining the proper screen size based on these curves . Given the types 

of formation materials (which were confirmed from visual soil classification at the OB 

Grounds, Ash Landfill, and 25 ESI sites in various locations at SEDA) the nature of their 

deposition, and their widespre~d distri~ution in the area , the till and weathered shale 

samples -are not significantly diffe{ent from the OB Grounds to preclude the use of these 

curves from the OB Grounds for slot size selection at the sites involved in this RI/FS 

program. A 0.010-inch slot size used with a #3Q-ROC filter pack was determined to be 

appropriate for the monitoring wells on-site. 

Several methods for sizing filter materials and well screen openings are available in the 

literature. The methods are cited in Aller et al., (1989), Handbook of Suggested Practices 

for the Design and Installation of Groundwater Monitoring Wens , Environmental 

Monitoring Systems Laboratory Office of Research and Development, U.S. Environmental 

Augus t, 1995 
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Protection Agency, Las Vegas, Nevada, EPA 600/4-89/034, and Driscoll, F.G. (1988). 

Groundwater and Wells. Most methods are similar in concept and do not differ appreciably 

in their results. The first step in designing the filter pack is to obtain sieve analyses on the 

sample of the formation intended to be monitored. The filter pack material size is selected 

on the basis of the finest formation materials present. 

A sand pack will be placed by pouring sand from the surface into in the annular space 

between the well screen and the hollow stem auger. If the well is greater than 15 feet deep, 

a tremie pipe will be used to place the sand pack. The sand pack will not extend more than 

2 feet (but at least 6 inches) above the top, or 6 inches below the bottom of the screen. A 

finer grained sand pack material, 6 inches thick, will be placed at the top of the sand pack, 

August, 1995 
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between the sand pack and the bentonite seal to prevent infiltration of the bentonite into the 

sand pack around the well screen. A layer of bentonite pellets, between 1 and 2 feet thick, 

will be used to seal the well and will be poured within the annular space. Potable water will 

be poured on the pellets in a continuous stream for a period of one hour. Then, the 

remaining annular space will be completely filled with a lean cement grout containing at 

least 3 % by weight bentonite to cement. The grout mixture will be placed in the annular 

space by pouring it from the surface. 

In all instances, wells will be protected with a steel casing, at least 4 inches in diameter in 

untrafficed areas. This protective steel casing will extend 3 1/2 feet below the ground 

surface to prevent heaving by frost. The depth of the protective casing may be reduced to 

allow for better well construction in shallow bedrock situations. However, in this instance 

the casing should be shortened so that no more than 2. 5 feet stick up above the ground 

surface. The protective casing will have a locking cap and a brass, weather resistant 

padlock. Duplicate keys will be obtained. A cement collar will surround the well. A weep 

hole will be drilled at the base of the protective steel casing above the cement collar to allow 

drainage of water. A locking expandable cap will also be placed in the top of the well 

casing. This cap will provide protection from inappropriate filling of the well , should the 

protective casing lock be broken. To allow the water in the well to equilibrate when the 

expandabie cap is tightened, a small slot shall be cut in the PVC well pipe I-inch below the 

base of the expandable well cap . A permanent well identification marker will be attached 

to the steel protective casing. 

Three protective ballards will be placed around each monitoring well that has a steel

protective casing . The bollards will be placed 3 feet from the well. At each bollard 

location, from 2 to 2.5 feet of the bollard shall be cemented below the ground surface and 

at least 2 .5 feet shall be exposed above the ground surface. Care should be taken to ensure 

that the ballard is not cemented at depth that corresponds with the screened section of the 

well. 

In trafficked areas where the steel casing may be hit, a roadway box will be installed. 

Where flush-mount wells are required, the surface completed protective casing will be a 

roadway box . The cement/bentonite grout will fill the annulus of the borehole to a depth 

equal to at least 6 inches below the ground surface. The roadway box will then be placed 

in the hole so that the rim of the box is at or no greater than 1 inch above the ground 

surface. The roadway box steel casing will be seated into the grout. The space between 

the roadway box and the borehole will be filled with neat cement to the ground surface. 
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The roadway box will contain a bolt-down top and rubber gasket. A locking cap will be 

paced on the end of the riser pipe. For roadway boxes, no slot for groundwater 

equilibration will be cut in the PVC to prevent possible infiltration of surface water into the 

well in the event the roadway box fills up with surface water. If the box needs to be 

installed underground due to earth moving operations at the SWMU, a large magnet will 

be placed in the roadway box so that it can be easily found . 

The monitoring well protective casings will be marked with the well number using metal 

stamps, a metal plate pop riveted to the steel casing, not to the cover, or paint on the pipe, 

not the cover . The well number will be painted on the roadway box cover and etched on 

a metal tag on the locking cap inside the roadway box. The details of well installation will 

be recorded . 

If required, shallow bedrock wells will be installed in the following manner. The shallow 

bedrock wells will be installed using a drilling rig equipped with 4.25 or 6 1/4-inch I.D . 

hollow stem augers, a 5 7 /8-inch roller bit , and HQ size coring equipment. The shallow 

bedrock wells will be double cased. Figure A-6b illustrates typical shallow bedrock well 

details. At each location a 4-inch steel casing will be installed approximately 3-4 feet into 

the competent shale using hollow stem augers and a roller bit. The 4-inch steel casing will 

be installed with a 2-foot bentonite seal at its base and the annular space between the 4-inch 

casing and the borehole grouted to the surface and allowed to set for a minimum of 48 

hours. Next , an HQ size coring bit and core barrel will be used to advance the hole from 

0 to 10 feet into competent shale (Figure A-7). During coring, potable demonstrated 

analyte-free water will be pumped into the corehole to serve as a lubricant and also to 

remove the fine rock flour and shale chips from the hole. The water will be recirculated 

into the hole after passing through a steel bath with several baffles to contain most of the 

rock flour and shale chips, preventing them from being reintroduced into the corehole. The 

PVC monitoring wells will be installed in the Oto 20 foot zone of the competent shale using 

similar techniques to those described previously for the overburden wells. The filter pack 

and grout materials for bedrock wells will be installed using a tremie system or a pump 

system. 

In the event that deep bedrock wells (i.e., well clusters) are necessary they will be installed 

in the following manner. The deep bedrock wells will be installed using a drilling rig 

equipped with 4.25 or 6.25-inch I.D. hollow stem augers , 5-1/2-inch roller bit and HQ size 

rock coring equipment. The borehole will be advanced through the overburden using a 
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CORE BORING REPORT · 
ENGINEERING-SCIENCE, INC. II CLIENT: I BORING#: 

PROJECT: ______________________________ JOB NO.: 

EST. GROUND ELEV.: 

l===========================;;=================;IDATE CORING STARTED: 

1-M_O~N_IT_O~Rl~N_G ___________ ~----~-----< COMMENTS: DATE CORING COMPLETED: 

INTRUMENT INTERVAL BGD TIME CONTRACTOR: 

DRILLER: 

INSPECTOR: 

CORE EQUIPMENT: BARREL LENGTH: GEOLOGIST: 

TYPE SERIES RANGE O.D. I.D. APPROX WATER LEVEL: 
l----+---1-----------+----+-----H CHECKED BY: 

1----+---1-----------+----+-------;i OVERBURDEN THICKNESS: DATE CHECKED: 

TOTAL FOOTAGE CORED: 

BEDROCK/ CORE DESCRJPTIONS AND REMARKS 
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CORE BORING REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: I BORING#: 
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I 
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~y 
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hollow stem auger, and into the bedrock using a 5-1/2-inch roller bit and HQ size rock 

coring equipment. To reduce the potential short circuiting between shallow and deep 

bedrock monitoring wells, an unscreened, vertical zone of 20 feet will be left between the 

wells so that they each monitor discrete zones. The deep wells will be triple cased. At each 

well location 6-inch inner diameter steel surface casing will be set approximately 3-4 feet 

into the competent shale using hollow stem auger techniques. The 6-inch steel casing will 

be installed with a 2-foot bentonite seal at its base and the annular space between the casing 

and borehole grouted and allowed to set a minimum of 48 hours before drilling is resumed. 

Next, a 5 1/2-inch roller bit will be used to penetrate the 0-10 foot zone of the competent 

shale, a zone already screened by the shallow bedrock wells previously described. A 4-inch 

steel casing will be installed in this hole with a 2-foot bentonite seal at the base and the 

annular space between the 4-inch and 6-inch steel casings will be grouted to the ground 

surface. The grout will be allowed to set for 48 hours before the next drilling phase. The 

next phase of drilling will involve a combination of rock coring and constant head packer 

testing in 10 foot intervals of shale. Each 10 foot interval below the 4-inch steel casing will 

be cored in 5-foot intervals using an HQ size drill bit and core barrel. During coring, the 

core hole will be lubricated with water as previously described for the shallow bedrock 

wells. When the 10 foot interval has been cored, the conductivity of the interval will be 

determined using a constant head packer test. If the test shows the interval meets the 

minimum acceptable conductivity ( > 1 x 10-6 emfs), a well will be installed at this depth. 

If the conductivity for the interval is less than 1 x 10-6 emfs , then another 10 foot interval 

will be cored and tested. Coring and packer testing will continue in 10-foot intervals until 

a hydraulic conductivity value greater than 1 x 10-6 emfs is encountered or until a total 

depth of 100 feet is attained. If a depth of 100 feet is reached, the 10 foot zone with the 

highest conductivity will be screened. The proximity (i.e. , depth) of the well screen relative 

to potential sources of contamination will also be considered when placing the well screen. 

Any open core hole below the proposed well screen interval will be grouted and allowed to 

set for 48 hours prior to well installation. The filter pack and grout materials for bedrock 

wells will be installed using a tremie system or a pump system. 

All shallow and deep bedrock monitoring wells will be provided with an expandable locking 

well cap, a locking steel protective casing and concrete pad. Bedrock wells that consist of 

a protective casing stick up shall also have 3 protective ballards installed around their 
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perimeter as described previously in the overburden wells installation procedure. All water 

used in the drilling process will be containerized in 55-gallon drums . 

The details of the borings will be recorded on the Overburden Boring Report Form show_n 

previously as Figure A-2 . Details of the well installation will be recorded on the 

appropriate form shown as Figures A-8 to A-11. 

Microwells Installation will be performed to rapidly establish the extent of groundwater 

contamination by collecting numerous groundwater samples for field screening purposes. 

The data from the microwells will influence the location of monitoring wells. Microwell 

installation is to be used on sites where the depth to groundwater is less than 5 feet from the 

ground surface; this is commonplace at SEDA. 

The rnicrowells will consist of hollow AW drilling rods with a penetrometer point on the 

end that is advanced to a depth of 5. 0 feet. Then the rod will be retracted 1. 0 foot to 

allowing the point to fall out of the coupling , and groundwater to enter the AW rod through 

hydrostatic equilibration. Once the rnicrowell has been installed it will be allowed to stand 

until the groundwater level has equilibrated. During equilibration, the microwells will be 

capped to prevent any precipitation from entering the well. The water level in the well will 

be measured prior to sampling. Sampling procedures are described in Section 3 .6.5 of 

Appendix A. 

3.6 MONITORING WELL DEVELOPMENT AND SAMPLING 

3.6.1 Objectives 

The purpose of this task is to remove sediment and fines from the well and surrounding soil 

so that a representative sample of the groundwater can be obtained. 

3.6.2 Monitoring Well Development 

The development of monitoring wells will be performed 2 to 7 days after well installation 

and at least 7 days before well sampling and water elevation monitoring activities . 
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OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECTIVE RISER COMPLETION 
ENGINEERING-SCIENCE, INC. l[cuENT: [lwELL#: 

PROJECT: PROJECT NO: 

L,OCATION: INSPECTOR: 

CHECKED BY: 

DRILLING CONTRACTOR: POW DEPTH: 

DRILLER: INSTALLATION STARTED: 

DRILLING COMPLETED: INSTALLATION COMPLETED: 

BORING DEPTH: SURFACE COMPLETION DATE: 

DRILLING METHOD(S): COMPLETION CONTRACTOR/CREW: 

BORING DIAMETER(S): BEDROCK CONFIRMED (YIN?) 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE SURFACE CASING: 

DIAMETER: LENGTH: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WELL: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SA.:'\/D PACK: TSP: TYPE: LENGTH: 

SURF ACE COLLAR: 

TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE: 

CENTRALIZER DEPTHS 

DEPTH I : DEPTH 2: DEPTH 3: DEPTH 4: 

COMMENTS: 

* ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC 
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OVERBURDEN MONITORING WELL 
PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC. CLIENT: 

TPC 

WELL fl: 

DATE: ____ _ 

DEPTH ELBV. 

TR 

DESCRIPTION ~-- PIN 
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OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROADWAY BOX - SURFACE COMPLETION 
ENGINEERING-SCIENCE, INC. ll cLIENT: llwELL#: 
PROJECT: PROJECT NO: 

~OCATION: INSPECTOR: 

CHECKED BY: 

DRILLING CONTRACTOR: POW DEPTH: 

DRILLER: INSTALLATION STARTED: 

DRILLING COMPLETED: INSTALLATION COMPLETED: 

BORING DEPTH: SURFACE COMPLETION DATE: 

DRILLING METHOD(S): COMPLETION CONTRACTOR/CREW: 

BORING DIAMETER(S): BEDROCK CONFIRMED (YIN?) 

ASSOCIATED SWMU/ AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE SURFACE CASING: 

DIAMETER: LENGTH: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WELL: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURF ACE COLLAR: 

TYPE: RADIUS : THICKNESS CENTER: THICKNESS EDGE: 

CENTRALIZER DEPTHS 

DEPTH I: DEPTH 2: DEPTH 3: DEPTH 4: 

COMMENTS: 

• ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURF ACE 

SEE PAGE 2 FOR SCHEMATIC 
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ROADWAY BOX INSTALLATION DETAil, 
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DESCRIPTION 
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BEDROCK MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECTIVE RISER COMPLETION 
ENGINEERING-SCIENCE, INC. llcLIENT: llwELL#: 
PROJECT: PROJECT NO: 

..,OCATION: INSPECTOR: 

CHECKED BY: 

DR1LLING CONTRACTOR: POW DEPTH: 

DR1LLER: OUTER CASING INST ALLA TI ON: 

DRILLING COMPLETED: INNER CASING INSTALLATION: 

DEPTH TO BEDROCK: SURFACE COMPLETION DATE: 

BORING DEPTH: COMPLETION CONTRACTOR/CREW: 

DRJLLING METHOD(S): CORE TYPE/SIZE: 

BORING DIAMETER(S): FOOTAGE CORED: 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE CASING: 

DIAMETER: LENGTH: 

OlITER CASING: 

TC: TYPE: DIAMETER: LENGTH: POC: 

R1SER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WELL: (SILT SUMP) 

TYPE: SSC: POW: 

GROlIT: 

OlITER TG: TYPE: LENGTH: 

INNER TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURF ACE COLLAR: 

TYPE: RADIUS: THICKNESS CENTER: THICK.i'l'ESS EDGE: 

CENTRALIZER DEPTHS 

DEPTH 1: DEPTH 2: DEPTH 3: DEPTH 4: 

COMMENTS: 

* ALL MEASUREMENTS REFERENCED TO GROUND SURF ACE 
SEE PAGE 2 FOR SCHEMATIC 
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I . BEDROCK MONITORING WELL 
PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEERING- SCIENCE, INC. CLIENT: WELL#: 

DATE: ___ _..., _______ TPC __ .....,;;;.D ~EP~!=H,......;;ELBV;.;.;.;;;..~· 
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BEDROCK MONITORING WELL 

COMPLETION REPORT & INSTALLATION DETAIL 
ROADWAY BOX - SURFACE COMPLETION 

ENGINEERING-SCIENCE INC. lcuENT: llwELL#: 
PROJECT: PROJECT NO: 

L,OCATION: INSPECTOR: 

CHECKED BY: 

DRILLING CONTRACTOR: POW DEPTH: 

DRILLER: OUTER CASING INSTALLATION: 

DRILLING COMPLETED: INNER CASING INSTALLATION: 

DEPTH TO BEDROCK: SURFACE COMPLETION DATE: 

BORING DEPTH: COMPLETION CONTRACTOR/CREW: 

DRILLING METHOD(S): CORE TYPE/SIZE: 

BORING DIAMETER(S): FOOT AGE CORED: 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE CASING: 

DIAMETER: LENGTH: 

OUTER CASING: 

TC: TYPE: DIAMETER: LENGTH: POC: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WELL: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

OUTER TG: TYPE: LENGTH: 

INNER TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURF ACE COLLAR: 

TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE: 

CENTRALIZER DEPTHS 

DEPTH I: DEPTH 2: DEPTH 3: DEPTH 4: 

COMMENTS: 

SEE PAGE 2 FOR SCHEMATIC • ALL MEASUREMENTS REFERENCED TO GROUND SURF ACE 
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If necessary, access routes and sampling work areas where UXOs are potentially present 

will be searched by UXO personnel prior to monitoring well development and sampling · 

operations (boundaries of the access routes will have been previously marked with orange 

survey flags). All UXOs located during the search operation will be flagged with yellow 

survey markers . In areas heavily contaminated by UXOs or UXO components, well 

development and groundwater sampling could be performed by UXO personnel . 

Development of wells will be accomplished by light surging and removal of water with a 

bailer followed by pumping with peristaltic pump. Water will not be added to the well to 

aid in development. All development equipment will be decontaminated prior to use in each 

well. The decontamination procedures for downhole development equipment and the bailer 

are provided in Section 4.4 of this appendix. 

As the wells may be slow to recharge due to the low permeability of the formation, surging 

and overpumping may need to be performed numerous times on each well, with complete 

recharge between each episode. Every attempt will be made to remove excessive turbidity 

from the wells because high turbidity can result in elevated metal concentrations detected 

in the groundwater. A well development report will be completed, as shown on Figure A-

12, Well Development Report. 

3.6.3 Development Criteria 

Each monitoring well will be developed to assist in ensuring the collection of representative 

groundwater samples. The criteria for determining if the well has been properly developed 

is based upon the guidance provided by the NYSDEC, TAGM #HWR-88-4015. This 

guidance document specifies an upper level of allowable levels of turbidity in groundwater 

from monitoring wells which is considered acceptable for determining the water quality of 

metals in the aquifer. This policy does not apply to surface waters. 

The development procedure ·consists of light surging with a surge block for 2 to 5 minutes, 

with periodic removal of water using a bailer. The diameter of the surge block will be 

slightly smaller than the well diameter. The light surging is performed to remove any silt 

and clay "skin" that may have formed on the borehole wall during drilling. After surging, 

the water in the well is to be removed using a peristaltic pump (or similar pump) at a rate 

of between 1.5 and 3 liters per minute. At the end of the development process, the water 

will be removed at a minimum rate of 0.1 liter per minute. The low flow rate of water 

removal from the well is to allow for development of the well and the surrounding 

formation by removing some silt and clay, while not creating an influx of large amounts of 

silt and clay, which are major components of the till. 
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WELL DEVELOPMENT REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: I WELL#: 

PROJECT : DATE: 

LOCATION: PROJECT NO. : 

DRILLING METHOD (s): INSPECTOR: 

PUMP METHOD (s): CONTRACTOR: 

SURGE METHOD (s): CREW: 

INSTALLATION DATE: ST ART DEVELOPMENT DATE: 

END DEVELOPMENT DATE: 

WATER DEPTH (TOC): ft INSTALLED POW DEPTH(TOC): ft 

WELL DIA (ID CASING): ft MEASURED POW DEPTH(TOC): ft 

BORING DIAMETER: ft SILT THICKNESS: ft 

POW AITER DEVELOPMENT: ft 

DIAMETER FACTORS (GAL/FT): 

DIAMETER (IN): 2 3 4 5 6 7 8 9 10 11 12 

GALLONS/ IT: 0.163 0.367 0.654 1.02 1.47 2.00 2.61 3.30 4.08 4.93 5.87 

ST ANDING VOLUME INSIDE WELL = WATER COLUMN X WELL DIAMETER FACTOR= GAL.=A 

STANDING WATER IN ANNULAR SPACE= 

WATER COL. BELOW SEAL(ft) X (BORING DIAM. FACTOR - WELL DIAM. FACTOR) X 0.3 = GAL.= B 

SINGLE ST ANDING WATER VOLUME= A+ B = . ...... . ····· ·· ·· ·· · · ········· · . . GAL.=C 

MINlMUM VOLUME TO BE REMOVED = 5 X C ........ ...... .. ... ····· ·· ····· .. GALS . 

START END ElAPSED GAU.ONS 

ACTIVITY TIME TIME TIME REMOVED DH CO?-;"DUCTI\/ITY 'fEMP COLOR OTHER 

TOTALS/FINAL 
COMMENTS: 
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Prior to the beginning of well development, any water lost during the drilling process will 

be removed . Development operations shall be performed until the following primary 

conditions are met: 

1. Water samples will have the lowest possible NTUs (preferably < 50 NTUs); and 

2. The temperature, specific conductivity and pH of the well water vary by no more than 

10 percent over 2 consecutive readings. Readings will be conducted for each well 

volume. 

In addition to meeting the above primary conditions , removal of at least three well volumes 

of water from the well is a secondary condition that should be met if the well will allow. 

If not, remove as much water as necessary to meet the primary conditions, but at least one 

well volume. 

Temperature, specific conductivity and pH will be measured in the field. A nephelometer 

will be used to measure turbidity. The instruction manuals for these instruments will be 

kept with the instruments in the field . 

3.6.4 Well Survey 

The locations and elevations of all existing and newly installed monitoring wells must be 

surveyed to obtain their location which is then plotted on a map in the hydrogeologic report. 

The location of each well will be tied to the New York State coordinate system. The 

ground surface elevation, the top of the monitoring well riser pipe and the top rim of the 

protective steel casing (with the top open) must be accurately measured to the nearest one

hundredth of a foot. The elevation of the riser pipe will be made at a notch cut into the lip 

of the pipe. The plug or cap covering the well will be removed for this measurement. Well 

survey procedures are described in Section 4.16 of the Work Plan. 

3.6.5 Groundwater Sampling Procedures and Analyses 

This section describes the groundwater sampling procedures for monitoring wells and 

microwells , according to the Draft SOP titled Groundwater Sampling Procedure, Low Flow 

Pump Purging and Sampling (EPA, May 15 , 1995). The entire text of the draft SOP is 

included as Attachment A-3 . 
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Prior to groundwater sample collection from monitoring wells , water levels in all wells will 

be measured to the nearest one-hundredth of a foot as described in Section 6.1 of this 

appendix . Down hole equipment will be decontaminated according to the procedures 

outlined in Section 4.4, of this appendix. 

A polyethylene ground cloth and 5-gallon bucket will be placed beneath all sampling 

equipment during well purging and sampling to prevent the spread of contaminated 

groundwater. Well purging will continue until the pH , temperature, and specific 

conductivity are observed to vary less than 10 % over 3 consecutive readings and the water 

sample is less than 50 NTUs as described in Section 3.6.3 of this appendix . 

Because past high turbidities in the purge and sampling water in monitoring wells at SEDA 

are likely due to the turbulent, silt-producing surge of a Teflon bailer, a low flow purging 

method has been developed. The wells shall be purged prior to sampling using a low flow 

pump with a dedicated Teflon tube. 

Sampling Procedure 

Pumps, which will be used to purge and sample monitoring wells which have a 2 .0 inch 

I.D . or greater well casing , will be low flow centrifugal or bladder pumps constructed of 

stainless steel or teflon. The pumps will not be dedicated or permanently installed in the 

wells. Peristaltic pumps may be used only for inorganic sample collection specified in 

Section II of this SOP. 

1. Pump, safety cable, tubing and electrical lines will be lowered slowly into the well to 

a depth corresponding to the center of the saturated screen section of the well. The 

pump intake must be kept at least two feet above the bottom of the well to prevent 

mobilization of any sediment or NAPL present in the bottom of the well. 

Importantly , if a gas-powered generator is used to drive the pump motor or controller , 

the generator must be placed, at a minimum of 25 feet downwind of the well to limit 

the incidence of cross-contamination during sampling. 

2. Measure the water level again with the pump in well before starting the pump. Start 

pumping the well at 200 to 500 milliliters per minute. All flow rates will be measured 

using a graduated cylinder and a wrist watch or stop watch. Ideally , the pump rate 

should cause little or no water level drawdown in the well (less than 0.3 ft . and the 
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water level should stabilize) . The water level should be monitored every three to five 

minutes (or as appropriate) during pumping. Care should be taken not to cause pump 

suction to be broken, or entrainment of air in the sample. Record pumping rate 

adjustments and depths to water. Pumping rates should, if needed, be reduced to the 

minimum capabilities of the pump to avoid pumping the sell dry and/or to ensure 

stabilization of indicator parameters. If the recharge rate of the well is very low 

purging should be interrupted so as not to cause the drawdown within the well to 

advance below the pump. However, a steady flow rate should be maintained to the 

extent practicable. Sampling should commence as soon as the volume in the well has 

recovered sufficiently to permit collection of samples. In some very low-yielding 

formations it may not be possible to sample with minimal drawdown even using low 

pumping rates . In the past, these wells have been pumped to dryness and sampled as 

soon as they recovered sufficiently. However, this approach has several problems 

including the potential for significant loss of volatiles due to cascading through the 

dewatered sand pack. Recent recommendations from the Dallas Ground-water Sampling 

Workshop suggest that other methods such as lysimeters may be more appropriate for 

sampling low permeability formations . 

3. During purging of the well , monitor the field indicator parameters (turbidity , 

temperature, specific conductance, pH, etc.) every three to five minutes (or as 

appropriate). The well is considered stabilized and ready for sample collection once all 

the field indicator parameter values remain within 10 % for three consecutive readings, 

however, the following criteria shall be used for pH, conductivity, DO, Eh and 

turbidity . Three successive readings must be within + 3 % for conductivity, and.± 10 % 
for dissolved oxygen and Eh, and 5 NTUs for turbidity . The variability within each 

water quality indicator parameter is the current recommendation out of the EPS Office 

of Research and Development and has been adopted by Region II. If the parameters 

have stabilized, but the turbidity is not in the range of the 50 NTU goal, the pump flow 

rate should be decreased to no more than 100 ml/min. Measurement of the indicator 

parameters for DO and Eh must be obtained using a flow through cell in a manner in 

which the sample is not exposed to air prior to the measurment. Other parameters may 

be taken in a clean container, such as a glass beaker. The order of equilibration for 

each water quality indicator parameter should be pH, temperature, and specific 

conductance, followed by oxidation-reduction potential, dissolved oxygen and turbidity. 

However, it should be noted that temperature and pH , while often used as equilibration 

indicators are actually quite insensitive in terms of distinguishing between formation 

water and stagnant casing water . 
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4 . The actual sampling flow rate for volatiles must be accomplished with a gradual 

reduction in the flow rate down to 100 milliliters per minute and sustained hydraulic 

head pressure within the sampling tube. A gradual reduction in association with 

sustained hydraulic head pressure will minimize aeration, bubble formation, turbulent 

filling of sample bottles, and loss of volatiles due to extended residence time in the 

tubing . Hence, this coincides with the USEPA Region II Quality Assurance Manual 

(October 1989) and the RCRA Groundwater Monitoring Technical Enforcement 

Guidance Document (OSWER Directive #9950 .1, September 1986), which states that 

when collecting samples where volatile constituents are of concern using a bladder 

pump, pumping rates should not exceed 100 milliliters per minute (mis/min). If 

problems are encountered trying to maintain a uniform 100 mis/min flow rate during 

sampling, the inside diameter (I.D .) of the sampling tube will be reduced as it reaches 

the well head to ensure hydraulic head pressure is maintained. A reducer coupling (0 .5 

inch to 0.25 inch) will be installed approximately six feet from the actual sample port. 

Proper fitting installation, including the use of teflon tape, will eliminate connection 

problems. 

The sample discharge for all other analytical parameters can be a continuous flow of up 

to 500 milliliters per minute . To decrease the sampling collection time for other 

parameters a 0.5-inch coupling and tubing should replace the reducer coupling and 0.25-

inch tubing . Therefore, a stoppage in flow could occur after the collection of volatile 

organic samples in order to change the coupling/tubing. 

During sampling, drawdown of the static water column level will be minimal. 

5. After purging the well, the sampling team will change to new outer gloves for sample 

collection. Groundwater samples collected for volatile analyses will be collected first, 

before any of the other parameters of interest and will be obtained in a manner that will 

minimize the loss of volatile compounds . VOCs samples will be collected first and 

directly into prepreserved sample containers . All sample containers should be filled by 

allowing the pump discharge to flow gently down to the inside of the container with 

minimal turbulence. 

Samples requiring pH adjustment will have their pH checked to assure that the proper 

pH has been obtained. For VOC samples , this will require that a test sample be 

collected to determine the amount of preservative that needs to be added to the sample 

containers prior to sampling . 
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The groundwater sampling order is as follows: 1) volatile organic compounds, 2) total 

metals 3) semivolatile organic compounds, 4) total metals (prepreserved), 5) herbicides , 

6) pesticides and PCBs , 7) explosives , 8) phenols, 9) cyanide, 10) sulfate and chloride , 

11) nitrate and ammonia, and 12) radionuclides . Groundwater samples will be collected 

with the required quality assurance/quality control (QA/QC) samples, then transmitted 

to the laboratory for chemical analysis in accordance with the Chemical Data 

Acquisition Plan (CDAP). 

5. Collection of filtered samples is not recommended. The results of filtered samples are 

useful only for the evaluation of filtering techniques as a treatment component. If 

filtered metal samples are to be collected, the use of an in-line filter is preferred. A 

high pressure, in-line 0.45 um particulate filter will be pre-rinsed with approximately 

400 ml of deionized water and attached to the discharge end of the pump ' s tubing . 

After the sample is filtered , it must be preserved immediately. 

6. As each sample is collected, the sample will be labeled. All samples requiring cooling 

will be placed into an ice cooler maintained at 4°C for delivery to the laboratory . 

After collection of the samples, the pump's tubing shall be properly discarded or 

dedicated to the well for re-sampling (by hanging the tubing inside the well) , 

decontaminated or properly discarded . 

7. Measure and record well depth. 

8. Secure the well. 

Samples will be preserved and packed in ice for shipment to the laboratory as described in 

Sections 4.3.4.4 and 5.0 of this appendix. Data regarding groundwater sample collection 

will be recorded on the Sampling Record form for groundwater (Figure A-13) . Chain-of

Custody records will be maintained as described in Section 5.3 .2 of this appendix . 

Decontamination 

Sampling equipment will be decontaminated prior to used and following sampling of each 

well. Pumps will not be removed between purging and sampling operations. The pump 

(including support cable and electrical wires which are in contact with the sample) will be 

decontaminated by one of the procedures listed below. 
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SAMPLING RECORD - GROUNDWATER 
PARSONS ENGINEERING - SCIENCE, INC. CLIENT: ACOE WELL#: 

PROJECT: RI/FS FIELD INVESTIGATION PROGRAM DATE: 

LOCATION: SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY INSPECTORS: 

PUMP #: 

WEATHER I FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) BLADDER II: 

REL. WIND GROUND I SITE 

Date TIME TEMP WEATHER HUMIDITY DIRECTION SURFACE MONITORING 

(24 HR) (APPRX) (APPRX) (GEN) (0 - 360) CONDmONS INSTRUMENT SERIAL NO. 

WELL DIAMETER FACTORS STANDING WATER VOLUME= 
DIAMETER (INCHES): I 1.5 2 3 4 5 6 7 8 9 JO WELL DIAMETER FACTOR• WATER COLUMN 
GALLONS I FOOT: 0.041 0.092 0 .163 0.367 0.654 1.02 1.47 2.00 2.61 3.30 5.87 

DEPTH DEPTH WELL WELL WELL 
POW TOP OF DEV. DEV. DEV. 

HISTORIC DATA (fOC) SCREEN lURBIDITY PH SPEC. COND 

CALCULAlcD DEPTH TO PUMP PUMPING START 
DATA COLLECTED AT PID READING STATIC STANDING WAlcR INJ'AKE TIME 

WELL SITE (OPENING WELL) WAlcR LEVEL VOL. (GAL) (DEPTH TOS + 2fl) 

RADIATION SCREENING I PUMP PRIOR TO PUMPAFrnR 
DATA SAMPLING 1=1 SAMPLING '~' 

MONITORING DATA COLLECTED DURING PURGING OPERATIONS 
DAlc TIME PUMPING CUMULATIVE VOL lcMPERATIJRE SPEC. COND DISSOLVED lURBIDITY 

(min) RAlc (Umin) (GALLONS) (C) (umho,) pH Eh OXYGEN (N1U) 

Figure A-13 
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SAMPLING RECORD - GROUNDWATER 
PARSONS ENGINEERING- SCIENCE, INC. [[cLIENT: ACOE WELL#: 

SAMPLING TALI PRESERV. BOTTLES SAMPLE NO. TIME CHECKED BY/ 

ORDER COUNT/ VOLUME TYPE DATE 

I VOA 2/ 40 ml G. vial 

I A 524 .2 2 X 2/ 40 ml G. vial 

2 svoc 2/ IL b . Amber 

3 HERB 2/ IL G. Amber 

PEST/ 

4 PCB 2/ I L G. Amber 

5 METALS + S1 I/ IL p 

6 CN 1/ l L p 

7 TPH 2/ 1 L G 

8 Hardness 

9 TDS 

10 COD 

II SULFIDE II 500 ml G 
CATIONS 

12 K. Mn, Mg, Fe, Na 1/ l L b. Amber 

13 ANIONS 1/1 L p 

14 AMMONIA I/ I L P or G 
GROSS 

15 ALPHA/BETA 1/ I Gallon p 

OAIOC BOTTLE COUNTS ARE TRIPLED IF MS/ MSD SAMPLES ARE COLLECTED 

QNQC DUPLICATE SAMPLE COLLECTED? 

Duplicate Sample Name: 

MRD Sample Name: 

QNQC rinsate sample name: 

MATRIX SPIKE samole collected? 

INVESTIGATION DERIVED WASTE (JDW): 

~~:~ME, I 
DRUM NO. I I 

ver. 08/29/95 

I I 

Figure A-13 
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PROCEDURE 1 

Stearn clean the outside of the submersible pump. 

Pump hot water from the steam cleaner through the inside of the pump. This can be 

accomplished by placing the pump inside a three or four inch diameter PVC pipe with end 

cap . Hot water from the steam cleaner jet will be directed inside the PVC pipe and the 

pump exterior will be cleaned. The hot water from the steam cleaner will then be pumped 

from the PVC pipe through the pump and collected into another container. Note: additives 

or solutions should not be added to the steam cleaner . 

Pump five gallons of non-phosphate detergent solution through the inside of the pump . 

Pump tap water through the inside of th epump to remove all of the detergent solution. 

Pump distilled/deionized water through the pump . 

*Please note that when decontaminating centrifugal pumps manufactured by GRUNDFOS , 

the motor collant chamber contains water and potential contaminants from prior usage. 

Therefore, to avoid cross contamination, the coolant fluid must be removed and replaced. 

See manufacturers installation and operating instructions for further details . 

PROCEDURE 2 

The decontaminating solutions can be either be pumped from buckets through th epump or 

the pump can be disassembled and flushed with the decontaminating solutions . It is 

recommended that detergent and isopropyl alcohol used in the decontamination process be 

used sparingly and water flushing steps be extended to ensure that any sediment trapped in 

the pump is flushed out. The outside of the pump and the electrical wires must be rinsed 

with the decontaminating solutions , as well. The procedure is as follows: 

Flush the equipment/pump with potable water. 

Flush with non-phosphate detergent solution (five gallons) . 

Flush with tap water to remove all of the detergent solution. 
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Flush with distilled/deionized water. 

Flush with isopropyl alcohol. 

Flush with distilled/deionized water . 

*Please note that when decontaminating centrifugal pumps manufactured by GRUNDFOS, 

the motor collant chamber contains water and potential contaminants from prior usage. 

Therefore , to avoid cross contamination, the coolant fluid must be removed and replaced . 

See manufacturers installation and operating instructions for further details . 
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Sampling of microwells will be performed to collect groundwater samples for field screening 

analysis . Microwells will be allowed to equilibrate prior to sampling. The water level in 

the well will be monitored during equilibration. The well will be sampled within three 

hours of installation. Once equilibrated, the well will be sampled by lowering a Teflon tube 

into the well (i .e., through the center of the AW drilling rod) and into the water. Then, the 

top of the tube will be plugged to that when the tube is raised water is retained 

in the tube. The water will then be transferred to a 40 ml amber glass vial for headspace 

analysis for volatile organic compounds. 

The headspace analyses will require 1 VOA vial with no HCL. These vials will only be 

filled 1/2 full at the time of sampling. Therefore , before leaving for the field the half-way 

mark on the vials should be established - this can be done by pouring 20 mls of water into 

a vials and noting the level in the vial and then using this as a guide to mark the remaining 

sample vials with tape or a scribed mark (don't use the test vial for a sample) . At the time 

of sample collection, each of the vials should be filled to exactly the half-way mark. 

Trip blanks for the headspace analyses are to consists of a VOA vial filled exactly 1/2 full 

with demonstrated analyte-free water. This trip blank, as with the others , is filled at the 

beginning of the day and follows the samples around during sampling, storage and shipping. 

The headspace trip blank is not preserved with HCL. 

The headspace samples will be chilled overnight in a cooler with a temperature blank VOA 

vial. At this time the headspace samples should have their own chain of custody 

documentation in place until they are analyzed. The next morning the samples will be 

placed in a warm/hot water bath (use the water from the water cooler) until they warm up 

to the temperature of the room (65-70 degrees F). Use the temperature blank VOA to check 

the temperature of the samples. Add additional hot water as necessary to heat up the 

samples . Note: do not immerse the tops of the sample vials in the water bath!!!!!. When 

the samples have warmed to room temperature they should be removed from the bath and 

shaken for 1 minute; remove the temperature blank from the bath and place it next to the 

samples. After shaking, the samples should be placed on the lab bench and allowed to stand 

for at least 1 minute prior to analysis - record the temperature of the temperature blank prior 

to analysis of the samples (see below) . The samples should be analyzed within the first few 

hours of the morning . The temperature of the water samples will affect the amount of 

VOCs in the gas phase above the water . 
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The operator of the GC is responsible for completing the chain of custody documentation 
for the headspace samples. Syringes and bulbs will be blanked as a routine. On the first 
day . only, a five-point calibration curve for the volatile compounds of interest will be 
established using the standard. At the beginning of each day (or analysis session) , with the 
exception of the first day when a full calibration is performed, a two-point calibration will 

be run and the response factors will be checked. 

Sample analysis is to be performed by extracting gas from the headspace above the water 
sample using a gas-tight syringe. Then exactly 1 ml of gas will be injected into the GC. 
After the run is over, this will be repeated, two more times for the same sample. This will 
provide a triplicate analysis for each sample. If dilution of the sample is required, reruns 
will also be analyzed three times for confirmation of the results. Between each sample, one 
standard (2 or 5 ppm) will be run to establish retention times for the compounds . 

3.7 SURFACE WATER AND SEDIMENT SAMPLING 

3.7.1 Objectives 

The objective of this task is to obtain representative samples of surface water and sediment. 
Generally, surface water and sediment samples will be obtained at the same location and 

time . 

For intermittent streams, surface water and sediment sampling will be scheduled and occur 
during high flow conditions in order to assure that water is present for collection, as well 
as to characterize stormwater runoff. 

3.7.2 Surface Water Sampling Procedures 

If necessary, access routes and sampling work areas where UXOs are potentially present 
will be searched by UXO personnel prior to sampling surface water and sediment . 
Boundaries of cleared access routes will be marked with orange survey flags. All UXOs 
located during the search operation will be flagged with yellow survey markers . 

In areas heavily contaminated by UXOs or UXO components , surface water and sediment 
samples could be collected by UXO personnel. 

Surface water sampling equipment will be decontaminated prior to use in accordance with 
the procedures outlined in Section 4.4 of this appendix. Surface water samples will be 
obtained from the designated locations shown in Section 4 of the Work Plan. The sampling 
will be accomplished by using the following procedure: 
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1. Establish the exact location of each sampling station in the field. The sample site will 

be noted on a site plan and marked in the field with flagging and a 4-foot wooden stake. 

The stake will be labeled with the sample site number. 

At least one background surface water sample will be collected from each site . 

Background steam surface water locations will be chosen so as to assure that the 

location is not influenced by the site . Background sample locations will be in areas 

beyond the influence of any drainage swales originating on the site and beyond the 

influence of the effects of overland flow from the site, with a consideration for the 

effects of local topography. The selection of background sample locations in drainage 

swales with intermittent flow will be similar to that described above for streams. 

However, in some instances the swales may originate on the site and collection of 

background surface water samples from selected swales may not be feasible. 

2. Measure the volatile organic vapors in the atmosphere above the water body with a PIO 

or OVM. If the concentration at breathing level is steadily elevated above background 

levels , use appropriate health and safety equipment as described in the Health and Safety 

Plan (Appendix B). 

3. Collect the sample from the surface water body by immersing a clean beaker or the 

sample bottle without preservatives. The sampling beaker should be completely 

submerged in an inverted position and then turned in an upstream direction and allowed 

to fill without collecting any surface debris. If bottles are used for sample collection, 

a 45-degree angle should be used. Sampling will proceed from downstream locations 

to minimize impacts associated with disturbance of sediments. If the sample is collected 

by sampling personnel wading into the body of water, the sampler should approach the 

sampling location from downstream and all parts of the sampler ' s body should remain 

downstream of the sample container during sample collection (wading will be avoided 

if possible) . Water samples will be analyzed as described in Section 4 of the Work Plan 

and the Chemical Data Acquisition Plan (Appendix C) . 

4 . Fill all appropriate sample containers (listed in Appendix C, Chemical Data Acquisition 

Plan) directly or from the intermediate sample collection container , if necessary. 

Collect any QA/QC samples that are required for this location. 

5. Measure the following parameters by direct immersion of instrument probes into the 

water body, if possible: 
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1. Temperature, 

2 . pH, and 

3. Specific conductance 

If direct measurement is not possible, measure these parameters from water obtained 

from a field sample container, separate from the analytical sample container. The 

instruction manuals for these instruments will be kept with the instrument in the field . 

6. Record all the field data on the Sampling Record form for surface water (Figure A-14) _ 

Chain-of-Custody records will be maintained as described in Section 5. 3. 2 of this 

appendix. Samples will be preserved and packed for shipment to the laboratory as 

described in Sections 4_3, 4.4, and 5.0 of this appendix. Pertinent information includes 

distance from shore and water depth. 

3.7.3 Sediment Sampling Procedures 

Obtaining sediment samples is normally not a difficult task unless sampling is being 

conducted at great depth, in which case a boat and appropriate sampling device would be 

necessary . There are no set procedures for the collection of representative samples of 

stream sediments where the stream materials may be quite variable, i.e. , coarse gravels to 

fine clays. Therefore, care must be taken to obtain samples that will be representative of 

the sediment materials present. Sampling will start at downstream locations and go 

upstream to minimize disturbance of sediments . The sampler will approach the sample 

location from downstream. 

At least one background sediment sample will be collected from each site . Background 

sediment locations will be chosen so as to assure that the location is not influenced by the 

site. Background sample locations will be in areas beyond the influence of any drainage 

swales originating on the site and beyond the influence of the effects of overland flow from 

the site, with a consideration of the effects of local topography . The selection of 

background sample locations in drainage swales with intermittent surface water flow will 

be similar to that described above for streams . However, in some instances the swales may 

originate on the site and collection of background sediment samples from selected swales 

may not be feasible. 
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SAMPLING RECORD - SURFACE WATER 
ENGINEERING - SCIENCE, INC. llcLIENT: DATE: 

PROJECT: INSPECTOR: 

LOCATION: LABORATORY: 

LAB. STAFF: 

WEATHER/ FIELD CONDITIONS CHECKLIST <RECORD MAJOR CHANGES) CHAIN OF CUSTODY #: 

REL. WIND (FROM) GROUND I SITE 

TIME TEMP WEATHER HUMIDITY VELOCITY DIRECTION SURFACE MONITORING 

(24 HR) (APPRXl (APPl>YI <GEN) (APPl>Y'I (0-360) CONDITIONS INSTRUMENT DECTECTOR 

SAMPLE MON. TIJRBIDITY SPEC. SAMPLING CLEANING CONTAINER QC SPL 

# DEPTH TIME TEMP fVOC\ COLOR fNTin nH COND. D.O. DEVICE PROCEDURE TYPE / SIZE /Y/Nl 

PAGE OF 

H:\ENG\SENECA\GENERIC\APPEND.A\WTRRCD. WKl FIGURE A-14 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

Usually, very simple techniques are used to collect sediment samples. Most samples are 

grab samples, which can be kept as individual samples or combined to form composite 

samples. Sediment samples will be collected after the collection of surface water samples 

and will be obtained from the top 6-inches of sediment. The following are some suggested 

techniques for sediment sampling: 

1. In small, low flowing streams or near the shore of a pond or lake, a Ponar sampler or 

beaker can be used to grab sediments; 

2. To obtain sediments from larger streams or further from the shore of a pond or lake, 

a beaker made from the appropriate material can be clamped to a telescoping aluminum 

pole. A Ponar sampler could also be used; and 

3. To obtain sediments from rivers or in deeper lakes and ponds, a spring loaded sediment 

dredge or benthic sampler can be used . 

When sampling from large rivers, ponds, or lakes, it may be necessary to lay out a visual 

or surveyed grid, if possible, then collect individual or composite samples from locations 

within the grid. 

All sediment samples collected, except those destined for volatile organic analysis, will be 

homogenized prior to being placed into sample containers. Volatile organics samples will 

not be composited. 

All sediment samples will be described according to the "Standard Practice for Description 

and Identification of Soils (Visual-Manual Method), a copy of which is included in 

Attachment A-2 of this appendix . 

All the field data will be recorded on the Sampling Record form for soil/sediment (Figure 

A-4). Pertinent data includes distance from shore, water depth, and depth range over which 

the sample was collected. Chain-of-Custody records will be maintained as described in 

Section 5.3.2 of this appendix. Samples will be preserved and packed for shipment to the 

laboratory as described in Sections 4.3, 4-4, and 5.0 of this appendix. 
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3.8 SOIL GAS SURVEY 

3.8.1 Objectives 

Soil gas surveys are performed to evaluate the potential volatile organic compounds in the 

soil or in the groundwater. The soil gas survey will allow a delineation of the source areas , 

which may be contributing to groundwater contamination. 

3.8.2 Explanation Of Method 

The method involves extracting a small representative sample of soil gas through a hollow 

steel probe driven a few feet into the ground and analyzing the gas for the presence of 

volatile contaminants . The presence of contaminants in the soil gas provides a strong 

indication that there is a source of volatile organics either in the soil near the probe or in 

the groundwater below the probe. The soil gas analysis is performed in the field with a 

portable gas chromatograph so that sample loss does not occur due to shipment off-site. 

The analytical results are available immediately and can be used to help direct the 

investigation. 

Soil gas analysis is used as a screening tool for rapidly identifying contaminant sources in 

soils and, in some cases, delineating groundwater contamination plumes . In soils above 

groundwater contamination plumes, the expected soil gas concentrations will be much less 

than those concentrations which would be expected for source soils. The soil gas program 

described in this workplan will identify areas where volatile organics range in concentration 

between 0.5 to 100 ppm. These concentrations will indicate the presence of source 

materials (i.e. , soils saturated with solvents). These soils constitute a continual sink for 

groundwater impacts. 

The soil gas evaluation program involves three essential elements . These are: 

1 . Soil Gas Sampling 

2. Analytical Support 

3. Data Interpretation 
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3.8.3 Soil Gas Sampling 

1. A 1. 75-inch, outer diameter, steam-cleaned, hollow hardened carbon steel drilling rod 

(AW) is driven approximately 5 feet below the ground surface using a drilling rig 

equipped with standard drilling equipment. The steel drilling rod is fitted with a 

penetrometer point on the tip (Figure A-15). 

2. Once the desired depth of penetration is reached, the drilling rod is withdrawn 

approximately 6 inches which allows the penetrometer point to dislodge from the rod 

and creates a void space through which soil gas can be extracted. A metal rod is 

inserted into the hollow drilling rod to ensure that the penetrometer point has been 

dislodged . If necessary, the point is knocked out with the metal rod. 

3. Bentonite is packed at the ground surface around the probe to prevent influx of 

atmospheric air into the sample probe. 

4. The hollow drilling rod exposed above the land surface is fitted with a coupling 

containing both evacuation and sampling ports. Teflon tape will be used on the threads 

connecting the coupling to the hollow drilling rod to prevent infiltration of surface gases 

into t-he sampling port. 

5. The probe is purged by creating a slight negative pressure with an air sampling pump 

through a latex evacuation line to ensure that the gases flowing through the hollow 

drilling rod are representative of soil gases. Samples of soil gas are collected prior to 

contact with any tubing or pumps. 

6. The effluent gas from the air sampling pump will be monitored with a hand held vapor 

monitor, such as the HNU PllOl. The gas sample will be collected immediately if the 

effluent monitoring indicates an increase in the concentration of volatiles_ Gas samples 

will be collected to coincide, as much as possible, with the highest concentration of gas 

found to be present. If no increase in the concentration of soil gas is determined by the 

effluent monitoring then purging will be performed. The volume of the sampling train 

will be calculated to determine the length of time required for purging. The flow rate 

of the pump will be between 1 and 3 L/min. After purging, a soil gas sample is 

collected through a septum port using a gas-tight gas sampling syringe. 

7. The sample is then injected into the portable gas chromatograph for analysis. 
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8. The drilling rod is removed from the ground using the drill rig and the probe hole is 

backfilled with bentonite to prevent infiltration of surface water. Drilling rods will be 

steam cleaned after each use. Other sampling equipment (e.g., drill couplings, sampling 

syringes, tubing, etc.). will be decontaminated after each use according to the 

decontamination procedures outlined in Section 4.5 of this appendix. All syringes will 

be decontaminated prior to field use and checked for cleanliness by running blanks . 

9. The sampling locations will be marked in the field so that a land surveyor can produce 

coordinates and elevations for them. Soil gas sampling data is to be recorded on Figure 

A-16, Soil Gas Sample Location Data. 

3.8.4 Analytical Support 

Soil gas samples are analyzed in the field using a portable gas chromatograph to facilitate 

real time data acquisition. A simplified explanation of the analytical procedure is provided 

in the following paragraphs . 

The gas chromatograph instrument separates compounds in a chromatographic column 

(selected on a site-specific basis) and detects and quantifies the compounds using a detector. 

After a sample is introduced to the chromatograph, it is carried by a carrier gas through the 

column. Different compounds pass through the column at different rates, resulting in a 

characteristic "retention time" for each compound. By comparison with standards, this 

retention time can be used to identify compounds. The detector responds to the presence 

of compounds by producing an electric current. The magnitude of this current can be used, 

when compared to standards, to determine concentrations of compounds present in the 

sample. 

The analytical system to be utilized for this program is the portable Photovac 1 OSSO gas 

chromatograph. This instrument is equipped with a heated capillary column and an on

board peak integrator. The detector for this instrument is the Photo ionization Detector 

(PID). The PID is ideal for detecting volatile organic compounds which contain aromatic 

rings and unsaturated double bonds. 
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I SOIL GAS SAMPLE LOCATION DATA I 

IENGINEERING-SCIENCE II CLIENT: IIDATE: I 
PROJ~CT: INSPECTOR: 

LOCATION: CONTRACTOR: 

TYPE OF RIG: 

!WEATHER/FIELD CONDITIONS (record major changes) MONITORING 

TL\,fE TEMP PRECIP. GROUNDSURFACECONDmONS lNSTRUMENT DETECTOR 

SAMPLE LOCATION: 

BLOWS PER 6 JNCHES: OVM MAXIMUM: 

TIME OF OVM MAXIMUM: 

DEPTII OF PENETROMETER POINT (ft): TIME OF SOIL GAS SAMPLE: 

DEPTII TO BOTTOM OF ROD (FT): FLOW RATE (mVmin): 

TIME START EVACUATION PUMP: VOLUME OF GAS REMOVED AT SAMPLE TIME (ml): 

TIME STOP EVACUATION PUMP: SYRINGE NUMBER: 

COMMENTS: 
IS GROUNDWATER PRESENT lN THE SA.\.fPLlNG PIPE?: YES NO 

SAMPLE LOCATION: 

BLOWS PER 6 JNCHES: OVM MAXIMUM: 

TIME OF OVM MAXIMUM: 

PEPTII OF PENETROMETER POINT (ft): TIME OF SOIL GAS SAMPLE: 

PEPTII TO BOTTOM OF ROD (FT): FLOW RATE (mVmin): 

TIME START EVACUATION PUMP: VOLUME OF GAS REMOVED AT SAMPLE TIME (ml): 

TIME STOP EVACUATION PUMP: SYRINGE NUMBER: 

COMMENTS: 
~S GROUNDWATER PRESENT IN THE SAMPLING PIPE?: YES NO 

SAMPLE LOCATION: 

BLOWS PER 6 lNCHES: OVM MAXIMUM: 

TIME OF OVM MAXIMUM: 

DEPTII OF PENETROMETER POINT (ft): TIME OF SOIL GAS SAMPLE: 

DEPTII TO BOTTOM OF ROD (FT): FLOW RATE (mVmin): 

TIME START EVACUATION PUMP: VOLUME OF GAS REMOVED AT SAMPLE TIME (ml): 

TIME STOP EVACUATION PUMP: SYRINGE NUMBER: 

COMMENTS: 
IS GROUNDWATER PRESENT lN THE SAMPLING PIPE?: YES NO 
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I SOIL GAS SAMPLE LOCATION DATA I 
SAMPLE LOCATION: 

BLOWS PER 6 INCHES: OVM MAXIMUM: 

TIME OF OVM MAXIMUM: 

DEPTII OF PENE1ROMETER POINT (ft): TIME OF SOIL GAS SAMPLE: 

IDEPTII TO BOTTOM OF ROD (FT): FLOW RATE (ml/min): 

TIME START EVACUATION PUMP: VOLUME OF GAS REMOVED AT SAMPLE TIME (ml): 

TIME STOP EVACUATION PUMP: SYRINGE NUMBER: 

COMMENTS: 

IS GROUNDWATER PRESENT IN THE SAMPLING PIPE?: YES NO 

SAMPLE LOCATION: 

!BLOWS PER 6 INCHES : OVMMAXIMUM: 

TIME OF OVM MAXIMUM: 

DEPTII OF PENE1ROMETER POINT (ft): TIME OF SOIL GAS SAMPLE: 

DEPTII TO BOTTOM OF ROD (FT) : FLOW RATE (ml/min): 

TIME START EVACUATION PUMP: VOLUME OF GAS REMOVED AT SAMPLE TIME (ml): 

TIME STOP EVACUATION PUMP: SYRINGE NUMBER: 

COMMENTS: 

IS GROUNDWATER PRESENT IN THE SAMPLING PIPE?: YES NO 

SAMPLE LOCATION: 

BLOWS PER 6 INCHES : OVM MAXIMUM: 

TIME OF OVM MAXIMUM: 

DEPTII OF PENE1ROMETER POINT (ft): TIME OF SOIL GAS SAMPLE: 

DEPTII TO BOTTOM OF ROD (FT): IFLOW RATE (ml/min): 

TIME START EVACUATION PUMP: VOLUME OF GAS REMOVED AT SAMPLE TIME (ml): 

TIME STOP EVACUATION PUMP: SYRINGE NUMBER: 

COMMENTS: 

IS GROUNDWATER PRESENT IN THE SAMPLING PIPE?: YES NO 

SAMPLE LOCATION: 

!BLOWS PER 6 INCHES : OVM MAX!lvruM: 

TIME OF OVM MAXIMUM: 

DEPTH OF PENE1ROMETER POINT (ft): TIME OF SOIL GAS SAMPLE: 

IDEPTII TO BOTTOM OF ROD (FT): !FLOW RATE (ml/min): 

TIME START EVACUATION PUMP: VOLUME OF GAS REMOVED AT SAMPLE TIME (ml): 

TIME STOP EVACUATION PUMP: SYRINGE NUMBER: 

COMMENTS: 

~S GROUNDWATER PRESENT IN THE SAMPLING PIPE?: YES NO 
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Quantitative analysis of soil gas requires quantitative gas standards. Gas standards will be 

prepared by a gas standard vendor such as Scott Specialty Gas or Canaan Scientific 

Products, Inc. The gas standard mixture will include trichloroethane , 1,2-dichloroethene, 

benzene, toluene, and xylene, each at concentrations of approximately 100 ppmv . This 

standard mixture will be certified by the standard manufacturer and a certificate of analysis 

will accompany the gas standard. All field calibration standards will be prepared from this 

certified gas standard. Dilutions will be made from this standard by injecting a known 

volume of calibration gas into a clean glass sampling bulb of known volume. 

Since the intent of the soil gas program is to indicate the presence of elevated concentrations 

of volatile organic compounds, soil gas results will be expressed as total volatile organic 

compounds as trichloroethane. If retention time matches between the soil gas sample and 

the calibrated gas standard are within ± 1 sec. then individual compounds detected in the 

soil gas will be reported. However, since the soil gas program is a screening program 

determination of individual organic compounds is not critical to the detection and delineation 

of likely source areas. 

A detailed description of the analytical procedures is as follows : 

Calibration Procedures and Frequency 

The analytical instrument will be calibrated each day prior to the analysis of a sample. 

Gas Standards 

Gas standards will be prepared from certified pre-calibrated compressed gas cylinders. 

Compressed gas standards offer advantages in time savings and ease of use. However, they 

are limited to only those compounds within the cylinder. The VOC concentrations will be 

traceable to National Bureau of Standards (NBS) standards. 

The calibration procedure is as follows: 

1. A two stage pressure regulator is attached to the cylinder for gas removal. 

2. A clean, labeled , glass gas sampling bulb (approx. 125 ml) , with a teflon connection 

is placed over the second stage effluent port. The teflon stopcocks at both ends are 

opened. 
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3. The diaphragm of the regulator is turned counterclockwise until the pressure in the 

diaphragm is unnoticeable by the hand. 

4 . The cylinder valve is opened. The first stage pressure will indicate the current cylinder 

pressure. 

5. The second stage pressure is increased to 2 psig by turning the regulator valve 

clockwise. 

6 . Gas should be heard passing through the bulb as the second stage pressure is increased. 

The bulb is allowed to purge for approximately 10 seconds . The teflon stopcock 

furthest from the regulator is closed, then, the stopcock closest to the regulator is 

closed. The gas is now captured within the glass bulb at the delivery pressure of the 

regulator. 

7 . Using a gas-tight , designated syringe, an appropriate volume of captured gas will be 

removed from the bulb through the silicone septum and injected into the clean sampling 

bulb . 

8. The Response Factor (RF) for each analyte is obtained as the ratio of the gas 

concentration injected and the area under the peak produced by that injection. This 

integration is performed electronically by the on-board electronic integrator. 

9. Response factors will be obtained for each analyte listed in the gas standard. 

10. For constant volume iajections , the RF represents the concentration of analyte per unit 

area of instrument response . It is obtained by injecting a known concentration of 

analyte into the instrument and dividing the concentration by the area of the peak 

observed on the chromatogram. The analyte concentration in an unknown soil gas 

sample is determined by injecting an equal volume of gas into the gas chromatograph. 

The peak area obtained from the unknown sample is multiplied by the RF to determine 

the actual concentration of the analyte injected. 

The RF allows conversion of peak areas into concentrations for the contaminants of 

interest. The RF used is changed if the standard response varies 50 % . If the standard 

injections vary by more than 50 % the standard injections are repeated. If the mean of 

the two standard injections represents greater then 50 % difference than a third standard 
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is injected and a new RF is calculated from the three standard injections. A new data 

sheet is started with the new RFs and calibration data. 

% Difference == 
A area - B area 

A area 

Where: A = mean peak area of standard injection from first calibration 
B = peak area of subsequent standard injection 

The low peak standards will be made fresh daily . 

A two point calibration curve will be performed daily, one point will be approximately 

0.5 ppmv and the second point will be at approximately 5 ppmv. Dilutions of the 

calibrated gas standard will be performed using gas-tight syringes and injecting 

appropriate volumes into clean gas-tight gas sampling bulbs of known volume. 

11. Syringe blanks will be performed for each syringe to be used prior to analysis. 

Syringes will be cleaned with Alconox or equivalent detergent and brush daily. 

They will be baked out in an oven at a minimum temperature of 60°C. for a 

minimum of 1 hour prior to use. 

12. System blanks are ambient air drawn through a probe not installed in the ground 

and through the complete sampling apparatus. This air is analyzed by the same 

procedure as a soil gas sample. One system blank will be run at the start of 

each day from the batch of probes to be used . 

13 . A duplicate field sample will be taken after every 20 sample locations or at a 

minimum of one per day. 
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14. Field notebooks will be kept detailing the sample identification and amount of 

sample injected. 

The following system parameters will also be noted: 

a) Gas flows for the ultra pure air 

b) Tank pressures for the ultra pure air 

c) Integrator parameters 

1) Gain and baseline offset 

d) Column 

1) type 

2) length and diameter 

3) packing material 

4) temperature 

e) Operator 

f) Date and time 

If any system parameters change, the chromatograms are labelled with the changes 

noted. 

15 . Sample Documentation - The field notebooks will allow for full traceability of 

results. The response factors used and how they were calculated will be noted. 

The sample number , time, amount injected and the peak are noted. 

The actual chromatogram can be traced from this information. The sample concentration 

is calculated using the RF , amount injected and peak area for the component of interest. 

3.8.5 Data Interpretation 

Data interpretation is an important element of the soil gas analysis . The acquired vapor 

phase concentrations are evaluated to determine the relationship between soil gas and source 

soils. 

When examining chromatographs and comparing peak heights , several factors must be 

considered. Retention times (used to identify compounds) will vary with operating 

temperature and carrier gas flow rate. The detector responds to mass , not necessarily the 

concentration of the gas . Consequently, the sample volume injected into the chromatograph 

is important when interpreting output. "Gain" , the degree of electronic amplification of the 
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signal from the detector, must also be considered. If concentrations and volumes of two 

samples are equal, peak height will be higher in the one analyzed using a higher gain. 

Typically , large sample volumes and, if necessary, high gains are used to detect very low 

concentrations . 

Typically, the soil gas survey is used to provide screening data, identifying areas where 

compounds are present and the total volatile organic concentration. This is primarily 

accomplished by expressing the concentrations of compounds as the trichloroethane 

equivalents. Various volumes and concentrations of trichloroethane gas reference standards 

are injected under similar operating conditions as those for the unknown samples . 

Quantification of VOCs in the samples is accomplished by comparing the area of the 

compound peaks on the sample chromatogram with the area of the trichloroethane reference 

standard peak. This is most often accomplished by the instrument integrator, however, it 

can be accomplished manually. 

The soil gas data will be tabulated by relating each location to a specific concentration of 

total volatile organic compound, expressed as trichloroethane equivalents. Additionally, 

individual volatile organic peaks will be quantified , such as trichloroethane, providing a 

reasonable retention time match can be obtained, ± 1 sec. This data will also be presented 

on a site map with each sampling location assigned a specific soil gas concentration. Soil 

gas isocontours will then be interpreted from the obtained data, thereby identifying 

approximate boundaries for likely source areas . 

3.9 SAMPLING PROCEDURES FOR PROPELLANTS AND OTHER 

MATERIALS 

3.9.1 Propellants 

At certain SWMUs propellants may be present in pipes associated with former 

manufacturing or treatment processes . To determine whether the propellants can be safely 

sampled and analyzed, residue in the pipes will be sampled and tested by UXO personnel. 

If the material is determined to be safe to handle, it will be sampled and analyzed. 

Propellants will be sampled using a decontaminated stainless steel implement that will scrape 

residue from the inner wall of the pipe. The propellants will be transferred to a 

decontaminated stainless steel bowl, then placed into the appropriate sample bottles . If field 
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conditions require changing this sampling procedure, then the changes will be documented 

along with other sampling data on the Sampling Record form for soils (Figure A-14). 

3.9.2 Asbestos 

3.9.2.1 Introduction 

Asbestos, once commonly referred to as the miracle mineral, has been used as a 

reinforcement fiber for more than 3,000 years . Because of the abundant availability of the 

fiber, its acoustic and tensile qualities, and its resistance to fire and chemicals, asbestos has 

been used extensively in building materials since before the turn of the century. Asbestos

containing building materials (ACBM) has become a major item of concern with building 

renovations and demolition. 

Inhalation of asbestos fibers has recently been found to be a health hazard to humans. For 

this reason the United States Environmental Protection Agency (USEPA), under the 

authority granted by the Clean Air Act (National Emission Standards for Hazardous Air 

Pollutants) , requires removal of all regulated asbestos-containing materials likely to be 

disturbed during work activities. Notifications are required to be submitted to US EPA, or 

its designated local agency, outlining asbestos-containing materials likely to be disturbed 

during renovation/demolition activities and proposed abatement methods for protection of 

public health. The burden of identifying what materials are asbestos-containing is placed 

on the building owner. In addition to notification requirements, a number of state and local 

agencies require submittal of an asbestos inspection report presenting results of an asbestos 

inspection conducted by a certified asbestos inspector . 

3.9.2.2 Assessment Procedures 

A complete survey and assessment of asbestos-containing building materials (ACBM) in a 

building or facility typically consists of the following steps: 

• Review of as-built drawings, other construction drawings, and building specifications; 

• Interviews with mechanical personnel, HVAC personnel , boiler room personnel, and/or 

other appropriate facility personnel; 

• Visual inspection of each room and completion of standard building inspection forms for 

each room or area. Information collected during the survey includes a description of 

the floor, ceiling, and walls; an estimate of the amount, type, and condition of suspected 
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ACBM; identification of the structures coated with suspected ACBM; and a description 

of any physical or operational constraints that may affect asbestos removal. A detailed 

description of the asbestos inspection is provided in 3.9.2.3; 

• Collection of bulk samples of suspected ACBM, such as: insulation on pipes and pipe 

fittings; boilers , ducts , and other equipment; resilient floor coverings; acoustical 

insulation; wall and ceiling .plaster; and fireproof insulation. A detailed description of 

asbestos sampling procedures is given in Section 3.9.2 .4; and 

• Laboratory analysis of asbestos samples by an accredited laboratory (including Polarized 

Light Microscopy (PLM) with dispersion staining (EPA Method 600/M4-82.020) and 

Transmission Electron Microscopy Analysis (NYSDOH Method 198.4) for nonfriable 

organically bound (NOB) materials). 

The inspection and sample collection will be conducted by a New York State Certified 

Asbestos Inspector . The asbestos assessment report will be in accordance with 12 NYCRR 

56 pre-demolition inspection requirements. 

3.9.2.3 Asbestos Inspection 

An asbestos inspection, sampling, and sample analysis will be conducted in order to identify 

and quantify accessible suspected asbestos-containing building materials (ACBM). The 

inspection will consist of a review of existing building plans , if available, to familiarize the 

certified inspector with the building layout, as well as to identify pipe chases and dead 

spaces; and a room by room walk-through of the building to determine the location, 

condition, quantity, and type (friable of non-friable) of suspect ACBM present. Access to 

all areas will be required to ensure inspection of all accessible suspect ACBM . Suspect 

ACBM includes surface materials (sprayed-on troweled-on wall and ceiling plasters, 

acoustical insulation, and fireproofing), thermal insulation (e.g., insulation on pipes , pipe 

fittings , tanks , boilers , and ducts) , and miscellaneous materials (e.g. , vinyl floor tile, 

roofing, baseboard molding , and vibration joint cloth) . Suspect ACMB will be located on 

building floor plans (either provided by the building owner or field drawn) to assist in 

development of the asbestos sampling plan and for inclusion in the final report . 

An attempt will be made to identify ACMB in areas not readily accessible (e.g ., pipe chases 

and permanent drop ceilings) and in areas deemed unsafe . A "hand pressure test" will be 

performed where feasible to determine material friability. Friable is defined by the US EPA 

as the ability to crush, pulverize or otherwise reduce to a powder state by hand pressure . 

The inspector will note the proximity of the suspect ACBM to assist in developing potential 
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areas of concern. _Sample areas (homogeneous areas of ACBM) will be identified to 

determine appropriate sample locations and quantities. Building Inspection Forms (Figure 

A-17) will be completed for documentation of inspection observations. Information to be 

included on this form includes a description of all surfaces, ceiling height, estimation of 

type, quantity and condition of suspect ACBM, and a description of any physical or 

operational constraints that may effect abatement costs. 

3.9.2.4 Sample Collection 

Asbestos sampling of friable suspect ACBM will be performed in an Asbestos Hazard 

Emergency Response Act (AHERA) format modified to address site-specific conditions, 

including access restrictions. Where appropriate, a random sampling scheme (as described 

in USEPA guidance Document 560/5-85-030a "Asbestos in Buildings: Simplified Sampling 

Scheme for Friable Surfacing Materials, October 1985) will be used for the confirmation 

of the presence or absence of asbestos. Although based on past experience certain 

conditions are invariably encountered where random selection is not possible (i.e., excessive 

height of pipe runs and materials penetrating permanent barriers), an attempt will be made 

to select sample locations so they best represent the defined sample area. A minimum of 

three samples of each suspected friable ACBM will be collected in accordance with AHERA 

protocol , · because ACBM is typically non-homogeneous and, consequently, umeliable 

conclusions can be drawn from the results of a single sample. At least three negative 

samples are generally necessary for friable suspect ACBM to be considered non-asbestos 

material. In order to minimize analytical costs and if appropriate, the laboratory will be 

instructed to analyze sample triplets using the "first positive" strategy (i.e., if the first or 

second sample results indicate the presence of asbestos , then the remaining samples from 

the triplet will not be analyzed). 

Sampling of non-friable suspect ACBM (i.e. , floor tile, roofing material, vinyl sheeting, 

mastics, etc.) will be handled on a case by case basis because limited regulatory guidance 

is available for collection of non-friable materials. In general, one to three samples will be 

collected from non-friable suspect ACBM, depending on aerial coverage of material, access, 

and equipment or building occupant tolerance for destructive sampling. Unless requested 

otherwise, destructive sampling will be kept to a minimum since past inspections have often 

been conducted a year or more prior to anticipated renovation/demolition work. For 

materials such as roofing, where compromising of structural integrity is a concern, sampling 

will be avoided or limited to a preliminary screening type effort with recommendations for 

follow-up confirmation sampling prior to renovation/demolition. 
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MECHANI CAL IN SULATION 

Pipe 

Pipe 

Packing 
Packing 

Gasket 

Other 

Other 

BUILDING INSPECTION FORM 

QUANTITY 

Scale 

~ 

2 l--+---+- +-+---l-+--+--11---+--+-l--+--l--+--l--l--+--+---+-+-+---l-+--1 
3 

l--+----+-+--+---l--!--1---lf--+--+-f---+---+--t---+---+-+--+----+-+--+--lf--+--I 

41--+---+-+-+---l-+--+-l--+--+-l--+--l--+-+--+-+--+---+-+--+---ll--+--1 
5 

l--+---f '-'-+--+---l-+--1--f--+--+-f---+---+-+--+---t-+--+----+-+--+-f---+--I 
6 

l--+----+-+--+---l-+--1-- f--+--+-f---+---t-+--+---t-+--+---f-+--l--f---+--I 

7 l--+---+-+-+---l-+--+--'l--+--+-l-+---+-+-+--+-+--+----1-+--+-l--+--1 

8 l--+---+-l--+--+---l-+--+---+-l--+--+---l--1--+---+-l--+--+---l--l--l----1---1 
9 

l--+---+-+--l----lf--+--+-l--+--+-l-+---+-+--+---+-+--+----1- -1--+--'l--+--1 

101--+---+-+-+---l-+--+-l--+--+-l-+---+-+--+---+-+--+----1--1--+---ll--+--1 
11 

l--+---f-+--l---lf--+--l--f---+---+--t---+---t-+--+----+-+--+---f-+--1---lf--+--I 
12 

l--+----l--+--1----lf--+--+-f---+---+--t---+---t-+--+----+-+--+----l--+--l---lf---!--I 
13 

l----+---4-+--+---f-+--1----lf--+--+-f---+---+--t---+---t--t---+---4-+--+---f-+---I 
14 

l----+---4-+--+---f-+--1----lf--+--+-f---+---+--t---+---t-+--+----+- +--+---f-+---I 
15 

l----+---4- +--+---f-+--1---lf--+--+-f---+---+--t---+---t-+--+---4-+--+----+-+---I 

161--l----l--l--+---11-+--+-l-+---+-+--+---+-t--+----l-+--+---1--1--+---l-+--l 

171--+---+-l--+--+---l'----l--+--+-+--+--+---ll---1--+--+-+-+-+---11---1--+--+--4 

181... ......... __. .... .,_ ..... ....,1,_,__ ......... _1,_,.,_..i......1-.i-...i......i..-i.....i.....i......1-.i-...i... .... -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

WALLS 
Concrete 

Plaster 

Sheetrock 

Wall Paper 

Other 

HVAC 

COMM ENTS 

DESCRIPTION QUANTITY 

i:: ·,, ., 
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One quality control sample (i.e., split sample) will be collected for every 20 samples 

collected. The qualify control sample will be labeled and handled in the same manner as 

ordinary samples, the laboratory will not know which samples are for quality control. 

Samples and sample locations will be identified by a unique sample identification number 

which will be recorded on the sample container, the sampling area floor plan, sample data 

sheet, and the chain of custody form. Sample area will be "patched" using caulk, duct tape, 

and/or paint to encapsulate any loose asbestos fibers and to provide marking for future 

reference. 

3.9.3 Oil 

Oil or other light non-aqueous phase layers may be present on the surface of water. It is 

proposed that this oil or light non-aqueous phase layer (LNAPL) be sampled at certain 

SWMUs. A decontaminated stainless steel or glass container will be lowered into the oil 

and water so that the mouth of the container is upright , but tipped at approximately at 45 

degree angle . The container will be lowered into the liquid just enough so that mostly oil 

will enter the container. The oil will be poured into the appropriate sample bottles for 

liquid samples while minimizing the amount of water added to the bottles. 

3.9.4 Dust 

Dust and dirt on the floor of some of the buildings will be sampled for various parameters. 

This material will be sampled using the same procedures as for surface soils (Section 3. 3 .4 

. of this appendix) except that the dust and dirt may have to be collected over a broad area 

of the floor rather than digging into the soil. The size of the area will be recorded on the 

Sampling Record form. 

3.10 PHOTO LINEAMENT AND FRACTURE TRACE STUDY 

The photo-lineament and fracture trace analysis is designed to provide site specific 

information on the strike and dip of the fractures within the bedrock. The purpose of the 

photo-lineament and fracture trace analysis is to determine the direction and presence of 

bedrock fractures as they pertain to controlling groundwater flow direction. Specifically, 

the study will locate an area or areas on or near a site where groundwater flow in the 

bedrock (shale) may be influenced or preferentially controlled by one or more well defined 

(possibly intersecting) fractures. Preferential flow along fractures is significant when trying 
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to assess contaminant transport in the bedrock aquifer. If such an area exists on a site it 

will be considered as a possible location for the installation of a well (or well cluster). This 

reconnaissance technique is a precursor to bedrock well installation and can provide the 

basis for locating well clusters that address potential impacts to bedrock, i.e., competent 

shale. The photo-lineament analysis provides a visual observation, based upon linear 

fractures identified from multiple air-photo platforms, of the locations and orientation of 

suspected bedrock fractures. The fracture trace analysis provides ground-based verification 

of mapped photo-lineaments and the collection and analysis of fracture strike and dip data 

from geologic outcrops surrounding the site. 

The photo-lineament analyses will be conducted by identifying and measuring major liner 

features from a minimum of three air-photo platforms that cover the study area. The 

determination of the various platforms to use is based upon scale imagery, times of the year 

of photos, and angle of illumination. Stereo pairs of air-photos will be analyzed and the 

photo-lineaments characterized by length and suspected strength of expression. On each 

platform linear features will be characterized as strong, moderate, or subtle in expression. 

Upon completion of the photo interpretation the lineament data will be digitized and overlain 

on the site base map. The lineament data will be analyzed and plotted in several forms 

including histograms and frequency diagrams. The data will be filtered on the basis of 

lineament· orientations and length. The lineament data from the different platforms will also 

be analyzed to identify coincident lineaments. Lineaments that are identified on multiple 

platforms have the highest probability of being "real" and representing fracture trends within 

the bedrock that may control groundwater flow. The lineaments identified through this 

process will be compared with documented regional structures , faults, and strike and dip 

data . 

To study bedrock fractures , outcrops will be identified within the study area using air 

photographs , topographic maps , existing bedrock geologic quadrangle maps and field 

investigations . The outcrop stations will be selected based on their proximity to the site, 

quality of exposure, and geographic coverage. During the field investigation fracture 

orientations (strike and dip) will be recorded at each outcrop location. In addition to 

orientation, the morphology, spacing, and length of each joint, fault or bedding plane should 

be recorded. In order to delineate the most important fracture sets, the data will be filtered 

on the basis of joint orientation, dip angle, size, roughness , and planarity. Filtered data will 

also be plotted as poles or great circles (planes) on a steronet, in histogram form , and as a 

rose diagram. Rose diagrams are the most helpful aid in visualizing the orientation of 

fracture sets. Upon completion of the geologic field work, a composite base map will be 
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developed that shows the above discussed lineament data, the outcrop locations , and a rose 

diagram of measured fracture orientations for each outcrop location. The superposition of 

these two data sets provides for a rapid evaluation of the lineament azimuth data with actual 

fracture trends measured in the field . These data will also be compared with regional strike 

and dip data to identify potential preferential flow pathways for groundwater within the 

bedrock. 

3.11 AQUIFER CHARACTERIZATION AND SURFACE WATER DATA 

COLLECTION 

3.11.1 Groundwater Level Measurements 

Three rounds of water level measurements will be completed for the monitoring wells on 

the site . Each round of water level measurements will be conducted within a 10-hour period 

so that the represent a "snap-shot" of groundwater conditions at the site. The water levels 

shall be measured to the nearest one hundredth of a foot using a battery-operated water level 

indicator. At wells where LNAPLs may be present , an oil-water interface probe will be 

used to measure the LN APL thickness and water level. If necessary , a bottom filling bailer 

specially designed to obtain samples of petroleum products floating on water will be used. 

This bailer is especially useful when thin layers (less than 0.05 feet) of LNAPLs are 

present. The indicator or probe will be calibrated against a tape measure to provide an 

accurate depth measurement. The calibration will occur at the beginning of each field 

program and once per month thereafter. 

All groundwater depth measurements will be referenced to the notch on the top of the well 

casing , not the top of the protective casing. 

Groundwater elevation information will be recorded in the field on the appropriate form, 

either a Sampling Record form for groundwater (Figure A-13), a Groundwater Elevation 

Report (Figure A-18) or in a notebook. 

Water level measurement equipment including the water level indicator and bailer will be 

decontaminated before use at the site and between monitoring wells, according to the 

procedures outlined in Section 4.4 of this appendix. 
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Personnel conducting water level measurements should not any wells that do not appear to 

be under equilibrium (i.e., pressurized or under vacuum conditions) when the measurements 

are made. If a well is not in equilibrium, it should be allowed to stand until such conditions 

are reached prior to taking the water level measurement. 

An accurate representation of the equilibrated, unconfined aquifer water table conditions 

may be compromised if water level measurements on the same site are made before, during 

and after a heavy rainstorm. Freeze and Cherry (1974) state that anomalously large rises 

in the water levels in observation wells in shallow unconfined aquifers have been observed 

during heavy rainstorms. The heavy rainstorm creates an inverted zone of saturation of the 

ground surface and the advancing water front traps air between itself and the water table. 

Air pressures in this zone build up to values much greater than atmospheric causing a rise 

in the water level in the well . The anomalous rise usually dissipates within a few hours , 

or at most a few days (freeze and cherry 1979). While this phenomenon is not like to be 

common to every precipitation event, site conditions at SEDA would favor this occurrence 

under the right circumstances . 

3.11.2 Hydraulic Conductivity Testing Using Constant Head Packer Testing 

The in-situ hydraulic conductivity of the deep competent shale coreholes will be determined 

using constant head packer testing (Earth Manual: USBR 7310-89). The testing will be 

performed to evaluate the conductivity of the shale for the purposes of determining screen 

placement in the deep competent shale aquifer. Hydraulic conductivities determined in 

competent shale wells at SEDA (at the Ash Landfill) ranged between 1.9 x 10-7 cm/sec and 

4 . 7 x 10-5 cm/sec . For the purposes of this work plan an acceptable lower conductivity 

limit of 1. 0 x 10-6 cm/sec for placing a well screen was chosen. 

Prior to performing the packer testing , the 20-foot section interval of shale that has been 

cored will be cleaned. The cleaning procedure involves flushing potable , demonstrated 

analyte-free water through the hole to remove all chips of shale and the rock flour that 

accumulated in the hole during coring. The flushing is performed until water discharging 

from the top of the well head is clear . This procedure is usually performed for at least 20 

to 30 minutes depending on the amount of rock flour and chips in the corehole. 

To perform the test a single inflatable packer and transducer are lowered into the corehole 

via a 1-inch LD . steel pipe and set so that the bottom 20 feet is isolated from the open 

corehole above . The packer is connected via a packer air line to a regulated bottle of 
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compressed air at the surface. Pressure tubing connects the transducer to a data logger at 

the surface where a direct reading of the pressure in the interval can be read. Both the 

packer inflation line and transducer line are taped to the 1-inch steel piping to prevent them 

from becoming snared during placement of the packer. The data logger is connected to a 

portable computer which runs the transducer software. 

A 500-gallon tank of potable, demonstrated analyte-free water should be connected via a 

pump, regulator and flow meter to the 1-inch steel injection pipe that extended through the 

center of the packer into the interval to be tested. This equipment provides the ability to 

regulate and monitor the water being injected into the interval during the test. The water 

head above the test interval is determined using both the transducer and an electronic water 

level meter . This water head, in addition to other considerations , is used to determine the 

minimum inflation pressure applied to the packers for the test. Next the packers are inflated 

to determine the water head for the test interval . The packers are then deflated and water 

was flushed through the system to remove any entrapped air. When the system is flushed, 

the packer is inflated to the pre-determined inflation pressure. Next the pressure within the 

enclosed system is monitored to verify that the seal between the packer and the corehole 

wall is adequate; if it remains steady, this indicates a sealed system. 

The test is performed by applying the selected pressures at the test interval and monitoring 

the flowrate and pressure in the test interval. A five step pressure test is to be performed 

at each interval consisting of three increasing steps to the maximum pressure and then two 

decreasing steps to the starting pressure. This cycling allows for a more detailed evaluation 

of the test results such that it is possible to determine at what pressures the following may 

occur 1) laminar flow , 2) turbulent flow, 3) dilation of fractures, 4) washouts , 5) void 

filling, or 6) hydraulic fracturing. During each test, water is pumped into the test interval 

at the required pressure until the flow rate becomes stable; it should stabilize within about 

5 minutes . Flow rates will be maintained during three 5-minute intervals during which 30-

second readings of flow will be recorded . During the test small adjustments should be made 

to the flow rate (i.e ., injection pressure) to hold the downhole pressure in the test interval 

constant. The test is completed after the 5-cycles are performed. An appropriate low flow 

meter (with a flow range between approximately 0.010 and 0.25 gals/min) shall be used to 

regulate and monitor the flow of water into the test zone . The field data for the packer 

testing will be on recorded Figure A-19 . 
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The hydraulic conductivity will be calculated using the method described in "Procedure for 

Constant Road Hydraulic Conductivity Tests in Single Drill Holes" (Earth Manual: USBR 

7310-89) and based on information contained in Houlsby (1976) . 

3.11.3 Hydraulic Conductivity Testing in Monitoring Wells 

3.11.3.1 Overburden Monitoring Wells 

The in-situ hydraulic conductivity in monitoring wells can be determined using rising head 

slug tests . The rising head test requires the instantaneous removal of a specific volume from 

the well resulting in the lowering of the water table in the well. Subsequent to the removal 

of the volume, rising water levels are recorded for data reduction and used to calculate the 

hydraulic conductivity . 

The slug test procedure to be used is described below. Prior to the beginning the test, the 

water level in the well will be measured using an electronic water level meter. Then an In

Situ, Inc. model PTX-161 pressure transducer rated to 10 pounds per square inch (psi) will 

be lowered into the well to an appropriate depth so that when the slug is lowered into the 

well it would not come in contact with the transducer . At least one foot should be allowed 

between the bottom of the well and the transducer. Next, either a 3-foot or 5-foot long 

stainless steel slug with a 1.66-inch diameter will be lowered into the well using clean nylon 

rope so that the top of the slug is just below the static water level previously measured in 

the well. The hollow stainless steel slug should contain machined ends onto which stainless 

screw caps with o-ring gaskets fit. The slug should be filled with potable water for the test. 

In some instances a thinner, solid 2-foot long slug should be used for the slug test if the 5-

foot slug becomes repeatedly snagged on the transducer cable at the start of the test, thereby 

disrupting the test results. After the slug is lowered into the well , the water level in the 

well will be allowed to equilibrate. Water levels are measured until they stabilized to within 

0 .01 feet for 5 minutes by monitoring the transducer via the data logger. The stabilized 

water level at the end of the test should be nearly equal to the original static water level. 

After stabilization of the water level , the slug will be quickly removed and data logger 

started simultaneously thereby beginning the slug test. A 2-channel Hermit model lO0OC 

data logger shall be used to record the slug test data. The data logger should be configured 

for logarithmic data collection so that early changes in the water level are recorded. After 

10 minutes of data collection the water level will be monitored with the data logger to 
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I CONSTANT HEAD HYDRAULIC CONDUCTIVITY PACKER TEST I' 
IENGINEERJNG-SCIENCE II CLIENT: IIDAIB: I 
PROJECT: INSPECTOR: 

LOCATION: CONTRACTOR: 

CORE HOLE/WELL: TEST INTERVAL (ft): 

WEATHER/FIELD CONDmONS (record ma 'or chanRes) MONITORING 

TIME TEMP PRECIP. GROUNDSURFACECONDmONS INSTRUMENT DETECTOR 

CORE HOLE/WELL SPECS: iINSTRUMENT SPECS: 

ELEVATION GROUND SURFACE (ft): [rYPE OF DATA LOGGER: 

DIAMETER CORE HOLE/WELL (m): !TRANSDUCER TYPE(S): 

LENGTH OF TEST INTERVAL (ft): tfYPE OF PACKER(S): I 
DEPTH OFTEST INTERVAL (ft): MAXIMUM INFLATABLE PACKER PRESSURE (psi): 

TEMPERATURE OF GROUNDWATER (deg. C): PUMP CAPACITY (gallmin.): 

CORE HOLE STABILITY: GOOD FAJR POOR DIAMETER OF FEED PIPE (m.l: 

DEPTII TO GROUNDWATER MEASUREMENTS IN CORE HOLE/WELL PRIOR TO TESTING: 

DATE 

TIME 

DEPTH 

CORE HOLE/WELL CLEANING PROCEDURE: 

METHOD OF CLEANING (I.e. water je~ etc.): 

VOLUME OF GROUNDWATER BAILED FROM THE INTERVAL BELOW PACKER /..,.JJons): 

TOT AL PRESSURE TO BE APPLIED TO TEST INTERVAL: 

lbUsq. in. (psi) 

Inflatable 
Packer-

A= ft Top oftest interval 

FOR THE INTERVAL A ( ft)TOB( ft) THE TOTAL PRESSURE 

APPLIED TO THE DRILL HOLE TEST INTERVAL SHOULD NOT EXCEED 

A( ft) X I lbUsq. in. (psi)= lbUsq. in. (psi) 

Open 
Core 
Hole Note: As a gemal rule, toUI pressure (static head plus guage pressure) applied in the drill 

hole should not exceed l lbf/sq. in. (psi) per foot of overburden at the top of the test interval., 

provided the interval is greater than 10 feet. High pressures may artificially fracnue 

the formation materials. 

B= ft Bottom oftest interval 

H:\ENG\SENECA\GENERJC\APPEND.A\PACKFORM.WK.3 FIGURE A-19 



Page of 

CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST 
!ENGINEERING-SCIENCE II CLIENT: UDATE: 

IPROJECT: 
LOCATION: 
CORE HOLE/WELL: 
DETERMINATION OF WATER HEAD ABOVE THE TEST INTERVAL: 

METIIOD 1 - DEPTII TO WATER TABLE (ft): 

(use electronic water level meter) 

METIIOD 2 - PRESSURE ON PNEUMATIC PRESSURE GUAGE (!bf/sq. in. or psi): 

(To convert Jbf/sq. in. (psi) to feet or head of wattr multiply by 2.31) 

I INSPECTOR: 
CONTRACTOR: 
TEST INTERVAL (ft): 

DETERMINATION OF MINIMUM INFLATION PRESSURE TO BE APPLIED TO PACKER(S): 

Equation: 

WHERE: 

CALCULATIONS: 

SH = 

PP= 

PE = 

SH+ PP+ PE = MINIUM INFLATION PRESSURE (I) 

SH= STATIC PRESSURE AT THE MIDPOINT ELEVATION OF THE TEST INTERVAL, lbf7sq. in. orkPa 

PP = GUAGE PRESSURE TO BE MAINTAINED DURING THE TEST, lbf/sq. in. or kPa 

PE = PRESSURE NEEDED TO EXPAND PACKER TO HOLE DIAMETER AS DETERMINED BEFORE INSERTION 

IN THE DRJLL HOLE BY EXPANDING THE PACKER IN A LENGTH OF PIPE HA YING A DIAMETER SlMlLAR 

TO THE HOLE DIAMETER, lbf/sq. in. or kPa 

DETERMINATION OF WATER HEAD FOR THE TEST INTERVAL: 

PRESSURE ON PNEUMATIC PRESSURE GUAGE (!bf/sq. in. or psi): 

(To convert lbf/sq. in. (psi) to feet or head of water multiply by 2.31) 

PIEZOMETER PRESSURE AFIER FINAL PACKER INFLATION PRIOR TO TEST (!bf/sq. in. or psi): 
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I CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST I 
igNGINEERING-SCIENCE II CLIENT: IIDATE: I 
PROJECT: INSPECTOR: 

LOCATION: CONTRACTOR: 

CORE HOLE/WELL: TEST INTERVAL (ft\: 

TEST 1: Press. A REQUIRED PRESSURE FOR TEST INTERVAL (lbf./sq. in. or psi): 

STARTING) 
STABILIZED FLOW (gall min.) : BACK FLOW: YES NO 

!I"OTAL VOLUME OF WATER USED FOR TEST I (gal.): BACK PRESSURE Qbflsq. in. or psi): 

DECAY OF HOLDING PRESSURE: YES NO 

INTERVAL I 

TIME PRESS SURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gall min.) 

lbli'sq.in. or psi Transducer (psi) Guage (psi) (ft) Qbli'sq. in. or psi) 

0 
0:30 
1:00 
1:30 
2:00 
2:30 
3:00 
3:30 
4:00 
4:30 
5:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total Quantity read from water meter) Ending reading: 

INTERVAL2 

TIME PRESSSURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (ga!Jmin.) 

lbli'sq.in. or psi Transducer (psi) Guage (psi) (ft) Qbli'sq. in. or psi) 

5:30 
6:00 
6:30 
7:00 
7:30 
8:00 
8:30 
9:00 
9:30 
10:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total auantitv read from water meter) Ending reading: 

INTERVAL 3 

TIME PRESS SURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gal./min.) 

lbt7sq .in. or psi Transducer (psi) Guage (psi) (ft) Qbf/sq. in. or psi) 

10:30 
11:00 
11:30 
12:00 
12:30 
13:00 
13:30 
14:00 
14:30 
15:00 

Water Injected into Hole in Testing Period: Starting reading: 
'Total Quantity read from water meter) Ending reading: 
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I CONSTANT HEAD HYDRAULIC CONDUCTIVITY PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: IIDATE: I 
PROJECT: INSPECTOR: 

LOCATION: CONTRACTOR: 

CORE HOLE/ WELL: TEST INTERVAL (ft): 

TEST 1: Press. B REQUIRED PRESSURE FOR TEST INTERVAL (lbf./sq. in. or psi): 

INCREASING) 
STABILIZED FLOW (ga!Jmin.): BACK FLOW: YES NO 

TOTAL VOLUMEOFWATERUSEDFOR TEST2(gal.): BACK PRESSURE QbUsq. in. or psi): 

DECAY OF HOLDING PRESSURE: YES NO 

INTERVAL I 

TIME PRESS SURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet ofWater Guage (ga!Jmin.) 

lbUsq.in. or psi Transducer (psi) Guage (psi) (ft) QbUsq. in. or psi) 

0 
0:30 
1:00 
1:30 
2:00 
2:30 
3:00 
3:30 
4:00 
4:30 
5:00 

Water Injected into Hole in Testing Period: Starting reading: 
<Total (lllilntitv read from water meter) Ending reading: 
INTERVAL2 

TIME PRESS SURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual FeetofWater Guage (gallmin.) 

lbUsq.in. or psi Transducer (psi) Guage(psi) (fl) QbUsq. in. or psi) 

5:30 
6:00 
6:30 
7:00 
7:30 
8:00 
8:30 
9:00 
9:30 
10:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total qU.1ntity read from water meter) Endine: readine:: 

INTERVAL3 

TIME PRESSSURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Wat.er Guage (gal}min,) 

lbD'sq.in. or psi Transducer (psi) Guage(psi) (fl) QbUsq. in. or psi) 

10:30 
11:00 
11 :30 
12:00 
12:30 
13:00 
13 :30 
14:00 
14:30 
15 :00 

Water Injected into Hole in Testing Period: Starting reading: 
Total qU.1ntitv read from water meter) Ending reading: 
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I CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: IIDATE: I 
PROJECT: INSPECTOR: 

~OCATION: CONTRACTOR: 

CORE HOLE/WELL: TEST INTERVAL (ft): 

TEST 3: Press. C REQUIRED PRESSURE FOR TEST INTERVAL (lbf./sq. in. or psi): 

MAXIMUM) 
STABILIZED FLOW (gall min.): BACK FLOW: YES NO 

TOTAL VOLUME OF WATER USED FOR TEST 3 (gal.): BACK PRESSURE (lbflsq. in. or psi): 

DECAY OF HOLDING PRESSURE: YES NO 

INTERVAL I 

TIME PRESSSURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gall min.) 

lbf7sq.in. or psi Transducer (psi) Guage (psi) (ft) (!bf/sq. in. or psi) 

0 
0:30 
1:00 
1:30 
2:00 
2:30 
3:00 
3:30 
4:00 
4:30 
5:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total quantity read from water meter) Endine readine: 

INTERVAL2 

TIME PRESSSURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gal./min.) 

lbfi'sq.in. or psi Transducer (psi) Guage (psi) (ft) (lbf7sq. in. or psi) 

5:30 
6:00 
6:30 
7:00 
7:30 
8:00 
8:30 
9:00 
9:30 
10:00 

Water Injected into Hole in Testing Period : Starting reading: 
Total quantity read from water meter) Ending reading: 

INTERVAL3 

TIME PRESS SURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gal./min.) 

lbf/sq.in. or psi Transducer (psi) Guage (psi) (ft) (lbflsq. in. or psi) 

10:30 
11:00 
11:30 
12:00 
12:30 
13:00 
13:30 
14:00 
14:30 
15:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total quantity read from water meter) Ending reading: 
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I CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: lf!2AIB: I 
PROJECT: n,ISPECTOR: 

LOCATION: CONTRACTOR: 

CORE HOLE/WELL: TEST INTERVAL (ft): 

TEST 4: Press. B REQUIRED PRESSURE FOR TEST INTERVAL (lbf/sq. in. or psi): 

DECREASING) 
STABILIZED FLOW (gal/min.): BACK FLOW: YES NO 

TOTAL VOLUME OF WATER USED FOR TEST 4 (gal.): BACK PRESSURE (lbUsq. in. or psi): 

DECAY OF HOLDING PRESSURE: YES NO 

INTERVAL I 

TIME PRESSSURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gal/min.) 

IbUsq.in. or psi Transducer (psi) Guage(psi) (ft) (lbUsq. in. or psi) 

0 
0:30 
1:00 
1:30 
2:00 
2:30 
3:00 
3:30 
4:00 
4:30 
5:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total Quantity read from water meter) Ending reading: 

INTERVAL2 

TIME PRESSSURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gallmin.) 

IbUsq.in. or psi Transducer (psi) Guage (psi) (ft) (!bf/sq. in. or psi) 

5:30 
6:00 
6:30 
7:00 
7:30 
8:00 
8:30 
9:00 
9:30 
10:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total Quantity read from water meter) Ending reading: 

INTERVAL3 

TIME PRESS SURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gall min.) 

lbf7sq.in. or psi Transducer (psi) Guage (psi) (ft) (!bf/sq. in. or psi) 

10:30 
11:00 
11:30 
12:00 
12:30 
13:00 
13:30 
14:00 
14:30 
15:00 

Water Injected into Hole in Testing Period: Starting reading: 
Total Quantity read from water meter) Ending reading: 
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I CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: IIDATE: I 
PROJECT: INSPECTOR: 

LOCATION: CONTRACTOR: 
CORE HOLE/WELL: TEST INTERVAL (ft): 

TEST 5: Press. A REQUIRED PRESSURE FOR TEST INTERVAL (lbf./sq. in. or psi): 

STARTING) 
STABILIZED FLOW (gall min.): BACK FLOW: YES NO 

TOTAL VOLUME OF WATER USED FOR TEST5(gal.): BACK PRESSURE (lbf7sq. in. or psi): 

DECAY OF HOLDING PRESSURE: YES NO 

INTERVAL I 

TIME PRESS SURE IN TEST INTERVAL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gal.lmin.) 

lbf7sq.in. or psi Transducer (psi) Guage (psi) (ft) (lbf7sq. in. or psi) 

0 
0:30 
1:00 
1:30 
2:00 
2:30 
3:00 
3:30 
4:00 
4:30 
5:00 

Water Injected into Hole in Testing Period: Starting reading: 
[(Tot.ii auantitv read from water meter) Endine readine: 
INTERVAL2 

TIME PRESS SURE IN TEST INJ'ERV AL PRESSUREABOVETESTINJ'ERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gal.imin.) 

lbf/sq.in. or psi Transducer (psi) Guage (psi) (fl) (!bf/sq. in. or psi) 

5:30 
6:00 
6:30 
7:00 
7:30 
8:00 
8:30 
9:00 
9:30 

10:00 
Water Injected into Hole in Testing Period: Starting reading: 
Tot.ii auantitv read from water meter) Ending reading: 

INTERVAL3 

TIME PRESS SURE IN TEST INJ'ERV AL PRESSURE ABOVE TEST INTERVAL FLOW RATE 

(min) Required Actual Feet of Water Guage (gallmin.) 

lbtlsq.in. or psi Transducer (psi) Guage (psi) (ft) (!bf/sq. in. or psi) 

10:30 
11:00 
11:30 
12:00 
12:30 
13:00 
13:30 
14:00 
14:30 
15:00 

Water Injected into Hole in Testing Period: Starting reading: 
'Tot.ii quantity read from water meter) Ending readine: 
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I CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: IIDATE: I 
PROJECT: INSPECTOR: 

LOCATION: CONTRACTOR: 

CORE HOLE/WELL: TEST INTERVAL (ft): 

CALCULATION OF LUGEON VALUES 

Water Injected into Test 
Test Interval in Testing 

Interval Testing Times * Guage Pressure Period Lugeon Value 
Required Actual Required Actual For Each Test Repres. Value 

(meters) (min) (min) (ban) (ban) (liters) (choose one) 

15 10 

15 15 

15 20 

15 15 

15 10 

Note: *=testing time consists of three 5 minute intervals 

Equation: 
Lugeon Value - water taken in test (liters/meter/min.) X 10 (ban) / test pressure(ban) (2) 
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TABLE I: Lugeon patterns for various occurrences during testing: 
Their interpretation and percentage occurrences 

TEST PRISSURIS LUO E ON PATTERN I CHARAC TE RISTICS or IWHICH OF THE LUGEON 

lUGI0NS CAlCUlATI0 THE PATTERN , & 

FOR EACH 10 MINUTE RUN, INT ERPRETATION 

VALUES IN THE PATTERN 
SHOULD SE USED AS 

THE REPORHO 
,uM EABlllTYl 

ISMOWN III UPJIOI . 

R(l A IIY( Iii .-C"llUO I I 

IJlllAIIYI Jr,UIII\TUOIS IMOWII 
IN GINIULIS( O PAlllUS. 

UfUAl MlCiMlfUOIS CAN YUY 
W1Dlt'1 

GROUP A -LAMINAR FLOW 

1ST TEN MINUTE RUN ~ s 
2 ND ' 
3RD c 

CT H d • o 

5 TH • ·• 

GROUP 8 -TURBULENT FLOW 
1ST TEN MINUTE RUN ~ ~ 
lH0 ' 
JR O ' 
• TH d~ b 

5TH • • • 

GROUP C - DILATION 
1ST TEN MINUTE RUN ~ 
2 ND ' 
JR G ' 
• TH d- 0 

5T H •·• 

GROUP D - WASH-OUT,erc 
1S T TEN MINUTE RUN ~ . 
lHG ' 
3RD c 

4TH d•b 

5TH ••• 

GROUP E - VOID FILLING 
1ST T,EN MINUTE RUN ~ 
2 ND ' 

3 RD ' 
4 TH d • • 

5 TH • •• 

or 11 

All 5 LUGE0NS ARE 

ABOUT E0UAl I USE THE AVERAGE OF 
HENCE LAMINAR HOW THE FIVE LUGE0NS 

LOWEST LUGE0N VALUE 
OCCURR IN G AT HIGHEST 
PRESSURE HENCE 
TURBULENT HOW 

llO 1MI •UUII 
WNOll MUWIIIII 

US( THE LUGEGN 

VALUE FOR THE 
HIGHEST PRESSURE 

USE THE LUGE0N 
VALUE FOR THE 

LOWEST 10ft MEDIUMI 
PRESSURES 

USE THE HIGHEST 
LU0EDN VALUE 

v•u11 a,1e1.u IUIOU 
IIOUIII 01HIIW111 

USUAll l USE THE 
FINAL LU0E0N 

V ALUI 

PERCENTAGE Of 
AC TUAL CASES 

IN EACH GROUP 

llUIUUlllfO flOW TAUi Tl 
WMIN TH( UPOITIO PUMUllllfT II 

1.2.0l , lUtuu)• OI MOIi lUIIUI 

El E] 

8 8 

G ~ 

G El 

E] ~ 
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I CONSTANT HEAD HYDRAULIC {;QNDUCTIV11Y PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: IIQATE: I 
!PROJECT : INSPECTOR: 
!LOCATION: CONTRACTOR: 
CORE HOLE/WELL: TEST INTERVAL (ft): 
CALCULATION OF HYDRAULIC CONDUCTIVITY: 

CALCULATE 11-IE HYDRAULIC CONDUCTIVTl'Y OF 11-IE son, OR ROCK BYTIIE FOLLOWING EQUATION: 

(see page 1255 of the Earth Manual paper for III C>WDple calculalion) 

_s_ L (2) k = 2rrLH In - , where L ~ !Or 
r 

or 

k = _!]__ sinh -1 _£_ where 10r2: [ 2: r 
2rrLH 2r ' - -

(3) 

where: \ 

k = hydraulic conducciviry, fr/ yr or emf s 
q = consranr rare of flow inro rhe resr inrerval, 

frl / yr or cm1 / s 
L = lengrh of rhe resr inrerval, fr or cm 
H = differenria l head of warer ar resr inrerval, fr or 

cm 
r = radius of rhe borehole, fr or cm 

In = natura l logarirhm, loge 
sinh-1 = inv<_:rse hyperbolic s~ 

smh-1 x In (x + x 1 + 1) 
pi = 3.1415 

TEST RESULTS: 

PRESS. TEST q L H r HYDRAULIC CONDUCTIVfY 

A 1 
B 2 
C 3 
B 4 
A 5 
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I CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: IDATE: 
PROJECT : INSPECTOR: 

LOCATION: CONTRACTOR: 

CORE HOLE/WELL: TEST INTERVAL (ft): 

CALCULATIONS (continued): 
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I CONSTANT HEAD HYDRAULIC CONDUCTMTY PACKER TEST I 
!ENGINEERING-SCIENCE II CLIENT: IIDATE: I 
PROJECT: INSPECTOR: 

~OCATION: CONTRACTOR: 

CORE HOLE/WELL: TEST INTERVAL (ft): 

, .. ,O:MMENTS: 
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SENECA GENERIC RI/FS WORKPLAN DRAFf-FINAL REPORT 

determine if it has stabilized. When the water level reaches 80 percent of the original static 

water level and stabilizes to 0.02 feet over a 5-minute time period, the test will be stopped. 

The slug test field data will be recorded on Figure A-20. The test data will be downloaded 

to a portable computer in the field and reviewed to evaluate whether the data is acceptable . 

The slug test information for each monitoring well will be reduced using the procedure 

described by Bouwer and Rice (1976) and 1989) . Normalized recovery rates will be plotted 

against time on a semi-logarithmic plot and the hydraulic conductivity is determined by the 

computer program AQTESOL V Version 1.1 Release 4. Prior to running the program the 

time and water level data will be imported into an AQTESOLV data file. Next, input data 

required for analyzing the slug test will be entered. The input data consist of the following : 

1) initial drawdown in test well; 2) internal radius of the test well casing; 3) effective radius 

of the test well; 4) saturated aquifer thickness under static conditions; 5) length of the test 

well screen; and 6) height of water colwnn in test well under static conditions . Once the 

data are plotted , the hydraulic conductivity will be determined using the automatic iterative 

estimating and interactive on-screen curve matching capabilities of the program to match the 

straight line portion of the drawdown (displacement) curve; the straight line portion is the 

valid part of the readings (Bouwer and Rice, 1976 and 1989) . 

Recent refinements in the interpretation of slug test data in unconfined formations using the 

Bouwer and Rice (1976 and 1989) Method (i.e. , Zlotnik, V., 1994, Groundwater , V.32, 

No. 5, and more recently, Hyder, Z . and Butler , J.J . Jr., 1995 , Groundwater V . 33 No. 

1). In response to this, the method for interpreting slug test data using the Bouwer and Rice 

(1976 and 1989) technique will be modified to include, where appropriate, the 

recommendations of Zlotnik (1994). In instances where there is no significant vertical flow 

affecting the test according to the geometric criteria stated by Zlotnik (i.e., LID :::: 1) this 

method will not be used. Because all of the overburden wells to be installed in the till are 

proposed to be screened across most of the aquifer saturated thickness, the criteria for test 

geometry (LID :::: 1) is expected to hold true in most instances . 

In another recent article, Hyder and Butler (1995) state that "the Bouwer and Rice (1976) 

method does appear to provide reasonable estimates of field values [ of hydraulic 

conductivity] in a large number of situations." However, they also present information that 

can be used to assess the error in the Bouwer and Rice determination of hydraulic 

conductivity thereby allowing the field practitioner to assess if the parameter estimate is 

acceptable for a particular application. The recommended techniques of Hyder and Butler 

June, 1995 
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SLUG TEST REPORT FORM 
ENGINEERING-SCIENCE INC. II CLIENT: II WELL#: 

PROJECT: INSPECTOR: 

LOCATION : TEST DATE: 

WEI,L ANU AQUIEER mEQRMAIIQN 
WELL POINT (installed): WELL SCREEN SLOT SIZE: 

WELL CASING INNER DIAMETER: AQUIFER THICKNESS : 

BOREHOLE DIAMETER: PRODUCT PRESENT (YIN?) 

STATIC DEPTH TO WATER: 

SCREENED INTERVAL - FROM: 

TO: 
/ all deoths measured from TOC or taken from installation detail) 

IESI EQl!IfMENI SfECIEICAIIQNS 
DAT A LOGGER BRAND: TRANSDUCER RATING (PSI): 

INSTRUMENT MODEL: SLUG/BAILER DIMENSIONS: 

TRANSDUCER BRAND: SLUG/BAILER VOLUME: 

IESI INEQRMAIIQI'! 
REFERENCE VALUE: DATA LOGGER TEST NUMBER: 

TRANSDUCER MODE: SURFACE LEVEL or TOC TRANSDUCER DEPTH: 

STATIC WATER (START): TRANSDUCER - LINEARJTY: 

START TIME: -SCALE: 

END TIME: - OFFSET: 
STATIC WATER (END): - DELAY: 
ELAPSED TIME: SATURATED SCREEEN LENGTH: 

NQIES_;_ TOP OF PVC RISER: 0.00 ft 

GROUND SURFACE 

TOP OF SCREEN: 

BOTTOM OF SCREEN: 

POINT OF WELL: 

(ALL DEPTHS RELATIVE TO THE TOP OF PVC CASING) 

COMMENTS: 

CONVERSION: 2.30667 FEET OF WATER/PSI 

YOU MUST RESET THE REFERENCE VALUE PRIOR TO BEGINNING EACH TEST!!!!! 
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SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

(1995) for evaluating the strict applicability of the Bouwer and Rice (1976) method will also 

be employed, where appropriate. 

The geologist or hydrogeologist responsible for slug test data reduction will continue to 

assess peer-reviewed literature on interpreting slug test data in unconfined overburden 

aquifers and will make the necessary modifications to the interpretation method based on 

applicable recommendations in the literature . 

3.11.3.2 Bedrock Monitoring Wells 

Hydraulic conductivity in the fractured shale bedrock will initially be determined using slug 

testing and the Bouwer and Rice (1976 and 1989) data reduction method(s) described above. 

This will serve as an initial assessment of conductivity under contention that the nun- to cm

scale fractures in the shale may behave as equivalent porous media (EPM) . However, for 

this Generic RI/FS workplan other methods for determining hydraulic conductivity in the 

shale bedrock will also be evaluated and employed, where applicable , to provide additional 

comparative conductivity data. The methods outlined in the following four articles will be 

among those evaluated: 

1. Morris L. Maslia and Robert B. Randolph, U.S.G.S . Water Supply Paper 2308 , pp . 1-

16. 

2. Kent S. Novakowski , Analysis of Aquifer Tests Conducted in Fractured Rock: A 

review of the Physical Background and the Design of a Computer Program for 

Generating Type Curves , Ground Water, January-February 1990, v. 28, no. 1, pp 99-

107 . 

3. D.N. Jenkins and John K. Prentice, Theory for Aquifer Test Analysis in Fractured 

Rocks Under Linear (Nonradial) Conditions , Ground Water, January-February 1982, 

v. 28, no . 2, pp 1-21. 

4 . D.N . Jenkins and John K. Prentice, Corrections to Theory for Aquifer Test Analysis in 

Fractured Rocks Under Linear (Nonradial) Conditions , Ground Water, March-April 

1982, v. 20 , no . 2, pp 321-2. 

June. 1995 
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SENECA GENER IC RJ/FS WORKPLAN DRAFT-FINAL REPORT 

3.11.4 Vertical Connection Testing 

If necessary, to assess the degree of vertical connection between the shallow till/weathered 

shale aquifer and the deep competent shale aquifer , vertical connection tests will be 

performed at well pair and cluster locations. The tests are performed to determine if the 

contact between the till/weathered shale and competent shale could be considered a lower 

impermeable boundary for the shallow groundwater flow systems at the subject site. Such 

an impermeable boundary would be an important influence on the possible spread of 

contaminants . 

At well pairs , one vertical connection test will be performed by pumping water from the 

deeper of the two wells being tested and monitoring the resulting change in the water level 

in the shallower well . A transducer will be lowered into the shallow well to monitor the 

water level changes . At well clusters , two vertical connection tests will be performed. One 

will be performed by pumping water from the shallow competent shale well and measuring 

the change in the water level in the till/weathered shale well. The second test will be 

performed by pumping the deep competent shale well and measuring the resulting water 

level change in both the till/weathered shale well and the shallow competent shale well. In 

this way , the degree of connection within the competent shale aquifer can also be assessed. 

For the latter test , a transducer will be lowered into each of the two shallower wells and 

connected to a Hermit 1000c 2- channel data logger. The duration of pumping will be for 

60 minutes . The wells will be allowed to recover for approximately 60 minutes. 

The method for preparing the data logger and transducer is similar to that used for the slug 

tests except a linear scale should be programmed into the data logger, as a logarithmic scale 

is not necessary for this test. The transducer and cable will be decontaminated between each 

test. All water bailed from the wells during these tests will be containerized. Vertical 

connection test data will be recorded on Figure A-21. 

3.11.5 Surface Water Elevation Measurements 

When required, staff gauges will be installed in surface water bodies (streams or ponds) at 

locations where surface water is anticipated to be present year round . The gauge will be 

driven into the sediment so that the scale can be seen from shore and the gauge will not 

move . The elevation and location of each gauge will be measured by a land surveyor. 

June, 1995 
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VERTICAL CONNECTION TEST REPORT 
lNGINEERING-SCIENCE INC. llcLIENT: II WELL#: 

PROJECT: INSPECTOR: 

LOCATION: TEST DATE: 

WELL Al'!!D AQIIIEER Il'!!EQRMAIIQ!'!! 
TILL/WEATHERED SHALE WELL: COMP. SHALE BEDROCK WELL: 

WELL POINT (installed): WELL POINT (installed): 

STATIC DEPTH TO WATER: STATIC DEPTH TO WATER: 

SCREENED INTERVAL- FROM: SCREENED INTERVAL - FROM: 
TO: TO: 

r all d-ths measured from TOC or taken from installation detail' 

IESI EQUifME!'!!I SfECIEICAIIQ!'!!S 
DATA LOGGER BRAND: TRANSDUCER RATING (PSI): 

INSTRUMENT MODEL: TRANSDUCER BRAND: 

IESI Il'!!EQRMAIIQ!'!! EQR III,I,IWEAIHERED SHALE WELL 
REFERENCE VALUE: DATALOGGER TEST NUMBER: 

TRANSDUCER MODE: SURFACE LEVEL or TOC TRANSDUCER DEPTH: 

STATIC WATER (START): TRANSDUCER - LINEARITY: 

START TIME: -SCALE: 

END TIME: - OFFSET: 
STATIC WATER (END): -DELAY: 
ELAPSED TIME: 

IESI Il'!!EQRMAIIQ!'!! EQR SHALLQW CQMfEIE!'!!I SHALE WELL 
REFERENCE VALUE: DATA LOGGER TEST NUMBER: 
TRANSDUCER MODE: SURF ACE LEVEL or TOC TRANSDUCER DEPTH: 
STATIC WATER (START): TRANSDUCER - LINEARITY: 
START TIME: -SCALE: 
END TIME: -OFFSET: 
STATIC WATER (END): -DELAY: 
ELAPSED TIME: 

IESI ll'!!EQRMAIIQN EQR DEEf l SHALI,QW CQMfEIENI SHALE WELL (ddi: 2n1:) 

STATIC WATER (START): NEAR DRYNESS?: YES NO 
PRUGE METHOD PERISTALTIC PUMP or BAILER WATER DEPTH AFTER PURGE (END): 
TIME ST ART PURGE: ELAPSED TIME: 
TIME END PURGE: 

COMMENTS: 
CONVERSION: 2.30667 FEET OF WATER/PSI 
YOU MUST RESET THE REFERENCE VALUE PRIOR TO BEGINNING EACH TEST!!! !! 
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NOTES/DIAGRAMS: 

TILL/WEATHERED SHALE WELL COMPETENT SHALE WELL 

.WELL#: WELL #: 

TOP OF PVC RISER: 0.00 ft TOP OF PVC RISER: 0.00 ft 

GROUND SURF ACE GROUND SURF ACE 

TOP OF SCREEN: 

BOTTOM OF SCREEN: 

POINT OF WELL: 

(ALL DEPTHS RELATIVE TO THE TOP OF PVC CASING) 

TOP OF SCREEN: 

BOTTOM OF SCREEN: 

POINT OF WELL: 

(ALL DEPTHS RELATIVE TO THE TOP OF PVC CASING) 

H:\ENG\SENECAIGENERICIAPPEND.AISLUGTST.WK3 FIGURE A-21 



SENECA GENERIC RI /FS WORKPLAN DRAFf-FINAL REPORT 

3.11.6 Surface Water Flow Measurements 

Stream flow rates will be measured according to the velocity-area method as described by 

Corbet (1945), Stream Gauging Procedure, USGS Water Supply Paper 888. A site will be 

selected for the stream transect near the surface water staff gauge and the surface water 

elevation will be recorded. In the absence of a surface water staff gauge, a temporary gauge 

will be established. Surface elevations and times will be recorded before and after flow 

measurements to determine if the stream level changed during the course of flow gaging. 

A tape measure will be stretched perpendicular to the stream channel and the ends will be 

secured. The stream width will than be divided into ten to thirty segments. (The USGS 

recommends that no more than 10%, and preferably no more than 5%, of the flow be 

represented in any one segment). 

For each segment, the midpoint depth will be recorded (d;). The average velocity, Vi, for 

each segment will be measured depending on the water depth at that midpoint. If the water 

is less than 2.5 feet deep, velocity measurements will be taken at 0.6 times the total depth 

below the water's surface. if the water is deeper than 2.5 feet, velocity measurements will 

be taken at 0.2 and 0.8 times the total depth below the water's surface. In this instance, the 

resulting· velocity for the sequent is a simple average of the 0.2 and 0.8 velocity 

measurements . 

Using the Teledyne-Gurley flowmeter, the velocity is measured by counting the revolutions 

of the bucket-wheel over a know time (40-70 seconds), using the stopwatch. These time 

and revolution numbers are recorded in the notebook and converted to velocities using the 

rating tables supplied with the flowmeter. 

The Marsh-McBirney flowmeter measures velocity directly . While this instrument proves 

easier to use there is some question as to its accuracy. It should tehrefore be used only as 

a back-up rather than the primary method for flow measurements . 

The discharge for each segment (q;) will be calculated as the product of the segment velocity 

(v), depth (d) and width (w) : 

June. 1995 
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The total estimated discharge for that stream profile will be equal to the sum of each 

segment's calculated discharge . 

3.12 ECOLOGICAL INVESTIGATION 

The potential mechanisms for the movement of pollutants from the subject site to off-site 

areas include physical and biological means, acting independently or in combination with 

each other. The purpose of this investigation is to assess any possible environmental 

impacts. This information is required to fully evaluate the risk from this site. 

Environmental risk includes risk to aquatic and terrestrial biota which may be impacted due 

to the inadvertent intake of constituents found at the site or which have migrated off the site. 

Ecological assessment, as per EPA's 1989 Environmental Evaluation Manual, is defined as 

"a qualitative and/or quantitative appraisal of the actual or potential effects of a hazardous 

waste site on plants and animals other than people and domesticated species" . At SEDA, 

the ecological assessment will focus upon the terrestrial biota residing on the subject site and 

the aquatic species in on-site surface water bodies. 

The ecological assessment will consist of an initial site reconnaissance and biological 

sampling. This will include a habitat characterization to obtain information on what species 

are likely to utilize the site, as well as an assessment of soil, sediment, and aquatic 

chemistry. The initial assessment will investigate the biotic populations which would most 

likely be exposed. These biological populations include fish and shellfish which may inhabit 

the surface water bodies and any wetlands which may exist on and adjacent to the subject 

site as well as terrestrial habitats. 

The ecological assessment objectives are: 

1. To document and evaluate the terrestrial and aquatic habitats and organisms on and 

adjacent to the site; 

2. To identify any wetland habitats; 

3. To provide a database for the assessment of environmental risks; and 

4. If necessary, to determine the concentrations of pollutants in aquatic and terrestrial 

organisms based on a qualitative analysis of aquatic and terrestrial communities data and 

an evaluation of the viability of the aquatic and terrestrial ecosystems as described in 

Section 3.12.1. 
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3.12.1 Approach to the Ecological Assessment 

In order to fully understand the interrelationship of the subject site and its association with 

the environment, it is necessary to document existing, surrounding, vegetative cover types. 

Cover typing is done by traversing the site on foot and noting major cover types in relation 

to the location of the subject site. The terrestrial ecology team will characterize and map 

the upland and wetland vegetation cover types within the general study area. 

For the vegetative cover type mapping forested areas will be characterized based on 

dominant tree species after Stout (1958) and U.S . Fish and Wildlife Service (USFWS)(1979) 

(e.g., northern hardwood, birch/pine forest). 

Following an analysis of initial wetland mapping and cover typing , the assessment will 

include sampling of terrestrial and aquatic biota. The sampling program for aquatic and 

terrestial biota are discussed in Section 3.12.3 . 

Ecologists will collect aquatic and terrestrial community data which will generally describe 

the respective ecosystems . Specifically, all fish and shellfish collected at each station will 

be identified and enumerated, not just those species subject to tissue sampling . Terrestrial 

and aquatic macroinvertebrates will be collected by scraping hard surfaces or substrate 

sampling. All taxa will be grossly identified (order to genus, as practicable) and listed. 

Small mammals (mice, and moles) will be captured , identified , and released. These data 

will provide an overview of the aquatic and terrestrial communities from which the 

specimens were collected for chemical pollutant analysis of tissues. This information will 

be considered when describing the occurrence of any environmental risks associated with 

the ecological community . 

From the sediment certain pollutants can move through the food chain. These pollutants 

may be taken up by organisms in the lower trophic levels (e .g. , zooplankton and 

macrobenthos) which are ultimately consumed by fish . Bioaccumulation occurs within each 

trophic level and may lead to biomagnification at higher trophic levels . The tissue of 

macroinvertebrates , fish , and shellfish collected at select stations may be analyzed . Actual 

tissue analyses will be dependent upon what species are collected and in what size and 

abundance. The approach to the initial ecological assessment will consist of documenting 

the biological conditions at the subject site, including nearby areas upgradient of the site 

with possible subsequent collection of select aquatic and terrestrial organism tissue samples 
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for bioaccumulation analysis following the analysis and evaluation of all soil , sediment and 

water samples. 

One potential pathway for pollutant migration is associated with the introduction of impacted 

sediment-ladden water to the aquatic ecosystems. If this pathway of transport is being 

utilized, then contaminants should be present in the tissue of shellfish. Shellfish are filter 

feeders and strain water to remove the microorganics that are used for food . Because they 

are not selective in this straining process , suspended particulate matter is often ingested with 

the food. This is especially true during periods of naturally high suspended particles, such 

as after heavy rains or when bottom sediments are disturbed. Once ingested, pollutants can 

bioaccumulate. The initial evaluation will document the presence and overall quality of the 

shellfish present. If deemed appropriate, the analysis of shellfish tissue provides a sensitive 

measurement for potential biological pathways of pollutant transport . If shellfish are not 

present or plentiful in surface water bodies on the site, another macroinvertebrate will be 

sought, such as crayfish. 

Fish may also provide a means of off-site pollutant movement. The extent that this is 

likely, depends on the species of fish and range of movement experienced by the fish . Fish 

are not as effective biomarkers as macroinvertebrates, because it is not known for certain 

where the fish have been prior to collection, and therefore, in many cases the presence of 

pollutants in the tissues of fish cannot be readily associated with a particular source. Should 

it become necessary to sample fish at the upgradient locations, these data will likely 

represent background levels of pollutants in fish and will serve as a baseline for comparing 

fish concentrations collected at other locations. Fish collected at locations on and adjacent 

to the site may be subject to the greatest potential concentrations of pollutants . Fish 

collected at locations further downstream and downgradient may provide an indication of 

the extent of off-site biological transport . 

Several terrestrial examples of potential pathways for pollution migration are earthworms , 

mice, and plants . Earthworms (Eisena sp .) are good invertebrate indicator species because 

their soft muscular body wall covered with a thin cuticle is exposed to sediment on a 

continuous basis and therefore can readily absorb toxic chemicals. They are detritus feeders 

and represent the base of the food chain for many other species , ie ., avifauna. Their range 

is small relative to mobile species . Laboratory assay and sampling methods for toxicity 

testing of earthworms is well established and extensive data exists in the literature. Small 

burrowing mammals such as mice and moles represent an additional indicator species for 

terrestrial bioassessment because of their proximity to soil. They are a common prey item 
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for higher trophic levels and can represent a quantifiable unit for potential contamination to 

receptor organisms . Field and laboratory studies are well established and data in the 

literature is extensive. Sampling techniques are readily employed. 

Vegetative species composition of the habitat is important in determining habitat quality. 

Species diversity and composition can readily indicate pollution tolerance or intolerance. In 

addition, plants are critical to nutrient cycling in both aquatic and terrestrial ecosystems. 

Because they are stationary, plants are subject to the effect of contamination within a local 

area. Readily visible examples of potential toxic contamination can be seen in vegetation. 

Vegetative physical features such as leaf chlorosis and root elongation can provide 

quantitative endpoints for initial bioassessment. The nature and pattern of visible injury may 

indicate pathways characteristic of specific pollutants. As primary producers, plants are 

essential to higher trophic levels. Plant species diversity is often important in determining 

habitat quality for an area because most wildlife species require numerous food and species 

types, and high species diversity often indicates a stable community. Laboratory and in situ 

toxicity testing on vegetation can be readily employed. 

Toxicity testing will depend upon the results of the initial assessment . For example, if 

pollutants are reaching the surface water body on-site and do not seem to effect terrestrial 

organisms in route, then toxicity testing for the surface water body organisms. only would 

be conducted. In general, the toxicity testing would probably involve one or more of the 

following: earthworms--to study effects on terrestrial invertebrates; bobwhite, woodcock 

or mallards--to study effects on wildlife; Daphnia or fathead minnows--to study effects on 

aquatic life; and root elongation tests to study effects on plants. 

The toxicity tests will utilize site soils or water. In that way any synergistic effects of more 

than one chemical will be included in the testing protocol. The focus of the toxicity tests 

will be to determine LC50 or EC50 , the concentration causing acute effects (LC50) or a 

specific, predetermined effect (EC50). Consideration will be given to when exposures are 

chronic or episodic (e.g., constant leaching or precipitation-caused leaching) in terms of 

deriving a correct testing protocol. 

To the extent possible, the data collected in this program will be compared to other data 

collected by the NYSDEC or reported in the literature in order to put results into 

perspective regarding biota concentrations . 
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Wildlife directly observed or for which signs (e.g., tracks, droppings, nests) are observed 

will be noted during the terrestrial survey. Species likely to use the given habitats but not 

observed during the field survey will also be noted. The plants and animals reported herein 

may serve as biological pathways for movement of pollutants from the immediate area or 

to higher trophic levels. Knowledge of the site terrestrial environs will play a role in 

formulating an evaluation of the environmental risk. 

3.12.2 Wetlands Delineation 

Wetlands will be delineated at the subject site as part of the ecological investigation. On 

a national level the Army Corps of Engineers (COE) is currently enforcing the criteria of 

the 1987 Corps of Engineers Wetlands Delineation Manual (1987 Manual). By act of 

Congress, this 1987 document has temporarily replaced the 1989 Federal Manual for 

Identifying and Delineating Jurisdictional Wetlands (1989 Manual) . At the time of this 

study, the methodology for defining jurisdictional wetlands is undergoing review and 

revisions by the various responsible agencies. In light of this information, it was decided 

for this project that the 1987 Manual would be used to delineate wetlands. 

Wetlands on the site will be delineated using the 1987 Manual. . Wetland cover types will 

be evaluated using aerial photographs, existing wetland maps (NYSDECWetland Regulatory 

Maps and United States Fish and Wildlife Service (USFWS) National Wetland Inventory 

Maps) and field reconnaissance . Wetland boundaries that extend a significant distance off 

of the subject site will not be surveyed as part of this delineation. Wetlands outside the 

subject site will be evaluated using aerial photographs, existing wetland maps (NYSDEC 

Wetland Regulatory Maps and USFWS National Wildlife Inventory Maps) and field 

reconnaissance to confirm wetland delineations, where necessary. The biotic survey of 

habitats and communities is intended to be an initial assessment. If necessary, Wetland 

Evaluation Technique (WET) or a comparable method will be used to conduct a functional 

wetland assessment. Biological conditions and contaminant levels from the various media 

will be evaluated and compared to available criteria and background levels. Following an 

analysis of these results, a determination regarding the necessity and scope of tissue 

sampling will be made. If results show concentrations of pollutants above background 

levels, or stressed biological communities, tissue sampling to investigate both 

bioaccumulation and potential pathways to man may be warranted. 

Wetland cover types will be based on the classification of Cowardin et al. (1979), which is 

currently used by the USFWS for their National Wetland Inventory mapping . As noted 
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previously, wetlands are potential sinks or transport receptors for pollutant migration in the 

environment. Therefore, ecologists will map the larger wetlands in the study area. 

Dominant plant species in the overstory, understory, and ground cover will be identified. 

All soil types and hydrological patterns including groundwater discharge points and surface 

drainage patterns will be identified and placed on topographical maps. The data form to be 

used to document the observations in shown Figure A-22 . The study area includes : (1) 

areas that are unlikely to be exposed to surface runoff from the subject site (which can be 

considered controls); and (2) areas that are potentially affected by pollutants due to the 

known topography and hydraulic gradient of the off-site area and (3); all surface water 

pathways and the cummulative effects that potential contaminants associated with each site 

may have on the watershed area. This characterization will be qualitative in nature. 

A wetlands assessment and restoration plan will be necessary for any wetlands impacted or 

disturbed by contamination or remedial activities. 

3.12.3 Sampling Program 

The initial , sampling program will focus upon habitat and community descriptions , benthic 

surveys , biological sampling, toxicity testing and possibly whole body tissue analysis. 

The presence of significant terrestrial biotic resources within the 2-mile study area will be 

determined by contacting the NYSDEC Information Services for locations of significant 

habitats , rare , threatened and endangered species and species of concern. New York State 

regulated wetland maps will be reviewed for the location of these significant wetland 

resources in the study area . The location of all significant resources occurring in the study 

area will be mapped at a scale of 1 inch = 2000 feet. Information on the hunting, 

June, 1995 

Page A - 115 

K:ISENECA\RIFS\GENERICIAPPENDIX.A 



8-2 

DATA FORM 
ROUTINE ONSITE DETERMINATION METHOD1 

Field lnvestigator{s) : __________________ Date: _________ _ 
Project/Site:--------------- State: ____ County: ________ _ 
Applicant/Owner: ----------- Plant Community #/Name: __________ _ 
Note: If a more detailed site description is necessary, use the back of data form or a field notebook. 

Do normal environmental conditions exist at the plant community? 
Yes __ No __ {If no, explain on back) 
Has the vegetation, soils, and/or hydrology been significantly disturbed? 
Yes __ No __ (If yes, explain on back) 

VEGETATION 
Indicator Indicator 

Dominant Plant Species Status Stratum Dominant Plant Species Status Stratum 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. ----------
12. ----------
13. ----------
14. ----------
15. ----------
16. ----------
17. ----------
18. ----------
19. ----------
20. ----------

Percent of dominant species that are OBL, FACW, and/or FAC _______ _ 
Is the hydrophytic vegetation criterion met? Yes No 
Rationale:----------------------------------

SOILS 

Series/phase: ----------------Subgroup:2 ___________ _ 

Is the soil on the hydric soils list? Yes No Undetermined -,------
Is the soil a Histosol? Yes No __ Histic epipedon present? Yes _· __ No __ 
Is the soil: Mottled? Yes No __ Gleyed? Yes __ No 
Matrix Color: Mottle Colors: _______________ _ 
Other hydric soil indicators: ---------------------------

Yes No Is the hydric soil criterion met? 
Rationale: ----------------------------------

HYDROLOGY 

Is the ground surface inundated? Yes __ No __ Surface water depth: ----------
Is the soil saturated? Yes No 
Depth to free-standing water in pit/soil probe hole: ____________________ _ 
List other field evidence of surface inundation or soil saturation. 

No Is the wetland hydrology criterion met? Yes 
Rationale: ----------------------------------

JURISDICTIONAL DETERMINATION AND RATIONALE 

Is the plant community a wetland? Yes No 
Rationale forjurisdictional decision: ________________________ _ 

1 This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community 
Assessment Procedure. 

2 ClassHication according to "Soil Taxonomy." 
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agricultural and forestry use of the terrestrial resources in the study area will be obtained 

from the SEDA, local residents, field reconnaissances and review of current (1991) aerial 

photography (scale 1 inch to 500 feet). 

The terrestrial biotic assessment will involve two general study areas, a broad and a small 

study area. Within the broadest study area, which will include each site and an area 2 miles 

from the site perimeter, significant resources such as NYSDEC significant habitats, habitats 

supporting endangered, threatened and rare species, species of concern, and state regulated 

wetlands, will be identified. 

Within the smaller study area, which which include the site and an area 0.5 mile from the 

site perimeter, the major vegetative communities, wildlife species associated with each cover 

type, and the value of the habitats to the associated wildlife will be identified. Observations 

for signs of overt symptomology will be conducted in the 0.5 mile study area. 

The aerial photography will be reviewed to delineate the major upland and wetland 

vegetative cover types in the 0.5 mile study area. These major cover types will be mapped 

at a scale of 1 inch = 1000 feet. Existing wetland maps will be reviewed for freshwater 

wetland locations. Field surveys will be performed to confirm or revise the cover type 

identification and boundaries and determine plant species composition, relative abundance, 

and density . Existing information will be reviewed to confirm species presence (Cowardin, 

1965 , SEDA, 1992). Freshwater wetlands on the sites will be identified and delineated 

using the 1987 Corps of Engineers Wetland Delineation Manual. These wetlands will be 

surveyed and mapped at a scale of 1 inch = 200 feet. 

Wildlife species , including amphibians , reptiles, birds and mammals, expected to inhabit the 

study areas' identified cover types, will be determined primarily from existing information 

obtained from the SEDA and the nearby Montezuma National Wildlife Refuge (U.S. Fish 

and Wildlife Service, 1990, 1991 , U.S . Fish and Wildlife Service and NYS Department 

Environmental Conservation, 1991) . In addition, all wildlife observed during the course of 

the ecological and surface water/sediment field programs will be recorded to species, when 

possible . The habitat value of the cover types to wildlife will be assessed during these field 

surveys. Any signs of wildlife and vegetation stress or alterations observed during the 

above surveys will also be noted. 

June, 1995 
Page A- 117 

K:ISENECAIRIFSIGENERICIAPPENDIX.A 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

The terrestrial biotic assessment will focus on determining the species composition, relative 

abundance and species richness of the terrestrial floral and faunal communities inhabiting 

the sites and adjacent areas. The qualitative description will include examples where there 

are any overt symptomology, such as plant leaf chlorosis (yellowing) or reduced plant 

growth, and obvious tumors on small mammals will be qualitatively assessed. The 

qualitative assessment will characterize and evaluate the existing terrestrial biotic community 

and identify potential terrestrial biotic receptors and interactions with terrestrial communities 

adjacent to the sites. 

Terrestrial invertebrate samples will be collected utilizing a one foot square quadrat. The 

upper three inches of ground surface soil and vegetation will be removed with a trowel. 

Samples collected will be stored on ice until initial screening and preservation is performed. 

All samples will be individually placed into a five-gallon bucket and enough water was 

added to create a slurry with the clay particles . The sample will then be poured into a 0.5 

mm mesh brass sieve and rinsed down with a hand held water sprayer. All sample portions 

remaining in the sieve will be placed into appropriately labelled one-liter jars and preserved 

with 70 percent isopropyl alcohol. Samples will be sorted in the laboratory under 1 OX 

magnification and identified to the lowest practical taxon. 

Benthic sample collection surveys within the appropriate drainage ditches will be conducted 

to determine the presence and characteristics of the macroinvertebrate community that may 

be present . Paired samples will be taken at three stations established in the ditch. If the 

ditch is dry, conventional aquatic macroninvertebrate sampling techniques are not 

appropriate. Samples should then be taken by establishing a one square foot quadrat across 

the channel of the swale (the typical width of a channel is one foot or less) . All sediment 

and plants within the one square foot quadrat to a depth of three inches will be removed 

with a trowel and placed in a clean container. The aboveground portion of each plant will 

manually searched for invertebrates , any specimen found will be placed in a sample 

container , and all sediment rinsed from the root systems of the plants. The plants will then 

be discarded. All sediment will be screened through a No. 35 testing sieve with 0.5 mm 

openings to remove all fine material from the sample. The remaining material will be 

placed in a sample container, labeled and preserved in isopropyl alcohol. Sorting and 

identification of macroninvertebrates will occur at a later time_ 
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A qualitative evaluation of the aquatic macroinvertebrate community will be made by hand 

scraping of hard substrates (rocks, tree limbs). Detailed taxonomic study is not proposed 

(organisms will be identified to genus, family, or order) as the objective of such sampling 

is to generally characterize the invertebrate community for which little or no data exists. In 

addition, an inventory of sediment-dwelling (benthic) macroinvertebrates will be made by 

using a petite Ponar grab sampler, which samples a 6-inch by 6-inch portion of the bottom 

(provided the gear can be utilized where the substrate is suitable for sampling with such 

gear, e.g., organic material, silt, sand, or smaller sized gravel). Sediment will be washed 

through a 0.5 mm screen and any remaining invertebrates preserved for later identification. 

Invertebrate collections will be combined such that a taxa list can be developed for each 

station. 

The results of the macroinvertebrate community survey and tissue analyses will be used to 

provide an indication of the extent of pollutant migration to the on-site surface water body 

and estimate the uptake by the invertebrate community. This data will comprise the 

database for determining the occurrence of any environmental risks. 

Any toxicity testing that may be deemed necessary will be done according to procedures 

outlined in EPA's manual entitled Ecological Assessment of Hazardous Waste Sites: A 

Field and Laboratory Reference. Toxicity tests will focus upon the organisms potentially 

exposed (e .g., fish, burrowing mammals, plants, etc.). At this time it is anticipated that in 

situ studies or onsite studies would be most appropriate given the multitechnical nature of 

the contamination. 

If toxicity is documented, this data will be used in planning the remedial action. If no 

toxicity is observed, then it might reasonably be assumed that any stress noted to biota on 

or adjacent to the subject site is due to habitat disruption, external sources of toxic 

chemicals, natural variability, etc. 

Toxicity testing would be conducted by a DEC-approved testing firm. A protocol for 

toxicity testing will be developed focusing upon: species to be tested; media to be tested; 

acute or chronic testing procedure; and reporting of results. Interpretation of results will 

be jointly derived by ecologists familiar with the site and the toxicologists performing the 

analysis. Results will be presented in a short report detailing the approach, rationale, 

methods, results and interpretation. The Project Manager will use these results as part of 

the remedial action assessment procedure. 
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If an established stream or creek is determined to be a potential pathway at the site, fish will 

be collected at appropriate stations using a variety of sampling methods including 25-foot 

beach seine, a backpack electroshocker, minnow traps, and angling. The sampling will 

follow the Standard Operating Procedures for fish sampling located in Appendix A, "Field 

Sampling and Analysis Plan." Relative abundance of fish species by gear type will be 

provided to the extent that the gear employed allow such quantification. All fish collected 

will be weighed , measured and length-weight frequencies will be utilized to determine 

approximate age distribution by fish species. 

Precision in whole-body analyses will be determined from replicate samples submitted to 

the laboratory should such analyses become necessary . A replicate sample will consider 

those individual organisms that have been matched or stratified to reduce extraneous 

variance in body burdens. The small size of the species expected to be encountered may 

not likely allow for enough sample to be split. Results from the homogenized samples 

collected from the same trophic levels will serve as an indicator of variability between 

individuals. 

The hierarchy of fish collection for tissue analyses are: 

1. Forage species (i.e. , darter or shinner). 

2. Non-migratory fish (i.e., bass, pickerel or catfish) ; 

3. Migratory fish, (i.e ., trout or salmon); and 

As previously mentioned, shellfish provide a useful measure of potential uptake of chemicals 

in the biota because they are relatively nonmobile and filter feeders. Therefore, the 

presence of organics, heavy metals and explosives in shellfish samples represent a sensitive 

indicator of the presence or absence of these chemicals in specific aquatic habitats. The 

homogenized soft tissues of up to three specimens of the same species collected from each 

station, provided enough specimens are collected for meaningful analysis , will be analyzed 

for the appropriate parameters. Ecologists will attempt to collect shellfish samples at 

designated stations at the site . An ecologist will initially canvass the faster flowing waters 

where sediment buildup is minimal. Depending upon availability of organisms, these station 

locations may change. Final station locations from which shellfish are collected will be 

noted and indicated on the map presented in the project report. All shells will be kept to 

confirm species identification. These shells will be labeled to correspond with tissue labels . 

In the event that annual hydrologic conditions or sedimentation inhibit establishment of 
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unionid populations, an attempt will be made to collect another invertebrate species (e.g. , 

crayfish). 

In summary, the ecological investigation will involve the following tasks : 

1. Review of existing data including FEMA maps , wildlife management plans , and other 

information which has been compiled from the NYSDEC and EPA. 

2. Identify and assess the terrestrial and aquatic habitats during a field reconnaissance 

program. This program will include: 

Identification of ground cover, wildlife, and terrestrial habitats; and 

Wetlands delineation in the ecological study area; 

Identification of the aquatic habitat of surface water bodies in the areas defined in 

the ecological study area; 

Collection of invertebrate samples at the identified sediment sampling locations; 

Conduct toxicity testing; 

Sample both fish and shellfish for pollutant concentration in aquatic tissue, if 

necessary; and 

Sample earthworms and mice for pollutant concentratfon in terrestrial tissue, if 

necessary. 

The pollutant concentrations testing in aquatic organisms , the collection of benthic 

invertebrate samples , and toxicity testing will be based on surface water, sediment and 

surface soil sampling results along with an initial, qualitative analysis of the viability of the 

sites terrestrial and aquatic ecosystems . The viability of the ecosystems will be assessed 

during the initial site ecological assessment, which will consist of investigating and 

documenting the biological conditions at the subject site. 

3.12.4 Biotic Sampling 

3.12.4.1 Objectives 

The objective of this task is to obtain biota samples of the organisms which are present in 

the terrestrial and aquatic ecosystems. This data, in addition to the sediment and surface 

water quality , will be used in evaluating both the human health and the environmental risk. 
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3.12.4.2 Biotic Sampling Procedures 

Aquatic macroinvertebrate samples will be obtained by using a Ponar sampler. A Ponar 

sampler is a clamshell type grab sampler which penetrates and collects soft sediments and 

the organisms residing therein. Ponar grab samples will be taken to determine the 

community of organisms living on or within the soft substrates of the water body. The 

rationale behind this type of sampling is that the sample is taken from a fixed surface area 

of sediment and the data collected from such samples are assumed to be representative of 

the sampling area. If a ponar sampler is not appropriate for the subject site, an equally 

effective sampling method will be used. 

In general the fauna is non-motile and therefore is not subject to disturbance by the gear. 

Since some aquatic organisms live closely associated with the sediment, a device such as a 

grab sampler will sample not only the surface of the substrate but also several inches into 

the sediments thereby collecting burrowing organisms too . In general, this gear is used in 

conjunction with other aquatic macroinvertebrate sampling devices to give a comprehensive 

picture of that community. 

The following collection equipment is necessary for aquatic maci-oinvertebrate sampling: 

• Petite ponar grab samples with attached line or cable; 

• Benthic sample wash screen (0.5-mm screen size) ; 

• Tubs for receiving samples ; 

• Funnel; 

• Sample jars ; 

• Seventy percent ethanol ; 

• Internal labels for bottles; 

• Pencils ; 

• Benthos data sheets; and 

• Hand brush or tooth brush for cleaning any rock in samples . 

Upon arrival at the station: 

• Measure bottom water temperature and dissolved oxygen. Record on data sheet along 

with water depth; 
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• Drop the Ponar Grab to the bottom: let line or cable slacken; pull sharply upward on 

the line to trip closing mechanism; retrieve sample and deposit into tub for subsequent 

sieving through screen; 

• Insert thermometer into sediment; 

• Repeat for replicate grabs (3 replicates per station); 

• Record sediment temperature, other appropriate remarks (water body condition and a 

subjective description of the substrate) , and note time; 

• Wash each sample through a 0 .5 mm sieve screen (or an appropriate subsample if 

sample is very large) to remove excess fine sediments. Large stones may also be 

removed by hand after careful washing or brushing to remove clinging organisms. In 

cases of high numbers subsampling will be accomplished utilizing a sample splitter; and 

• Place sample via funnel into appropriately labeled container, preserve in 70 percent 

ethanol. 

Before leaving station, check data sheets to be sure all necessary information is legibly 

recorded . Initial data sheets. 

Check all samples to be sure all are preserved and labeled. Read over all data sheets to 

check for legibility and completion; make conversions from metric to English where 

necessary. 

Each sample should have an interior and exterior label containing the following information: 

1. Study location; 

2 . Station number; 

3. Grab Number (replicate); 

4 . Date; 

5 . Gear; and 

6. Sample serial number. 

The following criteria have been established to determine whether a sample is valid in terms 

of the amount of sediment collected. If all the criteria are not met , the sample should be 

discarded and a new one taken: 

• All three grabs must be of approximately equal volume. If not , discard the sample most 

unlike the other two and recollect, and 
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• If upon retrieval of the grab , material is lodged between its jaws (thereby allowing for 

the loss of part of the sample), that grab should be repeated. 

Shellfish captured in ponar grab samples may be used for tissue analysis for select chemical 

analyses as needed and temporarily stored alive in de-ionized water. Specimens of the same 

species would be combined for composite samples. Maximum holding before initial stages 

of analysis would not exceed 2 hours. 

The Benthos Data Sheet (Figure A-23), will be filled out both in the field and in the 

laboratory, as appropriate. 

3.12.4.3 Collection of Shellfish For Tissue Chemical Analyses 

The purpose of this section is to describe field procedures for collecting shellfish (bivalves). 

Shellfish are considered to be good biomarkers for xenobiotic substances because they are 

relatively immobile and filter significant quantities of water as part of their normal feeding 

behavior. In contrast to community characterization surveys, the objective of collecting 

shellfish for tissue analysis is to collect an appropriate volume of soft tissue within the 

general confines of the collection station. However, if an inventory survey of the benthic 

community is also to be implemented, shellfish specimens can be obtained from those 

collections , as long as there is proper documentation of the source of the specimens. 

In freshwater systems, shellfish usually occur in relatively shallow water (less than three feet 

deep) although they can occur in much deeper habitats . Substrates preferred by those 

species of shellfish that do not attach to rigid structures by byssal threads include gravel , 

sand, and in some cases , silt. Sampling techniques used to collect shellfish should allow on

site flexibility to select the method most applicable to the specific site conditions encountered 

at each collection station. 

If site-specific conditions are known in advance, it may be appropriate to forego the use of 

certain types of equipment. Perhaps the most efficient collection technique is to simply 

gather shellfish by hand if it is known that shellfish beds exist in shallow water. Therefore, 

additional collection equipment is listed as optional . 
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The following gear should be taken to accomplish the collection tasks : 

• Balance scale; 

• Knife/dissection tools; 

• Soap solution; 

• Disposable latex or vinyl gloves; 

• Cooler(s); 

• Dry ice or cube ice with salt; 

• Chain-of-custody sheet; 

• Deionized or distilled water; 

• Spray bottles ; 

• Paper towels ; 

• Stainless steel bowls ; 

• Fish data sheets; 

• Sample labels ; 

• Plastic (polyethylene) sealable freezer bags; 

• Aluminum foil; 

• Pencils and markers ; 

• Boat (optional); 

• Petite ponar sampler (optional); 

• Shovel and/or rake (optional); 

• Five gallon bucket (optional) ; and 

• Strapping tape. 

Prior to collecting shellfish, it is important to coordinate with the analytical laboratory 

regarding their specific needs for the analyses being conducted . The minimum amount of 

shellfish tissue required for analysis should be established by the laboratory . Sample 

handling procedures , will follow procedures established by this SOP. All equipment should 

be checked ahead of time to ensure that it is in working order. 

Shellfish specimens should be collected from throughout the station to avoid collecting 

atypical specimens that do not reflect the overall conditions at the station. If possible, the 

specimens collected should be the same tax.a and represent the range of sizes available at the 

time of collection from both experimental and control stations . It is preferable to collect 

many (i.e. , three) individuals for tissue analysis , rather than one large individual. If enough 

individuals cannot be collected by hand , it may be necessary to use additional shore-based 
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or boat-based collection techniques, including petite ponar grab samplers and/or a shovel 

or a rake to sift through bottom material for shellfish. Bottom material can be shoveled into 

a bucket and sorted on shore for shellfish. All shellfish collected should be sorted by taxa 

on site. To achieve an adequate size, the most common taxa would be selected for analysis. 

In the event that the habitat at the station is unsuited to shellfish, the specific conditions 

should be documented. It may be appropriate to attempt to collect specimens near but 

outside the originally established sampling station boundary if the sampling objective can 

still be achieved by doing so. 

Shellfish selected for tissue analysis should be: 

• Carefully opened with a knife and all soft tissue scraped from the shell; 

• Soft tissue should be blotted dry with an absorbent paper towel and placed on the 

balance scale for weighing; 

• Minimum sample size is 10 grams (more tissue is preferred); 

• Retain all shells from each station for identification, measurement and count; 

• The tissue is wrapped in three layers of aluminum foil and placed in a labeled sealable 

plastic bag and immediately stored in a cooler with dry ice; 

• Seal the cooler with the samples using strapping tape; 

• Complete a chain of custody form for the samples and transport the cooler to the 

laboratory as soon as possible; and 

• Check ice again within 24 hours if cooler is not delivered to the laboratory within one 

day of being sealed and replenish ice as needed. 

Confirm the identity of all specimens by shell characteristics included in each shellfish 

sample using, as needed, appropriate keys and reference materials . Measure the maximum 

shell width of each specimen to the nearest millimeter. Confirm the count of individual 

specimens. Record this information on the appropriate data sheet. 

If the sampling project reveals that shellfish (bivalves) are scarce and will not provide 

sufficient sample biomass for analysis , then crayfish (e.g ., Orconectes spp .) will be 

substituted as the target organism if their abundance provides sufficient sample biomass 

within reasonable collection efforts. Achieving sufficient biomass will require whole-body 

compositing of several specimens for each sample. 
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Crayfish are also members of the marcoinvertebrate community , and exhibit the following 

characteristics which make them reasonable alternative if shellfish are unavailable: 

• Aquatic detrital consumer; 

• Direct substrate contact; 

• Limited mobility; and 

• Important in aquatic and terrestrial food chains . 

Crayfish (e.g., Orconectes spp.) will be collected using a modified minnow trap, dip net, 

seine, or baited throwline . Reasonable efforts will be made to collect sample specimens 

within a 50-yard radius of the first specimen captured at the sample station. Low abundance 

of specimens may require the collecting activities to cover a larger area than anticipated. 

The actual collecting boundaries will be designated on the station location map. Crayfish 

collected for a single sample will: 

• Be temporarily stored alive in a stainless steel bowl (1-quart capacity) containing about 

2 inches of deionized or distilled water while the collection is being made; 

• Only specimens of the same species will be combined for a composite sample; 

• If more than one taxa is collected, and tissue from several specimens are needed to meet 

minimum sample weight requirements then all specimens will be combined into one 

composite sample; 

• All sample handling equipment will be thoroughly cleaned before collecting the next 

sample; and 

• All of the appropriate aforementioned SOP sections for shellfish will be followed . 

NOTE: If neither shellfish nor crayfish are available for tissue sampling, it may be possible 

that amphipods can be collected. This possibility will be attempted prior to 

discontinuing the macroinvertebrate tissue analysis portion of the program. 

3.12.4.4 Fish Seining 

The seining program is designed to capture fish that frequent shoreline and shallow water 

areas , over bottoms that are relatively flat and free of snags. Seining is done at shoreline 

locations at either specified "representative" sampling locations or at "randomly" chosen 

locations depending upon project objectives . The seining program will be closely 

coordinated with the other fisheries efforts, as appropriate. The program will provide 
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information on the near shore fish community as well as spawning and/or nursery areas of 

fish. 

The following gear should be taken to accomplish each seining effort: 

• Beach seine (straight or bag net) in good working order (with no holes), and poles or 

bridles; 

• Fish data sheets ; 

• Pencils , labels and a water proof covered notebook; 

• Fish-measuring board, if necessary; 

• Balance and spring scale, if necessary; 

• Taxonomic key for local fish species; 

• Holding containers for fish ; 

• Plastic jars for preserved specimens, if necessary; 

• Formalin; 

• Chest waders or hip boots; 

• Scientific collection permit; 

• Beach seine patching kit; and 

• Water temperature and dissolved oxygen instrumentation. 

The area should be checked for objects in the water which could cause injury if stepped 

on.All the gear on the equipment list should be gathered and noted. Data sheets should be 

put in a plastic notebook. Check to make sure the seine is properly rigged with poles and 

has no holes in the bag and/or wings . Make necessary repairs with nylon twine and spare 

mesh. The substrate should be firm, thereby allowing for secure footing . Water depths 

should not be greater than the height of the seine to be used. 

The sampling procedures are : 

• The area to be seined is clear of obstructions that would snag the seine; 

• Hold the lead line close to or on the water body substrate; 

• Deploy the seine quickly and quietly either parallel or perpendicular to the shore 

(depending on the seine design and water depth); 

• Retrieve the seine with a steady, even pull keeping the lead line on the substrate such 

that fishes are quickly encircled; 
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• Collect all juvenile and adult fishes and identify the species, and count the number 

collected; and 

• Collect water quality data and preserve and label selected specimens to be returned to 

the laboratory for confirmation of field identification and further examination if 

required. 

Following sample collection, put equipment back in its proper place. Store the seine in a 

dry area away from direct sunlight after it has been cleaned of debris . Make necessary 

conversions on data sheets and check the data sheet for errors or omissions. 

A seine haul is considered void (non-quantitative) under any of the following conditions : 

• If a haul cannot be completed or is hampered because of snags, accidents, or poor 

technique; 

• If a hole is found in the bag and/or wings that would allow fish to escape. A hole in 

the bag or wings should be reported on data sheets ; and 

• If the seine is found to be tangled so the lead and float lines are not clear of each other . 

Voiding a sample takes judgement on the part of the crew leader . Every effort should be 

made to do each seine haul efficiently and with proper technique. Fish captured in voided 

and/or valid seine hauls may be used for tissue analyses as needed, so long as the fish are 

properly labeled as to the date, station, etc. The sample area must not be disturbed before 

or during the seine. If the seine has to be redone, from 15 to 30 minutes is allowed to 

elapse to let the area settle before re-sampling a station. Alternatively, the repeated seine 

can be conducted adjacent to the previous seine. 

All field data will be entered onto the Fish Data Sheet shown on Figure A-24. 

3.12.4.5 Backpack Electroshocking 

Backpack electroshocking is an efficient method for collecting near shore or small stream 

fishes particularly in habitats with snags and obstructions which limit seining operations. 

It is effective in most freshwaters of normal conductivity (100-500 micromhos/cm). The 

principal of electroshocking is to produce, by the electroshocker, a voltage gradient between 

the natural electrical balance of the fish and the surrounding water thereby stunning it and 

allowing capture by nets . 
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The procedure is to isolate a section of stream or shoreline of known length while utilizing 

barrier net at the upstream and downstream locations which define a 100 foot reach . 

Electroshocking begins from downstream and proceeds upstream. Amperage level output 

from the shocker is maintained at a constant setting by adjusting voltage as water depth 

changes. As fish are stunned they are collected by net and placed in a bucket containing 

ambient water. 

Snags, rocks, brush piles and the like can be sampled effectively by electrofishing. Since 

the electric field will penetrate such obstructions. 

The collection equipment include: 

• Coffelt BP-2 backpack electroshocker; 

• Fish data sheets; 

• Pencils, labels and a waterproof covered notebook; 

• Fish-measuring board, if necessary; 

• Balance and spring scale , if necessary; 

Taxonomic key for local fish species; 

• Holding containers for fish; 

• Plastic jars for preserved specimens , if necessary ; 

• Formalin; 

• Polarized sunglasses; 

• Rubber gloves; 

• Chest waders or hip boots; 

• Scientific collecting permit; and 

• Water temperature and dissolved oxygen instrumentation. 

All gear on the equipment list should be gathered and noted . Data sheets should be put in 

a plastic notebook. Check to make sure that the shocker battery is fully charged. The unit 

is usually plugged into a wall socket for 8-12 hours of charging prior to use with the toggle 

switch turned to the charging position. Check that the electrode nets have no extraneous 

holes that would allow fish to escape capture. 
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Sampling is as follows: 

• Begin at the downstream end of the sampling station (rubber gloves should be worn at 

all times); 

• Place both electrodes in the water at about equal depth. Turn on the shocker and 

depress the switches; 

• Note amperage and adjust to 0.5 or greater amperes by changing voltage setting; 

• Make sure that the deadman's switch on each electrode pole is working properly; 

• Proceed slowly upstream sweeping the entire breadth of the stream with the electrodes 

(one crew member should occasionally release the deadman's switch to interrupt the 

current field; this procedure reduces the tendency for fish to sense the field at a distance 

and flee); 

• Stunned fish should be netted and placed in a bucket of ambient water for processing 

when the station sampling is completed; 

• When finished, turn off the shocker and process the fish, recording the relevant data on 

the fish data sheet; 

• All juveniles and adult fishes collected are identified to species and counted; 

• When possible an estimate of the numbers including species and size that escaped 

collection is made in an attempt to evaluate collection efficiency; and 

• Collect water quality data and preserve and label selected specimens to be returned to 

the laboratory for confirmation of field identification and further examination, if 

required. 

Following collection be sure the shocker is turned off. Store in a dry area in an upright 

position. Check over all data sheets to assure that all entries have been made . Check 

preserved samples to insure integrity and no leakage. 

Electroshocking is considered void (non-quantitative) under any of the following conditions : 

• The electroshocker cannot be adjusted to a minimum output of 0 .5 amps; 

• A tear or hole is discovered in a collecting net; and 

• Water turbidity or darkness precludes seeing all stunned fish. 

June, 1995 
Page A- 134 

K:\SENECA\RIFS\GENERIC\APPENDIX.A 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

Fish Processing of samples is as follows: 

• Once the individuals selected for analysis have been chosen, they should be weighed 

(nearest gram), measured (nearest mm) and whole body tissue samples extracted. 

Rough age determination will be accomplished from a weight-length frequency 

distribution and, where practical, from fish scale samples. The entire fish is submitted 

for analysis if the sample is a forage fish and/or a young-of-year specimen; 

• Whole-body samples should be blotted dry with an absorbent paper towel and placed on 

the balance scale for weighing (minimum sample size is 10 grams); 

• All dissection tools are to be rinsed, washed with soap solution, rinsed , rinsed twice 

with distilled or deionized water and dried between each sample dissection; 

• All whole-body tissue samples will be wrapped in three layers of aluminum foil and 

sealed in separately labeled plastic bags; 

• Samples are to be stored in a cooler with dry ice; 

• All chain-of-custody documentation and handling/packing procedures will be followed ; 

• The field sampling team will identify in the field notebook all pertinent information 

regarding the fish samples collected; and 

• Remove scales from fish. Do not remove the skin. 

Following sampling, check all data sheets including chain of custody fonns for legibility and 

completeness. Return all equipment to the proper places after cleaning and performing any 

needed maintenance. All samples will go directly to the lab for Level IV. 

3.13 SURVEYING 

Any surveying performed at SEDA will provide accurate site base maps which will be used 

for the following purposes: 

1. Map the direction and compute the velocity of groundwater movement, 

2 . Locate all the environmental sampling points , 

3. Serve as the basis for volume estimates of impacted soils and sediments which may 

require a remedial action, and 

4. Map the extent of any impacted groundwater above established ARAR limits. 

Additional surveying will conform to the specifications cited below. The survey will 

involve photogrametric mapping, followed by a field survey. By having an aerial 
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• Plastic (polyethylene) sealable freezer bags ; 

• Aluminum foil; 

• Pencils and markers ; 

• Boat; 

• Beach seine (one or more sizes) ; 

• Backpack electroshocker; 

• Conventional fishing rod(s); 

• Gill nets; 

• Measuring board; 

• Strapping tape; 

• SOP's for collection gear; and 

• Scientific collecting permit. 

Prior to collecting fish , it is important to coordinate with the analytical laboratory regarding 

their specific needs for the analyses being conducted. The minimum amount of fish tissue 

required to complete defensible analytical results should be established by the laboratory. 

Sample preservation procedures , contamination avoidance measures, in-field preparation 

procedures, packaging requirements and chain-of-custody procedures will follow procedures 

established by this SOP and the SOP for Sample Packaging, Shipping and Chain-of-Custody 

Procedures . All equipment should be checked ahead of time to ensure that it is in working 

order. 

Fish selected at each station for tissue analysis should, if possible, be of the same species . 

It is preferred that the species to be collected have an existing historical database. Typical 

sampling programs require the collection of fish to occur in areas considered free of 

pollutants (reference area) . These areas are normally described in the sampling work plan. 

Although areas are described in the work plan, the final sampling location is a field 

decision. 

The aquatic reference (control) area should have faunal and floral characteristics similar to 

the exposure study (experimental) site and should be located hydrologically upgradient of 

the exposure study sites. The reference area should share a high number of biological and 

physical characteristics with the experimental/exposure locations. Sampling should continue 

with reasonable efforts until enough individuals are collected for meaningful analyses. 
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Fish Processing of samples is as follows: 

• Once the individuals selected for analysis have been chosen, they should be weighed 

(nearest gram), measured (nearest mm) and whole body tissue samples extracted. 

Rough age determination will be accomplished from a weight-length frequency 

distribution. The entire fish is submitted for analysis if the sample is a forage fish 

and/or a young-of-year specimen; 

• Whole-body samples should be blotted dry with an absorbent paper towel and placed on 

the balance scale for weighing (minimum sample size is 10 grams); 

• All dissection tools are to be rinsed, washed with soap solution, rinsed, rinsed twice 

with distilled or deionized water and dried between each sample dissection; 

• All whole-body tissue samples will be wrapped in three layers of aluminum foil and 

sealed in separately labeled plastic bags; 

• Samples are to be stored in a cooler with dry ice; 

• All chain-of-custody documentation and handling/packing procedures will be followed; 

• The field sampling team will identify in the field notebook all pertinent information 

regarding the fish samples collected; and 

• Remove scales from fish. Do not remove the skin. 

Following sampling, check all data sheets including chain of custody forms for legibility and 

completeness. Return all equipment to the proper places after cleaning and performing any 

needed maintenance . All samples will go directly to the lab for Level IV. 

3.13 SURVEYING 

Any surveying performed at SEDA will provide accurate site base maps which will be used 

for the following purposes: 

1. Map the direction and compute the velocity of groundwater movement, 

2. Locate all the environmental sampling points, 

3. Serve as the basis for volume estimates of impacted soils and sediments which may 

require a remedial action, and 

4 . Map the extent of any impacted groundwater above established ARAR limits . 

Additional surveying will conform to the specifications cited below . The survey will 

involve photogrametric mapping , followed by a field survey. By having an aerial 
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photographic survey performed for the site, the site topographic data can be electronically 

inputted to the software on AutoCad System. This approach will produce more accurate site 

maps and since the software stores the data as a 3-dimensional file, it will facilitate a great 

deal more flexibility in its future use. Typical examples of what this software can produce 

automatically are stormwater run-off calculations, cut and fill calculations, and graphical 

cross-section through any part of the site . The field control will establish horizontal and 

vertical control and will serve as the basis for relating the photogrametric information to 

actual land elevations and the New York State Plane Coordinate System. 

3.13.1 Field Surveying 

During the field survey, plastic or wooden hubs shall be used for all basic control points. 

A minimum of two (2) concrete monuments with 3 .25-inch domed brass or aluminum alloy 

survey markers (caps) and witness posts will be established at the site. The concrete 

monuments will be located within the project limits and will be set 50 feet from the edge 

of any existing roads in the interior of the project limits and will be a minimum of 500 feet 

apart. The placement of all monuments, hubs , etc., shall be coordinated with SEDA. 

Witness posts, etc., shall be durable and brightly colored to preclude damage due to normal 

landscaping activities. Concrete monuments shall be constructed so as to preclude damage 

due to frost action . Horizontal control (1: 10,000) and vertical control (1:5,000) of third

order or better shall be established for the network required for all the monuments. The 

caps for new monuments shall be stamped in a consecutive! y numbered sequence (e.g. , 

SEAD-#-year, USAED-Huntsville). 

The dies for stamping the numbers and letters into these caps shall be of 1/8 inch in size. 

All coordinates will be to the closest 0.01 foot and will be referenced to the State Plane 

Coordinate System and all elevations are to be referenced to the 1929 North American 

Vertical Datum. Elevations to the closest 0 .10 foot shall be provided for the ground surface 

at each soil boring. Elevations to the closest 0.01 foot shall also be established for the 

survey marker and the top of casing (measuring point) at each monitoring well. 

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

and/or established at the site and all of the geophysical survey areas, soil borings , 

monitoring wells (new and existing) and all surface water sampling points will be plotted 

on a topographic map (at a scale of 1 inch = 50 feet) to show their location with respect 

to surface features within the project area. A tabulated list of the monuments , the soil 
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borings and the surface water sample points including their coordinates and elevations , a 

"Description Card" for each monument established or used for this project, the 1 inch = 
50 feet map and all field books and computations will be prepared. The tabulation shall 

consist of the designated number of each boring, monument or surface water sampling point, 

the X- and Y- coordinates and all the required elevations. The Description Card shall show 

a sketch of each monument; its location relative to reference marks, buildings, roads, 

towers, etc. ; written description telling how to locate the monument from a known point; 

the monument name or number and the adjusted coordinates and elevations . 

During the field survey, level circuits will close on a benchmark whose elevation is known 

(other than the starting benchmark is possible). The following criteria will be met in 

conducting the survey: 

• Instruments will be pegged regularly; 

• Rod levels will be used; 

• Foresight and backsight distances will be reasonably balanced; and, 

• Elevation readings will be recorded to 0.01 foot. 

Temporary monuments will be set and referenced for future recovery . All monuments will 

be described in the field notes. Sufficient description will be provided to facilitate their 

recovery. 

Traverses will be closed and adjusted in the following manner : 

. • Bearing closures will be computed and adjusted, if within limits ; 

• Coordinate closures will be computed using adjusted bearings and unadjusted field 

distances ; 

• Coordinate positions will be adjusted if the traverse closes within the specified limits . 

The method of adjusting shall be determined by the surveyor; 

• Final adjusted coordinates will be labeled as "adjusted coordinates ." Field coordinates 

will be specifically identified as such; and 

• The direction and length of the unadjusted error of closure, the ratio of error over 

traverse length, and the method of adjustment will be printed with the final adjusted 

coordinates. 
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Level circuits will be closed and adjusted in the following manner: 

• For a single circuit, elevations will be adjusted proportionately, provided the raw closure 

is within the prescribed limits for that circuit; and 

• In a level net where the elevation of a point is established by more than one circuit, the 

method of adjustment will consider the length of each circuit, the closure of each circuit, 

and the combined effect of all the separate circuit closures on the total net adjustment. 

For this project, all surveys shall be third-order plane surveys as defined by the following 

standards and specifications : 

Traverse 

Standard error of the mean 

for length measurements 

Position closure per loop in 

feet after azimuth adjustment 

Leveling 

Levels error of closure per 

loop in feet 

1 in 10,000 

1:5 ,000 checkpoint or 3.34 M** 
(whichever is smaller) 

0.05 M** 

M** is the square root of distance in miles. 

Third-order plane surveys and horizontal angular measurements will be made with a 20-

second or better transit. Angles will be doubled, with the mean of the doubled angle within 

10 seconds of the first angle. Distance measurements will be made with a calibrated tape 

corrected for temperature and tension or with a calibrated electronic distance meter 

instrument (EDMI) . When using EDMI , the manufacturer's parts per million (ppm) error 

is applied, as well as corrections for curvature and refraction. 

Site surveys will be performed in accordance with good land surveying practices and will 

conform to all pertinent state laws and regulations governing land surveying. The surveyor 

shall be licensed and registered in New York. Upon completion of the project , all original 

field notebooks , computations , and pertinent reference materials will be available at the 

surveyor 's office . Photostatic copies of these materials will be kept in the project files . 
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All field note reduction will be checked and marked in such a way that a visual inspection 

of the field notes will confirm that checks have been made. All office entries in field 

notebooks will be made in colored pencil. The office worker who reduces or checks field 

notes will initial each page worked on in the color used on that page. 

Monitoring well locations will be surveyed only after the installation of the tamperproof 

locking cap guard pipe or road box, which will be set in concrete. The following elevations 

will be measured: 

• Top of the outer protective casing at the point opposite the lock or bolt on the guard 

pipe or road box;. 

• Top of the inner PVC riser pipe (on the lip , not the cap); and 

• Finished concrete pad adjacent to the outer well casing. 

3.13.2 Aerial Photographic Survey 

SEDA was photographed from the air on December 12, 1991 and December 14, 1993 for 

the purpose of constructing photogrammetric site plans with 2 foot contour intervals. This 

photogrammetric map is the basis for the site base map. The photographs should also be 

used for the ecological survey to identify significant vegetative types . Site survey 

informatfon should be from the photographs which were taken at a scale of 1" - 500". 

Ground control was performed during the months of November and December of 1991, and 

January and February of 1992; additional ground control was performed in November 1993 

through February 1994. 

Any additional aerial photographic surveys will be performed with an aerial camera equal 

to or better than a Ziess RMKA 15/23 with a focal length of 6 inches . The scale of the 

photography will be suitable for determination of 2 foot ground contours , but will not be 

greater than 1" = 600. Black and white aerial photographs will be sufficient. The 

photographs to be taken will be sufficient enough to cover the entire area to be investigated, 

including the sections of Reeder Creek which will be sampled. Since the site is within the 

confines of the Seneca Army Depot, an active military installation, written permission will 

be necessary to conduct the aerial flyover. The deliverables for the surveyor will include: 

1. A list indicating the location, identification, coordinates and elevations of each 

monument, soil boring , monitoring well and surface water sample point; 

2. Two sets of black and white contacts ; 

3. An Intergraph IDGS file , on tape, of the topographic map ; 

4. Photostatic copies of the surveyor 's field notes . 
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3.14 INVESTIGATION-GENERATED WASTE MANAGEMENT 

All soil and water generated during drilling and well development and purging will be 

collected on-site. All drill cuttings, well development water, purge water generated during 

sampling, and decontamination liquids will be contained in approved 55-gallon drums . All 

drums will be labeled as to contents and origins using commercially available, all-weather 

labels. Investigation derived waste information for each SWMU will be recorded on Figure 

A-25. At the end of each phase of drilling, documentation lists of the required chemical 

analyses, evaluation of site conditions and knowledge of regulatory requirements) will be 

provided which will recommend the disposition for each drum. For each drum considered 

to contain contaminated material, a specific optimum method of disposal will be 

recommended, along with a price for disposal. The material will be disposed under 

manifest, using the SEDA RCRA disposal permit. SEDA is the generator and ultimate 

signatory of transport and disposal manifests. 

In the case of soil excavated from test pits , the Army has been granted a written exemption 

from USEPA allowing test pit soil to be backfilled in lieu of testing and possible 

management as a waste. Please refer to the exemption letter from EPA to the U.S. Army, 

dated September 16, 1991 , attached at the end of this appendix. 

3.15 EMISSION ISOLATION FLUX CHAMBER MEASUREMENTS 

3.15.1 Introduction 

The sampling and analysis procedure for Emission Isolation Flux Chambers outlined in this 

document is from , Measurement of Gaseous Emission Rates from Land Surfaces Using An 

Emission Isolation Flux Chamber User's Guide, EPA Report No. EPA/600/8-86/008, 

February, 1986. It is to be used in conjunction with the accepted procedures and guidelines 

of the document. The guidelines and procedures contained herein may be modified if during 

field activities it is found that modifications to the sampling and analysis plan would result 

in greater precision, accuracy and efficiency of sampling activities . 

3.15.1.1 Sampling Theory and Methodology Overview 

The flux chamber technique uses an enclosed device (flux chamber) to sample gaseous 

emissions from a defined surface area. Clean dry sweep air is added to the chamber at a 

fixed, controlled rate. The volumetric flow rate of sweep air through the chamber is 

recorded and the concentration of the species of interest is measured at the exit of the 

chamber. 
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INVESTIGATION DERIVED WASTE: DRUM INVENTORY 
SENECA ARMY DEPOT, ROMULUS, NY 

_SEAD-

DRUM START DATE 
NUMBER LOCATION CONTENTS (OF ACCUMULATION) 

NOTES: 
1) Drum numbers should indicate the SEAD from which they come. For example, the first drum 

from SEAD-4 should be numbered 4-1 . 
2) Add an "S" for soil/sediment, and a "W" for water, i.e., 4-lW. 
3) Be soecific on the contents about origin (boring #'s well #'s, decon water PPE etc.). 
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The emission rate is calculated as: 

E; = Y;Q/A 

where: E; = emission rate of component i, mass per area-time 

Y; = concentration of component i in the air flowing from the chamber, mass 

per volume 

Q = flow rate of air into the chamber, volume per time 

A = surface area enclosed by the chamber, area 

All parameters are measured directly . Most of the emission rate assessments are of area 

sources much larger than the enclosed surface area of the flux chamber. In these cases , an 

overall emission rate for the area source is calculated from multiple measurements based on 

random sampling and statistical analysis. 

The gaseous emissions are collected from an isolated surface area with the emission flux 

chamber. The gaseous emissions are swept thorough an exit port where they are sampled. 

The concentration is sampled discretely. The emission rate is calculated based upon the 

surface atea isolated , the sweep air flow rate and the gaseous concentration measured_ An 

estimated average emission rate for the area source is calculated based upon selective 

sampling of a defined total area. 

3.15.2 Overview 

Each emission isolation flux chamber and all associated peripheral equipment will be 

certified and calibrated prior to field use . The flux chambers will be checked for 

background contamination and recovery efficiency . The following procedures compiled from 

EPA/600/8-86/008 , Measurement of Gaseous Emission Rates From Land Surfaces Using 

An Emission Isolation Flux Chamber User 's Guide, will be used to characterize the flux 

chambers. All applicable data obtained during calibration and operation will be recorded 

on copies of the forms contained herein. 
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3.15.2.1 Background Interference Check 

The background interference check procedure is as follows: 

1. Place the flux chamber to be characterized over a Teflon, Mylar, or stainless steel 

surface; 

2. Using a certified flow meter introduce the flow of ultra high purity (UHP) air ( < 0 .01 

ppm THC ) at a rate of 5 Liters/minute (1pm) to the flux chamber via the inlet port. 

Figure A-26 illustrates the layout of a typical emission isolation flux chamber; 

3. Record and adjust if necessary the flow rate at time intervals defined by residence times 

(t) . For example, if the flux chamber volume is 30 liters and the sweep air flow is 5 

1pm, t has a value of 6 minutes under normal operating conditions. The flow rate 

should be monitored for a minimum of 4 residential times. Data to be recorded on Flux 

Chamber Calibration Form, Figure A-27; 

4. Once the flow has stabilized, attach a sample medium, such as volatile organic sampling 

train (VOST) or passivated SUMMA canister typical of the type to be used for field 

measurements to the outlet port and adjust the outlet flow rate specified for the sample 

media. For VOST samples , outlet flow will be induced and controlled by a calibrated 

rotameter and vacuum pump connected in series . To ensure no ambient air is being 

drawn through the sample, a flow indicating device, i.e. , rotameter or bubbler, will be 

placed in-line upstream of the sample medium; 

5. Allow approximately 5 minutes for the outlet flow to stabilize; 

6. When the outlet flow rate has stabilized, attach a new VOST or SUMMA canister to the 

outlet port and continue for 30 minutes . During this period check, record , and adjust 

if needed the flow rate every ten minutes ; 

7. After 30 minutes have expired, remove the sample medium and submit for laboratory 

analysis . Parameters to be analyzed for should be the same that will be targeted during 

actual field investigations; and 

8. Obtain results from the analyzing laboratory and check for background contamination. 

Background levels should be less than 10 percent of measured field concentrations or 

10 ppm total , whichever is smaller. If higher levels are present, disassemble the flux 

chamber , clean all internal parts with distilled water, replace those suspected to be 
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contaminated, reassemble, and retest. If results are satisfactory , proceed to characterize the 

flux chamber for recovery efficiency. 

3.15.2.2 Recovery Efficiency Determination 

The recovery efficiency determination procedure is as follows : 

1. Set a flux chamber as outlined in steps 1 through 3 above; 

2 . Introduce a calibration gas consisting of hexane in air with a predetermined certified 

concentration into the flux chamber through a gas inlet fitting. The inlet rate should be 

set to 0.5 1pm using a calibrated flow meter for measurement; 

3. Attach a calibrated portable PID or FID to the chamber's outlet port; 

NOTE: THE PORT ABLE PID OR FID SHOULD BE CALIBRATED 

AS PER MANUFACTURER'S SPECIFICATIONS. 

4. Allow 4 residence times for gaseous mixture to equilibrate or until readings on the 

portable monitoring instrument have stabilized, whichever is sooner. Check, record, 

and adjust if necessary the flow rate at time intervals defined by residence time. Data 

is to be recorded on the Flux Chamber Calibration Form, Figure A-27; 

5 . Once the flow has stabilized, attach a volatile organic sampling train (VOST) or 

passivated SUMMA canister typical of the type to be used for field measurements to the 

outlet port and adjust the outlet flow rate specified for the collection media . For VOST 

samples , outlet flow will be induced and controlled by a calibrated rotameter and 

vacuum pump connected in series downstream of the VOST. To ensure that no ambient 

air is being drawn through the sample medium, a flow indicating device , i.e . , rotameter 

or bubbler, will be placed in-line upstream of the sample medium; 

6. Allow approximately 5 minutes for the outlet flow to stabilize; 

7. When the outlet flow rate has stabilized , attach a new VOST or SUMMA canister to the 

outlet port and continue for 30 minutes. During this period check, record , and adjust 

if needed the flow rate every ten minutes ; 
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8. After 30 minutes have expired, remove the VOST and submit for hexane analysis. 

NOTE: THE HANDLING OF THE VOST SAMPLE CARTRIDGES 

WILL BE IN ACCORDANCE WITH THE PROCEDURES 

OUTLINED IN THE ST AND ARD OPERA TING PROCEDURE 

FOR ANALYSIS OF VOLATILE ORGANIC SAMPLING 

TRAIN CARTRIDGES. 

9. Compare the measured concentration determined by laboratory analysis to the true 

concentration corrected for dilution. Results should be within 10 percent. Calculate 

percent recovery using following equations. 

Percent Recovery = (C1M/C1T) x 100 

where: C1M = the measured concentration of species I (ppmv) corrected for dilution 

as follows: 

CIM = (1/DF) X C 

where C is the sample concentration (ppmv) and DF is the dilution factor calculated as 

follows: · 

where S 1 is the flow rate of the trace gas and S2 is the sweep air flow rate 

the true concentration of species I, gas cylinder value 

(ppmv); and 

10. If percent recovery is less than 90 percent, the flux chamber should be examined 

for leaks or flow rate problems. 

Upon successful completion of background contamination and percent recovery checks, the 

emission isolation flux chamber can be implemented for field sampling . Pre-established 

QA/QC procedures regarding sample blanks , duplicates and batch blanks should be followed 

as outlined in Appendix C, the CDAP to ensure sample collection integrity . 
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3.15.3 Field Sampling with Emission Isolation Flux Chamber 

The field sampling procedure is as follows: 

1. Upon arrival to the SWMU designated for flux chamber sampling, field personnel will 

begin entering information on the Flux Chamber Emission Measurements Field Data 

Sheet, Figure A-28. Information to be recorded will include: 

a. Date; 

b. Sampling personnel; 

c. Sampling location (SWMU) and cell number in the SWMU; 

d. Surface description; 

e. Concurrent activity at site and in environs; 

f. Ambient conditions including dry and wet bulb temperature measured by calibrated 

psychrometer; and 

g. Soil moisture content measured by a tensiometer. 

NOTE: THE AVERAGE SOIL MOISTURE READING IN THE AOC MUST 

BE GREATER THAN THIRTY CENTIBARS BEFORE FLUX 

CHAMBER SAMPLING CAN BE · STARTED, UNLESS 

SPECIFICALLY AUTHORIZED BY THE PROJECT MANAGER. 

THE AVERAGE SOIL MOISTURE IN THE AOC IS DEFINED AS 

THE ARITHMETIC MEAN OF TENSIOMETER READINGS IN 

THE AOC WITH ONE READING TAKEN IN EACH OF THE 

CELLS TO BE SAMPLED. 

2. Using a flux chamber which has met the acceptance criteria for background 

contamination and percent recovery , position it over the area to be sampled and work 

it into the ground surface to a depth of 2 to 3 cm. Inspect the perimeter of the flux 

chamber contacting the ground to ensure that a good chamber-to-ground seal has been 

achieved; 

3. Attach a portable PID or FID to the outlet , start the flow of UHP air and adjust to 5 

1pm as measured using a certified flow rate meter; 

4 . Record the time , sweep air rate , chamber inside temperature and ambient temperature 

on the "FLUX CHAMBER EMISSION MEASURES FIELD DATA SHEET". Check, 

record and , if necessary, adjust the flow rate approximately every 6 minutes . Also 

record the portable PID or FID ; 
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5 . After 24 minutes , note the reading on the portable PID or FID. Attach a VOST 

or SUMMA canister typical of the type being used; 

6. Adjust the flow rate as specified for the sample medium. When the flow rate 

has stabilized, attach a new sample media and collect the sample for 30 minutes 

as timed by a stop watch. Check, record and, if necessary, adjust the flow rate 

approximately every 10 minutes; 

7. Remove and cap the sample and return it to its container; 

8. Record the time, sweep air rate, air temperature inside and outside, sample 

number, location and type; and 

9. Initiate a chain of custody. 

QC checks for the data collection and sampling aspects of the air sampling program will 

include, but not be limited to , the following : 

1. Proper flow rates and times noted; 

2. Submission of field biased blanks. Field-biased blanks of collection media 

(VOST or SUMMA canister) will be placed in appropriately cleaned and sized 

sample containers in the field and treated in the same manner as actual field 

samples, to provide a QC check on sample handling. The purpose of analyzing 

"batch blank" and "field blank" samples is to determine the extent, if any, to 

which sampled substances are present on the collection media without having 

actually been exposed in a sampling event; and 

3. Field calibration checks. Calibration checks will be performed before, during 

and after the scheduled sampling event. Copies of the calibration sheets will be 

submitted to the Field Team Leader to take on site for reference and to the 

project file . Calibration will be performed as specified in the method. 

A complete explanation of the QC requirements is contained in the Appendix C, Chemical 

Data Aquition Plan. 

June. 1995 

Page A-152 
K:ISENECAIRIFSIGENERICIA PPENDIX.A 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

4.0 POST SAMPLE COLLECTION PROCEDURES 

Once a solid or liquid sample has been collected, ·it needs to be handled in an appropriate 

manner so that it will continue to have concentrations of contaminants that are representative 

of those in the sample at the time of collection. Sampling equipment used for sample 

collection or field determinations must also be decontaminated prior to reuse to prevent 

cross-contamination. 

4.1 COMPOSITING 

Occasionally, samples, except samples for volatile organic analysis, will be composited prior 

to chemical or physical characterization. Equivalent sized (weight, volume) aliquots will 

be collected from each selected location and combined in a receptacle. The material will 

be mixed, then distributed into the appropriate sample containers (Section 4 .3) . Necessary 

preservatives will be added (Section 4.2) , then samples will be packed appropriately (Section 

5 .0). Samples collected for volatile organic analysis will not be composited by the 

laboratory. 

When composites are to be prepared in the field, collect sufficient sample volume to fill all 

required containers . If discrete subsamples are to be combined to produce one final sample, 

collect equivalent sized (weight, volume) aliquots from each selected locations and combined 

these in a common receptacle . Perform all necessary sample preparative operations (e.g., 

sample filtration, sleeve screening) on the combined sample and fully homogenize the 

remaining material. When liquid samples requiring chemical stabilization are collected, add 

necessary preservatives at the required level and mix. Remove necessary sample aliquots 

and place into clean sample bottles and package for shipment. The laboratory will be 

notified as to how many samples were composited so that the correct detection limit will be 

used. Whenever compositing is contemplated, consideration most be given to issues of 

sample loss, contamination and degradations. 

4.2 SAMPLE PRESERVATION 

Sample preservation will be performed in the field, immediately after sample collection and 

field preparative steps are completed . Soils and other forms of solid materials are preserved 
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by completely filling the sample container with sample, tightly securing the container top , 

followed by placement of the sample on ice or in a freezer and out of sunlight. 

Preservatives are added to some of the aqueous samples depending on the analysis to be 

performed. Table 4.1 of the Chemical Data Acquisition Plan (Appendix C) outlines the 

required preservatives and holding times for soil and water samples. In many cases where 

pH control or additions of reagents are required, separate bottles and chemical preservatives 

may be supplied by the laboratory. In other cases the reagents or preservatives may be 

placed in the sample bottle prior to delivery to the site. 

Many concentrated acids, bases, and many other chemicals required for sample preservation 

can not be shipped by air. This limitation should be anticipated and these materials will be 

shipped to the job site before sampling begins. 

4.3 SAMPLE STORAGE 

Samples should be stored in a nonreactive and noncontaminating containers. Appropriate 

containers include those made of polyethylene, glass, or teflon. In general, samples 

collected for metals and general water quality parameters are stored in polyethylene bottles. 

Samples collected for organic analysis are routinely placed in glass, preferably amber glass 

bottles. Soil samples are generally placed in glass jars with teflon lids or cap liners. 

In most cases, bottles will be supplied by the laboratory conducting the analyses. It is the 

responsibility of the project staff to inform the laboratory of the exact analyses that will be 

conducted so the lab can supply the appropriate bottles . Table 4 .1 of the Chemical Data 

Acquisition Plan (Appendix C) presents the types of containers that will be used for various 

analyses. 

4.4 EQUIPMENT AND MATERIAL DECONTAMINATION 

All equipment used during the collection, preparation, preservation, and storage of 

environmental samples must be cleaned prior to their use and after each subsequent use. 

Frequently, sampling equipment must be cleaned between successive uses in the field to 

prevent cross contamination. When field cleaning is needed , it is essential that it be 

conducted diligently, to ensure that all parts of the field equipment that come in contact with 

the sample are properly decontaminated. 
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Supplies needed for cleaning or decontamination is dependent upon the materials and 

equipment to be cleaned. When small items require cleaning in the field, several small 

buckets and small containers of reagents or wash liquids are adequate. However, when 

major items, such as large pumps, require decontamination, it may be necessary to transport 

large wash basins and larger volumes of washing solutions . The following is a general 

equipment list for field decontamination operations. 

1. Detergent, such as Alconox; 

2. Potable water; 

3. Demonstrated analyte free water; 

4. Methanol; 

5. Hexane and/or other suitable solvents to remove petroleum products; 

6. Storage vessels to transport large volumes of water to the site; 

7. Buckets for washing and rinsing equipment; 

8 . Paper towels, clean rags or chemwipes to remove excessive soil or petroleum 

products before the equipment is decontaminated; 

9. Ultrapure HNO3; and 

10. Plastic squeeze bottles for rinsing equipment; 

The following procedure will be used to decontaminate the sampling equipment (e.g., split 

spoons, syringes, bowls, scoops, hailers, soil gas sampling rods and points): 

1. Wipe with rag, towel or chemwipes, or steam clean to remove excess soils or 

debris; 

2. Wash and scrub with low phosphate detergent; 

3 . Tap water rinse; 

4. Rinse with 10% HNO3, ultrapure, on stainless steel equipment; 

5. Tap water rinse; 

6. Rinse with high-purity methanol followed by hexane rinse; 

7. Rinse well with demonstrated analyte free water; 

8. Air dry; and 

9. Use equipment immediately or wrap in clean aluminum foil or teflon film for 

temporary storage. 

When it is necessary to use split spoon sampling devices which are composed of carbon 

steel instead of stainless steel, the nitric acid rinse may be lowered to a concentraiton of 1 % 

instead of 10 % so as to reduce the possibility of leaching metals from the spoon itself. 
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Rinse water level tapes and slugs (slug testing) with tap water, followed by demonstrated 

analyte-free water. Place in a polyethylene bag to prevent contamination during storage or 

transit. 

Clean submersible pumps used for purging the deep wells prior to use and between wells 

by pumping copious amounts of tap water through the pumps and associated hoses , followed 

by rinsing with demonstrated analyte-free water. Clean the exterior of the submersible 

pumps and hoses that contact formation water by washing with detergent/water solution, 

followed by a tap water rinse, and a final rinse with demonstrated analyte-free water. 

Dedicate all tubing to individual wells or dispose of it , i.e ., do not reuse tubing . To prevent 

degradation of or damage to submersible pump seals , impellers , and electric motors, do not 

rinse with solvents and/or acids. 

Drilling equipment , such as augers , mud tubs , downhole hammers and drill rods , and 

backhoe buckets will be steam cleaned before use at each location and at the end of the job 

before going off-site. 
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5.0 SAMPLE PACKAGING, SIDPPING, AND CHAIN-OF-CUSTODY 

PROCEDURES 

Once the samples have been collected, prepared, preserved, and appropriately stored, they 

must be packaged and shipped. In addition, from the time of sample collection until 

analyses have been completed, chain-of-custody procedures must be implemented and 

manufactured to document control and handling of the samples . This section outlines 

procedures for the packing and shipping environmental samples and general chain-of-custody 

procedures . 

5.1 PACKAGING AND SIDPPING PROCEDURES FOR ENVIRONMENTAL 

SAMPLES 

All sample containers must be placed in a sturdy, insulated shipping container for transport 

to the laboratory. A metal or plastic picnic cooler is recommended. The following is an 

outline of the procedures to be followed. 

1. Using fiberglass tape, secure the drain plug at the bottom of the cooler to ensure 

that liquid from sample container breakage or melting ice does not leak from the 

cooler. 

2. Line the bottom of the cooler with a layer of absorbent material such as 

vermiculite between 2 and 6 inches thick. 

3. Use pieces of carved-out plastic foam or individually wrapped glass containers 

to help prevent breakage. 

4. Pack sample bottles in the cooler. Hand tighten all screw caps and mark sample 

volume level on the outside of large containers. 

5. Pack small containers , such as 40 milliliter vials, in small plastic sandwich bags . 

6. 

June, 1995 

When shipping these with larger containers, cushion smaller vials to minimize 

breakage. 

Pack additional cushioning material, such as vermiculite or bubble pack, 

between the sample containers . 
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7. Pack ice, sealed in plastic bags , on top of the samples in the cooler when 

samples must be kept cold. 

8. Seal the chain-of-custody form in a plastic bag and attach it to the inside or top 

of the cooler lid. 

9. Close the lid of the cooler; be sure it is tightly fastened . 

10. Seal the container with strong tape (fiberglass reinforced). Wrap the tape 

vertically around the cooler: two wraps each on the long and short dimensions. 

11 . Attach a shipping label with a return address to the outside of the cooler, along 

with, arrows indicating "This End Up" on all four sides, and "This End Up" 

label on the top of the lid. 

12. Apply additional labels such as "Fragile" or "Liquid In Glass" as necessary . 

13. If the cooler is not equipped with a padlock, apply a signed custody seal between 

the lid and body of the cooler. 

Samples packaged in this way can be shipped by commercial carrier. Staff should be 

prepared to open and reseal the cooler for inspection when offering them for shipment. Be 

aware that some commercial carriers have limits for the number of pounds per item that can 

be shipped. Notify the laboratory of the name of the carrier, the containers' Bill of Lading 

numbers, and it 's expected delivery date. 

5.2 PACKING AND SIDPPING HAZARDOUS SAMPLES EXCLUDING 

THOSE FROM CLOSED CONTAINERS 

1. Place one, decontaminated, labeled sample container in a 2-mil-thick self-sealing 

plastic bag. Care should be taken to position the sample label so that it may be 

read through the bag. 

2. Place some vermiculite in the bottom of a half-gallon or gallon metal paint can 

to absorb shock and leaking material in the event of sample breakage. The 

sealed sample bag is then placed in the can. Additional vermiculite is added to 

fill the remaining space in the can. Close the can lid and seal in place with 

clips. 
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3. Attach address and return mailing labels to each can. Attach additional 

Department of Transportation Labels as are required by provisions of 49 CFR 

171, 172, 173, or 178. Such labels may include "Flammable Liquid", 

"Flammable Solid" , "Corrosive" , etc. 

4 . Place the can in a cooler that has been partially filled with vermiculite. Addi

tional vermiculite should then be placed where needed to secure the metal can. 

If more than one can is being shipped, this should be specified in the carrier's 

bill of lading. Seal a copy of the chain-of-custody record in a plastic bag, place 

it in the cooler, and shut and fasten the cooler lid. 

5. Mark the top of the cooler with a "This End Up" label. The outside must 

display the same labels as are present on the metal can inside; In addition, 

arrows pointing to the top must appear on all four sides. Attach a label marked 

"Laboratory Samples" to the lid . 

6. Secure the drain plug and lid of the cooler with fiberglass tape and custody seals 

as described in Section 5 .1. 

7. Check to be sure that the carrier 's bill of lading is completed and signed. The 

sampler's certification for restricted articles must also be completed and signed. 

Personnel should be prepared to open and reseal the cooler if requested by the 

carrier. If transported by air , samples should be shipped by cargo aircraft only. 

5.3 RECORD KEEPING AND CHAIN-OF-CUSTODY PROCEDURES 

5.3.1 Record Keeping 

Most of the sampling data and well installation information will be written on the forms 

presented in this appendix. Log books will be used to record the daily activities of each 

sampling team but they should also be used to record any data not entered into the standard 

forms . 

5.3.1.1 Daily Inspector Report 

Daily Inspector Report should be completed for each field team (Figure A-29). The 

information on the form should provide an indication of the tasks activities performed by 
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DAILY INSPECTOR REPORT 
ENGINEERING - SCIENCE, INC. I CLIENT: IDATE: 

PROJECT: PROJECT NO. : 

LOCATION: INSPECTOR: 

CONTRACTOR : 

WEATIIER: AM ISTARTTIME TOTAL 

i 

CREW: 

PM HOURS: RIG#: END TIME: 

H&S METHOD/ PROJECTED START END TOTAL SAMPLE # ITEMS/ 

LOCATION LEVEL ITEM DEPTH DEPTH DEPTH FOOTAGE INTERVAL SAMPLES 

NON-PRODUCTIVE TIME 
TIME 

LOCATION REASON ACTION TAKEN DOWN 

WASTE MANAGEMENT INFORMATION 
SPOIL TYPE DRUMS / CONTAINERS DRUMS/ "ONTAINERS 

LOCATION ON SITE FILLED USED COMMENTS 

COMMENTS: (visitors, general remarks, etc.) 

INSPECTOR: 
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the field team during the course of the day. Information regarding non-productive time and 

waste management should also be included on this form. These forms shall be kept in the 

on-site files. 

5.3.1.2 Daily Field Summary 

A Daily Field Summary form should be completed by the site manager at the end of each 

day (Figure A-30). This form should provide an overall indication of the tasks/activities 

performed on a particular day. These forms shall be kept in the on-site files . 

5.3.1.3 Sample Log Book 

A sample log book will be maintained. The log book will consist of a 3-ring binder 

containing pages found in Figure A-31. The log book will record all samples collected in 

the field including QA/QC samples the samples shall be entered into this book on the day 

the samples are collected. 

5.3.1.4 Sample Delivery Group (SDG) Tracking 

Tracking-of sample delivery groups (SDGs) of various media will be performed using the 

SDG Tracking Form (Figure A-32). The SDG tracking form will be used as a guide in 

order meet the sampling programs QA/QC requirements . 

5.3.1.5 Photographs 

Photographs of all sampling locations and operations are desirable, although they frequently 

will not be allowed. If photographs are taken, the photographer should record time, date, 

site location, and brief description of the subject on the back of the photo, (polaroid) or in 

a log book and then sign it. Photographic documentation that may be used as evidence 

should be handled in a way to ensure that chain-of-custody can be established. 

5.3.2 Custody Procedures 

Chain-of-custody documentation must be implemented and followed whenever samples are 

collected, transferred , stored , analyzed, or destroyed . The primary objective of these 

procedures is to create an accurate written record that traces the possession and handling of 

the sample from the moment of its collection through analysis , to disposal. 
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DAILY FIELD SUMMARY 
ENGINEERING-SCIENCE, INC. lcLIENT: lioATE: 

CLIENT/PROJECT : PROJECT NO. : 

LOCATION: CHECKED BY: 

DRILLING SUMMARY 
ACTIVITY TOTAL NUMBER OF EOD 

RIG LOCATION INSPECTOR MEIBOD FOOTAGE SAMPLES DEPIB COMMENTS 

OTHER ACTIVITIES 

MAN/CREW LOCATION INSPECTOR ACTIVITY COMMENTS 

COMMENTS: (general) 
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SAMPLE LOG BOOK PROJECT: 

.·· /:> ··,:_:::::::: ... ·.·. :'.::··-·,,·. (CHEGK APPROPRIATI! COLUMNS) ,. .. ,. 

DATE SAMPLE MATRIX COMMENTS LAB LAB LAB TRIP MRI) MRD MATRIX 
SAMPLED NAME e.g., whole or partial samp lE SAMPLE DUPLICATE RINSATE BLANK SAMPLE RINSATE SPIKE 
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SAMPLE DELIVERY GROUP 

TRACKING FORM 

SDGTYPES: 

SillL SEDIMENT SURFACE WATER 
SOIL BORINGS 

SURF ACE SOILS 
TEST PITS 

BERM EXCAVATIONS 

SEAD NUMBER: 

SDGTYPE: 

OPENING DATE 

NOTES: 

1) SDG OPEN FOR 14 DAYS 

OR 20 SAMPLES, 

WIIlCHEVER CO:MES FIRST 

2) QA/QC SAMPLES TO BE 

TAKEN AT THE FREQUENCY 

OF 1 QA/QC SET FOR EVERY 

20 SAMPLES 

CLOSING DATE 

COMMENTS: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

SAMPLE 
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GROUNDWATER 

CHECK IF 

QA/QC 

TAKEN 
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A sample is defined as being in someone's "custody" if: 

1. It is in one's actual possession, or 

2. It is in one's view, after being in one's physical possession, or 

3. It is in one 's physical possession and then locked up so that no one can tamper 

with it, or 

4. It is kept in a secured area, restricted to authorized personnel only. 

The number of persons involved in collecting and handling samples should be kept to a 

minimum. 

Labels or tags must be firmly affixed to the sample containers. Be sure that the container 

is dry enough for a gummed label to be securely attached. Each sample must be labeled 

using waterproof ink and sealed immediately after it is collected. Labels should be filled 

out before collection to minimize handling of sample container. Clear tape will be placed 

over the label. Tags attached by string are acceptable when gummed labels are not appli

cable. Figure A-33 is an example of a sample label. 

A Chain-of-Custody form (Figure A-34) will be filled out for and accompany the samples 

placed in·each cooler for shipment to the laboratory. This form records the type of sample, 

sample number, sampling time, analyses to be performed, and the bottles and preservatives 

used . 

One member of the sampling team will be designated Field Sample Custodian. The samples 

and forms are transferred to the Field Sample Custodian by the team members who collect 

the samples at the end of each day. The Field Sample Custodian is responsible for 

packaging and dispatching samples to the appropriate laboratory. This responsibility 

includes filling out, dating, and signing the appropriate portion of the chain-custody record. 

When transferring the samples, the receiver and sender must sign and record the date and 

time of transfer on the chain-of-custody record. Custody transfers made to the Field Sample 

Custodian should account for each sample, although samples may be transferred as a group. 

Every person who takes custody must fill in the appropriate section of the chain-of-custody 

record. 
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All packages sent to the laboratory will be accompanied by the chain-of-custody form and 

other pertinent forms. A copy of these forms will be retained by the Field Sample 

Custodian and stored in the central file for the project in the office: Mailed packages can 

be registered with return receipt requested. For packages sent by common carrier, receipts 

should be retained as part of the permanent chain-of-custody documentation. The laboratory 

custodian should sign field chain-of-custody forms to acknowledge receipt of the samples 

in the labs and either initiate separate laboratory custody procedures or maintain the field 

chain-of-custody until the sample is disposed. All chain-of-custody documentation will be 

returned to the central file . 
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:,... LOT# _, 
i SAMPLE 
~ ID 

~ SAMPLED BY _, 

~ 
~ LOCATION 

0135401E 

DATE 

TIME 

PRESERVATIVE 

~ 
~---------- - --+-------~ ANALYSIS 
~ 

~ 

CLIENT 

--------------------
9601 San Leandro Street, Osldand, Cal/fomls 94603 

(510) 562-4988 (800) 233-8425 

(r)PARSDNS 

PARSONS ENGINEERING SCIENCE, INC. 

Ql:NT.f'RO.KT mt£ 

DEPI. 

SENECA ARMY DEPOT 
GENERIC INSTALLATION 

RI/FS WORK PLAN 

ENVIRONMENTAL ENGINEERING DNG N0.726511--0200! 

FIGURE 33 

EXAMPLE OF SAMPLE LABEL 

SCAI£ [WE 
JANUARY 1995 
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► w 
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~ 
CHAIN-OF-CUSTODY RECORD 

PARSONS 
JOB NO. LABORATORY 

ENGINEERING-SCIENCE, INC. 
PROJECT ADDRESS 

Prudential Center Phone: 617-859-2000 
CONTACT Boston, MA 02199 Fax: 617·859-2043 CONTACT 

ANALYSES 
SAMPLING [ll 

(/) (.) 

8 ~ ~ [ll 

LABORATORY SAMPLE SAMPLE < (/) a: :i:: 
0 > w z w 

~ SAMPLE NO. SAMPLE NO. DATE TIME DEPTH MATRIX > (/) ::; a. (.) I 

-

Sampled and Relinquished by Rece ived by VOA Vial 

Sign Sign Glass Bottle . 
Print Print 

Plastic Bottle 
Firm Firm 

Date Time Date Time Preservative 

Relinquished by Received by 

Sign Sign Container 
Volume 

Print Print 

Firm Firm 
PRESERVATION KEY: C - Acidified with HCI 

Date 'Time Date 'Time A - Ice D - Acidified with HNO
3 

Evidence Samples tampered with? D No □ Yes B - Filtered E - Acidified with H2SO 
4 If Yes, explain in remarks. 

ESB · Form COC1 While - return with data YellCYN - lab copy Pink - Sampler copy 

PAGE OF 

(/) 
a: u.w oz COMMENTS 

d~ zo (Special Instructions, cautions, etc.) 
(.) 

.. • 

1· 
REMARKS: (Sample stprage, 
nonstandard sample bottles) 

I 

I 

F - NaOH 
+ Ascorbic 

G - Other 
Cooler #: 
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UNITED STATES ENV IRONMENTAL PROTECT ION AGENCY 

FIEOION II 

SEP ' D 1991 

Mr. Gary Kittell 

~COB K. JAVITS FEDEJV-.1. BULOING 

NEW YORK, NE.W YORK 10278 

Directer cf Engineering and Housing 
Department of the Army 
Seneca Army Depot 
Romulus, New York 14541-5001 

Re: Seneca Army I>epot superfund site 

Dear Mr. Kittell: 

I l!llll writing you this long overdue letter to confirm that I 
agreed at the meeting we ha~ this past February that, in general, 
soils excavated from test pits dug during remedial investigation 
could be redeposited without regulatory restriction. This of 
course would not apply if oJ:Jviously contaminated materials were 
unearthed (e.g., drums, visibly contaminated soil etc.). 
Subsequent evaluation.might also require remediation of the 
redeposited. soil. xn such cases the material/soil would require 
proper disposal. 

If you have any questions on ·this please call me at (212) 264-
8670. 

Sincerely yours, 

0~.~~~ 
~~ J. Wi~;, -Chlet 

Federal Facilities Section 

cc: ~- Gupta, NYSDEC 
R. Battaglia, SEAD 
K. Healy, 'O'SACE 

ZOO/ZOOIZJ n:n 1s1cvso 
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·-~ITT~ Designation: D 2488 - 84 

Standard Practice for 
Description and Identification of Soils (Visual-Manual 
Procedure)1 

This st.a ndard is issued under,the Ci,ed designation D 2488: the number immediately following the designation indicates the yea r of 
original adoption or. in the case of revision. the year of last revision . A number in parentheses indicates the year of last rcapproval. A 
superscript epsilon (,) indicates an editorial change since the last revision or rcapproval. 

I. Scope 

1.1 This practice covers procedures for the description of 
soils for engineering purposes. 

1.2 This practice also describes a procedure for identifying 
soils, at the option of the user, based on the classification 
system described in Test Method D 2487. The identification 
is based on visual examination and manual tests. It must be 
clearly stated in reporting an identification that it is based on 
visual-manual procedures. 

1.2.1 When precise classification of soils for engineering 
purposes is required, the procedures prescribed in Test 
Method D 2487 shall be used. 

1.2.2 In this practice, the identification portion assigning 
a group symbol and name is limited to soil particles smaller 
than 3 in. (75 mm). 

1.2.3 The identification portion of this practice is limited 
to naturally occurring soils. 

NoTI I- This practice may be used as a descriptive system applied 
to such materials as shale, claystone, shells, crushed rock, etc. (See 
Append.ix X2). 

1.3 The descriptive information in this practice may be 
used with other soil classification systems or for materials 
other than naturally occurring soils. 

1.4 This standard may involve hazardous materials. oper
ations, and equipment. This standard does not purport to 
address all of the safety problems associated with its use. fl is 
the responsibility of whoever uses this standard to consult and 
establish appropriate safety and health practices and deter
mine the applicability of regulatory limitations prior to use. 
For specific precautionary statements see Section 8. 

I.S The values stated in inch-pound units are to be 
regarded as the standard. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 653 Terms and Symbols Relating to Soil and Rock2 
D 1452 Practice for Soil Investigation and Sampling by 

Auger Borings2 

D 1586 Method for Penetration Test and Split-Barrel 
Sampling of Soils2 

D 1587 Practice for Thin-Walled Tube Sampling ~f Soils2 

1 This pr.icticc is unC.:...,- the jurisdiction of ASTM Comminec D-18 on Soil a nd 
Rock and is the: dircct responsibility of Subcommittee D 18.07 on ldcntiCication 
and Oassilication of Soils. 

Current edition approved Oct. 3, I 984. Published Dcoember 1984. Originally 
published as D 2488 - 66 T. Last previous edition D 2488 - 69 ( 1975). 

2 Annual Book of ASTM S1andards, Vol 04 .08. 

D 2113 Practice for Diamond Core Drilling for Site 
lnvestigation2 

D 2487 Test Method for Classification of Soils for Engi 
neering Purposes2 

3. Definitions 

3.1 Except as listed below, all definitions are in accor
dance with Terms and Symbols D 653 . 

NOTE 2-For particles retained on a 3-in. (7 5-mm} US standard 
sieve, the following definitions are suggested: 

Cobbles- particles of rock that will pass a 12-in. (300-mm} square 
opening and be retained on a 3-in. (75-mm) sieve, and 

Boulders- particles of rock that will not pass a 12-in . (300-mm} 
square opening. 

3.1.1 clay-soil passing a No. 200 (75-µm) sieve that can 
be made to exhibit plasticity (putty-like properties) within a 
range of water contents, and that exhibits considerable 
strength when air-dry. For classification, a clay is a fine
grained soil, or the fine-grained portion of a soil, with a 
plasticity index equal to or greater than 4, and the plot of 
plasticity index versus liquid limit falls on or above the "A~ 
line (see Fig. 3 of Test Method D 2487). 

3. l.2 gravel- particles of rock that will pass a 3-in. 
(75-mm) sieve and be retained on a No. 4 (4.7S-mm) sieve 
with the following subdivisions: 

coarse- passes a 3-in. (75-mm) sieve and is retained on a 
3/•-in. ( 19-mm) sieve. 

293 

fine- passes a ¾ -in. ( 19-mm) sieve and is retained on a 
No. 4 (4.75-mm) sieve. 

3.1.3 organic clay-a clay with sufficient organic content 
to influence the soil properties. For classification, an organic 
clay is a soil that would be classified as a clay, except that its 
liquid limit value after oven drying is less than 75 % of its 
liquid limit value before oven drying. 

3.1.4 organic silt- a silt with sufficient organic content to 
influence the soil properties. For classification, an organic silt 
is a soil that would be classified as a silt except that its liquid 
limit value after oven drying is less than 75 % of its liquid 
limit value before oven drying. 

3.1.5 peat- a soil composed primarily of vegetable tissue 
in various stages of decomposition usually with an organic 
odor, a dark brown to black color, a spongy consistency, and 
a texture ranging from fibrous to amorphous. 

3. 1.6 sand- particles of rock that will pass a No. 4 
(4.75-mm) sieve and be retained on a No. 200 (7S-µm) sieve 
with the following subdivisions: 

coarse- passes a No. 4 (4 .7S-mm) sieve and is retained on 
a No. 10 (2.00-mm) sieve. 

medium- passes a No. 10 (2.00-mm) sieve and is retained 
on a No. 40 (425-µm) sieve. 



FINAL ORAtl 
GROUP SYMBOL 

~I D 2488 

GROUP NAME 

< < 30% plu, No 200 -==------===: < 15% plu, No 200 ~---► Lu n clay 
15-25% plu, No 200 -==------===: % und :2:% 9r •ve l - Lu n clay with und 

CL ~---- % und <% 9r•vel - Lu n cl,,y with gruel 
---- % u nd :2:% of gravel -==------===: < 15% gra.el Sandy lean cl a y 

:2:30% plu, No 200 --- -----► ;?: 15% gr• vel ------<► Sandy lean cla y with gr ave 
% .. nd <% gr avel -=::::::::::::: < 15% .. nd ______ Grave lly lean clay 

;;,:: 15% .. nd Gruelly lean clay w ith un 

< 
< 30% plus No . 200 ~ < 15% plu, No . 200 --------------Silt 

15-25% plus No . 200 --=:- % s.and >% gravel - Silt w ith u nd 
ML ----- % .. nd <% grave l - Solt w ith gravel 

----- % .. nd :2:"'- of gravel ~ < 15% gravel Sandy silt 

2;30% plus No. 200 ------- --=---------• :2:_15% gravel Sandy silt w ith gravel 
% .. nd <% gravel -------=- < 15% sand Gravelly silt 

---- :2:_15% sand Gravelly silt w ith sand 

< 
<3044 plus No. 200 -=::::::::: < 15% plu, No . 200 Fat clay 

15-25% plus No. 200 -=----=----:"-sand 2:% oravel -- Fa t clay with und 

CH -=---► % .. nd <% grattl - Fat clay with gravel 
% sand >% of gr ave l --=:::::::::: <15% gravel Sandy fa t clay 

2;3044 plus No . 200 - - =----+-2:15% grave l ----• Sandy fa t clay with gravel 
% sand <% gravel --e:::::::::::: < 15% sand Grave lly fa t cla y 

;?: 15% sand -----Gravelly fa t clay w ith sand 

< 
<30% plus No. 200 --=--:::- < 15% plus No . 200 -------------- Elastic silt 

------ 15-25% plus No. 200 ---=--~---- % s.and ;?% grave l - Elastic silt w ith sand 
M H ----- % s.and <% gravel - Elastic silt with gravel 

~%sand ;?% of grue l --=-- < 15% grue l Sandy elastic silt 
_230% plus No. 200 ------- ---~ 15% grnel Sandy ela nic silt with grave 

% sand < % gravel ~ < 15% sa nd Grave lly elastic silt 
----._ _:2: 15% s.and Grafflly e lanic silt w ith un 

NOTE- Percentages are based on estimating amounts of fines, sand. and gravel to the nearest 5 i. 

FIG. 1a Flow Chart for Identifying Inorganic Fine-Graine<! Soil (50 ,:, or- more fines) 

fine- passes a No. 40 (425-µm) sieve and is retained on a 
No. 200 (75-µm) sieve. 

3. 1.7 silt- soil passing a No. 200 (75-µm) sieve that is 
nonplastic or very slightly plastic and that exhibits little or no 
strength when air dry. For classification, a silt is a fine
grained soil, or the fine-grained portion of a soil, with a 
plasticity index less than 4, or the plot of plasticity index 
versus liquid limit falls below the "A,., line (see Fig. 3 of Test 
Method D 2487). 

4. Summary of Practice 

4.1 Using visual examination and simple manual tests, 
this practice gives standardized criteria and procedures for 
describing and identifying soils. 

4.2 The soil can be given an identification by assigning a 
group symbol(s) and name. The flow charts, Figs. la and lb 
for fine-grained soils, and Fig. 2, for coarse-grained soils, can 

GROUP SYMBOL 

be used to assign the appropriate group symbol(s) and name 
If the soil has properties which do not distinctly place it intc 
a specific group, borderline symbols may be used, set 
Appendix X3. 

NOTE 3-It is suggested that a distinction be made between dua. 
symbols and borderline symbols. 

Dual Symbol- A dual symbol is two symbols separated by a hyphen. 
for example, GP-GM, SW-SC, CL-ML used to indicate that the soil ha! 
been identified as having the propenies of a classification in accordana 
with Test Method D 2487 where two symbols are required. Twc 
symbols arc required when the soil has between 5 and 12 % fines 01 

when the liquid limit and plasticity index values plot in the CL-ML area 
of the plasticity chart. 

Borderline Symbol-A borderline symbol is two symbols separated 
by a slash, for example, CL/CH. GM/SM, CL/ML. A borderline symbol 
should be used to indicate that the soil has been identified as having 
properties that do not distinctly place the soil into a specific group (see 
Appendix X3). 

GROUP NAME 

<3()% plus No . 200 ~ ( 15% plus No . 200 --------------- O191nic soil 

< ----- 15-25% plus No . 200 ~ % ..,nd ~% grHt Organic soil w ith sand 

QL /OH -~--------- % Mind<% gravel - Organic soil w ith grHel 
--------- % Mind~% grove l -=--=- < 15% grawl Sandy organic soil 

:2:30% plus No . 200 ---.._ _"""' __ ------ ;?_15% gravel Sandy 0 191nic 10il with grovel 
% Mind<% grnel ~ < 15% sand Grnelly organic soil 

---;?:15% sand Guwelly organic soi l w ith .. nd 

Nore- Percentages are based on estimating amounts or fines. sand. and gravel to the nearest 5 \ . 

FIG. 1b Flow Chart for Identifying Organic Fine-Graine<! Soil (50 ,:, or more fines) 
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GROUP SYMBOL GROUP NAME 

~ 5'< ,,.,., ~ W<ll-<j•od«<--------------GW 

Poodv ,,><1«1--------------GP-~----<15 p 

GRAVEL 
%, 9u¥el > 
,. .. na 

--==----==== 'I. und - oo rly 9r..de-<S 9 r.a.-t:I 
2 15% und - Poorly ;r.ctc-d filrnt: I wi th und 

--============= f1ne-1 •ML or MH ---GM -~----<15% .,.nd ___,. Silty 9ranl 
2" 15"1. finc, GC -----... 2:15~ Ulnd--+- Silty gruel w ith und 

f,nes •C L Of' CH---► ~ (15% 1,end ------. Cl,vcy9rncl 
-----... > 15% .,.nd ~ Cl1ycy gruel w it h und 

~(15%9, ... 1- • .. ,- .. ...i 

~

Well-graded SW W II 

~ 5'1. fiM, SP--~-_______ 2' 15% tnttl .----.. Wcll-9<ad~ und w ith gr.1.-cl 
PO<Mty gredcd--- ----------- ~ (15% grattl _.. Poorty graded 1-1nd 

-----... 2: 15% 9,,.,,1 --+- Poorly grad..; und wnh 9rocl 

--- finn•ML or MH SW-SM <-::..::::.:: < 15"1;. , ,,nl ----. Well-graded und w ith 1il1 

< Wcll-9raded-- SW•SC 2: 15% 9r1ttl --.. Well-graded und w ith ,ilt .and gr1ul 
SAND 
%wnd~ 

"t.9rawcl 

,n fuMs finct • CL or CH - --- --=:::::::::::: < tSY. 9raW"tl --+- Wcll-9r.dt-d w nd w ith clay 

Sp
- ~ lSY. 9rncl --+- 1¥tlt-9radcd u nd with cla y and gra.cl 

____________, fi1W1 •ML or MH --- SM -c::=:::::::::: < tS"J. granl ~ Poorly gr..:Jed und w ith 1ilt 

P004'1y 11raded~ SP·SC - ~--2'15,:;, 9rarcl--.. Pooriy graded und ..-~t h 1ilt and tr•tt l 
fu"M1• CL or CH C::::::::::: < 15,:;, 9r,nl __.. Poorly 11,aded wnd wtth claiy 

2' 15% 9raul __,. Poorly grade,d und w ith clay and 9ra.-el 

,e!15% finc1 - -============= fine1•ML or MH---►SM <15 s ·1 -=---==-=-: ,:;, 9raNI --... , ly und 

Sc-~----2:,15"l. 9rne1-Silty wnd wi th 9ra.,e l 
finc1•CL or CH ---► z:::::=P < 15% traNI - Clay• y und 

----- ~ 15% 9rntl - Clayey und w1 1h grnel 

NOTE- Percentages are based on estimating amounts of fines. sand. and gravel to the nearest 5 'X. . 

FIG. 2 Flow Chart for Identifying Coarse-Grained Soils (less than 50 ,;, fines) 

5. Significance and Use 

5.1 The descriptive information required in this practice 
can be used to describe a soil to aid in the evaluation of its 
significant properties for engineering use. 

5.2 The descriptive information required in this practice 
should be used to supplement the classification of a soil as 
determined by Test Method D 2487 . 

5.3 This practice may be used in identifying soils using the 
classification group symbols and names as prescribed in Test 
Method D 2487. Since the names and symbols used in this 
practice to identify the soils are the same as those used in 
Test Method D 2487, it shall be clearly stated in reports and 
all other appropriate documents, that the classification 
symbol and name are based on visual-manual procedures. 

5.4 This practice is to be used not only for identification 
of soils in the field, but also in the office, laboratory, or 
wherever soil samples are inspected and described . 

5.5 This practice has particular value in grouping similar 
soil samples so that only a minimum number of laboratory 
tests need be run for positive soil classification. 

NOTE 4-The ability to describe and identify soils correctly is learned 
more readily under the guidance of experienced personnel. but it may 
also be acquired systematically by comparing numerical laboratory test 
results for typical soils of each type with their visual and manual 
characteristics. 

5.6 When describing and identifying soil samples from a 
given boring, test pit, or group of borings or pits, it is not 
necessary to follow all of the procedures in this practice for 
every sample. Soils which appear to be similar can be 
grouped together; one sample completely described and 
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identified with the others referred to as similar based on 
performing only a few of the descriptive and identification 
procedures described in this practice. 

6. Apparatus 

6.1 Required Apparatus: 
6. 1. 1 Pocket Knife or Small Spatula. 
6.2 Useful Auxiliary Apparatus: 
6.2. 1 Small Tes1 Tube and Stopper (or jar with a lid) . 
6.2.2 Small Hand Lens. 

7. Reagents 

7. I Purity of Water- Unless otheiwise indicated, refer
ences to water shall be understood to mean water from a city 
water supply or natural source, including non-potable water. 

7 .2 Hydrochloric Acid- A small bottle of dilute hydro
chloric acid, HCI, one part HO (IO N) to three parts water 
(This reagent is optional for use with this practice). See 
Section 8. 

8 . Safety Precautions 

8.1 When preparing the dilute HCI solution of one part 
concentrated hydrochloric acid (IO N) to three parts of 
distilled water, slowly add acid into water following necessary 
safety precautions. Handle with caution and store safely. If 
solution comes into contact with the skin, rinse thoroughly 
with water. 

8.2 Caution-Do not add water to acid . 
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~ t~{;:· · \t;}f iif Jt::; : ·. 
-:. >~ 

(a) Rounded (b) Angular 

(c) Subroundcd (d) Subangular 

FIG. 3 Typical Angularity of Bulky Grains 

9. Sampling 

9. I The sample shall be considered to be representative of 
the stratum from which it was obtained by an appropriate, 
accepted, or standard procedure. 

NOTE 5-Preferably, the sampling procedure should be identified as 
having been conducted in accordance with Practices D 1452, D 1587, or 
n 'H 13, or Method D 1586. 

.2 The sample shall be carefully identified as to origin. 

Non: 6--Remarks as to the origin may take the form of a boring 
number and sample number in conjunction with a job number, a 
geologic stratum, a pcdologic horizon or a location description with 
respect to a permanent monument, a grid system or a station number 
and offset with respect to a stated centerline and a depth or elevation. 

9.3 For accurate description and identification, the min
imum amount of the specimen to be examined shall be in 
accordance with the following schedule: 

Maximum Particle Size, 
Sieve Opening 

Minimum Specimen Size, 
Dry Weight 

4.75 mm (No. 4) 100 g (0.25 lb) 
9.5 mm (1/1 in.) 200 g (0.5 lb) 
19.0 mm (1/, in.) 1.0 kg (2.2 lb) 
38.1 mm (l'h in.) 8.0 kg (18 lb) 
75.0 mm (3 in.) 60.0 kg (132 lb) 

NOTE 7-lf random isolated particles are encountered that are 
significantly larger than the particles in the soil matrix, the soil matrix 
can be accurately described and identified in accordance with the 
prececding schedule. 

TABLE 1 Criteria for Describing Angularity of Coarse-Grained 
Particles (see Fig. 3) 

Description 

Angular 

Subangutar 

~,ut,rounded 

rlounded 

Criteria 

Particles have sharp edges and relatively plane sides with 
unpolished surf aces 

Pertides are similar to angutar description but have 

rounded edges 
Particles have nearly plane sides but have well-rounded 

comer.; and edges 
Particles have smoothly curved sides and no edges 

296 

9.4 If the field sample or specimen being examined is 
smaller than the mm1mum recommended amount, the 
report shall include an appropriate remark. 

10. Descriptive Information for S-Oils 

I 0.1 Angularity-Describe the angularity of the sand 
(coarse sizes only), gravel, cobbles, and boulders, as angular, 
subangular, subrounded, or rounded in accordance with the 
criteria in Table 1 and Fig. 3. A range of angularity may be 
stated, such as: subrounded to rounded. 

10.2 Shape- Describe the shape of the gravel, cobbles, 
and boulders as flat, elongated, or flat and elongated if they 
meet the criteria in Table 2 and Fig. 4. Otherwise, do not 
mention the shape. Indicate the fraction of the particles that 
have the shape, such as: one-third of the. gravel particles are 
flat. 

10.3 Color-Describe the color. Color is an important 
property in identifying organic soils, and within a given 
locality it may also be useful in identifying materials of 
similar geologic origin. If the sample contains layers or 
patches of varying colors, this shall be noted and all 
representative colors shall be described. The color shall be 
described for moist samples. If the color represents a dry 
condition, this shall be stated in the report. 

10.4 Odor- Describe the odor if organic or unusual. Soils 
containing a significant amount of organic material usually 
have a distinctive odor · of decaying vegetation. This is 
especially apparent in fresh samples, but if the samples are 
dried, the odor may often be revived by heating a moistened 

TABLE 2 Criteria for Describing Particle Shape (see Fig. 4) 

The particle shape shaD be described as lo/lows where leogtt,. wx:1ttl. and 
lhidcness refer to the greatest. intenne<fiate. and least dimensions of a patlide , 
respectively. 

Flat 
Eloogated 
Flat and elongated 

Partides with widthfthid<ness > 3 
Particles with length/width > 3 
Particles meet criteria for botn ftat and elongated 
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PARTICLE SHAPE 

W = WIDTH 
T = THICKNESS 

L = LENGTH 

FLAT : W/T > 3 

ELONGATED: L/W >3 
FLAT ANO ELONGATED: 

- meets t:loth cri terio 

FIG. 4 Criteria for Particle Shape 

TABLE 3 Criteria for Describing Moisture Condition 

Description Criteria 

Dry Absence of moisture, dusty, dry to the touch 
Moist Damp but no visible wale< 
Wet Visible free wate<, usually soil is belOw wate< table 

sample. If the odor is unusual (petroleum product, chemical, 
and the like) , it shall be described . 

I 0.5 Moisture Condition- Describe the moisture condi
tion as dry, moist, or wet, in accordance with the criteria in 
Table 3. 

10.6 HCl Reaction- Describe the reaction with HCl as 
none, weak, or strong, in accordance with the critera in 
Table 4 . Since calcium carbonate is a common cementing 
agent, a report of its presence on the basis of the reaction 
with dilute hydrochloric acid is important. 

I 0.7 Consislency-For intact fine-grained soil, describe 
the consistency as very soft, soft, firm, hard, or very hard, in 
accordance with the criteria in Table 5. This observation is 
inappropriate for soils with significant amounts of gravel. 

TABLE 4 Criteria for Describing the Reaction With HCI 

Description . 

Nooe 
Weak 
Strong 

Criteria 

No visible reaction 
Some reaction, wilt\ bubbles forming slowfy 
VIOient reaction. with bubbles forming immediately 
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TABLE 5 Criteria for Describing Consistency 

Descript,on 

Ve<y soft 
Soft 
Firm 
Hard 
Very hard 

Cntena 

ThumD will pene trate soil m0<e than I in . (25 mm) 
ThumD will pene trate soil about 1 in . (25 mm) 
Thumb will inden t soil about '/ , ,n . (6 mm) 

Thumb w ill not indent soil but readily indented wi th thumbna,r 
Thumbnail will not indent soil 

10.8 Cementation-Describe the cementation of intact 
coarse-grained so ils as weak, moderate, or strong, in accor
dance with the criteria in Table 6. 

10.9 Structure- Describe the structure of intact soils in 
accordance with the criteria in Table 7. 

I 0.10 Range of Particle Sizes- For gravel and sand com
ponents, describe the range of particle sizes within each 
component as defined in 3. 1.2 and 3. 1.6. For example, about 
20 % fine to coarse gravel, about 40 % fine to coarse sand. 

10. l l Maximum Particle )ize-Describe the maximum 
particle size found in the sample in accordance with the 
following information: 

10. l l. l Sand Size- If the maximum particle size is a 
sand size, describe as fine, medium, or coarse as defined in 
3.1. 7. For example: maximum particle size, medium sand. 

10. 11.2 Gravel Size-If the maximum particle size is a 
gravel size, describe the maximum particle size as the 
smallest sieve opening that the particle will pass. For 
ex.ample, maximum particle size, I 'h in . (will pass a t th-in . 
square opening but not a ¾-in. square opening). 

l 0. 11 .3 Cobble or Boulder Size-If the maxim um particle 
size is a cobble or boulder size, describe the maximum 
dimension of the largest particle. For example: maximum 
dimension, 18 in . (450 mm). 

I 0. 12 Hardness- Describe the hardness of coarse sand 
and larger particles as hard, or state what happens when the 
particles are hit by a hammer, for example, gravel-size 
particles fracture with considerable hammer blow, some 
gravel-size particles crumble with hammer blow. "Hardn 
means particles do not crack, fracture, or crumble under a 
hammer blow. 

10.13 Additional comments shall be noted, such as the 
presence of roots or root holes, difficulty in drilling or 
augering hole, caving of trench or hole, or the presence of 
mica. 

10. 14 A local or commercial name or a geologic interpre
tation of the soil, or both, may be added if identified as such. 

10. I 5 A classification or identification of the soil in 
accordance with other classification systems may be added if 
identified as such. 

11. Identification of Peat 

11 . 1 A sample composed primarily of vegetable tissue in 
various stages of decomposition that has a fibrous to 
amorphous texture, usually a dark brown to black color, and 
an organic odor, shall be designated as a highly organic soil 
and shall be identified as peat, PT, and not subjected to the 

TABLE 6 Criteria for Describing Cementation 

Description 

Weak 
Moderate 
Strong 

Criteria 

Crumbles or breaks wilt\ handling or ~Ille finger pressure 
Crumbles or breaks with considerable finge< pressure 
W~I not crumble or break with finger pressure 
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TABLE 7 Criteria for Describing Structure 

Descnp11on Criteria 

Stratified 

Laminated 

Fissured 

Slick en sided 

Bkx:ky 

Lensed 

Homogeneous 

Alternating layers of varying material 0< COio< with layers at 
least 6 mm thick : note thickness 

Alternating layers of varying material 0< co/0< with the 
layers less than 6 mm thick : note thickness 

Breaks along definite planes of fracture with linle 
resistance to fracturing 

Fracture planes appear polished 0< glossy. sometimes 
striated 

Cohesive soil that can be broken down into small angular 
lumps whictl resist further breakdown 

Inclusion of small pockets of different soils . such as small 
lenses of sand scattered through a mass of day: note 
thickness 

Same colo< and appearance throughout 

identification procedures described hereafter. 

12. Preparation for Identification 

12.1 The soil identification portion of this practice is 
based on the portion of the soil sample that will pass a 3-in. 
(75-mm) sieve. The larger than 3-in. (75-mm) particles must 
be removed, manually, for a loose sample, or mentally, for 
an intact sample before classifying the soil. 

12.2 Estimate and note the percentage of cobbles and the 
percentage of boulders. Performed visually, these estimates 
will be on the basis of volume percentage. 

NOTE 8-Since the percentages of the panicle-size distribution in 
Test Method D 2487 are by dry weight, and the estimates of percent.ages 
for gravel, sand, and fines in this practice are by dry weight, it is 
recommended that the repon state that the percent.ages of cobbles and 
boulders are by volume. 

12.3 Of the fraction of the soil smaller than 3 in. (75 mm), 
estimate and note the percentage, by dry weight, of the 
gravel, sand, and fines (see Appendix X4 for suggested 
procedures). 

NOTE 9-Since the panicle-size components appear visually on the 
basis of volume, considerable experience is required to estimate the 
percent.ages on the basis of dry weight. Frequent comparisons with 
laboratory panicle-size analyses should be made. 

12.3. l The percentages shall be estimated to the closest 
5 %. The percentages of gravel, sand, and fines must add up 
to 100 %. 

12.3.2 If one of the components is present but not in 
sufficient quantity to be considered 5 % of the smaller than 
3-in . (7 5-mm) portion, indicate its presence by the term 
/race, for example, trace of fines. A trace is not to be 
considered in the total of 100 % for the components. 

TABLE 8 Criteria for Describing Dry Strength 

Description Criteria 

None The dry specimen crumbles into powder with mere pressure 
of handling 

Low The dry specimen crumbles into powder with some finger 

Medium 

High 

Very high 

pressure 
The dry specimen breaks into pieces 0< crumbles with 

considerable finger pressure 
The dry specimen cannot be broken with finger pressure. 

Specimen wiD break into pieces between thumb and a harel 

surface 
The dry specimen camot be broken between the thumb and a 

hard su,1ace 
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13 . Preliminary Identification 

13 . 1 The soil is fi ne grained if it conta ins 50 % or rn or. 
fines . Follow the procedures for identifying fi nc-grai ned so il 
of Section 14 . 

13.2 The soil is coarse grained if it contains less than 50 ~
fines . Follow the procedures for identifying coarse-graine1 
soils of Section 15. 

14. Procedure for Identifying Fine-Grained Soils 

14. 1 Select a representative sample of the material fo · 
examination. Remove particles larger than the No. 40 sievt 
(medium sand and larger) until a specimen equivalent tc 
about a handful of material is available. Use this specimer. 
for performing the dry strength, dilatancy, and toughnesi 
tests. 

14.2 Dry Strengrh: 
14.2. 1 From the specimen, select enough material to mold 

into a ball about I in . (25 mm) in diameter. Mold the 
material until it has the consistency of putty, adding water ii 
necessary. 

14.2.2 From the molded material , make at least three test 
specimens. A test specimen shall be a ball of material about 
1h in. ( I 2 mm) in diameter. Allow the test specimens to dry 
in air, or sun, or by artificial means, as long as the 
temperature does not exceed 60°C. 

14.2.3 If the test specimen contains natural dry lumps, 
those that are about 1/i in. ( I 2 mm) in diameter may be used 
in place of the molded balls . 

NOTE IO-The process of molding and drying usually produces 
higher strengths than are found in natural dry lumps of soil. 

14.2.4 Test the strength of the dry balls or lumps by 
crushing between the fingers . Note the strength as none, low, 
medium, high, or very high in accorance with the criteria in 
Table 8. If natural dry lumps are used, do not use the results 
of any of the lumps that are found to contain particles of 
coarse sand. 

14 .2.5 The presence of high-strength water-soluble ce
menting materials, such as calcium carbonate, may cause 
exceptionally high dry strengths. The presence of calcium 
carbonate can usually be detected from the intensity of the 
reaction with dilute hydrochloric acid (see I 0.6). 

14.3 Dilarancy: · 
14.3.1 From the specimen, select enough material to mold 

into a ball about 1h in . ( 12 mm) in diameter. Mold the 
material, adding water if necessary, until it has a soft, but not 
sticky, consistency. 

14.3.2 Smooth the soil ball in the palm of one hand with 
the blade of a knife or small spatula. Shake horizontally, 
striking the side of the hand vigorously against the other 
hand several times. Note the reaction of water appearing on 
the surface of the soil. Squeeze the sample by closing the 
hand or. pinching the soil between the fingers, and note the 

TABLE 9 Criteria for Describing Dilatancy 

Description Criteria 

None No visible change in the specimen 
Slow Water appears slowty on tne surface of the specimen during 

shaking and does not disappear 0< disappears slowly upon 
squeezing 

Rapid Water appears quicl<ty on the surface of the specimen during 
shaking and disappears quickly upon squeezing 
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TABLE 10 Criteria for Describing Toughness 

Description Criteria 

Low Only slight pressure is required to roll the thread near the 
plastic limit. The thread and the lump are weak and soft 

Medium Medium pressure is required to roll the thread to near the 
plastic limit. The thread and the lump have medium stiffness 

High Considerable pressure is required to roll the thread to near the 
plastic limit. The thread and the lump have very high 
stiffness 

reaction as none, slow, or rapid in accordance with the 
criteria in Table 9. The reaction is the speed with which 
water appears while shaking, and disappears while squeezing. 

14.4 Toughness: 
14.4. I Following the completion of the dilatancy test, the 

test specimen is shaped into an elongated pat and rolled by 
hand on a smooth surface or between the palms into a thread 
about 1/s in. (3 mm) in diameter. (If the sample is too wet to 
roll easily, it should be spread into a thin layer and allowed 
to lose some water by evaporation.) Fold the sample threads 
and reroll repeatedly until the thread crumbles at a diameter 
of about 1/s in . The thread will crumble at a diameter of 1/s 
in. when the soil is near the plastic limit. Note the pressure 
required to roll the thread near the plastic limit. Also, note 
the strength of the thread. After the thread crumbles, the 
pieces should be lumped together and kneaded until the 
lump crumbles. Note the toughness of the material during 
kneading. 

14.4.2 Describe the toughness of the thread and lump as 
low, medium, or high in accordance with the criteria in 
Table 10. 

14 .5 Plasticity- On the basis of observations made during 
the toughness test, describe the plasticity of the material in 
accordance with the criteria given in Table 11 . 

14.6 Decide whether the soil is an inorganic or an organic 
fine-grained soil (see 14.8). If inorganic, follow the steps 
given in 14.7. 

14.7 Identification of Inorganic Fine-Grained Soils: 
14. 7. I Identify the soil as a lean clay, CL, if the soil has 

medium to high dry strength, no or slow dilatancy, and 
medium toughness and plasticity (see Table 12). 

14. 7 .2 Identify the soil as a fat clay, CH, if the soil has 
high to very high dry strength, no dilatancy, and high 
toughness and plasticity (see Table 12). 

14.7.3 Identify the soil as a silt , ML, if the soil has no to 
low dry strength, slow to rapid dilatancy, and low toughness 
and plasticity, or is nonplastic (see Table 12). 

14.7.4 Identify the soil as an elastic silt, MH, if the soil has 
low to medium dry strength, no to slow dilatancy, and low to 

TABLE 11 Cri1eria for Describing Plasticity 

Description 

Nonplastic 
Low 

High 

Criteria 

A 1/.-.n. (3-mm) thread cannot be rolled at any water content 
The ttv-ead can barely be rolled and the lump cannot be 

formed when drier than the plastic limit 
The tlv-ead is easy to roll and not much time is required to 

react, the plastic limit. The thread cannot be rerolled after 
reaching the plastic ~mit. The lump crumbles when dner 
than the plastic imit 

It takes considerable time rolling and kneading to reach the 
plastic limit. The thread can be rerolled several times after 
reaching the plastic limit. The lump can be formed without 
cn.imbiing when dner than the plastic timit 
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medium toughness and plasticit y (see Table 12). 

NOTE I I-These properties arc sim ilar to those for a lean clay. 
However. the silt will dry quickl y on the hand and have a smooth, silky 
feel when dry. Some soils that would classify as MH in accordance with 
the criteria in Test Method D 2487 are visually difficult to distinguish 
from lean clays, CL. It may be necessary to perform laboratory testing 
for proper identification. 

14.8 Identification of Organic Fine-Grained Soils: 
14.8. I Identify the soil as an organic soil, OL/OH, if the 

soil contains enough organic particles to influence the soil 
properties. Organic soils usually have a dark brown to black 
color and may have an organic odor. Often, organic soils will 
change color, for example, black to brown, when exposed to 
the air. Some organic soils will lighten in color significantly 
when air dried. Organic soils normally will not have a high 
toughness or plasticity. The thread for the toughness test will 
be spongy. 

NOTE 12- In some cases, through practice and experience, it may be 
possible to further identify the organic soils as organic silts or organic 
clays, OL or OH. Correlations between the dilatancy, dry strength, 
toughness tests, and laboratory tests can be made to identify organic soils 
in certain deposits of similar materials of known geologic origin . 

14. 9 If the soil is estimated to have I 5 to 25 % sand or 
gravel, or both, the words "with sandn or "with graveln 
(whichever is more predominant) shall be added to the group 
name. For example: "lean clay with sand, CL" or "silt with 
gravel, ML n (see Figs. la and I b) . If the percentage of sand is 
equal to the percentage of gravel , use "with sand.n 

14.10 If the soil is estimated to have 30 % or more sand or 
gravel, or both, the words "sandy" or "gravellyn shall be 
added to the group name. Add the word "sandyn if there 
appears to be more sand than gravel. Add the word "grav
ellyn if there appears to be more gravel than sand. For 
example: "sandy lean clay, CLn, "gravelly fat clay, CH", or 
"sandy silt, ML" (see Figs. la and I b). If the percentage of 
sand is equal to the percent of gravel, use "sandy. n 

15. Procedure for Identifying Coarse-Grained Soils (Con
tains less than 50 % fines) 

15 . 1 The soil is a gravel if the percentage of gravel 1s 
estimated to be more than the percentage of sand. 

15.2 The soil is a sand if the percentage of gravel is 
estimated to be equal to or less than the percentage of sand. 

15.3 The soil is a clean gravel or clean sand if the 
percentage of fines is estimated to be 5 % or less. 

15.3. 1 Identify the soil as a well-graded gravel, GW, or as 
a well-graded sand, SW, ifit has a wide range of particle sizes 
and substantial amounts of the intermediate particle sizes. 

15.3.2 Identify the soil as a poorly graded gravel, GP, or as 
a poorly graded sand, SP, if it consists predominantly of one 
size (uniformly graded) , or it has a wide range of sizes with 

TABLE 12 Identification of lnorranic Fine-Grained Soils ·from 
Manual Tests 

Soil 
Dry Strength Dilatancy Toughness 

Symbol 

ML None to low Slow to rapid Low or thread cannot be 
formed 

CL Medium to high None to slow Medium 
MH Low to medium None to slow Low to medium 
CH High to very high None High 
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some intermediate sizes obviously missing (gap or skip 
graded). 

15.4 The soil is either a gravel with fines or a sand with 
nes if the percentage of fines is estimated to be 15 % or 

- more. 
15.4.1 Identify the soil as a clayey gravel, GC, or a clayey 

sand, SC, if the fines are clayey as determined by the 
procedures in Section 14. 

15.4.2 Identify the soil as a silty gravel, GM, or a silty 
sand, SM, if the fines are silty as determined by the 
procedures in Section 14. 

I 5.5 If the soil is estimated to contain 10 % fines, give the 
soil a dual identification using two group symbols. 

15.5. l The first group symbol shall correspond to a clean 
gravel or sand (GW, GP, SW, SP) and the second symbol 
shall correspond to a gravel or sand with fines (GC, GM, SC, 
SM). 

15.5.2 The group name shall correspond to the first group 
symbol plus the words '"'with clay" or '"'with silt" to indicate 
the plasticity characteristics of the fines. For example: 
"well-graded gravel with clay, GW-GC" or "poorly graded 
sand with silt, SP-SM" (see Fig. 2). 

15.6 If the specimen is predominantly sand or gravel but 
contains an estimated 15 % or more of the other coarse
grained constituent, the words '"'with gravel" or '"'with sand" 
shall be added to the group name. For example: '"'poorly 
graded gravel with sand, GP" or "clayey sand with gravel, 
SC" (see Fig. 2). 

15.7 If the field sample contains any cobbles or boulders, 
or both, the words "with cobbles" or '"'with cobbles and 
"oulders" shall be added to the group name. For example: 

ilty gravel with cobbles, GM.~ 

16. Report 
16. l The report shall include the information as to origin, 

and the items indicated in Table 13. 

NOTE 13-Example: Clayey Gravel with Sand and Cobbles. GC
About SO % fine to coarse, subrounded to subangular gravel; about 30 % 
fine to coarse, subrounded sand; about 20 % fines with medium 
plasticity, high dry strength, no dilatancy, medium toughness; weak 
reaction with HO; original field sample had about 5 % (by volume) 
subrounded cobbles, maximum dimension, 150 mm . 

In-Place Conditions-Firm, homogeneous, dry, brown 
Geologic Interpretation-Alluvial fan 

NOTE 14-Other examples of so il desc riptions and identifi ca tion are 
given in Appendixes XI and X2. 

NOTE 15-lf desired, the percentages of gravel. sand. and fines may 
be stated in terms indicating a range of percentages, as follows: 

Trace- Particles are present but estimated to be less than 5 % 
Few-5 to 10 % 
Liule-15 to 25 % 
Some- 30 to 45 % 
Mosily-50 to 100 % 

16.2 If, in the soil description, the soil is identified using a 
classification group symbol and name as described in Test 
Method D 2487, it must be distinctly and clearly stated in log 
forms; summary tables, reports, and the like, that the symbol 
and name are based on visual-manual procedures. 

17. Precision and Bias 

17. I This practice provides qualitative information only, 
therefore, a precision and bias statement is not applicable. 

TABLE 13 Checklist for Description of Soils 

1. Group name 
2. Group symbol 
3. Perceot of cobbles or boulders, or bolh (by volume) 
4. Perceot of gravel, sand. or fines. or all ttvee (by dry we;ght) 
5. Particle-size range: 

Gravel-fine. coarse 
Sand-fine, medium. coarse 

6. Particle angularity: angular. subangular. subrounded. rounded 
7. Particle shape: (rt appropriate) flat. elongated. flat and elongated 
8 . Maximum particle size or dimension 
9 . Hardness of coarse sand and larger particles 

10. Plasticity of fines: nonplastic, low. medium. high 
11. Dry strength: none, low. medium. high. very high 
12. Oilatancy: none. slow. rapid -
13. Toughness: low, medium, high 
14. Color f on moist condition) 
15. Odor (mention only if organic or IKlusuaJ) 
16. Moisture: dry, moist. wet 
17. Reaction wi1h HCl: none, weak, strong 
HJI lntad samples: 
18. Consistency (fine.gained soils only): very solt. soft. firm. hard. very hard 
19. Structu-e: stratified, laminated. fissured . slid<ensided, lensed. homo-

geneous 
20. Cementation: weak. moderate. strong 
21 . Local name 
22. Geologic .-ite<pretation 
23. Additional comments: pr-esence of roots or root holes. presence of mica. 

gypsum, etc.. surface coatings on coarse-grained particles, caving or 
Sloughing of auge< hole or trench sides, difficulty .-i augering or excavating. 
etc. 

APPENDIXES 

(Nonmandatory Information) 

XI. EXAMPLES OF VISUAL SOIL DESCRIPTIONS 

X 1.1 The following examples show how the information 
required in I 6.1 can be reponed. The information that is 
included in descriptions should be based on individual 
circumstances and need. 

XI.I.I Well-Graded Gravel with Sand (GW)- About 
-.:; % fine to coarse, hard, subangular gravel; about 25 % fine 

-· coarse, hard, subangular sand; trace of fines; maximum 
size, 75 mm, brown, dry; no reaction with HO. 
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XI. I .2 Silty Sand with Gravel (SM) - About 60 % pre
dominantly fine sand; about 25 % silty fines with low 
plasticity, low dry strength, rapid dilatancy, and low tough
ness; about 15 % fine, hard, subrounded gravel, a few 
gravel-size particles fractured with hammer blow; maximum 
size, 25 mm; no reaction with HCI (Note- Field sample size 
smaller than recommended) . 

In-Place Conditions-Firm, stratified and contains lenses 
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of silt I to 2 in . (25 to 50 mm) thick, moist, brown to gray; 
in-place density 106 lb/ft 3

; in-place moisture 9 %. 

XI. i.3 Organic Soil (OL/OH)- About 100 % fines with 
low plasticity, slow dilatancy, low dry strength, and low 
toughness; wet , dark brown, organic odor; weak reaction 
with HCI. 

X 1.1.4 Silly Sand with Organic Fines (SM)-About 75 % 
fine to coarse, hard, subangular reddish sand; about 25 % 
organic and silty dark brown nonplastic fines with no dry 

strength and slow dilatancy; wet; maximum size, coarse 
sand; weak reaction with HCI . 

X 1.1 .5 Poorly Graded Gravel with Silt . Sand. Cobbles and 
Boulders (GP-GM)-About 7 5 % fin e to coarse, hard, 
subrounded to subangular gravel ; about 15 % fine hard 
subrounded to subangular ·sand; about IO % silty no~plasti~ 
fines; moist, brown; no reaction with HCI; original field 
sample had about S % (by volume) hard, subrounded 
cobbles and a trace of hard, subrounded boulders, with a 
maximum dimension of 18 in. (450 mm). 

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSfEM FOR SHALE, CLA YSfONE, 
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE 

X2. l The identification procedure may be used as a 
descriptive system applied to materials that exist in-situ as 
shale, claystone, sandstone, siltstone, mudstone, etc., but 
convert to soils after field or laboratory processing (crushing, 
slaking, and the like). 

X2.2 Materials such as shells, crushed rock, slag, and the 
like, should be identified as such. However, the procedures 
used in this practice for describing the particle size and 
plasticity characteristics may be used in the description of the 
material. If desired, an identification using a group name and 
symbol according to this practice may be assigned to aid in 
describing the material. 

X2.3 The group symbol(s) and group names should be 
placed in quotation m8:,rks or noted with some type of 
distinguishing symbol. See examples. 

X2.4 Examples of how group names and symbols can be 
incororated into a descriptive system for materials that are 
not naturally occurring soils are as follows: 

X2.4. I Shale Chunks-Retrieved as 2 to 4-in. (50 to 
I 00-mm) pieces of shale from power auger hole, dry, brown, 
no reaction with HCI. After slaking in water for 24 h, 
material identified as "Sandy Lean Clay (CL)"; about 60 % 
fines with medium plasticity, high dry strength, no dilatancy, 
and medium toughness; about 35 % fine to medium, hard 
sand; about 5 % gravel-size pieces of shale. 

X2.4 .2 Crushed Sandstone- Product of commercial 
crushing operation; "Poorly Graded Sand with Silt (SP
SM)"; about 90 % fine to medium sand; about IO % 
nonplastic fines; dry, reddish-brown, strong reaction with 
HCI. 

X2.4.3 Broken Shells-About 60 % gravel-size broken 
shells; about 30 % sand and sand-size shell pieces; about 
10 % fines; "Poorly Graded Gravel with Sand (GP)." 

X2.4.4 Crushed Rock- Processed from gravel and cob
bles in Pit No. 7; "Poorly Graded Gravel (GP)"; about 90 % 
fine, hard, angular gravel-size particles; about 10 % coarse, 
hard, angular sand-size particles; dry, tan; no reaction with 
HCI. 

X3 . SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS wrrn TWO POSSIBLE 
IDENTIFICATIONS. 

X3. I Since this practice is based on estimates of particle 
size distribution and plasticity characteristics, it may be 
difficult to clearly identify the soil as belonging to one 
category. To indicate that the soil may fall into one of two 
possible basic groups, a borderline symbol may be used with 
the two symbols separated by a slash. For example: SC/CL or 
CL/CH. 

X3. I. I A borderline symbol may be used when the 
percentage of fines is estimated to be between 45 and 55 %. 
One symbol should be for a coarse-grained soil with fines 
and the other for a fine-grained soil. For example: GM/ML 
or CL/SC. 

X3 . l .2 A borderline symbol may be used when the 
percentage of sand and the percentage of gravel ·are estimated 
to be about the same. For example: GP/SP, SC/GC, 
GM/SM. It is practically impossible to have a soil that would 
have a borderline symbol of GW /SW. 

X3. l .3 A borderline symbol may be used when the soil 
could be either well graded or poorly graded. For example: 
GW/GP, SW/SP. 
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X3. l .4 A borderline symbol may be used when the soil 
could either be a silt or a clay. For example: CL/ML, 
CH/MH, SC/SM. 

X3. l .5 A borderline symbol may be used when a fine
grained soil has properties that indicate that it is at the 
boundary between a soil of low compressibility and a soil of 
high compressibility. For example: CL/CH, MH/ML. 

X3.2 · The order of the borderline symbols should reflect 
similarity to surrounding or adjacent soils. For example: soils 
in a borrow area have been identified as CH. One sample is 
considered to have a borderline symbol of CL and CH. To 
show similarity, the borderline symbol should be CH/CL. 

X3.3 The group name for a soil with a borderline symbol 
should be the group name for the first symbol, except for: 

CL/CH lean to fat clay 
ML/CL clayey silt 
CL/ML silty clay 

X3.4 The use of a borderline symbol should not be used 
indiscriminately. Every effort shall be made to first place the 
soil into a single group. 
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X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND, 
AND FINES IN A SOIL SAMPLE 

X4. J Jar Method- The relative percentage of coarse- and 
fine-grained material may be estimated by thoroughly 
shaking a mixture of soil aod water in a test tube or jar, and 
then allowing the mixture to settle. The coarse particles will 
fall to the bottom and successively finer particles will be 
deposited with increasing time; the sand sizes will fall out of 
suspension in 20 to 30 s. The relative proportions can be 
estimated from the relative volume of each size separate. 
This method should be correlated to particle-size laboratory 
determinations. 

X4.2 Visual Method- Mentally visualize the gravel size 
particles placed in a sack (or other container) or sacks. Then, 
do the same with the sand size particles and the fines. Then, 
mentally compare the number of sacks to estimate the 
percentage of plus No. 4 sieve size and minus No. 4 sieve size 

present. The percentages of sand and fines in the minus sieve 
size No. 4 material can then be estimated from the wash test 
(X4.3). 

X4.3 Wash Test {for relative percentages of sand and 
fines)- Select and moisten enough minus No. 4 sieve size 
material to form a I-in (25-mm) cube of soil. Cut the cube in 
half, set one-half to the side, and place the other half in a 
small dish. Wash and decant the fines out of the material in 
the dish until the wash water is clear and then compare the 
two samples and estimate the percentage of sand and fines. 
Remember that the percentage is based on weight, not 
volume. However, the volume comparison will provide a 
reasonable indication of grain size percentages. 

X4.3. l While washing, it may be necessary to break down 
lumps of fines with the finger to .get the correct percentages. 

The AmenC!l-fl Society for Testing and Malerials taJces no position respecting the validity of any patent rights assened in connection 
with any item mentioned In this standard. Users of this standard 8/e expressly advised thal determination of the validity of any such 
patent rights, and the risk of Infringement of such rights, are entirely their own responsibility. 

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every live years and 
if nO( revised, either reapproved or withdrawn. Your comments 8/e invited elthef for revision of this standard or for additional standards 
and should be addressed to ASTM Hoodquarters. Your comments will receive careful consideration at a meeting of the responsible 
technicaf committee, which you may attend. ff you feel that your comments have nO( received a fair hearing you should make your 
views known to the ASTM Committee Of! Standards, 1916 Race 5:., Philadelphia, PA 19103. 
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Attachment A-3 

Groundwater Sampling Procedure, 

Low Flow Pump Purging and Sampling 

(Draft, EPA, Region II, May 15 , 1995) 



U. S . ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

GROUND WATER SAMPLING 
LOW FLOW PUMP PURGING 

I.SCOPE & APPLICATION 

This standard operating procedure (SOP) provides for collection 
of groundwater samples from monitoring wells. The procedure 
will, in most situations, provide for the collection of ground 
water samples with minimum turbidity. This procedure is 
designed to be used in conjunction with the analyses for the most 
common types of ground water contaminants (volatile and 
semi-volatile organic compounds, pesticides, PCBs, metals and 
inorganic compounds). · 

II . EQUIPMENT 

Adjustable rate, pumps (e.g . , low flow centrifugal or bladder 
pumps constructed of stainless steel or Teflon). Peristaltic 
pumps may be used only for inorganic sample collection. 

Tubing: Tubing used in purging and sampling each well must be 
dedicated to that well. Once properly located, moving the pump in 
the well should be avoided. Consequently the same tubing should 
be used for purging and sampling. Teflon or Teflon lined 
polyethylene tubing must be used to collect samples · for organic 
analysis. For samples collected· for inorganic analysis, Teflon 
or Teflon lined polyethylene, PVC, Tygon or polyethylene tubing 
may be used . 

Water level measuring device, 0.01 foot accuracy, 
(electronic preferred for tracking water level drawdown during 
all pumping operations) . 

Flow measurement supplies (e . g., graduated cylinder and stop 
watch). 

Interface probe, if needed. 

Power source (generator, nitrogen tank, etc . ). 

Purge criteria parameter monitoring instruments - pH, 
turbidity, specific conductance, tempera~?fe!:! ri• -,1:8:•r~.3"1~.., .g.fssol ved 
oxygen. 0 --- 1 l,v li ..; J \' ;_;_. l.]..; ..J 

Decontamination supplies. 

Sample Bottles . 
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Sample preservation supplies (as required by the analytical 
methods). 

Sample tags or labels, chain of custody. 

Well construction data, location map, field data from last 
sampling event . 

Approved Field Sampling Plan/ QA Program Plan. Logbook(s). 

III.PRELIMINARY SITE ACTIVITIES 

Check well .for damage or evidence of tampering, record pertinent 
observations. 

Lay out sheet of polyethylene for monitoring and sampling 
equipment . 

Measure voes (volatile organic compounds) at the rim of the 
unopened well with a PID or FID instrument and record the reading 
in the field logbook. 

Remove well cap . 

Measure voes (volatile organic compounds) at the rim of the well 
with a PID or FID instrument and record the reading in the field 
logbook. 

If the well casing does not have a reference point (usually a 
V-cut or indelible mark in the well casing), make one. 

Measuie and record the depth to water (to 0 . 01 ft) in all wells 
to be sampled before any purging begins. Care should be taken to 
minimize disturbance to the water column and to any particulate 
attached to the sides or at the bottom of the well. 

Measure and record the depth of any DNAPL's or LNAPL's with an 
interface probe. care should be given to minimize disturbance of 
any sediment which has accumulated at the bottom of the well. 

IV.SAMPLING PROCEDURE 

Pumps specified in Section II of this SOP will be used to purge 
and sample monitoring wells which have a 2 . 0 inch I . D. or greater 
well casing . 

1 . Pump, safety cable, tubing and electrical lines will be 
lowered slowly into the well to a depth corresponding to the 
center of the saturated screen section of the well. The pump 
intake must be kept at least two feet above the bottom of the 

.well to prevent mobilization of any sediment or NAPL present in 
the bottom of the well . 



2 . Measure the water level again with the pump in well before 
starting the pump. Start pumping the.well at 200 to 500 
milliliters per minute. Ideally, the pump rate should cause 
little or no water level drawdown in the well (less than 0.3 ft. 
and the water level should stabilize) . The water level should be 
monitored every three to five minutes (or as appropriate) during 
pumping. Care should be taken not to cause pump suction to be 
broken, or entrainment of air in the sample. Record pumping rate 
adjustments and depths to water. Pumping rates should, if 
needed, be reduced to the minimum capabilities of the pump to 
avoid pumping the well dry and/or to ensure stabilization of 
indicator parameters. ·rf the recharge rate of the well is very 
low purging should be interrupted so as not to cause the 
drawdown within the well to advance below the pump. However, a 
steady flow rate should be maintained to the extent practicable. 
Sampling should commence as soon as the volume in the well has 
recovered sufficiently to permit collection of samples. In some 
very low- yielding formations it may not be possible to sample 
with minimal drawdown even using low pumping rates. In the past, 
these wells have been pumped to dryness and sampled as soon as 
they recovered sufficiently. However, this approach has several 
problems including the potential for significant loss of 
volatiles due to cascading through the dewatered sand pack. 
Recent recommendations from the Dallas Ground-water Sampling 
Workshop suggest that other methods such as lysimeters may be 
more appropriate for sampling low permeability formations. 

3.During purging of the well, monitor the field indicator 
parameters (turbidity, temperature, specific conductance, pH, 
etc.) every three to five minutes (or as appropriate). The 
well is considered stabilized and ready for sample collection 
once all the field indicator parameter values remain within 10% 
for three consecutive readings. If the parameters have 
stabilized, but the turbidity is not in the range of the 5 NTU 
goal the . pump flow rate should be decreased to no more than 100 
ml/min. Measurement of the indicator parameters should continue 
every three to five minutes. Measurements for DO and Eh must be 
obtained using a flow through cell in manner in which the sample 
is not exposed to air prior to the measurement. Other parameters 
may be taken in a clean container, such as a glass beaker. 
4.VOCs samples will be collected first and directly into 
prepreserved sample containers. All sample containers should be 
filled by allowing the pump discharge to flow gently down the 
inside of the container with minimal turbulence. 

Samples requiring Ph adjustment will have their Ph checked to 
assure that the proper Ph has been obtained. For voe samples, 
this will require that a test sample be collected to determine 
the amount of preservative that needs to be added to the sample 
containers prior to sampling. 

5.As discussed in Section XI of the QAM, collection of filtered 
samples is not recommended. The results of filtered samples are 
useful only for the evaluation of filtering techniques as a 
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treatment component. If filtered metal samples are to ...... be ___ _ 
collected, the use of an in- line filter is preferred. A high 
pressure, in-line 0 . 45 um particulate filter will be pre- rinsed 
with approximately 400 ml of deionized water and attached to the 
discharge end of the pump's tubing. After the sample is 
filtered, it must be preserved iinlllediately. 

6.As each sample is collected, the sample will be labeled. All 
samples requiring cooling will be placed into an ice cooler 
maintained at 4oC for delivery to the laboratory. 

After collection of the samples, the pump's tubing shall be 
properly discarded or dedicated to the well for re- sampling (by 
hanging the tubing inside the well ) , decontaminated or properly 
discarded. 

7 . Measure and record well depth . 

a.secure the well. 

V. DECONTAMINATION 

Sampling equipment will be decontaminated prior to use and 
following sampling of each well. Pumps will not be removed 
between purging and sampling operations. The pump ( including 
support cable and electrical wires which are in contact with the 
sample) will° be decontaminated by one of the procedures listed 
below. 

Procedure 1 

Steam clean the outside of the submersible pump. 

Pump hot water from the steam cleaner through the inside of the 
pump. This can be accomplished by placing the pump inside a 
three or four inch diameter PVC pipe with end cap. Hot water 
from the steam cleaner jet will be directed inside the PVC pipe 
and the pump exterior will be cleaned. The hot water from the 
steam cleaner will then be pumped from the PVC pipe . through the 
pump and collected into another container. Note: additives or 
solutions should not be added to the steam cleaner . 

Pump five gallons of non- phosphate detergent solution through 
the inside of the pump. 

Pump tap water through the inside of the pump to remove all of 
the detergent solution . 

Pump distilled/deionized water through the pump . 

Procedure 2 

The decontaminating solutions can be either be pumped from 
buckets through the pump or the pump can be disassembled and 
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flushed with the decontaminating"so1.il:tiom:,.---·rt · is•:.-recommended 
that detergent and isopropyl alcohol used in the decontamination 
process be used sparingly and water flushing steps be extended to 
ensure that any sediment trapped in the pump is flushed out. The 
outside of the pump and the electrical wires must be rinsed with 
the decontaminating solutions, as well . The procedure is as 
f ollows: 

Flush the equipment/ pump with potable water. 

Flush with non- phosphate detergent solution (five gallons ) . 

Flush with tap water to remove all of the detergent solution. 

Flush with distilled/ deionized water . 

Flush with isopropyl alcohol . 

Flush with distilled/ deionized water . 

VI . FIELD QUALITY CONTROL 

Quality control samples are required to verify that the sample 
collection and handling process has not affected the quality of 
the ground water samples. All field quality control samples must 
be prepared exactly as regular investigation samples with regard 
to sample volume, 
containers, and preservation. The following quality control 
samples will be collected for each batch of samples (a batch may 
not exceed 2 0 samples ) . Trip blanks are required for the voe 
samples at frequency of one per sample cooler. 

Field duplicate . 

Equipment blank (not necessary if equipment is dedicated to 
the well ) . 

Trip blank (VOCs) 

Groundwater samples should be collected from the areas of the 
lowest level of contamination at the beginning of daily sampling 
to areas of the highest at the conclusion of daily sampling . The 
equipment blanks collected from the pump should be collected 
after sampling from the most contaminated wells. 

VII . FIELD LOGBOOK 

A field log must be kept each time ground wat er monitoring 
activities are conducted in the field . The field logbook should 
document the following : 



Well identification . 

Well depth, and measurement technique. 

Static water level depth, date, time, and measurement technique. 

Presence and thickness of immiscible liquid layers and detection 
method. 

Collection method for immiscible liquid layers . 

Pumping rate, drawdown, indicator parameters values, and clock 
time, at three to five minute intervals; calculate or measure 
total volume pumped. 

Well sampling sequence and time of sample collection. 

Types of sample bottles used and sample identification numbers. 

Preservatives used . 

Parameters requested for analysis . 

Field observations of sampling event. 

Name of sample collector(s) . 

Weather conditions . 

QA/QC data for field instruments . 
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LO INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The purpose of this Site-Specific Safety and Health Plan (SSHP) is to establish personnel 

protection standards and mandatory safety practices and procedures for field investigation 

efforts. This plan assigns responsibilities, establishes standard operating procedures , and 

provides for contingencies that may arise during RI/FS field investigations at solid waste 

management units (SWMUs) at Seneca Army Depot, Romulus , New York. 

This plan may be modified by Addenda to accommodate changes in specific work plans and 

task specific and location specific hazards for the various SWMU investigation activities. 

Addenda to this plan will incorporate data obtained during subsequent sampling. 

The provisions of the plan are mandatory for all of the AE's personnel engaged in on-site 

hazardous waste operations . Subcontractors working for the AE must conform to this Health 

and Safety Plan unless they prepare and administer a plan with equivalent requirements . All 

AE and AE contract personnel who engage in project activities must be familiar with this plan 

and comply with its requirements ; these personnel must sign-off on the Plan Acceptance Form 

(to be attached) , which will be submitted to the AE Project Manager for retention in the 

project file. All personnel performing work under this plan must be trained and have a current 

medical examination in accordance with 29 CFR 1910.120. This SSHP follows the 

requirements of ER385-1-92, Safety and Health Elements for HTRW Documents (Attachment 

B-7) . 

1.2 PERSONNEL 

All AE site personnel and AE subcontractors performing duties or working in areas where 

there is the potential for exposure to hazardous material will meet the training requirements 

of OSHA 29 CFR 1910.120 before working on-site . Site personnel and their duties are 

outlined below: 

1. AE 's Site Manager, responsible for all AE personnel and AE's subcontractors on-site 

and designates duties to the on-site personnel. The name of the Site Manager or , if 

the Site Manager is absent, the name of the acting Site Manager , shall be posted in the 

command post. 
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2. The Site Safety Officer is responsible for carrying out the provisions of this HASP with 

regard to site work, and will ensure that all personnel entering the site understand and 

adhere to the provisions of this plan and that personnel meet the training and medical 

monitoring requirements of 29 CFR 1910.120. Any changes in the provisions of this 

HASP shall be made in writing by the Site Safety Officer and shall be approved by the 

Project Safety Officer or Corporate Health and Safety Officer. Any personal protective 

equipment upgrades or downgrades shall be documented in writing by the Site Safety 

Officer. The Site Safety Officer shall have the authority to stop an operation or site 

work if, in the opinion of the Site Safety Officer, the site conditions or the manner in 

which the work is being conducted, presents a hazard to site personnel, surrounding 

populations, or the environment. The name of the Site Safety Officer or, if the Site 

Safety Officer is absent, the name of the Acting Site Safety Officer, shall be posted in 

the Command Post. 

3. UXO personnel will be responsible for locating and identifying unexploded ordnance 

on the site and for clearing access pathways to sampling and work locations. UXO 

personnel shall not move or dispose of any UXO found. Disposal and demolition of 

UXOs will be performed by SEDA EOD personnel. 

4 . SEDA EOD personnel will be responsible for disposal and demolition of any UXOs 

found at the site. 

5. The Site Safety Monitors are responsible for all air monitoring. Air monitoring 

requirements for the Seneca Site are set forth in Section 6.0 of SSHP. 

6. Field personnel will be involved in sampling, inspections, field monitoring, and 

decontamination, as specified in this SSHP the Work Plan, and the Field Sampling and 

Analysis Plan (Appendix A to the Work Plan). These activities will be carried out in 

accordance with the QA/QC protocols in the Chemical Data Acquisition Plan (CDAP). 

Site personnel will only perform tasks for which they have received appropriate 

training. 

Site visitors who are not affiliated with the AE, the AE's subcontractors, USEPA, NYSDEC, 

or Seneca Army Depot will not be allowed into active work areas without making 

arrangements with Seneca and the AE well in advance of the planned visit. Site visitors must 
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present evidence of appropriate training and participation in a medical surveillance program 

in accordance with 29 CPR 1910.120, and evidence of ability to use a respirator in accordance 

with 29 CPR 1910.134. 

Seneca Army Depot , USEPA and NYSDEC personnel will be permitted into active work areas 

after presenting a letter addressed to the AE's Site Safety Officer certifying they have passed 

a physical examination and are certified to wear the appropriate respiratory protective 

equipment. However, if the representatives from these agencies are non-UXO qualified 

personnel, they will not be permitted to be inside the exclusion zone during UXO operations . 

Also, UXO operations will cease if non-UXO qualified personnel enter any area in which 

UXO operations are in progress. 

All visitors will follow the advice and instructions of the AE's Site Manager and Site Safety 

Officer . Failure to follow these instructions may endanger the health and safety of visitors and 

other on-site personnel. 
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2.0 SITE CHARACTERIZATION 

2.1 SITE IIlSTORY AND DESCRIPTION 

The Seneca Army Depot, a 10,587 acre facility in Seneca County, Romulus , New York, has 

been owned by the United States Government and operated by the Department of the Army 

since 1941 (Figure B-1). Since its inception in 1941 , SEDA's primary mission has been the 

receipt, storage, maintenance, and supply of military items . This function includes disposal of 

military ammunition and explosives by burning and detonation. 

2.2 PLANNED SITE ACTIVITIES 

The field activities at the AOCs include the following tasks: UXO detection and clearance 

geophysical surveying; sampling-related geophysical surveys (e .g., EM-31, GPR) ; test pit 

excavations; soil sampling; monitoring well installation, development, and sampling; surface 

water sampling and sediment sampling. The UXO detection and clearance are ordnance 

"avoidance activities" that will initially be performed at sites where UXOs are a concern. The 

subsequent geophysical surveys (e.g., GPR, EM-31) will be performed to investigate subsurface 

anomalies that may include buried drums or other material (including UXOs). These 

anomalies may be intrusively investigated with consideration of the procedures described in 

Section 9. 0 of this SSHP. 

2.3 HAZARD EVALUATION 

The chemical and physical hazards which may be encountered at the AOCs are described 

below. 

2.3 .1 Exposure Potential 

The primary sources of exposure at the subject sites (SWMUs) will be the surface and 

subsurface soils and groundwater. These media may be contaminated with heavy metals, 

explosive compounds or low level radioactive waste. The exposure potential for each of the 

planned site activities is described below. 

Geophysical Monitoring and UXO Detection and Removal - The geophysical monitoring is 

non-intrusive and generally has a low exposure potential. There is some potential for exposure 

to metal and explosive contaminated surface soils . Several types of geophysical techniques will 

be used to detect the presence of UXOs and buried trenches which may contain UXOs . Once 

detected, these areas will be flagged and the high anomalies will be removed by qualified UXO 
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trained demolition experts . There are high risks associated with these operation due to 

premature detonation. UXO handling procedures are described in Section 9. 

Soil Sampling - The primary route of exposure during the soil sampling will be through 

contact with metal and explosive contaminated soil. There is also potential inhalation exposure 

of radioactive alpha particulates during drilling. There is a potential for explosion due to 

unexploded ordnance. This risk will be minimized by a prior clearing of boring locations and 

by implementing a remote drilling program. The overall exposure potential for soil sampling 

is moderate due to remote drilling procedures. There is a high potential for direct contact with 

contaminated soils . 

Monitoring Well Installation, Development, and Sampling - The exposure potential for the 

monitoring well development and sampling is similar to that of soil sampling. There will be 

additional monitoring wells installed so remote drilling and UXO hazards are possible . There 

is potential contact exposure to contaminated groundwater , particularly during well 

development . 

Test Pit Excavations - Test pits will be dug in some areas to assess potential contaminant 

sources and to collect soil samples. There is a medium potential for UXO detonation during 

the excavation. The area to be excavated will be cleared by UXO personnel prior to and 

during the excavation and prior to the collection of the samples . During the sampling there 

is a moderate potential for contact exposure to metals and explosive compound contaminated 

soils. 

Surface Water Sampling - The exposure potential for the surface water sampling to be 

conducted at the SWMUs is low. The waters to be sampled are not expected to contain high 

levels of contaminants . Surface water at some sites include drainage swales and pooled water 

that may contain higher levels. There is some potential for contact exposure to dissolved 

metals and explosives in surface water . 

Sediment Sampling - The primary route of potential exposure during sediment sampling is 

through contact with contaminated sediments and surface waters . There is some potential for 

exposure to volatile contaminants which may be contained in the sediments. The exposure 

potential for fugitive dusts is low , since the handled sediments will be wet and will not produce 

dusts . 
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2.3.2 Chemical Hazards 

A large number of compounds have been detected in previous soil and groundwater 

investigations at the Seneca site . Most of these compounds are heavy metals and explosives . 

The following is a summary of the toxic effects of these compounds. Exposure limits and 

physical properties are given in Table B-1 and in the Chemical Hazard Evaluation Sheets 

contained in Attachment B-1. 

Arsenic - Arsenic becomes a skin irritant with prolonged exposure: moist areas of the skin; 

respiratory mucosa; angles of eyes, ears , nose, and mouth; and the wrists being common sites 

of irritation. Acute exposure symptoms include abdominal pain, vomiting, and watery diarrhea 

followed by shock due to fluid loss. Acute inhalation exposure can cause chest pain, coughing, 

giddiness, and general weakness which precede gastrointestinal symptoms. Symptoms of 

chronic inhalation exposure proceed in three phases. Initial symptoms are weakness , loss of 

appetite, occasional nausea and vomiting, and some diarrhea. The second phase consists 

primarily of irritant effects of the eyes, nose, and respiratory passages , with perforation of the 

nasal septum common, and allergic reactions of the skin. The third phase consists of 

peripheral neural effects , usually numbness . Arsenic has been causally associated with skin 

cancer and implicated in increases in the incidence of lung cancer. 

Barium - Barium and its compounds are highly toxic . Acute symptoms are excessive salivation; 

vomiting; colic; diarrhea; convulsive tremors ; slow, hard pulse; and elevated blood pressure. 

Bleeding in the stomach, intestines , and kidneys may occur. Chronic exposure results in 

enlargement of the liver and spleen, and increases in white blood cell counts . Barium has been 

found to produce lung cancer in rats. 

Benzene - Benzene will cause local irritation to the skin, eyes and respiratory tract and may 

cause redness , dryness and scaling of the skin due to defatting. Acute systemic effects include 

headache , dizziness, convulsions , coma and death may occur due to effects on the heart. 

Chronic exposures effects the blood-forming tissues primarily , resulting initially in increases in 

blood cell counts followed by aplastic anemia with an overactive or under active bone marrow. 

Epidemiological studies have linked benzene with leukemias and it is classified as a suspected 

human carcinogen. 
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TABLE B-1 
PERMISSIBLE EXPOSURE LIMITS FOR SELECfED COMPOUNDS AT SEDA 

Volatiles 

Semi-
volatiles 

Ex2losives 

Ionizing 
Radiation 

Notes: 

Arsenic 
Barium 

Permissible 
Exposure 
Limits0 > 

(mg/m3) 

O.Ql 

0.5 
Cadmium dust 0.2 
Chromium (VI) 0.05 
Copper, Dust and Mist 1.0 
Mercury 0.01 
Nickel 0.1 
Selenium 0.2 
Zinc Total Dust 10.0 

Benzene 
Toluene 
Xylene 
Petroleum Products 

PCB's 
DDT 
Nicotine 

HMX 
RDX 
2,4,6-TNT 
2,6-DNT 
2,4-DNT 
Tetryl 

Beta/Gamma 
Alpha 

(ffM} 
1.0 
100 
100 

0.5 (skin) 
1.0 (skin) 
0.5 

0.5 (skin) 
1.5 (skin) 
1.5 (skin) 
1.5 (skin) 

Short-Tenn 
Exposure 
Limits 
(mg/m3)<2> 

0.03 

.a:eMl 
5 
150 
150 

Ceiling 
Limits 
(mg/m3)<3> 

0.6 
0.1 

0.1 

Other 
Exposure 
Limits 
(mg/m3)<4> 

0.002<6) 

0.001(7) 

0.015(7) 

0.33(0.1)(7) 

0.001 (7) 
0.5(7) 

1.5<9> 
1.5<9> 

0.5 (skin)°OJ 

2 mRem/hr 
2 mRem/hr 

Carcinogenic 
Rating<S>_ 

A 

Bl 
A 
D 
D 
A 
(8) 

A 
D 
D 

B2 
B2 

C 
(8) 
B2 
B2 

(6) 
(6) 

(1) OSHA 8-hour time-weighted average Permissible Exposure Limits (PEL) . For metals, PEL shown is lowest of compounds 
likely to be encountered on-site. 

(2) OSHA Short-Tenn Exposure Limit. 15 minute time-weighted average concentration 
(3) OSHA Ceiling Limit. Concentration not to be exceeded during any part of the work day . 
(4) Occupational Exposure Limits from other sources. 
(5) EPA weight of evidence ratings for each compounds. 

A Confirmed human carcinogen 
Bl Probable confirmed human carcinogen. Limited human evidence. 
B2 Probable confirmed human carcinogen . Sufficient animal evidence. 
C Possible Human Carcinogen, Limited Animal Evidence 
D Not classifiable 

No data or carcinogenic rating not determined. 
(6) NIOSH REL Ceiling 
(7) NIOSH REL TWA 
(8) Substance identified as suspected or confirmed human carcinogen by agency other than USEPA. 
(9) Sitting, 1991. 
(10) PEL derived by analogy to 2,4,6-TNT and dinitrobenzene 
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Cadmium - Cadmium compounds induce vomiting at low oral doses and systemic oral poisoning 

is rare. Acute exposure can occur by inhalation, producing irritation in the respiratory tract 

followed hours later by coughing, chest pain, sweating and chills and, later, general weakness , 

severe respiratory irritation, and fluid build up in the lungs. These symptoms can lead to 

emphysema or death. Chronic exposure can lead to emphysema, kidney damage, and possible 

heart and blood pressure effects. Animal studies have shown cadmium to produce cancer, birth 

defects, testicular atrophy, and liver and nerve damage. Some studies in man have shown an 

association of cadmium exposure with cancers of the prostate and kidney. 

Chromium - Chromium compounds can act as allergens, resulting in local irritation of the skin 

and respiratory tract. Systemic effects are generally a result of the irritating properties of 

chromium compounds on the eyes, nose, and respiratory tracts. Chromium compounds has 

been shown to be carcinogenic in rats and has been associated with increases in lung cancer 

in humans. The irritant and carcinogenic effects differ widely for various compounds of 

chromium. 

Copper - Copper is a soft, heavy metal which occurs naturally as a variety of salts, as well as 

in the pure metallic form. Copper is an essential trace element in humans and animals . 

Copper salts are irritating to the skin and cause itching, erythema, and dermatitis. They may 

cause conjunctivitis, ulceration and clouding of the cornea. Metallic copper can cause 

keratinization of the hands and soles of the feet. Inhalation of copper fumes can cause 

congestion of the nasal mucous membranes and perforation of the septum. Ingestion causes 

irritation of the gastrointestinal tract, producing nausea, vomiting, gastritis, and diarrhea. If 

vomiting fails to occur, gradual absorption from the bowel may cause systemic poisoning . The 

systemic effects of copper include capillary damage, kidney and liver damage, and excitation 

followed by depression. Jaundice and hemolytic anemia can also occur following acute 

poisoning . 

Mercury - Mercury is a local irritant of skin and mucous membranes any may be a skin 

sensitizer in some people. Acute poisoning symptoms are generally irritant: acute inhalation 

exposure results in inflammation of the lung and bronchioles . Chronic exposure symptoms are 

non-specific: weight loss, appetite loss, memory loss, insomnia, indigestion, weakness, metallic 

taste in mouth, tremors in eyelids, fingers , lips, or tongue, and loosening of teeth. Symptoms 

may vary among individuals. Long-term or high dose exposures can produce irritability , 

delirium, anxiety, or manic depressive psychosis. 

June, 1995 
Page B-9 

K:\SENECA\RIFS\GENERIC\APPENDIX.B 



SENECA GENERIC RI/ FS WORKPLAN DRAFf-FINAL REPORT 

Nickel - Dermal exposure to nickel and nickel compounds results in contact dermatitis and 

chronic eczema. Nickel and its compounds are also irritants to the conjunctiva of the eye and 

mucous membranes of the upper respiratory tract. Chronic exposure to elemental nickel and 

its salts may result in lung and nasal passage cancer. Effects are also seen on the heart , 

muscles, brain, and kidney. 

Selenium - Selenium and various selenium compounds can effect the body if inhaled, if they 

come into contact with the eyes or skin, or if swallowed. Selenium compounds if inhaled in 

large quantities can cause severe breathing difficulties. Skin contact can cause burns or rashes. 

Long-term exposure can cause paleness, stomach disorders, coated tongue, and nervousness . 

Fluid in the abdominal cavity, damage to the liver and spleen have been reported in animals. 

Petroleum Products -

June, 1995 

Fuel Oils -- Fuel oils are mixtures of straight-chain, branched, double-bonded, cyclic, 

and aromatic hydrocarbons containing 10 to 16 carbons. Fuel oils come in six grades , 

numbered 1 to 6, with the lower numbered fuel oils being composed of lighter mixtures 

of hydrocarbons. The toxicity of these fuel oils varies widely, though all produce skin 

irritation with prolonged contact. Inhalation exposure is generally not a problem due 

to the low volatility of these mixtures , though cases of inhalation intoxication from Fuel 

oil No. 1 (jet fuel) have been reported to cause dizziness, headache, nausea, palpita

tions , and pressure in the chest . Lighter fuel oils are rapidly absorbed from the stomach 

and cause gastrointestinal irritation,vomiting, diarrhea, and may cause drowsiness and 

central nervous depression. Ingestion may lead to aspiration into the lungs which may 

cause pulmonary edema, hemorrhage, irritation, and cardiac and kidney effects. 

Pulmonary exposure may also occur through exposure to mists. Chronic exposure may 

lead to kidney damage. Fuel oils are not classified as carcinogens and teratogenic data 

are negative . 

Gasoline - Gasoline is a mixture of five-carbon to eleven-carbon straight-chain, 

branched, double-bonded, cyclic,and aromatic hydrocarbons. Acute inhalation exposure 

effects are primarily on the central nervous system, including staggered gait, slurred 

speech and confusion. High levels may cause coma or death from respiratory failure. 

Contact exposure results in irritation, defatting, and some individuals may develop an 

allergic reaction to gasoline. Chronic exposures may result is kidney damage and in lead 
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toxicity with leaded gasolines. Gasoline is not classified as a carcinogen. Teratogenic 

and mutagenic data are negative. 

Polychlorinated Biphenyls (PCBs) - Polychlorinated biphenyls primarily effect the skin and the 

liver. Skin areas exposed to PCBs develop chloracne, which consists of small pimples and dark 

pigmentation. Later, comedones and pustules develop. Some PCBs are suspected carcinogens, 

producing liver tumors. Acute and chronic exposures can result in edema, jaundice, vomiting, 

anorexia, nausea, abdominal pains, and fatigue. 

Toluene - Toluene will cause local irritation to the skin, eyes, and respiratory tract. and may 

cause defatting, drying and scaling of the skin. Acute systemic effects include headache, 

dizziness,nausea, loss of appetite, lassitude and eventual coma if exposure is prolonged. 

Toluene does not display the effects on the blood forming tissues seen with benzene and is not 

classified as a carcinogen in humans or animals. Chronic exposures can result in effects on the 

liver, kidneys and central nervous system. 

Xylenes -- Acute effects are of xylene exposure include skin and mucous membrane irritation, 

central nervous system effects, and respiratory irritation leading to pulmonary congestion, 

edema, and hemorrhage. Inhalation exposure can also lead to liver and cardiac damage. 

Chronic exposure can result in effects on the liver, kidneys and central nervous system and may 

have an effect on the blood forming tissues, No carcinogenic effects have been documented; 

possible teratogenic effects have been observed. 

HMX - The chemical name of HMX is octahydro-1,3,5,7 -tetranitro -1,3,5,7 -tetrayocine. 

Considered a poison by ingestion or intravenous injection, HMX remains an explosive of 

concern to many industries who handle this compound. At high temperatures, HMX 

decomposes violently and emits toxic fumes of NOX. 

RDX - The chemical name of RDX is hexahydro-1,3,5-trimethyl -1,3 ,5-triazine. The solubility 

of RDX in water at 18° was found to be 44.7 ppm and hydrolysis is slow. RDX is a corrosive 

irritant to the skin, eyes and mucous membranes. Experimental reproductive abnormalities and 

epileptiform convulsions from exposure have been reported . It is one of the most powerful 

high explosives in use today. RDX has more shattering power than TNT and is often mixed 

with TNT as a bursting charge for aerial bombs, mines and torpedoes. When heated to 

decomposition it emits toxic fumes of NOx. 
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2,4,6-TNT - The chemical name of 2,4,6-TNT is 2,4,6-trinitrotoluene. It is not been known 

to undergo hydrolysis in the environment . Symptoms of exposure to TNT are sneezing, 

coughing, sore throat , and muscle pain. TNT effects the blood, liver kidneys , skin, central 

nervous system, and cardiovascular system. Human systemic effects when ingested include: 

hallucinations, cyanosis , and gastrointestinal changes. Experimental reproductive abnormalities 

and mutagenic data have been reported. This chemical has been classified as a skin irritant 

and has been implicated in aplastic anemia. TNT can cause headaches, weakness, anemia, liver 

injury and may be absorbed through the skin. TNT is flammable or explosive when exposed 

to heat or flame. Moderate explosion hazard; will detonate under strong shock. It is a 

comparatively insensitive explosive, however, sudden heating of any quantity will cause 

detonation. 

2,6-DNT - The chemical name of 2,6-DNT is 2,6-dinitrotoluene. It is not expected to 

hydrolyze under normal environmental conditions. NIOSH recommends to reduce exposure 

to DNT to the lowest levels possible . Experimental testing of 2,6-DNT has shown it to be 

more active as a liver carcinogen than 2,4-DNT isomer. The major target organs are the 

blood, liver, and central nervous system. Symptoms of exposure include anoxia, cyanos, 

anemia, and jaundice . 

2,4-DNT - The chemical name of 2,4-DNT is 2,4-dinitrotoluene. It is not expected to 

hydrolyze under normal environmental conditions. 2,4-DNT is poisonous if swallowed or 

injected subcutaneously. It has been shown to be carcinogenic, teratogenic, and mutagenic in 

experimental tests. 2,4-DNT can cause anemia, methemoglobinemia, cyanosis, and liver 

damage. The chemical will combust when exposed to heat or flame; can react with oxidizing 

materials . There have been cases of explosion during manufacture and storage and mixture 

with nitric acid is a high explosive. Other mixtures such as alkalies can cause a significant 

increase in pressure . When heated to decomposition it emits toxic fumes of NOx. 

2.3.3 Physical Haz.ards 

Due to the operations at some of the SWMUs, there is very likely to be unexploded ordnance 

or explosives dispersed in the SWMUs. Large portions of the SWMUs have not been surveyed 

for UXOs and no catalog of locations of UXOs is available. The presence of UXOs on the 

site presents a EXTREMELY HAZARDOUS CONDIDON. 
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UXB personnel trained in the discovery and handling of UXOs shall perform all UXO 

clearance at the SWMUs to be investigated. Cleared pathways and work areas shall be 

outlined with red "DANGER" tape. Employees shall not cross the tape into uncleared areas. 

When working in cleared areas, the work crews and equipment shall be positioned such that 

the chance for accidental movement into uncleared areas is minimized. Equipment shall be 

placed so as not to impede emergency escape and evacuation along the cleared pathways_ 

Cleared roads and pathways shall be marked. ON-SITE WORKERS SHALL NOT STRAY 

FROM THE CLEARED PATHWAYS AND ROAD! UXOs found on the site may have 

been subjected to stresses which render them very unstable and the UXOs may detonate with 

even very slight disturbance. ON-SITE WORKERS SHALL NOT TOUCH. KICK. OR 

OTHERWISE DISTURB ANY MATERIALS ON-SITE WHICH MAY BE UXOs_ 

Other than the presence of UXOs, the principle physical hazards at the Seneca site involve 

working around heavy equipment, site terrain, and site debris. 

Terrain hazards include marshy areas, areas of rough terrain, and areas of protruding debris . 

In areas where access is difficult or hazardous, access paths shall be cleared and maintained, 

and movement through these areas shall be along the access paths. 

Activities on-site will include: 

1. Site visits; 

2. Geophysical surveys; 

3. Unexploded ordnance detection and clearance; 

4. Soil boring and sampling; 

5. Surface water and sediment sampling; 

6. Test pit excavation; and 

7 . Monitoring well installation, development and sampling. 

Hazards associated with these activities are varied and include vehicle/pedestrian collisions; fire ; 

contact or crushing injuries resulting from materials handling and equipment operations; 

unexploded ordnance contact; abrasions , contusions , lacerations , etc . resulting from use of 

power tools ; and elevated noise levels . The potential for such hazards necessitates that all on-
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site personnel wear appropriate protective clothing, including coveralls, gloves , eye and face 

protection, safety boots, ear plugs and hard hats. 

2.3.4 Motor Vehicles and Motorized Equipment 

All motor vehicles will be maintained in a safe operating condition and in accordance with 

local and state safety requirements . All vehicles and moving equipment will be operated on

site and en route to and from sites in accordance with state and local motor vehicle regulations 

for speed, lights and warnings, passenger carrying, and operation. If any equipment 

is left unattended at night adjacent to a highway in use, it will be provided with suitable 

barricading, lighting, reflectors, or other suitable visual warnings to identify its location. 

Any mobile equipment, including drilling rigs, earth-moving machinery (i.e. test pits), or other 

similar types of equipment, will be operated in strict compliance with the manufacturer's 

instructions, specifications, and limitations , as well as any applicable regulations. The operator 

is responsible for inspecting the equipment daily to assure that it is functioning properly and 

safely. This inspection will include all parts subject to faster than normal wear and all 

lubrication points. 

Hand and audible (horn) signals to equipment operators will be the commonly accepted 

industry standard signals for the type of equipment being used. All signals will be reviewed 

by the operator and signaller before work begins. Only one person will signal the equipment 

operator at any give time. 

When equipment with moving booms, arms, or masts is operated near overhead hazards, the 

operator , with assistance from the designated signaling person, will assure that the moving parts 

of the equipment maintain safe vertical and horizontal clearances to the hazards. Moving 

booms, arms , or masts will be lowered and secured prior to being moved from one location to 

another , even on the same site, Equipment will be kept at least 10 feet (ft) away from 

energized electrical lines rated up to 50 kilo volts (kV) and 16 ft away from lines rated over 

50 and up to 750 kV. 

Drill rigs and other equipment not specifically designed to move with the boom, mast or arm 

in an elevated position will be returned to traveling position and condition before being moved. 

Movement through the depot facility will be along established roads . All site equipment will 
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be inspected before each use to ensure that it is in proper working order. Any equipment 

found to be unsafe shall be repaired or taken out of service. 

2.3.5 Heat Stress 

Site work at the SWMUs may be conducted during the summer and early fall months and heat 

stress is a serious concern. Heat stress monitoring for employees wearing protective clothing 

will be conducted whenever the temperature is above 60°F. For employees not wearing 

protective clothing, heat stress monitoring will be conducted when the temperature is above 

80°F. Pulse rate and oral temperature measured at the end of each work period will be used 

to monitor heat stress in on-site employees . Heat stress monitoring procedures are described 

in Attachment B-2 of this HASP, Standard Operating Procedures for Emergencies Due to 

Heat and Heat Stress Monitoring. 

2.3.6 Cold Stress 

Site work at the SWMUs may be conducted during cold weather. Cold stress monitoring for 

employees working outdoors will be conducted. Two factors influence the development of a 

cold injury: ambient temperature and wind velocity. Cold stress monitoring will be conducted 

when temperatures are below 4°C (40°F). Cold stress monitoring procedures are described in 

Attachment B-2 of this SSHP, Standard Operating Procedures for Emergencies Due to Cold 

and Cold Stress Monitoring. 

2.3.7 Biological Hazards 

Biological hazards can result from encounters with mammals , insects, snakes, spiders, ticks, 

plants , parasites, and pathogens . Mammals can bite or scratch when cornered or surprised. 

The bite or scratch can result in local infection or infection with systemic pathogens or 

parasites. Insect and spider bites can result in severe allergic reactions in sensitive individuals . 

Exposure to poison ivy, poison oak or poison sumac results in skin rash. Ticks are a vector 

for a number of serious diseases. Dead animals , organic wastes, and contaminated soil and 

water can harbor parasites and pathogens. 

2.3.7.1 Poison Ivy 

Poison ivy is common throughout SEDA. Know how to recognize the poison ivy plant and 
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avoid walking through areas of heavy growth. If you must walk through areas of poison ivy , 

keep extremities covered and avoid contact of bare skin with poison ivy leaves and stems . 

When digging in areas of poison ivy growth, avoid contact with the roots ; these too can 

produce a reaction. 

Wash skin areas exposed to the poison ivy as soon as possible. Oils from the poison ivy plant 

can adhere to clothes. Wash clothes exposed to poison ivy before wearing again. 

2.3.7.2 Ticks and Lyme Disease 

Ticks may be common during the spring and summer at SEDA. Two types of ticks may be 

encountered. 

The dog tick is the larger, more common tick. After biting, the dog tick will remain attached 

to the victim until engorged with blood. Usually, dog ticks can be found by careful inspection 

of the body at the end of the work day . If the tick is already imbedded in the skin, remove 

it with tweezers or fingers by grasping the tick as close to the skin as possible and pulling 

downward. Check to make sure all tick parts have been removed from the skin. Wash the 

area of the bite with soap and water. Seek medical attention if any tick parts remain in the 

skin. Dog ticks may transmit rocky mountain spotted fever and other diseases. 

The deer tick is much smaller, ranging from poppy seed to grape seed size, and does not 

remain attached to the skin for very long after biting. You may be bitten by a deer tick and 

never see the tick. Deer ticks can transmit Lyme disease, which can have serious, long-term 

health effects if left untreated. If you discover a small tick imbedded in the skin, remove it as 

above. Check the area of the bite periodically. If you develop a rash or develop flu-like 

symptoms, seek medical attention. Lyme disease is characterized by a bulls-eye type rash; light 

in the center with an outer red area. Flu-like symptoms may also occur. These signs may occur 

at different times and the rash may not appear . 

If you discover any bites on the skin, wash the affected area and seek medical attention if a 

rash or flu-like symptoms appear. 
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Take the following steps to limit the likelihood of getting tick bites: 

- Tuck pants legs into socks; 

- Wear long sleeves, hat and closed shoes; 

- Use tick repellant, such as DEBT, on clothes; 

- Check body for ticks daily; and 

- Shower immediately after work and wash work clothes daily. 

2.3.7.3 Snakes 

Poison snakes are not common to the area of SEDA, though central New York is within the 

range of rattlesnakes and copperheads. To minimize the chance of snake bites: 

Do not put hands and feet where you have not looked; 

A void stepping into clumps of weeds and brush; 

Step heavily. Snakes can feel footfalls through the ground and will avoid you if they 

can; and 

Wear heavy leather boots and loose fitting pants . 

Caution should be used if any snake is encountered. 

2.3.8 Radiation Hazards 

Radioactive materials were stored at Seneca Army Depot in the form of pitch blend, a tarry, 

uranium oxide ore derived from coal. The pitch blend has been removed from the depot, 

however, the possibility exists that small amounts of this radioactive material were disposed on

site. Monitoring for radioactivity will be conducted at selected SWMUs to further minimize 

the small chance of exposure. 

The hazards associated with radioactive materials result from the particles emitted from the 

material. Potential chemical toxicity of radioactive elements are usually of secondary 

importance relative to the potential for health effects from the radioactivity. Three types of 
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radioactive particles are of concern with regard to environmental radioactivity: alpha particles , 

beta particles , and gamma or x- rays . The hazards associated with each of these types of 

radiation are discussed below. 

Alpha Radiation 

Alpha particles are large radioactive particles cons1stmg of two neutrons and two protons. 

Alpha particles can only travel a few inches in air and can be shielded by a piece of paper or 

clothing. The outer layers of the skin are also an effective shield to alpha particles and thus , 

alpha particles do not represent an external radiation hazard. However, if alpha particles are 

ingested or inhaled they can represent a significant internal radiation hazard. Ingestion or 

inhalation of alpha emitting radionuclides, such as radium, radon, and thorium have been 

associated with cancers of the lungs and leukemia. 

Beta Radiation 

Beta particles are fast moving particles which are equal in mass to electrons . Beta particles 

are moderately penetrating and can be shield by thin layers of plastic or plexiglass. Beta 

particles from strong sources have a maximum range in air of about 30 feet . Beta particle from 

other sources have a range in air of 1 to 20 feet. Beta particles can penetrate the outer layers 

of skin and are an external radiation hazard to the skin and the eyes, as well as an internal 

radiation hazard. The dose received from an ingested beta emitting radionuclide is less than 

the dose that would be received from an equivalent amount of an alpha emitting material. 

Internal exposure to beta emitters has been associated with cancer in various organs. 

Gamma radiation 

Gamma radiation or x-rays are highly penetrating photons and have ranges measured in 

kilometers. Gamma radiation is considered primarily an external exposure hazard because of 

the long range and highly penetrating nature of the radiation. Dense materials, such as lead 

and concrete are effective as shielding for gamma radiation. Exposure to gamma rays has been 

associated with increased incidence of cancers in various organs . 
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3.0 HEALIB AND SAFETY TRAINING 

All site workers involved in hazardous work have met the trammg requirements set forth in 

29 CFR 1910.120(e) . All employees engaged in hazardous waste site work have received 40 

hours of training in hazardous waste site operations and safety procedures. Written 

certification of this training will be provided as an attachment to the SSHP. This training has 

been followed by 3 days of supervised on-site experience. Employees performing hazardous 

waste work prior to March 1987, who received initial training that was standard at that time, 

are assumed to satisfy 29 CFR 1910.120 as a result of training and experience. 

Supervisors and site managers have received an additional 8 hours of specialized training on 

the safe management of site operations. All employees have received annual updated training. 

Additional training has been provided to those employees designated to respond to site 

emergencies. Additional training will be provided to those employees who may be exposed to 

unique or special hazards at the site . 

On-site safety training will consist of a detailed safety meeting and training session prior to the 

beginning of any field work. This meeting will cover all site activities and will also review the 

site emergency response plan. All site workers and managers are required to attend this 

meeting. Other topics to be discussed will include donning and doffing of personnel protective 

equipment as well as a brief toxicological review of site-specific known and suspected 

contaminants. 

Daily safety meetings will also be conducted prior to each day's activities. These meetings will 

cover the safety measures to be employed during that day's activities and the emergency 

response and evacuation procedures for each work site and work crew. 

On-site training will be documented using the form contained in Attachment B-3, On-Site 

Documentation Forms. 

3.1 INITIAL SITE TRAINING 

Initial site trammg shall consist of a review of this site specific SSHP and shall cover the 

following topics: 
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Site Personnel and Duties ; 

Site Description; 

Site Characterization; 

Chemical and Physical Hazard Evaluation; 

Toxicological Information; 

Heat Stress and Cold Stress; 

Site Layout, Site Control Measures, and Work Zones; 

Personnel Protective Equipment; 

Air Monitoring; 

Safe Work Practices and Engineering Controls; 

Spill Containment Program; 

Decontamination Procedures; 

Emergency Response Plan; 

On-site Emergency Plan; 

Off-site Emergency Plan; 

Evacuation Procedures; 

Safe Distances and Places of Refuge; 

Emergency Decontamination; 

Emergency and Personnel Protective Equipment; 

Emergency Telephone Numbers ; 

Directions to Hospital; 

Medical Surveillance Requirements; and 

Health and Safety Training 

DRAFr-FINAL REPORT 

The UXO subcontractor will provide site specific basic UXO Recognition and Avoidance 

Training. The following areas will be included: 

1. Basic UXO and UXO component recognition training; 

2. UXO avoidance and reporting procedures ; 

3. Specific hazards related to UXOs; 

4. UXO emergency procedures; and 

5. Emergency medical care related to UXOs . 
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3.2 SAFETY BRIEFINGS 

Safety briefings shall be conducted at least weekly and at the beginning of new operations , 

changes in site conditions, and changes in operating procedures due to weather, new 

equipment, or additional site information. 

The topics covered in the safety briefings will include, as appropriate: 

June, 1995 

Evacuation routes and emergency procedures; 

Use of additional protective equipment; 

Terrain hazards; 

Weather hazards ; 

New chemical or toxicological information; 

Periodic review of portions of the site specific SSHP; and 

Review of site incidents, follow-up , and corrective measures . 
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MEDICAL SURVEILLANCE 

All personnel conducting work in the exclusion and contamination reduction zones will be 

participating in a medical surveillance program which meets the criteria set forth in OSHA 29 

CPR Part 1910.120. This rule requires that employees engaged in hazardous waste site work 

receive a medical examination at least annually, and they be certified by the examining 

physician to wear a respirator without restrictions. All subcontractors involved in hazardous 

work must certify to the AE that all site workers meet the above criteria. Written certification 

of completion of medical exams for designated project employees will be provided as a separate 

attachment of this HASP. 

Employees of Seneca Army Depot (SEDA) who will be performing activities in active work 

areas at the fifteen SWMUs will be required to participate in SEDA's medical surveillance 

program for respirator use. 

4.1 PHYSICAL EXAMINATIONS 

Employees receive physical exams annually and at the time of termination from the AE's or 

reassignment from the hazardous work assignments. 

Personnel who are significantly exposed to hazardous materials may require special exams. The 

need for these tests will be determined by the attending physician after consulting with 

supervisors and health and safety personnel. Provisions will be made to repeat tests when 

necessary. 

Physical exams will be conducted by or under the direct supervision of a licensed physician or 

a medical consultant who is Board Certified or Board Eligible in Occupation or Aerospace 

Medicine by the American Board of Preventive Medicine, Inc. with at least three years of 

experience in occupational medicine. 

The examining physician will furnish the AE's Health and Safety Officer with an oral report 

and indicate any adverse effects. A written report will follow. The physician is instructed, 

however, to reveal any specific findings or diagnoses unrelated to occupational exposure to the 

employee or the employee's designee only. 

Medical records for the AE's personnel are kept on file by the AE for at least 30 years plus 

the length of employment. Medical monitoring for the AE's employees is the responsibility 

of the AE, and the AE will bear the entire cost. 
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5.0 SITE LAYOUT AND CONTROL MEASURES 

5.1 UNEXPLODED ORDNANCE CLEARANCE 

Certain SWMUs are known to contain various types of unexploded ordnance (UXO) or 

explosives. Only trained UXO technicians will be in the area when the initial clearing is in 

progress . All movement on these sites shall be along cleared roads and pathways and UXO

trained personnel will be on hand at all times to ensure that untrained personnel follow all 

procedures relative to UXO. Cleared roads and pathways shall be marked. ON-SITE 

WORKERS SHALL NOT STRAY FROM THE CLEARED PATHWAYS AND ROAD! 

UXOs found on the site may have been subjected to stresses which render them very unstable 

and the UXOs may detonate with even very slight disturbance. ON-SITE WORKERS SHALL 

NOT TOUCH, KICK, OR OTHERWISE DISTURB ANY MATERIALS ON-SITE WHICH 

MAY BE UXOs. 

The contracted UXO personnel trained in the discovery and handling of UXOs shall perform 

all UXO clearance for the SWMUs. Cleared pathways and work areas shall be marked with 

red "DANGER" tape . 

When working in cleared areas , the work crews and equipment shall be positioned such that 

the chance for accidental movement into uncleared areas is minimized. Equipment shall be 

placed so as not to impede emergency escape and evacuation along the cleared pathways . 

Drilling may be performed by remote operations at the SWMUs where unexploded ordnance 

are suspected. 

5.2 WORK ZONES 

The support zone and command post for the field work at the SWMU areas will consist of an 

office trailer and storage areas at one central location for all SWMUs. The location of the 

support zone will be determined prior to the commencement of the field work. 

The main decontamination facilities for equipment and personnel will be located adjacent to 

the support zone. These facilities will be used for vehicle and heavy equipment 

decontamination and for personnel decontamination and personal hygiene facilities . 

Temporary decontamination facilities will be set up at the individual SWMUs as necessary . 
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Two types of exclusion zones will be established onsite. UXO exclusion zones will include all 

on-site areas beyond the areas flagged by contracted UXO personnel as cleared of UXOs . 

Chemical contaminant exclusion zones will be set up for conducting drilling and other fixed 

location tasks. These exclusion zones will be set up at individual work locations when 

necessary. 

The chemical contaminant exclusion zone will consist of a 50-foot buffer around all sides of 

the drill rig, marked by barrier tape or fencing. If surface contamination is not suspected in 

the area and none is created as a result of the operations, the exclusion zone barriers will be 

removed when the work at each location is completed. 

If surface contamination is created or suspected as a result of the operations , an exclusion zone 

will be defined around the suspected surface contamination until the problem has been 

mitigated. 

Mobile operations , such as sediment sampling and geophysical surveying, will not have defined 

exclusion zones. 

5-3 UTILITIES CLEARANCE 

Facility maps will be obtained and consulted prior to commencing any intrusive work. 

Borehole sites will be positioned accordingly, marked with wooden stakes, and then cleared 

with SEDA. Drilling is to be done at the marked, cleared locations only. 

5-4 SITE CONTROL 

SEDA is responsible for overall site security. All AE personnel and subcontractors and all 

equipment to be used in the field investigation shall be logged in each day at the command 

post prior to proceeding to other areas of the site. All persons other than work crews wishing 

to enter the active work areas shall first sign in at the command post. 

SITE COMMUNICATIONS 

Routine site communications will be maintained between all work crews and the support zone 

with two-way radios . On-site emergency communications will be maintained by the use of air 

horns. Details of the emergency communications are contained in the Emergency Response 

Plan in Section 11. 0 of this SSHP. 

Ju ne , 1995 
Page B-24 

K:\SENECAIRIFS\GENERICIAPPENDIX.B 



SENECA GENERIC Rl /FS WORKPLAN DRAFf-FINAL REPORT 

6.0 MONITORING 

6.1 GENERAL 

Standard Operating Procedures for the calibration and operation of all monitoring instruments 

and copies of the operating manuals for these instruments will be kept in the command post. 

Instruments will be field calibrated daily (each day the instrument is used). Instruments will 

be calibration checked a minimum of twice daily, before and after use or as recommended by 

the manufacturer. Calibration log sheets will be kept for each instrument and will become part 

of the permanent file . A copy of a calibration log sheet is contained in Attachment B-3, On

Site Documentation Forms. 

Instruments will be kept on charge whenever not in use. All monitoring and instrument 

calibration will be done by persons who have been trained in the use of the equipment. 

6.2 ON-SITE MONITORING 

6.2.1 Monitoring Overview 

All site work which breaks the ground surface will be monitored, at a minimum, with an 

organic vapor meter (Thermoelectron Organic Vapor Meter (OVM-580B/580S) equipped with 

a 10.6e V lamp), and a particulate meter (MIE Miniram PDM-3). Radiation monitoring shall 

be conducted during all intrusive work performed in areas of potential radioactive 

contamination with a thin window Geiger-Mueller pancake-type detector with a count rate 

instrument for gamma and beta radiation (e.g ., Victoreen Model-190 Survey and count rate 

meter with Model 489-• Probe for alpha particulate and Model 489-11 C Probe for Beta & 

Gamma detection). 

Instrument settings on all direct reading air monitoring instruments will be set on the most 

sensitive scale unless a reading is detected. The action levels for changes in personnel 

protective equipment and personnel actions are given in Table B-2, Action Levels for Changes 

in Respiratory Protection. The action levels specified for the organic vapors may be increased 

or decreased if air sample analysis (GC or GC/MS) results indicate a greater or lesser degree 

of hazard for the given organic vapors readings . Any changes in the action levels will be 

June. 1995 

Page B-25 
K:\SENECA\ RIFS\GENERIC\APPENDIX.B 



SENECA GENERIC Rl/FS WORKPLAN DRAFT REPORT 

TABLE B-2 
ACTION LEVELS FOR CHANGES IN RESPIRATORY PROTECTION 

AND SITE EVACUATION 

LEVEL OF PROTECTION/ACTION TAKEN 

INSTRUMENT LEVEL D LEVEL C LEVEL B PROCEED EVACUATE 
WITH SITE 

CAUTION 

HNU (ppm) BKGD <5 5-500 >500 

OVA (ppm) BKGD <5 5-500 >500 

OXYGEN (%) 19.5-23 19.5-23 19.5-23 >23 

LOWER EXPLOSIVE 
LIMIT (%) < 10 < 10 < 10 10<LEL<25 >25 

RADIATION 
METER (rnR/HR) < 0.5 <0.5 <0.5 0.5<rnR<5 >5 

AEROSOL 
MONITOR (mg/m3) <1.0 1.0-10 10-50 >50 
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documented in writing by the Site Safety Officer and approved by the Project Safety Officer 

or the Corporate Health and Safety Officer . 

6.2.2 Volatile Organics Monitoring 

Monitoring of volatile organics will be conducted with an organic vapor meter (OYM 580B or 

580S) during excavation of test pits, soil borings and in areas where the ground surface is 

disturbed. Two OVMs will be used, one at the work site and one downwind of the work site. 

6.2.3 Dust/Particulates Monitoring 

Monitoring of airborne particulates will be conducted with the MIE Miniram (PDM-3) during 

excavation of test pits , soil boring and in areas where surface contamination and fugitive dust 

is expected to be high. Measurements will be data logged and a TWA for the work period will 

be calculated. Two Minirams will be used, one at the worksite, and one downwind of the work 

area. 

6.2.4 Radiation Monitoring 

Radiation monitoring will be conducted using a Geiger-Mueller pancake-type detector. 

Monitoring for gross beta and gamma radiation will be conducted in the work zone and on all 

samples. Monitoring for gross alpha radiation will be conducted on all sampled obtained from 

the borings. 

Background for gross beta and gamma shall be established at each work zone prior to 

beginning of work each day. The background reading shall be the level recorded about three 

feet above the ground surface in the vicinity of the work area. If gross beta and gamma 

readings in work zone consistently exceed three times background, stop work, back off from 

the work area, and consult with Project Health & Safety Officer and notify Project Manager. 

Background for gross alpha readings shall be established at each work zone prior to beginning 

of work each day. The background readins shall be the level recorded at the ground surface 

in the vicinity of the work area, but away from areas of potential contamination. If gross alpha 

readings from the samples exceed three times background, cover the sample with the split 
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spoon, back off from the work area, and consult Health and Safety Officer and notify the 

Project Manager. 

If work zone readings or soil sample survey readings exceed 3 times background at any time 

during drilling any person directly involved with the drilling or handling soils or soiled drilling 

equipment shall perform a self-frisk prior to leaving the work area and prior to eating, smoking 

or drinking, using the following procedure: 

a. Verify frisker is on the xl scale; 

b . Survey hands before picking up probe; 

c. Hold probe approximately 1/2 inch from the surfae being surveyed and move the probe 

slowly over the surface (2 inches per second maximum) . Take care not to touch the 

surface being monitored with the probe; · 

d. Monitor face (pause at mouth and nose); 

e. Monitor neck and shoulders ; 

f. Monitor arms (pause at each elbow) ; 

g. Monitor chest and abdomen; 

h. Monitor back, hips and seat of pants; . 

i. Monitor legs (pause at each knee); and 

j . Monitor shoe tops and bottoms (pause at soles and heels). 

The absence of gamma readings above background should not be interpreted as the complete 

absence of radioacitivity. Radioactive materials emitting low-energy gamma, alpha, or beta 

radiation may be present, but for a number of reasons may not cause a response on the 

instrument. Unless airborne , these radioactive materials should present minimal hazard. More 

thorough surveys should be conducted as site operations continue, to document the absence 

of radioactive materials. 

Radiation survey meters must only be used by persons who have been trained in the proper 

interpretation of their readings . The meters require frequent calibration and checking to 

ensure that the readings are accurate. 

6-2_5 Draeger Tubes 

At work locations where there is the potential for chemicals to exceed Permissible Exposure 
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Limit (PELs) action levels in the breathing zone, chemical specific indicator tubes (Draeger 

or equivalent) will be used to monitor the work area. The Draeger Tubes allow the site 

worker to identify a chemical of concern (COC) which may be present in a PID reading. 

Using this technique, potential chemicals of concern can be discounted or validated as present. 

Action levels are generally one half of the PEL. 

6.2.6 Qz /LEL/H2S Monitoring 

The use of a 3-range monitor (O2 /LEL/H2S) will allow the site worker to evaluate the oxygen 

level, explosivity, as well as detect the presence of hydrogen sulfice (H2 S) gas in any Solid 

Waste Management Unit (SWMU) where these levels are of concern (such as in a confined 

space). 

6.2.7 TLD Badges 

Personnel working within the exclusion and decontaminations areas of sites potentially 

contaminated with radiation may be required to wear a thermoluminescent dosimeter (TLD) 

personal radiation monitoring device. The TLD shall be worn on the front area of the chest 

at all times while working within the exclusion and decontamination zones. These badges will 

be used to determine each individual's exposure to radiation as a result of their involvement 

in field investigations at Seneca Army Depot. 

6.3 ACTION LEVELS AND RESPIRATORY PROTECTION 

Action levels for all instruments are given in Table B-2, Action Levels for Changes in 

Respiratory Protection. When an action level is equalled or exceeded, immediately shut down 

the operation and evacuate the work area. Allow the levels to stabilize and reenter the work 

area to make a measurement. Restart work if levels are below the action levels. If the action 

level remains exceeded, re-assess the situation. Upgrade personnel protective equipment 

(PPE) prior to reentry of the area. 

Periodic measurements will be made for total VOCs at the work face (e.g., top of well, drill 

cuttings, excavation spoils). If the total VOC levels at the work face are higher than action 

level but ambient levels are below action levels , proceed carefully and monitor more frequently . 
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If total VOCs at the work face exceed 10 times the ambient air action level , upgrade personnel 

protective equipment. 

6.4 WIND DIRECTION INDICATOR 

A wind direction indicator (such as survey flagging tied to a stake) will be erected at every 

active work site. This will enable the site safety monitor and on-site personnel to determine 

upwind locations necessary for proper health and safety procedure implementation and, if 

necessary, evacuation procedures. 

6 .5 COMMUNITY AIR MONITORING PLAN 

Real-time air monitoring , for volatile compounds and particulate levels at the perimeter of the 

work area is necessary if either of the following conditions are met: 

a . At SWMUs where residences or occupied buildings are greater than 1/4 mile away , and 

concentrations of organic vapors at the work zone exceeds 500 ppm, providing that 

monitoring for worker Health and Safety is conducted at least every two hours. 

b . At SWMUs where residences or occupied buildings are less than 1/4 mile away. 

The plan includes the following: 

• Volatile organic compounds must be monitored at the downwind perimeter of the work 

area daily at 2 hour intervals. If total organic vapor levels exceed 5 ppm above 

background, work activities must be halted and monitoring continued under the 

provisions of a Vapor Emission Response Plan. All readings must be recorded and be 

available for State (DEC & DOH) personnel to review. 

• Particulates should be continuously monitored upwind, downwind and within the work 

area at temporary particulate monitoring stations. If the downwind particulate level is 

150 ug/m3 greater than the upwind particulate level, then dust suppression techniques 

must be employed. All readings must be recorded and be available for State (DEC & 

DOH) personnel to review. 

6.5 .1 Vapor Emission Response Plan 

If the ambient air concentration of organic vapors exceeds 5 ppm above background at the 

perimeter of the work area, activities will be halted and monitoring continued. If the organic 
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vapor level decreases below 5 ppm above background, work activities can resume but more 

frequent intervals of monitoring , as directed by the Safety Officer, must be conducted. If the 

organic vapor levels are greater than 5 ppm over background but less than 25 ppm over 

background at the perimeter of the work area, activities can resume provided: 

• The organic vapor level 200 ft. downwind of the work area or half the distance to the 

nearest residential or commercial structure, whichever is less , is below 5 ppm over 

background, and 

• More frequent intervals of monitoring, as directed by the Safety Officer, are conducted. 

If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must 

be shutdown. When work shutdown occurs, downwind air monitoring as directed by the Safety 

Officer will be implemented to ensure that vapor emission does not impact the nearest 

residential or commercial structure at levels exceeding those specified in the Major Vapor 

Emission section. 

6.5.2 Major Vapor Emission 

If any organic levels greater than 5 ppm over background are identified 200 feet downwind 

from the work area or half the distance to the nearest residential or commerical property , 

whichever is less , all work activities must be halted. 

If, following the cessation of the work activities , or as the result of an emergency, organic 

levels persist above 5 ppm above background 200 feet downwind or half the distance to the 

nearest residential or commercial property from the work area, then the air quality must be 

monitored within 20 feet of the perimeter of the nearest residential or commercial structure 

(200 Foot Zone). 

If efforts to abate the emission source are unsuccessful and if any of the following levels persist 

for more than 30 minutes in the 20 Foot Zone, then the Major Vapor Emission Response Plan 

shall automatically be placed into effect if organic vapor levels are approaching 5 ppm above 

background. 
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However, the Major Vapor Emission Response Plan shall be immediately placed into effect 

if organic vapor levels are greater than 10 ppm above background. 

6.5.3 Maior Vapor Emission Response Plan 

Upon activation, the following activities will be undertaken: 

1. All Emergency Response Contacts as listed in the Health and Safety Plan of the Work 

Plan will go into effect; 

2. The local police authorities will immediately be contacted by the Safety Officer and 

advised of the situation; and 

3. Frequent air monitoring will be conducted at 30 minutes intervals within the 20 Foot 

Zone. If two successive readings below action levels are measured, air monitoring may 

be halted or modified by the Safety Officer. 
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7.0 PERSONAL PROTECTIVE EQUIPMENT 

The selection and use of personnel protective equipment at the subject site will be in 

accordance with the AE's Personal Protective Equipment Program, contained in 

Attachment B-4 . The unknown nature of hazardous waste site work and the possibility of 

changing conditions during the conduct of the work may require changes in the personal 

protective equipment. When changes in personal protective equipment become necessary , 

these changes shall be made in accordance with the action levels and criteria set forth in this 

plan and according to the established procedures contained in The AE's Personal Protective 

Equipment Program. 

Routine site work at the Seneca site will be performed in Level D protection, augmented with 

overboots, inner surgical gloves , and chemical-resistant outer gloves . Level C respiratory 

protection with organic vapor/acid gas cartridges will be carried by all work crews to be donned 

when air monitoring indicates the need for respiratory protection. Required equipment for 

Levels B, C , and D are detailed in Table B-3, Description of Personal Protective Equipment 

and Levels of Protection. 

The organic vapor monitor will be the primary instrument for determining contaminant 

concentrations which may trigger a change in respiratory protection. Level C protection will 

be worn in situations where inhalation of fugitive dust containing metals or explosives is 

determined to be present in high levels . Action levels for changes in personnel protection 

equipment are shown in Table B-2 . 

In the event that personal protective equipment (PPE) is ripped or torn, work shall stop and 

PPE shall be removed and replaced as soon as possible . The minimum levels of protection to 

be worn and the equipment which shall be available for general site tasks are shown in Table 

B-4, Minimum Levels of Protection and Available Upgrade Protection for Site Tasks. 
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LEVEL D 

LEVEL C 

LEVEL B 

TABLE B-3 
DESCRIPTION OF PERSONAL PROTECTIVE EQUIPMENT 

AND LEVELS OF PROTECTION 

HARD HAT 
EYE PROTECTION - SAFETY GOGGLES, GLASSES, OR FACE SHIELD 
SAFETY SHOES - STEEL TOE, LEATHER 

(or) 
SAFETY BOOTS - STEEL TOE, NEOPRENE 
OVERBOOTS, INNER SURGICAL GLOVES, AND CHEMICAL-RESISTANT 
OUTER GLOVES 
PROTECTIVE OVERALLS, EAR PLUGS 

LEVEL D PROTECTIVE EQUIPMENT PLUS: 
RESPIRATORY PROTECTION - FULL FACEPIECE AIR PURIFYING 
RESPIRATOR (APR), CARTRIDGE OR CANISTER 

SKIN PROTECTION - POLY-COATED TYVEK OR SARANEX COVERALL* 
INNER LATEX GLOVES* 
OUTER NITRILE GLOVES* 
NEOPRENE BOOT COVERS* 

LEVEL C PROTECTIVE EQUIPMENT EXCEPT FOR: 
RESPIRATORY PROTECTION - FULL FACEPIECE SELF-CONTAINED 
BREATHING APPARATUS (SCBA) INSTEAD OF APR 

*OTHER MATERIALS MAY BE SPECIFIED TO PROVIDE BETTER PROTECTION WHEN 
WORKING WITH CERTAIN TYPES OF CHEMICALS. 
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TABLE B-4 

MINIMUM LEVELS OF PROTECTION AND AVAILABLE UPGRADE PROTECTION 
FOR SITE TASKS 

Activity 

Geophysical Survey 

Soil Boring and Sampling 

Monitoring Well Development and Sampling 

Surface Water and Sediment Sampling 

Decontamination 

Test Pits 

Soil Gas Survey 
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PPE Worn 

D 

D 

D 

D 

C 

C 

D 

PPE With 
Crew 

C 

C 

C 

C 

B 

C 

Emergency PPE 
at Command Post 

B 

B 

B 

B 

B 
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8.0 SAFE WORK PRACTICES AND ENGINEERING CONTROLS 

Safe work practices and engineering controls shall be implemented to comply with OSHA 29 

CFR 1910.120 to limit employee exposure to hazardous substances or conditions. The use 

of personnel protective equipment has limitations and presents hazards of its own, such as 

physical stress and interference with peripheral vision, calling for the consideration and 

implementation of work practices and engineering controls prior to beginning site tasks and 

before the use of personnel protective equipment is instituted. 

The safe work practices and engineering controls discussed below apply to general site 

procedures . 

8.1 SAFE WORK PRACTICES 

The following work practices are intended for use when site activities involve potential 

exposure to hazardous substances or conditions. 

1. Certain SWMUs are known to contain various types of unexploded ordnance (UXO) 

or explosives. 

All movement on the site shall be along cleared roads and pathways. 

ON-SITE WORKERS SHALL NOT STRAY FROM THE CLEARED PATHWAYS 

AND ROAD! 

ON-SITE WORKERS SHALL NOT TOUCH, KICK, OR OTHERWISE DISTURB 

ANY MATERIALS ON-SITE WHICH MAY BE UXOs. 

2. The buddy system will be _utilized at all times within the exclusion zone. 

3. Entry into and exit from zones within the site must be made via the established access 

control points. 

4. Prescribed personnel protective equipment must be worn as directed by the Site Health 

and Safety Office and Project Manager. 

5. Assumptions will not be made concerning the nature of materials found on the site . 

Should any unusual situations occur (not covered by the Site Standard Operating 

Procedures) , operations will cease and the Site Health and Safety Officer and the 

Project Manager will be contacted for further guidance. 

6. Communication hand signals must be understood and reviewed daily. 

7. Consultation with the Project Manager shall be made to avoid any uncertainties . 
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8. Ground fault circuit interrupters shall be used on all field electrical equipment. 

Improperly grounded/guarded tools shall be tagged out-of- service and the Project 

Manager shall be notified immediately. 

9. If a piece of equipment fails or is found to be in need of repair, it will be immediately 

tagged out-of-service and the Project Manager shall be notified. This equipment will 

not be returned to service until repairs have been completed and the equipment tested 

by a competent individual. 

10. Unsafe conditions shall be reported immediately. 

11. Unusual odors, emissions , or signs of chemical reaction shall be reported immediately. 

12. Workers will minimize contact with hazardous materials by: 

a. A voiding areas of obvious contamination 

b. Using poly sheeting to help contain contaminants 

c. Avoiding contact with toxic materials 

13. Only essential personnel will be permitted in the work zones. 

14. Whenever possible, personnel will be located upwind during material handling. 

15 . At the first sign of odors detected inside the facepiece of a respirator , or if the 

employee begins experiencing any signs or symptoms of exposure to site toxic material 

(this information will be discussed during the daily meeting and can be found on the 

appropriate Chemical Hazard Evaluation Sheets, Attachment B-1), the employee will 

leave the area immediately and report the incident to the Health and Safety Officer 

and Project Manager. 

16. Smoking will be allowed only in designated areas of the support zone. 

8.2 PERSONAL HYGIENE PRACTICES 

The following personal hygiene practices will apply to field work conducted at the SEDA 

SWMU areas: 

1. No smoking or chewing of tobacco or gum shall be allowed within the exclusion or 

decontamination zones. 

2. No eating or drinking shall be allowed in the exclusion or decontamination zones. 

3. On-site personnel shall remove protective clothing and wash face and hands prior to 

leaving the decontamination zones. 

4. Disposable outerwear will be placed in drums located in the personnel decontamination 

area. Drums will be staged on-site at a central location for later disposal. 
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8.3 UXO CONTAMINATED SAMPLING OPERATIONS 

For safety purposes in areas where UXOs are suspected, soil and well boreholes are checked 

with a Forster Ferex/4.021 (Mk 26 Mod ) Ordnance Locator. It is a USACE requirement that 

all boreholes in areas possibly contaminated with UXOs must be rechecked at 2 foot to 4 foot 

intervals during drilling operations. This can be eliminated if remote drilling equipment is 

used. 

In areas of heavy UXO equipment contamination, the UXO contractor EOD technicians can 

collect samples with hand augers or similar equipment. The physical hazards and measures 

used to deal with those are outlined in Section 2 .3 , Hazard Evaluation. 

8.3.1 Inspection of Laboratory Samples Prior to Off Site Shipment 

Many of the UXO components intended for disposal at the site are quite small and could 

easily be included in laboratory samples for off site testing. These items , although quite small , 

will produce small fragments moving at a high velocity if initiated during laboratory testing . 

These fragments could cause severe injuries to laboratory personnel processing these samples. 

All samples should be inspected by qualified UXO contractor EOD personnel to ensure that 

they do not contain any small UXO components. 

8.4 FIRE CONTROL 

Fire extinguishers, suitable for Class A, B, and C fires (rated at least lA, lOBC) , will be 

available at sampling sites for use on small fires. All samples must be treated as flammable or 

explosive. The site safety officer will have available the telephone number of the nearest fire 

station and local law enforcement agencies in case of a major fire emergency. 

8.5 SPILL CONTROL 

In the event of a spill , the site safety officer will be notified immediately. The important 

factors are that no personnel are overexposed to vapors , gases , or mists and that the liquid 

does not ignite . Waste spillage must not be allowed to contaminate any local water source. 

Small dikes will be erected to contain spills , if necessary, until proper disposal can be 

completed. Subsequent to cleanup activities , the site safety officer will survey the area to 

ensure that no toxic or explosive vapors remain. 
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8.6 EXPLOSIVE FIRES 

Under no circumstances will an attempt be made to fight an explosive fire . If a fire involving 

explosive materials should occur on the site, all personnel will immediately evacuate the site. 

Fire department personnel responding to the incident must be informed of the fact that the 

fire involves explosive materials . 

8.7 CONFINED SPACE ENTRY 

No confined space entry is planned for the investigations of the SWMUs. If confined space 

entry becomes necessary during the implementation of the work, a confined space entry 

procedure will be appended to the site safety plan and will be instituted prior to allowing any 

confined space entry . 

8.8 SITE INSPECTIONS 

Site inspections will be conducted daily by the site safety officer to ensure that site work is 

accomplished in accordance with the approved safety plan, contract requirements and federal 

regulations. Daily inspections will be documented. 

8.9 ACCIDENT REPORTING AND RECORDKEEPING 

Accidents and near miss incidents will be recorded on the accident report form contained in 

Attachment B-3 - Site Documentation Forms . Accidents reports are to be completed by 

involved parties if possible. Accidents and near misses will be investigated by the site safety 

officer and the site manager. The investigation team shall make recommendations for 

preventing a recurrence of the accident or incident and submit the accident report to the 

project health and safety officer and the office health and safety representative . The accident 

report shall be retained on file at the site, in the project files and in office health and safety 

files. All accidents or incidents which are recordable will be entered on the OSHA 200 log 

maintained in the AE's home office. In addition, Corps of Engineers contractors ' will submit 

an accident report on form ENG3394. 

The office health and safety officer and the project health and safety officer shall review the 

accident report and approve or make additional recommendations for prevention of the future 

occurence of the incident. The project health and safety officer shall ensure that remedial 

recommendations are carried out by the filed staff. 
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UNEXPLODED ORDNANCE 

Some SEDA SWMU areas may be contaminated with UXO components and UXOs. Basic 

considerations for unexploded explosive ordnance operations are provided in Attachments B-5 

and B-6. All UXO contractor BOD operations will be performed in accordance with the 

following procedures : 

1. UXO Contractor Explosive Ordnance Disposal Services - The specific services to be 

performed in support of this project are listed below. It should be noted that the 

services are orientated to site safety during evaluation of the applicable SWMUs. 

June, 1995 

a_ Unexploded Ordnance Safety Training - In accordance with 29 CFR Part 

1910.120 paragraph (e) , the UXO contractor will develop an Unexploded 

Ordnance (UXO) Safety Training class that will be provided to the prime 

contractor for the training of all personnel who will be working on the site . 

This class will include an instructional guide and handouts for workers on the 

site. 

b_ UXO Inspection of the Sampling Sites - The UXO contractor will provide the 

personnel and equipment required to inspect the access routes and sampling 

sites for UXOs . The magnetometry equipment utilized by the UXO contractor 

will be capable of detecting both ferrous and nonferrous objects however, heavy 

metallic contamination will greatly hinder operations on the site. 

(1) Marking Access Routes and Sampling Site Boundaries - Dependant 

upon the equipment size and quantity being brought into a sampling 

site, a 10' to 20 ' wide access route will be searched for UXOs. The 

boundaries of the access route will be marked at 25' intervals with 

orange survey flags _ As with the equipment considerations for the 

access route, the size of the sampling area may range from an area 50' 

x 50' in size. 

(2) Marking and Handling of UXOs - In addition to the ordnance items 

disposed at some SWMU s, it can be expected that "ordnance kick-outs" 

from demolition can be expected to be found on site. All explosive 

loaded UXOs will be marked with yellow survey flags. 
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c. UXO Contractor EOD Site Procedures - The following practices are standard 

UXO contractor EOD procedures used on DOD installations throughout the 

United States . The UXO contractor EOD search team [consisting of two EOD 

technicians of which one will be a UXO Supervisor as described in the Work 

Standards for Unexploded Ordnance (UXO) Personnel (Attachment B-6) will 

conduct a visual surface and electronic subsurface UXO search of the access 

route and sampling site. In conjunction with the UXO search, the UXO 

contractor EOD will perform the following steps: 

(1) Identify and mark the boundaries of the access route and sampling site 

areas that will require UXO search operations . 

NOTE: Hand excavation is the preferred method of excavation for buried 

UX:Os: however, if a UXO is buried at a depth estimated to be greater 

than 12 inches, a backhoe will be used if necessary. Earth moving 

machinery will not be used to excavate within 12 inches of an UXO. 

When an excavation is within 12 inches of an UXO hand excavation 

shall be used to uncover the UXO. All excavations performed by the 

UXO contractor will be in compliance with 29 CFR Part 1926 and EM 

385-1-1. 

(2) Using visual surface locations techniques , electronic subsurface 

techniques and excavation as required, locate and . identify UXOs 

within the boundaries of the access route and sampling site. 

(3) When an explosive , chemical , propellant, or pyrotechnic loaded UXO 

is located the following steps will be followed: 

(a) Mark the UXOs location with a yellow marker flag ; 

(b) Determine the type of UXO , i.e. projectile, rocket, bomb, 

etc. ; 

(c) Determine the condition of the UXO (Armed or Unarmed) ; 

and 

(d) Determine which of the following explosive/hazard categories 

is applicable: 

1 High Explosive (HE); 

2 High Explosive Anti-Tank (HEAT) ; 

J. Armor Piercing High Explosive (APHE); 

~ Improved Conventional Munition (ICM) ; 
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~ Anti-Personnel Ejection Round Special (APERS); 

Q White/Red Phosphorous; and 

1 Other. 

(e) Determine which of the following fuzing categories is 

applicable: 

1 Point Detonating (PD); 

J Base Detonating (BD) ; 

J Point Initiating Base Detonating - Lucky (PIBD-Luck:y) ; 

1 Mechanical Time (MT); 

~ Electronic Time (ET); 

Q Proximity (VT); 

1 Powder Train Time Fuze (PTTF) ; and 

~ All-Ways Acting (as in the 40 mm grenade system). 

NOTE: H the site contains numerous U:X:Os. report the 

initial UXO located and continue search operations_ 

Perform all of the steps outlined in paragraphs 

1.c(3). through 1.c(3)(e)8. and then report the total 

number located at the end of the day. 

(f) Report the UXO to the Contractor Representative and 

Government Representative with project oversight 

responsibility . 

In the event that the Contractor or Government Representative 

requests movement of the UXO(s), the following is applicable for 

UXO contractor operations on SEDA (The Government 

representative may request that the UXOs be moved only if he/she is 

a CEHND Safety Specialist or the Government representative involves 

a CEHND Safety Specialists in the request) : 
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(a) 

(b) 
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If the Contractor Representative requests that the UXO(s) be 

moved, refer this individual to the Government 

Representative having oversight of the project. The 

Contractor Representative does not have authority to direct 

the movement of UXOs on the project site. 

Upon request of the Government Representative (who is 

either a CEHND Safety Specialist or directly involves a 

CEHND Specialist) , the UXO contractor EOD Team Leader 

will reevaluate the UXO(s) to determine which if any can be 

moved. 

NOTE: Very careful evaluation of the UXO will be required. 

As a rule, ordnance items with attached fuzing 

systems which have been exposed to fire or a 

detonation are not to be moved and must be 

destroyed in place. The UXO contractor EOD 

Team Leader is the only person with the authority to 

make the decision of whether or not the UXO 

contractor EOD personnel will move an UXO. 

(c) Unarmed/Unfired UXOs - Any UXO which has not been 

fired/launched or experienced any other actions ( exposed to 

fire or detonations) required to put the UXO in an armed 

condition. 

l If the UXO in the unarmed/unfired condition includes any 

positive safety devices (safety pin/clip , electrical shunts , 

etc.), and these items are missing , the UXO shall be 

considered to be armed. 

J If the unarmed/unfired UXO has been damaged by fire or 

has other physical damage, it shall be considered to be 

armed. 
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Armed UXO - Any UXO which has experienced the required 

actions to place it in an armed condition. 

NOTE: Only unarmed and armed UX:Os that are determined 

to be safe to move will be moved. Under no 

circumstances will any of the following UX:Os be 
moved: 

HEAT with a PIBD -Lucky fuzing system; 

Any munition with a Mechanical Time (MT) 

Fu.ze; 

Any munition with a fuze containing an Impact 

back-up (graze feature); 

Any munition containing an All-Ways Acting 

fuze (asin the 40 mm grenade system); and 

Any munition that you can not determine the 

type of fuze or if it is safe to move. 

(e) Based on the field evaluation of the UXO(s) by the UXO 

contractor EOD Team Leader a final decision will be made 

if the UXO is safe to move. If the UXO contractor BOD 

Team leader determines that the UXO(s) can safely be 

moved, the following procedures will be followed: 

1 Establish an UXO explosive holding area . This area must 

be separate from the nonexplosive loaded ordnance 

component holding area; 

2 This holding area will be a minimum of 100 meters from 

any structures, power lines, and equipment; 

J The holding area will be clearly marked with yellow flags 

on its four ( 4) comers; 

1 The location of the UXO holding area will be identified to 

both the contractor and Government site representatives; 

~ The UXO(s) will be moved one (1) at a time and in the 

proper attitude; 
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Q Except as indicated below, the UXO(s) should be moved 

to the holding area by hand. If required, both EOD 

technicians will carry the UXO(s) to the holding area; 

1 Large UXOs (155 mm and above) may be transported by 

vehicle (backhoe, front end loader, etc.) to the holding 

area; and 

~ A record of all UXOs placed in the explosive holding area 

will be maintained by the UXO contractor EOD Team 

Leader. 

(5) Nonexplosive loaded ordnance components will be collected and stored 

in a designated location for pick up by SEDA Range Operations 

personnel at their convenience. Items in this category would include 

but not be limited to the following types of ordnance/residue: 

NOTE: The location of items too large to be moved by band will be 

reported to the SEDA Range Operations Personnel for 

collection at a later date_ 

(a) Armor Piercing (AP) projectiles; 

(b) Empty ejection munitions; 

(c) Spent rocket motors (when found separated from warheads) ; 

and 

(d) Nonexplosive loaded training munitions. 

(6) A record of all UXOs will be maintained in a log book. 

(7) Upon completion of UXO search operations, a UXO Density Report 

will be provided to the Contractor and Government Representatives. 

2_ Sampling Operations - During sampling operations, the UXO contractor will provide 

EOD services as needed. Some of the required additional EOD services normally 

provided on projects of this nature are listed below: 
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Borehole Magnetometry - For safety purposes , soil and well boreholes are 

normally checked with the UXO contractor's Forster Ferex"' 4.021 (Mk 26 Mod 
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0) Ordnance Locator. This is a USACOE requirement that all boreholes in 

areas that are possibly contaminated with UXOs must be rechecked at 2' or 4' 

intervals during drilling operations. 

NOTE: The requirement for rechecking the boreholes at 2' and 4' foot 

intervals can be eliminated if remote drilling equipment is used. 

b_ Collection of Samples - In areas of heavy UXO contamination, the UXO 

contractor EOD technicians can collect samples with hand augers or similar 

equipment. This eliminates the requirement to expose other contractor 

personnel in high hazard areas. 

c_ Excavation Services - In some cases excavation of trenches for a cross section 

study of the soil or to obtain samples may be required . Normally the trenching 

is accomplished with a backhoe. Because of the high level of hazards from the 

UXOs in the area, the UXO contractor will provide EOD operators for the 

backhoe. The UXO contractor's technicians are experienced in this area and 

are familiar with all aspects from sample collection to equipment 

decontamination between sampling sites. 
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10.0 DECONTAMINATION 

Decontamination is the physical removal of contaminants from clothing and equipment or the 

chemical change of such contaminants to innocuous substances. Decontamination procedures 

will take place in the contamination reduction zone. Disposal is an available option in lieu of 

decontamination when decontamination is impractical. 

The following decontamination procedures are intended to meet the requirements of 29 CFR 

1910.120(k). No personnel or equipment shall enter the contaminated zone of the site until 

workers have acknowledged the decontamination procedures and operating procedures 

intended to minimize contamination. These procedures shall be monitored by the Site Health 

and Safety Officer to determine their effectiveness. Ineffective procedures will be corrected. 

10.1 DECONTAMINATION FACILITIES 

The main decontamination facilities at the SEDA SWMU areas will be located adjacent to the 

support zone. These decontamination facilities will be used for vehicle and heavy equipment 

decontamination and for personnel decontamination. Personnel decontamination must take 

place prior to leaving the decontamination area and prior to entering any personnel hygiene 

facilities or before eating, drinking, _or smoking. 

10.2 PERSONNEL DECONTAMINATION 

Personnel decontamination will consist primarily of a segregated equipment drop , removal and 

disposal of any non-reusable protective equipment, and washing of hands and face. No heavy 

contamination of clothing is expected and disposable protective clothing will be disposed of as 

non-hazardous waste . However, if contamination is detected (i.e.,elevated PID readings , visual 

evidence, or known contact with potentially contaminated liquids) personal protective 

equipment and cartridges from respirators will be bagged separately from daily garbage. 

Facilities for personnel and sampling equipment decontamination will be set up between the 

equipment decontamination pad and the site trailer. Personnel will not enter the office trailer 

without first going through decontamination, and hands and face must be thoroughly washed 

before eating, drinking , etc. 

Level C Decontamination - The activities to be carried out at each station are described on 

Table B-5, Measures for Level C Decontamination. 
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TABLE B-5 
MEASURES FOR LEVEL C DECONTAMINATION 

Station 1: 

Station 2: 

Station 3: 

Station 4: 

Station 5: 

Station 6: 

Station 7: 

Station 8: 

March, 1995 

Equipment Drop 

Outer Garment, Boots 
and Gloves Wash and Rinse 

Outer Boots and Glove 
Removal 

Canister or Mask 

Outer Garment Removal 

Face Piece Removal 

Inner Boot and Glove 
Removal 

Field Wash 

Deposit equipment used on-site (tools, 
sampling devices and containers, monitoring 
instruments, radios, clipboards, etc.) on plastic 
drop cloths. Segregation at the drop reduces 
the probability of cross contamination. During 
hot weather operations, cool down station may 
be set up within this area. 

Scrub outer boots, outer gloves and splash suit 
with decon solution or detergent water. Rinse 
off using copious amounts of water. 

Remove outer boots and gloves. Deposit in 
container with plastic liner. 

If worker leaves exclusive zone to change 
canister (or mask), this is the last step in the 
decontamination procedure. Worker's canister 
is exchanged, new outer gloves and boot 
covers donned , joints taped, and worker 
returns to duty . 

Remove outer garment. · Place on plastic for 
further cleaning or in barrel for disposal . 

Facepiece is removed. Avoid touching face 
with fingers, Facepiece deposited on plastic 
sheets. 

Boots and inner gloves removed an deposited 
in separate containers lined with plastic. 

Hands and face are thoroughly washed. 
Shower as soon as possible. 
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Level B Decontamination - The activities to be carried out at each station are described on 

Table B-6, Measures for Level B Decontamination. 

10.3 EQUIPMENT DECONTAMINATION 

Equipment and vehicle decontamination will consist of pressure washing followed by steam 

cleaning . Solvent and soap and water washes will be performed when required for sampling 

or for heavy contamination. Gross contamination, such as caked mud and dirt on augers and 

split spoons, will be removed at the work site and placed back in the borehole or drummed 

with other drilling spoils if contaminant indicators (e.g ., PID readings) warrant drumming of 

the soils. 

Refer to Section 3. 8 of Appendix A in the Field Sampling and Analysis Plan for details or the 

management of investigation generated wastes. 

10.4 PREVENTION OF CONTAMINATION 

In an effort to minimize contact with waste and decrease the potential for contamination, the 

points outlined below will be adhered to during all phases of field investigation and sampling. 

1. Personnel will make every effort not to walk through puddles, mud, any discolored 

surface, and/or any area of obvious contamination. 

2. Personnel will not kneel or sit on the ground in the exclusion zone and/or in the 

Contamination Reduction Zone (CRZ). 

3. Personnel will not place equipment on drums , containers, vehicles, or on the 

unprotected ground. 

4. Where appropriate, personnel will wear disposable outer garments and use disposable 

equipment. 

June. 1995 
Page B-49 

K:ISENECA\RIFSIGENERIC\APPENDIX.B 



SENECA GENERIC RI/FS WORKPLAN DRAFI' REPORT 

TABLE B-6 
MEASURES FOR LEVEL B DECONTAMINATION 

Station 1: 

Station 2: 

Station 3: 

Station 4: 

Station 5: 

Station 6: 

Station 7: 

Station 8: 

March, 1995 

Equipment Drop 

Outer Garment, Boots 

Outer Boots and Glove 
Removal 

Tank Change 

SCBA Removal 

Outer Garment Removal 

Inner Boot and Glove 
Removal 

Field Wash 

Deposit equipment used on-site (tools, 
sampling devices and containers, monitoring 
instruments, radios, clipboards, etc.) on plastic 
drop cloths. Segregation at the drop reduces 
the probability of cross contamination. During 
hot weather operations, cool down station may 
be set up within this area. 

Scrub outer boots, outer gloves and splash suit 
and Gloves Wash and Rinse decon solution or 
detergent water. Rinse off using copious 
amounts of water. 

Remove outer boots and gloves . Deposit in 
container with plastic liner. 

If worker leaves exclusive zone to change air 
tank, this is the last step in the 
decontamination procedure. Worker' s canister 
air tank is exchanged, new outer gloves and 
boot covers donned, joints taped, and worker 
returns to duty. 

SCBA backpack and facepiece is removed. 
A void touching face with finger. SCBA 
deposited on plastic sheets. 

Remove outer garments. Place on plastic for 
further cleaning or in barrel for disposal. 

Boots and inner gloves removed and deposited 
in separate containers lined with plastic. 

Hands and face are thoroughly washed. 
Shower as soon as possible. 

K:ISENECA\RIFSIGENERIC\APPEN-B.TBL\Table.B-6 



SENECA GENERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

11-0 EMERGENCY RESPONSE PLAN 

This Emergency Response Plan applies to site work at the fifteen SWMU areas listed in 

Section 1.0 and shown on Figure B-2. Copies of this plan are to be kept at the site command 

post and support areas . The list of emergency telephone numbers and directions to the 

nearest exit gate and nearest hospital will be prominently posted in the command post. Copies 

of the directions to the nearest hospital will be kept in all site vehicles . 

This emergency response plan shall be coordinated with SEDA emergency response procedures 

prior to the beginning of site work. 

11-1 ON-SITE EMERGENCIES 

On site emergencies can range from minor cuts and scrapes to explosions, fires , and the release 

of toxic gases. Apparently minor incidents at hazardous waste sites can have serious 

consequences or may indicate the presence of a previously unknown health and safety hazard _ 

Explosions, fires, and the release of toxic gases will not only involve site workers, but may 

affect the neighboring populations and the environment. 

All incidents will be reported as soon as possible to the Site Manager and the Site Safety 

Officer who will determine the appropriate steps to be taken. 

When the incident is minor, the work may continue. When an incident is considered serious , 

work will be discontinued until the emergency situation has been brought under control, the 

incident has been evaluated, and any conditions which may have contributed to the emergency 

have been mitigated. 

All site incidents , including near misses, will be investigated and documented, using the 

Incident Report Form and Incident Follow-Up Report Form in Attachment B-3 , On-Site 

Documentation Forms. 

11-2 OFF-SITE EMERGENCIES 

In the unlikely event of a vapor release off-site, the contamination source will be secured, if 

possible. 
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Emergency response contacts will be notified in the following order: 

1. SEDA Security and Environmental Office 

2. Safety Officer 

3. Project Manager 

The phone numbers of these contacts are provided in Section 11 . 9 and will be posted in the 

site trailer. 

SEDA Emergency Response personnel will be utilized in all emergencies which may involve 

exposure to people away from the work sites . The SEDA Emergency Response Plan for the 

depot will be implemented when SEDA Emergency Response personnel determine it is 

necessary . 

11.3 SITE PERSONNEL AND LINES OF AUTHORITY 

A clear chain-of-command in emergency situations ensures clear and consistent communication 

between site personnel and, therefore, results in more effective response to the emergency 

situation. The duties of site personnel in emergency situations are outlined below: 

The Site Manager will direct all emergency response operations, designate duties to other site 

personnel , and serve as liaison with government officials and emergency response teams. 

The Site Safety Officer will make initial contact with off-site emergency response teams (first 

aid, fire , police, etc.), make recommendations on work stoppage, and provide for on-site first 

aid and rescue . 

The Command Post Supervisor will be designated when no one is performing this function 

during normal site work. This person will maintain contact with off-site response teams and 

notify additional agencies or offices that need to be contacted. 

Decontamination personnel will stand by to perform emergency decontamination. 

Decontamination personnel will also assist the safety officer in rescue operations when 

necessary. 
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Field personnel will assist in rescue operations or take over for decontamination personnel 

when they are required for other duties. 

11.4 EMERGENCY SITE COMMUNICATIONS 

Emergency communications will be maintained by use of air horns kept in the support areas 

and with each work crew. The emergency communications codes are given in Table B-7, On

Site Emergency Communications . 

11.5 EVACUATION PROCEDURES 

Some areas to be investigated may contain various types of unexploded ordnance (UXO). All 

movement on the site, EVEN UNDER EMERGENCY CONDITTONS, shall be along cleared 

roads and pathways. Cleared roads and pathways shall be marked. ON-SITE WORKERS 

SHALL NOT STRAY FROM THE CLEARED PATHWAYS AND ROAD! 

Evacuation from work sites shall be along the access paths cleared to the various worksites. 

Equipment shall be placed so as not to impede emergency escape and evacuation along the 

cleared pathways . Evacuation routes from work areas shall be discussed daily for each work 

crew as a part of the daily safety meeting. 

11.6 EMERGENCY DECONTAMINATION AND FIRST AID 

Decontamination procedures used in emergency situations will vary greatly with the severity 

and particulars of the situation. The AE Site Safety Officer is first aid/CPR certified and will 

provide advice on the medical and decontamination procedures to be used in each emergency 

situation. General guidelines for first aid and decontamination procedures are given below. 

11.6.1 Inhalation Exposure 

Remove the victim from the exposure area to an area with fresh air. Attempt rescue only if 

proper protective gear (Level B or C) is available for the rescue team. Remove protective 

clothing and respiratory protective gear as soon as possible to determine if the administration 

of CPR is necessary. If so , complete decontamination while CPR is being administered. 

Continue CPR until emergency medical unit arrives . If CPR is not required, complete 

decontamination and transport to hospital ; administer other first-aid as indicated . 
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TABLE B-7 
ON-SITE EMERGENCY COMMUNICATIONS 

AIR HORN SIGNAL 

THREE SHORT BLASTS 
ONE LONG BLAST 
CONTINUOUS LONG BLASTS 

HAND SIGNALS 

HAND GRIPPING THROAT 
GRIP PARTNER'S WRIST 
HANDS ON TOP OF HEAD 
THUMBS UP 
THUMBS DOWN 

March, 1995 

ACTION 

SHUT DOWN EQUIPMENT, STAND BY RADIO 
RETURN TO NEAREST SUPPORT ZONE 
EVACUATE SITE BY BEST, FASTEST ROUTE 

MEANING 

OUT OF AIR, CAN'T BREA THE 
LEAVE AREA IMMEDIATELY; NO DEBATE 
NEED ASSISTANCE 
OK; I'M ALL RIGHT; I UNDERSTAND 
NO; NEGATIVE 
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11.6-2 Contact Exposure 

Remove victim from area and flush affected area with water only. Be careful not to spread 

the contamination to other parts of the body. Remove protective clothing and flush area with 

water only . Consult references to determine if soap and water wash is indicated. Do not 

remove respirator until removal of contaminant from body is reasonably assured and the victim 

is well into a clean zone. 

11.6-3 Physical Injury 

If a physical injury occurs or worker collapses in a clean zone . First aid will be administered 

as indicated. 

If a physical injury occurs in a contaminated zone, care must be taken to prevent contact of 

any contaminant with open wounds. The wound can provide easy access to the body for toxic 

chemicals which are not normally a skin absorption problem. Protective clothing will be 

removed carefully to avoid additional injury and avoid any exposure of the wound to 

contaminants on the clothing. 

If a worker collapses or loses consciousness in a contaminated zone, remove protective clothing 

and respiratory protective gear as soon as possible to determine if the administration of CPR 

is necessary. If so, complete decontamination while CPR is being administered. Continue 

CPR until emergency medical units arrive. If CPR is not required, complete decontamination 

and transport to hospital; administer other first-aid as indicated. The field site will have at 

least two persons certified in CPR and first-aid per shift. 

11.7 EMERGENCY MEDICAL TREATMENT AND FIRST AID 

A first aid kit large enough to accommodate anticipated emergencies will be kept in the 

support zone. In addition, each work crew will carry a smaller first aid kit for minor injuries. 

If any injury should require advanced medical assistance, the victim will be transported to the 

hospital. 

Each work site will have a vehicle for transportation to the hospital. Keys will be left in or 

near the ignition. 

June , 1995 
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11.8 EMERGENCY AND PERSONAL PROTECTIVE EQUIPMENT 

The support zone will have the following emergency equipment: 

Self-Contained Breathing Apparatus (SCBA); 

First Aid Kit; 

Fire Extinguisher (A, B, C Type); 

15-Minute Emergency Eyewash Station; and 

Air Horn. 

Each work crew will have at the work site the following emergency equipment: 

11.9 

First Aid Kit; 

Fire Extinguisher (A, B, C Type); 

Hand-Held Eyewash; and 

Air Horn. 

EMERGENCY TELEPHONE NUMBERS 

Emergency telephone numbers for medical and chemical emergencies are given in Table B-8, 

Emergency Telephone Numbers . These numbers will be displayed prominently near each site 

phone. 

11.10 DIRECTIONS TO HOSPITAL 

Directions to the nearest hospital are shown and described in Figure B-3 , Route to Geneva 

General Hospital. The map will be displayed in the command post and kept in every site 

vehicle . 
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TABLE B-8 

EMERGENCY TELEPHONE NUMBERS 

SENECA ARMY DEPOT 
ROMULUS , NEW YORK 

Ambulance 

Fire 

Police 

SEDA 

SEDA 

SEDA 

Geneva General Hospital 
186-198 North Street 
Geneva, New York 

SEDA Staff Duty Officer 

Seneca Army Depot Security 

On Post Calls 

Chemtrec 

National Response Center -
Environmental Emergencies 

Randy Battaglia - Seneca Army Depot 
Environmental Contact 

March, 1995 

- HF A Senior EOD 
Field Supervisor: 

- Project Manager: 

(607) 869-1436 

(607) 869-1316 

(607) 869-0448 

(315) 798-4222 

(607) 869-0251 

(607) 869-1243 

3-0-xxxor 
4-1-xxx 

(800) 424-9300 

(800) 424-8802 

(607) 869-1450 

See Appropriate Scoping Document 

See Appropriate Scoping Document 
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ATTACHMENT B-1 

CHEMICAL HAZARD EVALUATION SHEETS 



Chemical Hawrd Evaluation Sheets for the subject site 

are provided in the appropriate Draft RJIFS Project Scoping 

Plan that serves as a supplement to this Generic 

Installation RIIFS Work Plan 



ATTACHMENT B-2 

STANDARD OPERA TING PROCEDURES FOR 
EMERGENCIES DUE TO COLD AND COLD STRESS MONITORING 

STANDARD OPERATING PROCEDURE FOR 
EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORING 
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Field operatioos during winter mnths can create a variety of hazards for the 
employee. Frostbite, frostnip, am hypothermia can be experienced arrl, if not 
remedied, cause severe health effects am even death. Therefore, it is im
portant that all employees are able to r~nize the symptoms of these corrli
tioos and correct the problem as quickly as possible. 

A. 'mE Eh1:X:lS OF <XU> 

Persons worki.n; outdoors in temperatures at or below freezing may experience 
frostbite. Extreme cold for a short time may cause severe injury to the bcdy 
surface or result in profcxm:3 generalized coolin;, causin; death. Extremities 
such as fingers, toes, am ears are most susceptible. 

Prolon;ed exposure to extreme cold produces the followin:1 symptans: shiver
in:3, ni:mtn!ss, low b::,dy temperature, drowsiness, am marked muscular weak-
ness • . 

Two factors influence the develqment of a cold injury: ambient temperature 
and wim velocity. Windchill is used to describe the c:hillin; effect of m::w
ing air in canbination with low tenperatures. Table 1 shows a win::lc::hlll 
chart. As a general rule, the greatest incremental gain in windchW occurs 
when a wim velocity increases fran · 5 mph to 10 q:il. Additionally, water 
conducts beat 240 . times faster than air. 1'herefore, the body cools dramatic
ally wen personal protective equipnent is rem::,ved am clot:hin3 mdemeath is 
perspiration-soaked. 

~ere are three categories of cold-injury: frostnip, frostbite, am byp:>
themia. 

l. Prostnip 

Prastnip is the initial symptan -cf frostbite ard is characterized by a 
whitened area cf the skin accmpanied by a burnin; or painful feel~. 

Emergency Care 

Wam the affected area either by body heat or waim (not bot) water. 

2. Frostbite 

Frostbite is local tissue damage caused by exposure to low temperatures. 
Ice crystals fom., either superficially or deeply, in the fluids and un
derlyinsJ soft tissue of . the skin. 11le nose, cheeks, ears, fin;Jers, am 
toes are most o llllk nly affecte:!. 

Frostbite synptcms 

• Skin is cold, ham, white, am 11.lmb. 

• Skin mirt be blisterin;. 
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0 Victim may n::>t be in pain. 

0 In advanced cases victim experiences mental confusion . 

0 Judgment iropaiment. 

0 Victim will stagger. 

0 Eyesight failure. 

0 Unconsciousness. 

41 Shock Sj'fflptans, followed by death. 

Frostbite Emergency care 

Cover the frozen area arrl wam the victim with extra clothing arrl blan
kets. Bring the victim irxbors (if possible) am allo.r victim to drink 
watm ligui.ds. 

Rewam the frozen area quickly by imnersion in wacn (~ .!:E!) water. -ihe 
best temperature is between 102 am 105°f'. ~ procedure m;rJ take up to 
thirty minutes. The. victim will experience greater am greater pain as 
tissues thaw. 

If wam water is not ~ilable or -not practical to use, wrap the affected 
area in 11 sheet am wacn blmlkets. · · · 

'Severe swell.iJ13 will develop rapidly after thawirg. Discontinue wat:mil1;1 
the victim as soon as the affected area beccllles flush. 

When the affected area has been watmed, have the victim exercise it. If 
the fingers or toes are involved, place dcy, sterile gauze between the 
digits to seplrate them. 

If travel is necess&I}', CCJ'ler . the affected parts with sterile or clean 
clothes am keep the injured areas elevated. Obtain medical assistance as 
soon as possible. 

It is important during treatrrent that you do~: 

• Rub the affected area as rubbin; tJa'J cause gan;rene ( tissue death). 

• Allow the victim to put the affect:m part near .a hot stove or fire. 

• Break blisters. 

• Allow the victim to walk if the affects! · area is the feet. (However, 
walkin3 ai a frozen foot is better than staying in the cold.) 

• Apply other dressirgs unless the victim is to be transported for medi
cal. aid. 

• Allow the victim to S1Dke or dr~ alc:ob:>l. 
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It is important to protect the frozen area fran further injury, to warm 
the affectai area rapidly, am. to maintain respiration. Never allorw the ~, 
affected area to refreeze. This may lead to further damage and result in _ j. 
eventual auputation. 

It is also important to remember that areas that have ha:3 frostbite are -
m::,re susceptible to recurrent frostbite. 

3. Hypothermia 

Hypothermia results fran prolon;ed exposure to the cold thereby lo.erin; 
the body's cx,re temperature. Cold does mt necessarily mean temperatures 
below freezin;, as h}'POthermia can be caused by tenperatures abc:,.,e 32°F 
when the person is hu.n;ry, wet, tire:i, and over-exerted. The target organ 
of hypothemia is the brain. 

BYJX>thermia synptcns 

0 Severe shiverin3. 

0 Abnotmal behavior. characterized by decreased efficiency, decreased 
level of cammnication, forgetfulness, repetitive behavior, poor m::>tor 
skills, poor judgmenL, am general apsthy. 

• Listlessness am sleepiness. 

• Weakness, inability to walk, ard repeated fallinJ. 

• Later stages include collapse, stupor, unconsciousness, am eventual 
death. 

During bypot:bemia, the body's them:>regulatory mechanisms my shut down • . 
Shiver!DJ · is the body's way. of WUJDin3 itself. At ·95~, the body will 
produce maxinn shivering. At 87 .89F, the body loses its aqac:ity to 
shiver. Table 2_ lists the signs of bypotbemia. flle worker's exporure to 
cold should. be in:nediately tenniriate:i wen severe shiverin3 beccmes evi
dent. 

It is important ·to note that if a victim is fc,um in a remote area, de
spite the· death-like appearance, the perscn may be saved. All attempts 
should be na:Se to revive the victim. 

Hypothermia Emergency Care 

All stages of hyp:,thennia are treate:i by either passive or active re
~. Passive rewa.mi.D3 is accaDplisbed by better conservation of the 
patient's body heat. However, the victim's themoregulat:oey mechanisms 
must be intact. = 

Active re'tlU2Din:J means heat is applle3 to the victim by an external. 
source, either surficially an:Vor through the core. Treatment includes: 

• Preventing further heat loss. &!aloVe the victim to vam, dey pla:e (ait 
of the vim, cold, am raWsru,>. j 
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0 Remove wet clothing piece-by-piece am dry the urrlerlyi03 skin. 

0 Dress in several layers of wacm, dry clothin;, givifl3 preference to the 
central body core rather than the extremities. 

° Cover the victim's head, then wrap victim in blankets. 

0 If the victim is conscious, allow him/her to drink hot fluids. 

0 Monitor oral body temperature every 15 minutes. If body temperature 
falls below 96.S°F, the team member should not be allowed outside until 
body temperature returns to mcnal. 

In more ,severe cases of hypothemi.a, implement the above treatment but 
also institute sane type of active rewaolll.D3, includin;: 

- Electric pids or blankets 

- Bot-air blowers or heaters 

- Seated blankets or clothes 

- Ose cf hman body heat 

It is important to watch for signs of return of the nocnal themo
regulatory mecbanisns (sbiveri.n;, teeth c:hatterin;, •goose flesh• ) , am to 
mnitor mental status. 

Victim should ·be transferred to a ID!!dical facility after the energency 
care steps have been initiated and slnlld rot be allowed to return to work 
for at least ,a blurs. 

If there has been severe hypothemia, the victim sb:>u1d not be cxmsi.dered 
dead despite bis/her appearance. Treat the victim as stated abc7le am 
prepsre for transfer to a medical facility. If the ·victim is pJl~less am 
not breat:hin;, perfom CPR. 

Table 3 lists 1hresb:>ld Limit Values for workin; in the cold. 

wort-wa.cmi.D3 Regimen 

If. work is perfomed conti.ruously in the cold at an equivalent chill tem
perature (~) or below -7-C (20~) heated wai:m1n; shelters (tents, cab-
ins, rest roams, etc.) shall be made available nearby am the workers 
encouraged to use these shelters at regular intervals, the frequency de
perdin; on the severity of the envircn:Dental exposure. 'l'he cnset of heavy 
shiverin:3, frost:nip, the feeli.DJ cf excessive fatigue, drowsiness, irrita
bility, or egpboria, are: in:U.catians for imeUate return to the shelter. 
Rlen enterin] the heated shelter the outer layer cf clothi.Dg shall be 
remcned am the asain::Ser cf the clot:bin; loosened to pemit sweat evapo
ration or a c:bzm3e cf dry wart cl.ot:hi.n; pro,ideS. A c:bar¥Je of dry work 
clot:hi.D3 shall be preRided as necessary tD prevent workers frcm returnin3 
tD their writ vith wet clothin;. ·De!JJdration, or the loss of body fluids, 
occurs insidiously in the cold enri.rcnDent am may increase the &USCePti
bility of tbe varker to cold injuxy due to a significant c:ban:Je in blood 
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DRAFT 
flow to the extremities. Warm sweet drinks arrl soups should be provided at 
the worlc site to · provide caloric intake arrl fluid volume. 'nle intake of 
coffee should be limite:3 because of diuretic arrl circulatory effect. 

For work practices at or beiC)I,/ -12°F (10°F ) ECT, the following shall ap
ply: 

1. The worker shall be un::ier constant protective observation (bu&fy system 
or supervision). 

2. The work rate should not be so high as to cause heavy sweatin3 that 
will result in wet clothing; if heavy work J111St be done, rest periods 
must be taken in heated shelters arrl opportunity for changing into dry 
clothin:3 shall be provided. 

3. New employee shall not be requi.re::l to work full-time in cold in the 
first days until they becane accustaned to the workin; corrlitions an3 
r~re::l protective clot:hin;J. 

4. The weight am bulkiness of clothing shall be included in estilDating 
the required work'. perfo?:manee am weights to be lifted by the worker. 

5. 1'be work sball be arran::1ed in such ·a wzrt that sittinJ still or staming 
still for long periods is minimized. O~tected mew chair seats 
shall not be used. 'l'he worker should be protected £ran drafts to the 
greatest extent possible. -

6. 'l'he workers shall be instructed in safety am health procedures. 'l'he 
trainiDJ prograu shall include as a minimm instruction in: 

a. Proper rewaming ptocedures arrl ai:propri.ate first aid treatment. 

b. Proper clothing pra:tices. 

c. Proper eating am drinking habits. 

d. Recogniticn of impending frostbite. 

e. Recognition signs and symptoms of imperxUn; hypothermia or excessive 
000li.ng of the body even when shiverin; does mt occur. 

f. Safe work pra:tices. 

Special caution shall be exercised ,-nen worki.ng with toxic substances. 
Cold exposure f/JZtf require reduce:! exposure limits. 

Eye protection for workers e:nployed out-of-doors in a snow am/or ice
covered terrain shall be supplied. Special safety goggles to protect 
against ultraviolet light md glare ( which can produce temp:,rary can
jurctivitis an:Vor temporary loss of vision) and blOlli.t,; ice crystals are 
r~rm libere there ts an expmse of snow C011erage c:ausin; a potential 
eye exp:,sure ba:am. 
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DRAFT 
Workplace zronitoring is re;uire:1 as follows: 

a . Suitable therm::metry should be arrangro at any workplace where the 
enviromiental temperature is be.low 16°C (60°F) to enable overall can
pliance with the requirements of the TLV to be maintained. 

b . Whenever the air temperature at a workplace falls belo. - 1 °C (30°F) , 
the dry bulb temperature should be measured arrl recorded at least every 
four hours. 

c. In in:ioor workplaces, the wim speed soould also be recordm at least 
every four hours whenever the rate of air movement exceeds 2 meters per 
secon::! ( 5 mpb) • 

d. In outdoor work situations, the win:3 speed should be D?asured and re
corded together with the air temperature whenever the air temperature 
is belo. -1•c (30°F). 

e. 1'he ~ivalent chill tenperature shall be obtained fran ~e l in all 
cases where air movement measurements are required, arx3 shall be re
corded with the other data whenever the Eqtli.valent chill tsuperature is 
below -7-C (20°F) • 

F.mployees shall be excltdm fran wrk in cold at -1-C (30°F) or below if 
they are sufferi.DJ fran c:U.seases or takir,; medication which interferes 
with nomal body tenperature regulation or reduces tolerance to wrk in 
cold enrircnnents. Workers who are routinely exp>Sed to temperatures below 

.-24°C (-lO°F) with vim speeds less than S mph, or air temperatures below 
-1a•c (0°F) with vim speeds llbcwe s mph should be ~ically certified as 
.suitable for such ~es. 

Trauna -sustained .in freezing or subzero ccnlitions requires special atten
tim, because an injure:3 worker is predispose:! to secondary cold injury. · 
Special provisions mst be made to prevent hypothermia am secondaey 
freezilr3 of damaged tissues, in addition to providinJ for first aid treat
ment. 
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Core 
Temperature 

OC °F 

37.6 

37 

36 

35 

34 

32 
31 

30 
29 

28 

27 

26 

25 

24 

22 

99.6 

98.6 

96.8 

95.0 

91.4 

89.4 
87.8 

86.0 
84.2 

82.4 

80.6 

78.S 

11.0 

75.2 

71.6 
21 69.8 

20 

18 

17 

9 

68.0 

64.4 

62.6 

48.2 

TABLE 2 
DRAFli 

SIGNS OF HYP0TBERKIA 

Clinical Signe 

•Normal• rectal temperature. 

•Normal• oral temperature. 

Mataboli.c rate increases in an attempt to compensate for heat 
loss. 

Maximum shivering. 

Severe hypothermia below this temperature. 

consciousness clouded, blood pressure becames difficult 
to obtain but react to light; shivering ceases • 

Prograsaive losa of consciousness; muscular rigidity increases; 
pulae and blood pressure difficult to obtain; respiratory rate 
dac:raases. 

Ventricular fibrillation possible with myocardial irritability. 

Voluntary motion ceases; pupils nonreactive to light; deep 
tendon and euperfici.al reflexes absent. 

Victim seldCID conecious. 

Ventricular fibrillation may occur spontaneously. 

Pulmonary edema. 

Meximnn risk of ventricular fibr illation. 

C&rdiac st&ndetil.1. 

Lowest accidental hypothermia •i.ctim to recover. 

Iaoelectri.c electroencephalogram. 

Lowest artifici&ll.y cooled hypothermia patient to recover. 
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THRESHOLD LIMIT VALUES ·voRK I ll~Krf·UP SCHEDULE FOR FOUR-HOUR SHIFT• 

Al~ TEMPERATURE - SUNNY SKY NO NOTICE ABLE VIND 5 MPH VIND 10 MPH WIND 15 MPH W IHD 20 HPH W IHO 
NUMBER NUMBER NUHBER HUMBER HUMBER 

MAUMllt OF MAIIMUN OF MAUHUH OF '"IIIHUH OF KAXIHUH OF oc (APPROI) Of IIORIC PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BREAKS 

l. •Ho TO •28° .15o TO .190 (NORMAL BREAU, l (NORMAL BREAKS, l 75 MINUTES 2 55 HINUTES J 40 MIHUTES 4 

2. •H' TO •ll' -200 TO -240 (NORMAL BREAU) l 75 MINUTES 2 55 MINUTES l 40 MINUTES 4 30 MINUTES 5 

l. .320 TO •l4o •25° to •29° 75 MINUTES 2 55 MINUTES l 40 MINUTES 4 JO MINUTES s HON - EHER6EHCY WORK 
SHOULD CEASE 

4. •l!I' TO •37° •JOO TO •l4o 55 MINUTES l 40 MINUTES 4 JO MINUTES 5 NOH-EMERGENCY WORK . 
SHOULO CEASE 

•J5° to •l9° 40 MINUTES 4 JO MINUTES 5 NOH•EHERGENCY WORK 0 I. •38° TO •39° :.t, SHOULD CEASE 

> 
•• .40o TO •42° -400 TO .440 30 MINUTES 5 NON•EHERGENCY WORK -rJ SHOULD CEASE -i 
1. •U0 I HLOV .450 I 8£LOV NON•EHERGENCY WORK 

SHOULD CEASE 

Not111 (t) Schtdult 1pplte1 to Mod1r1tt to ht1,y vork 1ctt,tty vtth v1r11•up beaks of ten (10) Minutes tn a warm locatton. For Ltght·to · Hoderate Work 
(lt•tted phy1tc11 1tOYt11ttntl1 tpp1y tht tchedult ont 1ttp 1over. For •••mple, et •30°F wtth ·no nottceable wtnd (Step 4), a worker at I Job 
vtth ltttlt phyttct1 ■o,tMnt 1hould h1,1 1 Ml•f"""" vork pertod of 40 Minutes wtth four bf-eeks tn a 4-hour pertod (Step 5). 

(b) Tht fo11ovtno ts suggested 11 • gutdt for esttMattng wtnd ve1octty tr accurate tnformatton t, not 1v111ab1e: S mph: 11Qht flaQ moves; ID 
11ph1 ltoht flag fully t•tended& 15 Mphs ratsa1 newspaper sheet, 20 mph: blowtng and drtfttno snow. 

(c) If only tht wtndcht11 cooltno rate ts avat1ab1e, a rough ru1a ·of thumb ror epplytng tl rather than the temperature and wind velocity fa c· 
tort given 1bov1 would bel (1, spect11 warMAup breaks should be tntltated at• wtndchtll or about 1750 Wtm2; (20 111 non•t'ffleroeney wort 
1heuld hlvt c11td •tor below I wtndcht11 of f250 Vlm2• In general the warm-up tchedult provided above 11toht11 under comp ensate, for the 
vtnd et tht WlnHr temperaturts, 111uMtng 1ccltM1tt11tton Ind c1othtng approprtate for wtnter wort. On the other hand, the chart 111ohl1y 
ovtr•c011pen11t11 for the actual te111per1turt1 tn tha colder ranges, since wtndy condtllon1 rarely prevatl at extremely low temperatures • 

.._....-~-- " ' .. --.~----...,.-----,..-- .... -------.-,-----
•M1pted fr0111 Occup1tton11 Health I Safety Dtvt1ton 1 Saskatchewan Department of Labour. 

t·,:-,) 
¾.,..,.,· •.· -~ 
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DRAFT 
Field operations durir13 the s1..mrer nonths can .create a variety of hazards to 
the employee. Beat cramps, heat exhaqstion, and heat stroke can be experi
enced; and if oot remedied, can threaten life or health. Therefore, it is 
important that all employees be able to recognize syrrptans of these condi
tions an::3 be capable of arrestirJ:3 the problem as quickly as possible. 

A. THE EFFEX:'IS OF HEAT 

As the result of normal oxidation processes within the tody, a predictable 
anount of heat is generated . If the heat is liberated as it is famed, 
there is no charge in body tetperature. If the heat is liberated m:Jre 
rapidly, the body cools to a point at which the production of heat is 
accelerated arx1 the excess is available to bri03 the body temperature back· 
to normal. 

Interference with the elimination of heat leads to its accumulation and 
thus to the elevation of body temperature~ As a result, the person is 
said to have a fever. When such a cxxrlition exists, it produces a vicious 
cycle in which certain body processes speed up and generate additional 
heat. 'lben the bcdy JlllSt eliminate not cnly the normal but also the addi
tional. quantities of heat. 

Beat produced within the body is brought to the surface largely by the 
blCX>dstream _ and escapes to the axuer surroundings by cx,nduction and ra
diation. If air m>vesiellt or a breeze strikes the body, additional heat is 
lost be convecticn. However, when the temperature of _the surroundi.n; air 
becanes equal to or rises aboY'e that of the body, all of the heat must be 
lost by vaporizaticn of the ncisture or sweat £ran the skin surface. As 
~e air· beccmes m:>re hc.lnid ( contains m:>re m:,isture) , vaporization fran the 
skin slows cbwn. 11ms, on a day when the temperature is 95 to 1oo•r, with 
high humidity and little or no breeze,, conditions are ideal for the re
tention of heat within the body. It is en sucb a day, or m:,re camcnly a 
succession of suc:b days ( a heat wave) , that medical emergencies due to 
beat are likely tD occur. Such emergencies are classified in three catego
ries: beat cranps, beat exhaustion, and heat stroke. 

l. BEATOAMPS 

Beat crimps .usuaJ1y atfect pecple ~ work in hot enviroments w 
pempire a great deal. Less of salt fran the body causes very punful 
cramps of the leg am abdauinal mseles. Beat cramps also m8f result fran 
drinkil'J3 iced water or other drinks either too quickly or in too large a 
cpantity. 

Beat Crag:, Symptans. '1'be symptoms of heat cramp are: 

• Muscle camps in legs and abdc:men, 
• Pain a::cmpanyin; the .cramps, 
• Faintness, and 
• PrOfuse perspiration. 

Beat Crvrgency care. BszDve the patient to a cool place. Give him 
sips of~ds sucb as •Gatorme• or its equivalent. Apply manual pres
sure tD the craapad mscle. Rsove the patient to a _hospital if there is 
any indication of a mre serious pccblem.. 

l 
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2. EFAT DCBAllSTICN DRAFT 
Heat exhaustion occurs in irrlividuals workin; in hot envirorw3nts, and may 
be associated with heat cramps. Beat exhaustion is caused by the pooling 
of blood in the vessels of the skin. '!be heat is transported fran the 
interior of the body to the surface by the blood. The blood vessels in 
the skin beo:me dilate<l an::l a large anount of blood is p::,oled in the skin. 
nus condition, plus the blood pooled in the lower extremities when an 

in:h vidual is in an upright ?)Si tioo, may lead to an inadequate return of 
blood to the heart and eventually to i:nysical collapse. 

Beat Exhaustion Symptans. The syrti>toms of heat exhaustion are: 

• Weak pulse; 
• Rapid and usually shallow breathin;: 
• Generalized weakness: 
• Pale, clamDy skin: 
• Profuse perspiration: 
• Dizziness; 
• Orx:onsciousness: and 
0 Appearance of having fainted (the patient resp:,n:35 to the same treat-

nent administered in cases of faintin;) • 

Beat Exhaustion DDergency Care. lel0ve the patient to a cool place w 
rem::we as much clothing as p:lSSible. Ac:hinister cool water, •Gatorade,• 
or its equivalent. If possible, fan the patient contimal.ly to rem:we 
heat by convection, bJt do ·not allCM chillln3 or overcoolin;. Treat the 
patient for shock, and remve him to a medical facility if there is any 
indication of a m::>re serious problem. 

3. BFA1' S11QQ; 

Beat stroke is a profound disturbance of the beat-regw.atin; mechanism, 
associated· ·with high fever and collapse. ~ this c:::onditiai teSUlts 
·m corwulsions, unconsciousness, and even death. Direct exposure to sun, 
poor air circulation, .poor i:nysical conditicn, and ad'1anced age (over 40) 
bear directly en the terdency to heat stroke. It is a serious threat to 
life and carries a 20 percent acrtality rate. Alccholics are extremely 
susceptible. -

Beat Stroke Sympt.azs. ~ synptans of beat stroke are: 

• SUdden aiset: 
• Dry, bot, and flushed akin1 
• Dilated plpils1 
• Early loss of consciowiness1 
• FUll and fast pilse1 
• Breathug deep at first, later shallow and almost absent1 
• Muscle t:witcbi.03, grCM!ng into convulsions, and 
• Body teq,erature reacbh13 105 to 106•F or higher. 

Beat Stroke DDergency care. 1"e1tier that this is a true emergency. 
Transportatiaa to a . D!di.cal facility should not be delayed. Remove the 
patient to a 0001 enrircnnent if· possible, an:S rem:,ve as mc:b clothirg as 
possible. Assure an open aitvay. Beduce ~ teq:,erature pc~y, pref
erably by wrapping in a ~ sheet or else by dousing the body vith water. 

2 



DRAFT 
If cold packs are available, place them under the arms, around the neck, 
at the ankles, or at any place where blcod vessels that lie close to the 
skin can be cooled. Protect the patient fran injury durin:; convulsions, 
especially frau ton;ue biting. 

B. AVOII:Wa OF BEAT-REIAnD ~ 

Please note that in the case of heat cramps or heat exhaustion, •Gatorade• 
or its equivalent is Sll:Jgested as part of the treatment regime. !be reason 
for this type of liquid refreshnent is that such beverages will return 
JtUdl-needed electrolytes to the system. Without these electrolytes, body 
systens canrx,t fmction properly, thereby increasin; the represented 
health hazard. 'ttlerefore, wen personnel are workin3 in situations where 
the ambient temperatures and hlnidit:y are high, and especially in situa
tions where protection Levels A, B, and C are require, the site safety 
officer must: 

• Assure that all euployees drink plenty of fluids c•Gatorade• or its 
equivalent): 

• Assure that frequent breaks are scheduled so overheating does not oc
cur: and 

· 
0 Bevise work schedules, when necessary, to take advantage of the cooler 

parts of the day {e.g., 5:00 a.m. to 1:00 p.m. and 6:00 p.m. to night-
fall). . 

• Assure that workers are a::climated before al.lowing them to work for 
extended periods. Beat induces a series of physiolo;ical and p;yc::bo
logical stresses that the imividual worker must adjust to durini; the 
first week of beat exp:,sure. workers sb0Ul.d slowly work · into .their 
peak work perfomance over a two-week period. workers atsent fran the 
site several days must be allcwed to becane reacclbated. 

If protective clothin; must be worn, especlally Levels A ·md B, the Sa:J
gested guidelines for anbient temperature and maxinnn vearini; time per 
excursion are given in the followirq '!'able: 

SUggested --guidelines for contimous use of 
Level A -or Level B protection: 

Ambient 
Temperature 

c•r> 
Above 90 
85 to 90 
80 to 85 
70 to 80 
60 to 70 
SO to 60 

Max1nnn Wearin; 
Time per Excusion 

3 

(mimtes) 

15 
30 
60 
90 

120 
180 
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C. ~R&D'JERY mliIME DRAFT 
Qle method o f measur in; the effectiveness of employees' rest-reco.,ery 
regime is by ncnitorin:; the heart rate . 'nle •srouha Guideline• is one such ~ . 
method : J 

0 
· During a thr~rute period, count the p..11.se rate for the last 30 
secorrls of the first minute, the last 30 secorrls of the seo:>oo minute , 
and the~ 30 secorrls of the third minute. 

0 Double the count. 

If the recovery pulse rate during the last 30 seccn:ls of the first minute 
is at 110 beats/mirute or less, and the deceleratioo bec-,een the first, 
secom, and third minutes is at least 10 beats/mimte, the work-recovery 
regime is acceptable. If the employee• s rate is above that specified, a 
lo~er rest period is required, accanpanied by an increase intake of 
fluids . 

4 



K:AT Sntt:SS tOHTCRifC DRAFT 
HAH£i OAl(fTUC: 

-' SIT(i 

Ctff'AKfl la:ATIONi 

Puhe Rate Honitorino C,0 1econd rest prior to first ae11urment): 

Starting T iae I Pulae Rates t1e1ta/■inute; 

mt ,0 HCel rftt 30; b/•1 

rat ,a Neel rest ,0; b/a; 

mt'° aec., ' mt ,o, b/a; 

St.at't1n; T iae 1 Pul• lat.es bnts/■inute; 

rat ,0 He., t mt ,a, b/a; 

rest ,a sac., t rest ,0; bl•; 

~ 
mt'° see., t rest'°' b/a; 

Startini; Tau Pul• Rat•• bnta/■inut.a& 

I '9t JO eec., I mt'°' b/•t 

~ 
mt JO-=•• nst ,a; b/■t I 

rat QJ NC.I I mt'°' b/•t 

StarUng Tai Pul• lat.es beeta/~•t 

nat JO NC•I 1 mt'°' b/•t 

rest JD aec.1 t rat ,a; b/•1 

rat ,a Neel 1 mt 601 b/•1 

Mrthodaf~Ul"mffltl 

CaratJd Artft'YI t Jnatnaent (apecify typa)I 

Sdf-0.teau.Md I leoort1r:11 

~ -. Slt.e s.rety Grficera (Cont.rctarh (Cantnct tbnltor) 
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ATTACHMENT B-3 

ON-SITE DOCUMENTATION FORMS 





PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

I have read and agree to abide by the contents of the Health and Safety Plan 
for the following project: 

Signed 

Date 

Return to Office Heal. th and Safety Re pre sen ta tive before starting to 
work on subject project work site. 

ES-COR-13(4/87) 



1NC1DrnT REPOOT 
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Inc. rpt . no . : 

DRAFT 

---

0>.TE or REPORT -------

SITIZ 

SITE I.OCATONz 

JU:PORT PREPARED !Y& 

INCIDENT CATEGORY · 
(check all that apply) 

_ Inju:y 

Near Mi•• 

Illness 

rir• 

TITLE 

_ Property Damage 

_ Clemical Exposure 

Motor Vehicle _on ait• equipment _ Electrical 

Mechanical Other 

DATE ANP TIME QT It!CXPtHT _________________ _ 

Farrative Eeport of Incident, 
(Provide autticient detail ao that th• reader ••Y fully 
undarstand the action■ leading to er contributin9 to the · 
incident, the incident occurrenea, and action■ fcllowinq the 
incident . >.ppand additional ■he eta o! paper· it neca■■ary . ) 
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HIIfftSSES TQ INCIDENT 

INCIDENr REPCRT 
Page 2 of 6 

l. NAM! COMPANY 

Inc. rpt. no. : ---

AODRE=s=s=------------- ---------
TILE PHONE NO. ----------------------

2. NAM! COM.PA.NY 
AODRE=s~s------------- ---------
TELEPHONE NO. 

______________ ....:., ______ _ 
l?PVBIES 

FIRST INJVBEP PtRSQH 
Name and Addraaa ct Injured: 

SSN: A9e: --- Sex: ---
Year• ct Service: Ti•• en Preaent Job: 

Title/Claaaiticaticn: 

Severity ct Injury or Illn•••= __ Non-disablinq 
_ Disabling Medical Traaaent 
_ Tatality 

Estimated N~•r ct Daya Avay rrO'JI Job: 

Nature ct Injury or Illn•••1 

elppsifieation ot ln1ua1 

Fracture■ 
Dia locations 

Beat Burn• = Chemical Burn■ 
Col~ Ixpo•ur• = rrosC)it• 



INCIDENT REPOOT 
Page 3 of 6 

DRAFT 

Inc . rpt. no.: __ _ 

_ 6pt·aina Radiation Burna Heat Stro>ce 
Abra■ iona Brui••• Beat 

- Exhauation 
Laceration• Sliatera Concua ■ ion 
Puncture• Toxic Re1piratoey"'fxposure 

- raint/Oiizine••- ~it•• == Respiratory A1~•r;y Toxic 
Ingeation 

_ Dermal Allergy 

Part of Body At!ecteds 
Degre• ot Diaabilitya 

Oate Medical Car• wa■ Receivedz 
Where Medical Care ~a• Receiveda 
Addreaa (if off- aite)a 

It Hospitalized 
Name, Addrea1 and Telephone No . ot Hospital: 

Name , Addrea■ and Telephone No. of Phyaician 

StCQHP INJJJE?P PtBSQN 
Name and Addr eaa of Injured : 

Aqe : __ _ Sax: ---
Year • of Service s 
Titl e/ Claaa itications _______________ _ 

severity of Injury or Illne■ s z ___ ~on-diaal:>lin; 
Diaablin; Medical Treauant 

- Fatality --
Eati:ated Number of Days Avay Fro: Job: 

Natura of Injury or Illne■a: 



DRAFT 
INCIDENT REPCRT 
Page ◄ of 6 

Clc~ei!icction or In1ux:yi 

Fracture• 
Oi ■ location• ::= Sprain• 
Abrasion■ 

_ Heat Burn• 
Chemical Burns 

- ~adiation Burma = Brui■•• 

Inc. rpt. no.: ---

Cold Expo•ura 
- rro•tbit• 

Beat stroke 
- Beat 
- rxbau•tion 

Laceration■ Blister• Concu••ion 
Puncture• - Toxic Respiratory Exposure ::= raint/Oiizine•■- !it•• 

_ Respiratory Allergy - 'Toxic 
Ingestion 

_ Dennal Allarqy 

Part of Body Af!ectedz 
Degree of Oiaabilitys 
Oate Medical Care vas Received: 
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1.0 OBJECTTVE 

The objective of the Respiratory Protection Program is to provide Engineering-Science, Inc. 
(ES) Northeast Operations field personnel with sufficient information and guidance to 
adequately protect themselves from potential inhalation hazards during hazardous waste or 
industrial field operations . The use of respirators to protect personnel from inhalation 
hazards is permitted by OSHA under 29 CFR Part 1910. 134 when other more positive 
methods of protection, such as engineering controls (e.g., ventilation) or work practices (e.g. , 
substitution) are not feasibl.e. 

2.0 NEED FOR RESPIRATORY PROTECTION 

OSHA has established safe exposure levels for various airborne contaminants that may be 
encountered at sites during field operations. If worker exposure to these substances exceeds 
the OSHA permissible exposure limits, OSHA requires that feasible engineering controls and 
administrative measures be instituted to reduce worker exposure to within acceptable levels. 
If controls are not feasible, employers are required to provide the appropriate, approved 
respirators for employee protection. Because of the nature of site work in general, traditional 
industrial hygiene engineering controls are not usually feasible. Hence, respirators must be 
relied upon as a means for protecting workers at hazardous waste sites. All respiratory 
protection practices for ES Denver personnel , including selection and use, shall be in 
accordance with this program . 

3.0 MINTMUM REQUIREMENTS OF AN ACCEPTABLE RESPIRATOR 
PROGRAM 

OSHA has established the requirements for a minimally acceptable program under 29 CFR 
Part 1910.134. A copy of this standard is included as Appendix A in this manual . Elements 
that must be incorporated into an OSHA-acceptable program include the following: 

4.0 

• 
• 
• 

• 

• 

Approved respiratory devices must be properly selected . 
A determination must be made regarding the need for respiratory protective 
devices . 
An employee training program must be established in which the employee 
becomes farnil iar with the respiratory protective devices and is trained in the 
proper selection and use of respirators and their limitations. 
There must be provisions for : 
The proper maintenance, storage, inspection and repair of respirators. 
Testing for the proper fit of the respiratory protective equipment. 
Medical screening of employees to determine if they are physically able to 
perform their assigned work while using of respiratory protective equipment. 
Written standard operating procedures for the selection and use of respiratory 
protective equipment. 

ESTABLISHMENT OF THE RESPIRATOR PROGRAM 

Personnel with specific responsibilities for the implementation of the program include the 
following : 
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4.1 OFFICE HEALTH AND SAFETY REPRESENTATIVE (PHILLIP HUNT, 
C.I.H.) 

The Office Health and Safety Representative is responsible for: 

4.2 

• 
• 
• 
• 
• 
• 
• 

Administering the respiratory protection program . 
Setting up and conducting training program . 
Selecting and working with a medical contractor. 
Ensuring the office has the necessary respiratory protective equipment . 
Scheduling and conducting fit testing . 
Development of written standard operating procedures guiding the selection 
respiratory equipment. 
Maintaining fit test and medical records . 

HEAL TH AND SAFETY EQUIPMENT MANAGER 

The health and safety equipment manager reports to the Office Health and Safety 
Representative and is responsible for the following: 

4.3 

• 
• 
• 
• 

• 

The inspection, maintenance and cleaning of respirators . 
The proper storage of respirators . 
Maintenance of records for the repair of respirators . 
Maintaining an adequate stock of cartridges for air purifying respirators . This 
person must ensure self-contained breathing apparatuses are filled with Grade 
D or better breathing air. 
Distributing respirators to field team members . 

PROJECT HEAL TH AND SAFETY OFFICER (PHSO) 

All hazardous waste and industrial field investigations shall have a Project Health and Safety 
Officer. This individual reports to the Office Health and Safety Representative and is 
responsible for the following: 

4.4 

• 

• 
• 
• 

Ensuring that any team member conducting a field investigation has received 
training in the selection and use of respirators and has the equipment 
necessary to conduct the investigation safely. 
Determining the degree of respiratory protection required for each field task 
or operation. 
Ensuring site-specific training is performed prior to onsite activities . 
Maintaining records of respirator use . 

PROJECT STAFF 

All project team members must read and conform to the Project Health and Safety Plan. 
Employees must present a copy of their fit test log to the equipment manager in order to 
receive a respirator. Employees are to perform daily inspections and cleaning of their 
assigned respirator. In the field respirators shall be stored in a convenient, clean and sanitary 
location when not in use. Workers must report any perceived problems or difficulties with 
respiratory protecive equipment to their Project Health and Safety Officer. These 
malfunctions may include, but are not limited to , the following: 
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5.0 

• 
• 
• 

Perception of odor while wearing a respirator . 
Resistance in breathing during respirator use . 
Fatigue due to respirator use . 

RESPIRATOR SELECTION 

The investigation of hazardous waste sites presents workers with a numher of environmental 
condi tions , some of which are better defined than others . It is not the purpose of this 
document to provide precise decision logic criteria encompassing every potential 
environmental situation. Each situation is unique. This document recognizes that many 
decisions concerning respiratory protection selection involve aspects of risk assessment. This 
procedure ensures that all relevant data are considered in the process of conducting 
respiratory proectection risk assessments, resulting in the selection of specific respiratory 
protective equipment items appropriate for protection against hazardous chemical exposure. 
Steps to take include: 

ST-6-17 

1. Assimilate all available information pertammg to the hazard including: past 
activities, suspected materials, historical information, land use, analytical data, 
nature of current activities, etc. 

2. Evaluate the relevance and timeliness of the data to determine the 
appropriate protective level needed for the task . 
a) Is the analytical data relevant? 
b) Was the past sampling or monitoring conducted during the same 

season as is anticipated for the activities planned? If not, what 
implication might this hold? 

c) Was past sampling or monitoring conducted from a medium which is 
pertinent to the evaluation of hazards associated with the activities 
specified in the task work plan? 

3. Identify substances present at the work area. 
4. Utilizing the subject areas listed below, evaluate all of the known or suspected 

chemicals on site. Topics requiring elaboration are detailed in the decision 
logic criteria section (see Figure 1 ). 
a) Permissible Exposure Limits (PEL), Threshold Limit Values (TL V) . 
b) Eye irritation potential for substance (see below, decision logic criteria 

section). 
c) Warning properties of substance (see below, decision logic criteria 

section). 
d) Immediately Dangerous to Life and Health (IDLH) cocnentrations 

(see below, decision logic criteria section) . 
e) Any possibility of poor sorbent efficiency at IDLH concentrations and 

below. 
f) 

g) 
h) 

i) 

Is there a possibility of severe skin irritation resulting from skin 
contact with corrosive gases (see below, decision logic criteria) . 
The vapor pressure of the substance. 
Any possibility of high heat of reaction with sorbent material in 
cartridge or canister (see below, decision logic criteria). 
Is there a possibility of shock sensitivity of chemical being sorbed onto 
the cartridge or canister (see below, decision logic criteria) . 

3 



FIGUR E 1 
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5.1 

5.1.1 

5. 

6. 

Determine the physical state(s) of the substance as it is likely to he 
encountered at the hazardous waste site . It will he either: 
a) a gas or vapor; 
h) particulate (dust, fume, or mist), or 
c) a combination of (a) and (b) . 
Oxygen deficient atmospheres (ANSI 288.2-1980)-- air-purifying respirators 
shall not be worn in environments deficient in oxygen ( < 19 .5 % by volume or 
partial pressure less than 100 mm of mercury). 

DECISION LOGIC CRITERIA 

Skin Adsorption and Irritation 

A supplied-air suit may provide skin protection from extremely toxic substances which may 
be absorbed through the skin or cause severe skin irritation. Most information concerning 
skin irritation is not quantitative but rather is presented in commonly used descriptive terms, 
such as "a strong skin irritant, highly irritating to the skin" and "corrosive to the skin." 
Decisions made concerning skin irritation are judgmental and are often based on this non
quantitative information. As a guideline for the use of the supplied-air suit for substances 
that are sorbed through the skin, a single skin penetration LDSO of 2 g/kg for any animal 
species is used . 

5.1.2 Poor Warning Properties 

Air-purifying devices cannot be used to protect against organic vapors with poor warning 
properties. Warning properties include odor, eye irritation, taste imparting characteristics, 
and respiratory irritation. Warning properties provide an indication to the wearer of possible 
cartridge exhaustion or of poor face piece fit . Adequate warning properties can be assumed 
when the substances odor, taste, or irritation effects are detectable and persistent at 
concentrations at or below the permissible exposure limit. 

If the odor or irritation threshold of a substance is more than two times greater than the 
PEL, this substance should be considered to have poor warning properties . Some substances 
have extremely low thresholds of odor and irritation in relation to the permissible exposure 
limit. These substances can· be detected by a worker v,,ithin the face piece of the respirator 
even when the respirator is functioning properly. These substances are considered to have 
poor warning properties (see Table I) . 

Although 30 CFR Part 11 *1 does not specifically eliminate the use of air-purifying respirators 
for pesticides with poor warning properties, prudent practices dictate that a respirator should 
not he used to protect against any substance with poor warning properties. 

* The primary technical criteria for what constitutes a permissible respirator is 
determined by the technical requirements of 30 CFR Part 11 (Department of Interior, Bureau 
of Mines, Respiratory Protective Devices and Test for Permissibility). 
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5.1.3 Sorbents 

There are certain I imitations to the use of sorbent cartridge/canister respirators . When the 
following conditions exist, a sorbent cartridge is not recommended : 

5.1 .4 

• A cartridge/canister air-purifying respirator can never be used when evidence 
exists of immediate • (less than 3 minutes) breakthrough time at or below the 
IDLH concentration. 

• 

• 
• 

• 

An air-purifying canister/cartridge respirator shall not be used when there is 
reason to suspect that the sorbent does not provide adequate efficiency 
against the removal of a specific contaminant(s) that may be encountered at 
the site. 
Where there is reason to suspect that a sorbent has a high heat of reaction 
with a substance, use of that sorbent is not allowed. 
Where there is reason to suspect that a substance sorbed onto the surface of 
a cartridge or canister is shock sensitive, use of air-purifying respirators is 
prohibited . 
For concentrations of organic vapors which exceed 1,000 ppm (10 times the 
PEL for quarter masks or 50 times the PEL for full facepiece masks). Note: 
this respirator wiil not be selected if the contaminant or its concentration are 
unknown. 

Eye Irritation 

The decision of whether to use a full-face respirator or a half or quarter-face respirator is 
often made by considering the chemical's potential for producing eye irritation or damage. 
The following guidelines deal with eye protection. 

Any eye irritation is considered unacceptable for routine work activities. Therefore, only 
full-face respirators are permissible in contaminant concentrations that produce eye irritation. 
For escape, some eye irritation is permissible if it is determined that such irritation would not 
inhibit escape and such irritation is reversible. 

In instances where quantitative eye irritation data cannot be found in literature references, 
and theoretical considerations indicate that the substance should not be an eye irritant, 
ha! f-face piece respirators are allowed. 

In cases where a review of the literature indicates a substance causes eye irritation but no eye 
irritation threshold is specified, the full-face piece respirators can be used . 
Immediately dangerous to life or health (IDLH) 

The definition of IDLH provided in 30 CFR l l .3(t) is as follows: 

"Immediately dangerous to life or health" means conditions that pose an immediate 
threat to life or health or conditions that pose an immediate threat of severe exposure 
to contaminants, such as radioactive materials , which are likely to have adverse 
cumulative or delayed effects on health ." 

The purpose of establishing an IDLH exposure concentration is to insure that the worker can 
escape without injury or irreversible health effects in the event of failure of the respiratory 
protective equipment. The IDLH is considered the maximum concentration above which only 
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Compounds 

Table I 

Comparison of Selected Odor Thresholds 

and TIVs for Chemical Compounds 

Odor Threshold (ppm) 

Group I - Odor Threshold and TL V Approximately the Same 

Cyclohexane 
Cyclohexanol 
Epichlorhydrin 
Ethylene diamine 
Hydrogen chloride 
Methyl acetate 
Methylamine 
Methyl chloroform 
Nitrogen dioxide 
Propyl alcohol 
Turpentine 

300 
100 

10 · 
11 
10 

200 
10 

500 
5 

200 
200 

Group 2 - Odor Threshold from 2 to 10 Times the TL V 

Acrolein 
Acrylonitrile 
Allyl alcohol 
Arsine 
1,2-Dichloroethylene 
Dichloroethyl ether 
Dimethyl acetamide 
Ethyl benzene 
Hydrogen selenide 
Isopropyl glycidyl ether (IGE) 

0.2 
21.0 
7.0 
0.21 

500.0 
35.0 
46.0 

200.0 
0.3 

300.0 

TLV (ppm) 

300 
50 

5 
IO 
5 

200 
10 

350 
3 

200 
100 

0 . 1 
2.0 
2.0 
0 .05 

200.0 
5.0 

10.0 
100.0 

0.05 
50.0 

Group 3 - Odor Threshold Equal to or Greater than 10 Times TL V 

Bromoform 
Camphor (synthetic) 
Carbon tetrachloride 
Chloroacetophenone 
.Chloroform 
Chloropicrin 
Diglycidyl ether (DGE) 
Dimethylformamide 
Ethylene oxide 
Methyl formate 
Methanol 
Methyl cyclohexanol 
Phosgene 
Toluene 2,4-diisocyanate (TOI) 
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530.0 
1.6-200 

75 .0 
1.0 

200.0 
1.0 
5.0 

100.0 
500.0 

2000.0 
2000.0 

500.0 
1.0 
2.0 

0.5 
2.0 
5.0 
0.05 

10.0 
0 . 1 
0. 1 

10.0 
1.0 

100.0 
200.0 
50.0 

0 . 1 
0.005 



a highly reliahle positive-pressure self contained hreathing apparatus is permitted . Since 
IDLH values are conservatively set, any approved respirator may he used up to its 
maximum use concentration helow the IDLH. 
In estahlishing the IDLH co ncentration the following factors are considered: 

1. Escape without loss of life or irreversible health effects . Thirty minutes is 
considered the maximum permissible exposure time for escape. 

2. Severe eye or respiratory irritation or other reactions which would prevent 
escape without injury . 

IDLH should be determined from the following sources : 
1. Specific IDLH concentration provided in the literature such as the AIHA 

Hygienic Guides and the NIOSH Pocket Guide to Chemical Hazards 
2. Human exposure data 
3. Acute animal exposure data 
4 . Acute toxicological data from analogous substances. 

The following guidelines should be used to interpret toxicological data reported in the 
literature for animal species: 

5._1.6 

I . Where acute inhalation exposure data (30 minutes to 4 hours) are available 
for various animal species the lowest exposure concentration causing death 
or irreversible health effects in any species is determined to be the IDLH 
concentration. 

2. Chronic exposure data may have little relevance to the acute effects and 
should not be used in determining the IDLH . 

Protection Factors 

The protection factors of respiratory protection devices are a useful numerical tool to aid 
in the selection of appropriate respiratory protection. Protection factors measure the 
overall effectiveness of a respirator. 

The protection factor of a given respirator for a specific user multiplied by the PEL for a 
given substance is the maximum allowable concentration of that substance for which the 
respirator may be used . For example, if the protection factor for a full -face mask 
respirator is 50 and substance X has a PEL (or TLV) of 10 ppm, the full -face mask 
respirator will provide protection up to 500 ppm (see Table 2). 

5.1.2 

5.1.2.1 

Respirator Types 

Air-Purifying Respirators 

As mentioned earlier, an air-purifying respirator can be used on! y if the atmosphere 
contains greater than 19 .5 percent oxygen and the contaminant is present at a 
concentration below the IDLH level. Another important consideration is that the 
contaminant in question has properties which will alert the user that the filter or sorbent 
is about to be exhausted . The various types of air-purifying respirators utilized hy Atlanta 
are listed below. 
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5.1.2.2 Half-Mask Respirators 

A half-mask respirator tits from under the chin to above the nose. One or two cartridges 
are used to filter the air and discarded once the use limits are reached. Whereas the 
quarter-mask is approved for only dusts, the half-mask has approved cartridges for 
pesticides, organic varors , dusts, mists, fumes, acid gases, ammonia, and several 
combinations. 

5.1.2.3 Full Face Mask Respirators 

The whole face , including the eyes, is protected by the full face mask. It gives 
5 times the protection of a half-mask (full face mask PF = 50, half-mask 
PF = I 0). Full Face masks are more expensive, but the added protection is certainly 
advantageous, no maner how small the risk in a given situation. 

5.1.2.4 Atmosphere Supplying Respirators 

Atmosphere surplying respirators provide from 5 minutes to several hours of breathing 
air. The amount of protection provided is based upon the type of face piece and its mode 
of operation . The full face mask provides the best protection . 

Of the three modes of operation, continuous, demand, and pressure-demand, the 
• pressure-demand mode provides the best protection. 

There are two types of atmosphere supplying respirators that the Atlanta office uses: 
airline and self-contained breathing apparatus (SCBA) . A description of each is presented 
below. 

5.2.4. 1 Airline Respirator 

This respirator uses an airline to transport clean compressed air to the wearer. The mode 
of operation may be either continuous, demand, or pressure-demand. This respirator may 
be worn in an IDLH environment if: (1) it is pressure-demand type, and (2) it · 
incorporates an escape SCBA into the system, however. no more than 300 feet of airline 
is allowed . 

5.2.4.2 Self-Contained Breathing Apparatus 

The self-contained breathing apparatus (SCBA) allows the wearer to carry a cylinder of 
compressed air or oxygen without the confinement of a hose or airline. 
The North 80 I and MSA Ultralite are the two types of SCBAs used by Engineering
Science. Both are open-circuit SCBAs. The North respirator is approved for demand and 
pressure demand modes . Greater protection is afforded , however, when these respirators 
are operated in the pressure demand mode. 

5.2.4.3 Escape 

Engineering-Science will provide and ensure that all employees will carry an escape 
respirator where exposure to extremely toxic substances may occur. (An extremely toxic 
substance is defined as a gas or vapor having an LC50 equal to or less than 10 ppm) . An 
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Table 2 

Selected Respirator Protection Factors 

Type of Respirator 

Air-purifying 
· quarter-mask 

half-mask 

Air-line 
quarter-mask 
half-mask 

Hose mask 
full facepiece 

SCBA, demand 
quarter-mask 
half-mask 

Air-purifying 
full facepiece 

Air-line, demand 
full facepiece 

SCBA, demand 
full facepiece 

A ir-1 ine, pressure-demand, 
with escape provision 

full facepiece (no test required ) 

SCBA, pressure-demand or 
positive pressure 

full facepiece (no test required) 

For additional information consult ANSI Z88.2 - 1980. 
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Protection Factor 
(Qualitative Test) 

50 

50 

50 

10,000+ 

10,000+ 



escape SCBA must have at least 5 minutes of breathing air stored in a small cylinder or 
coiled stainless-steel tube. Escape devices should never be used for entry into hazardous 
atmospheres . 

4.3 SELECTION OF RESPIRATORS USING ACTIVITY 
MEASUREMENTS 

Identification and evaluation of the contaminants that exist at a particular time provide 
the basis for selection of a respirator. However, real -time monitoring of activities at sites 
will be conducted using direct reading air monitoring instruments as the index of hazard . 
Therefore, respirators must be selected prior to initiating an activity, based on 
characterizations of groundwater and soils, knowledge of the area and associated waste, 
and previous measurements of worker exposure levels for the same or very similar tasks 
under similar conditions. Once a level of protection has been chosen, it can be modified 
based on real-time activity measurements, supplemented with background information and 
professional judgment. 

Below are the allowed modifications . Please note carefully the qualifiers. 

• Level B to Level D 

This modification may be made in the sustained absence of volatiles or particulates as 
measured on real-time equipment and at the direction of the PHSO. 

• Level C to Level D 
Same as Level B to Level D 

• Level D to Level B 

May be made at the direction of the PHSO based on the magnitude of the measurements 
and on professional judgment. 

• Level C to Level B 

Permissible at the direction of the PHSO in cases where total volatiles or particulate 
measurements exceed the preset action level based on characterization on the expected 
contaminants. 

• Level D to Level C 

Permissible at the direction of the PHSO when total volatiles or particulates exceed the 
preset action level based on characterization of the expected contaminants and when PEL
TW A measurements are being taken concurrent! y . 

• Level B to Level C 

May be made at the direction of the PHSO only when the contaminants and their 
concentrations are known. This modification should not be used without substantial 
knowledge of all the chemicals involved and their expected behavior in relation to change 
in concentration and effect on absorbent cartridges . 
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6.0 

6.1 

TRAINING AND FITTING 

TRAINlNG 

Selecting the respirator appropriate for a given hazard is important, hut equally important 
is using the selected device properly . Proper use can he ensured hy careful training of 
users and hy maintenance of respiratory protective devices. 

Engineering-Science requires respirator training as part of the initial training course 
conducted for workers who are to perform hazardous waste or industrial field operations. 
Additionally, the ES Denver office requires respirator training to be incorporated into the 
annual refresher training provided to employees performing hazardous waste activities. 
Both trainings will address the subjects in Table 3. Project-specific respirator training 
should be offered by the Project Health and Safety Officer as part of the initial site
specific training. 

6.2 RESP[RATOR FTITING 

The proper fitting of respiratory protective devices requires the use of a tit test. The tit 
test is needed to determine a proper match between the facepiece of the respirator and 
the face of the user. 

The test subject shall be given the opportunity to choose the most comfortable respirator 
from various sizes and manufacturers. The test subject shall hold each facepiece up to the 
face and eliminate those which do not provide a comfortable fit. 

The most comfortable mask is donned and worn for at least 5 minutes to assess comfort. 
The test subject should evaluate the following points: 

• The position of the mask on the nose. 
• The room available for eye protection or prescription inserts. 
• The room available to talk. 
• The position of the mask on the face and cheeks. 

After the subject has determined the respirator of greatest comfort, that person shall 
conduct a negative and positive pressure fit check. Another facepiece shall he selected 
and retested if the test subject fails the fit checks. After the successful completion of the 
fit checks, the respirator fit shall be evaluated using a test atmosphere. 

6.2.1 Test Atmospheres 

The users of respirators are required to test the facepiece-to-face seal of the respirator 
and to wear the respirator in a test atmosphere. The test atmosphere is simulated in an 
enclosure that permits the user to enter with the equipment on while an atmosphere of a 
low-toxicity compound is generated. The isoamyl acetate and irritant smoke test described 
in the text that follows will be performed by the Office Health and Safety Representative 
every 6 months for personnel engaged in hazardous waste and industrial field operations. 
The Office Health and Safety Representative will follow the OSHA protocols for fit 
testing (29 CFR Part 1910. 1028). A summary of this protocol is presented below. After 
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Lecture and Discussion 

Table 3 

Respirator Training 

■ Discussion of classification of respirators (e.g., air purifying and 
atmosphere-supplying respirators) 

■ Discussion of respirator capabilities and limitations . 
■ Instruction on setting "action levels". 
■ Instruction on OSHA Standard for respiratory protection. 
■ Proper fitting. 
■ Classroom and field training in recognizing and copy with emergencies. 

Workshop and Field Exercise 

■ Field exercise in Levels A, B, and C protective ensembles . 
■ Disassembly and reassembly of respirators emphasizing components, their 

function, and their relation to the overall function of the respirator. 
■ Inspection of respirators . 
■ Proper donning and field fit testing . 
■ Fit testing with a test atmosphere . 
■ Cleaning , maintenance, and storage. 

ST- 6 - 20 
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the fit test has been successfully completed , a fit test log (see Table 4) will be issued to 
the test subject. 

6.2. l. l Isoamyl Acetate Test 

lsoamyl acetate, a low-toxicity substance with a banana-like odor, is used widely in testing 
the facepiece fit of organic vapor cartridge/canister respirators. The substance is applied 
to the cotton wad inside the enclosure. The user should put on the respiratory protective 
device in an area away from the test enclosure so there is no prior contamination of the 
cartridge or "pre-exposure" to the isoamyl acetate. The user should perform the following: 

• Normal breathing. 
• Deep breathing, as during heavy exertion. 
• Side-to-side and up-and-down head movements. These movements should 

not be exaggerated, but should approximate those that take place on the 
job. 

• Talking. This is most easily accomplished by reading a prepared text (e.g., 
Rainbow Passage) loudly enough to be understood by someone standing 
nearby . 

• Other exercises may be added depending upon the need . 

The major drawback of isoamyl acetate test is that odor thresholds vary widely among 
individuals . Also, the sense of smell is easily dulled and may deteriorate during the test so 
the user can detect only high vapor concentrations. 

Another disadvantage is isoamyl acetate smells pleasant, even in high concentrations. 
Therefore, unless the worker is highly motivated toward wearing respirators, the results of 
this test are sometimes suspect. 

6.2.1.2 Irritant Smoke Test 

The irritant smoke test, similar to the isoamyl acetate test, is used widely in testing the 
facepiece fit of particulate and particulate/organic vapor filter respirators . This test can be 
used for both air-purifying and supplied-air respirators. The challenge agent is an irritant 
(stannic oxychloride) that is available commercially in sealed glass tubes. When the tube 
ends are broken and air passed through them, a dense, irritating smoke is emitted. In this 
test, the user steps into the test enclosure and the irritant smoke is sprayed into the 
enclosure. If the user detects any of the irritant smoke, a defective fit is indicated and 
adjustment or replacement of the respirator is required. The irritant smoke test must he 
performed with caution because the aerosol is highly irritating to the eyes, skin, and 
mucous membranes. As a qualitative means of determining respirator fit, this test has a 
distinct advantage in that the wearer usually reacts involuntarily to leakage by coughing or 
sneezing. The likelihood of giving a false indication of proper fit is reduced. 

6.2.2 Daily Qualitative Fit Check at the Site 

In the field each employee is responsible for performing daily qualitative fit checks of 
their assigned respirator prior to entry into a hazardous atmosphere. The daily 
determination of fit will consist of a negative and positive pressure fit checked as 
described below. 
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TABLE4 
ENG I NEERING SCIENCE, INC. 

BOSTON OFFICE 
FIT- TEST RECORD LOG 

NAME OF 
EMPLOYEE: 

LOCATION: ES BOSTON OFFICE (101 HUNTINGTON A VE., BOSTON, MA.) 

SIGNATURE: DATE: 

NAME OF 
FIT-TESTER: 

SIGNATURE: -----------

TYPE OF RESPIRATOR: 

MANUFACTURER: 

MODEL: 

CORRECTIVE LENSES: 

TYPE OFTEST 

ISO AMYL ACETATE 

IRRITANT SMOKE 

15 

DATE: 

FULL FACE 

NORTH 

7600-8A 

YES 

PASS/FAIL 

p F 

p F 



6.2.2. 1 The Negative Pressure Test 

In this test, the user doses off the inlet of the canister, cartridge(s) , or tilter(s) by covering 
it with the palm of their hand; inhales gently so that the facepiece collapses slightly ; and 
holds their breath for about 10 seconds . If the facepiece remains slightly collapsed and no 
inward leakage is detected, the respirator is probably functioning correctly . 

6.2.2.2 The Positive Pressure Test 

This test is conducted by closing off the exhalation valve and exhaling gently into the 
facepiece . The fit is considered satisfactory if slight positive pressure can be built up 
inside the facepiece without any evidence of outward leakage. 

7.0 

7. 1 

RESPIRATOR INSPECTION. CLEANING. MAINTENANCE. AND 
STORAGE 

INSPECTION 

Respirator inspection to verify operating conditions and maintenance must be made an 
integral part of the overall respirator program . Wearing a poorly maintained or 
malfunctioning respirator is, in one sense, more dangerous than not wearing a respirator at 
all. The employee wearing a defective device thinks they are protected when, in reality, 
they are not. Emergency escape devices are particularly vulnerable to poor maintenance, 
since they generally are used infrequently, and then in the most hazardous and demanding 
circumstances. 

7.1.1 Air Purifying Respirators {MSA UltraTwin) 

Each individual must inspect their air purifying respirator. The warehouse health and 
safety equipment manager is responsible for inspecting respirators prior to assignment and 
upon receipt from the field . Table 5 lists the elements to be observed during the 
inspection process . 

7.1.2 Self-contained Breathing Apparatus {MSA Ultralite and North 801) 

Self-contained breathing apparatuses (SCBAs) must be inspected by the warehouse 
manager on a monthly basis and by the Project Health and Safety Officer prior to 
beginning work. Each worker must inspect their individual facepiece assembly according 
to the rubber facepiece and head harness inspection procedures in Table 6 . An inspection 
checklist for SCBAs is presented in Table 7 . 

7.1.3 Emergency Escape Packs 

These 5-minute escape packs will be thoroughly inspected monthly and placed back into 
service by the health and safety equipment manager. Inspections must include the 
following: 
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• 

Air supply . 
Hood integrity . 
Overall cleanliness . 
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7.2 

• 
• 

Air delivery hose . 
Harness integrity . 

CLEANING AND STORAGE 

The health and safety equipment manager is responsible for inspecting and cleaning (if 
necessary) all respirators returning from the field . Cleaning is accomplished either by 
using the manufacturers cleaner-sanitizer or by hand washing with a mild soap solution 
followed by a thorough rinse and air drying. After cleaning, sanitizing and inspecting the 
respirator, the equipment manager will repackage and store the respirator in an area 
protected against dust, sunlight, heat, extreme cold, excessive moisture or damaging 
chemicals . The respirators must be packed and stored so the exhalation valve will rest in a 
normal position. When respirators are used routinely in the field, they must be cleaned 
daily by the assigned person. 

7.3 MAINTENANCE 

Continued usage of respirators will require periodic repair or replacement of component 
parts of the equipment. Replacement of parts and repair of air purifying respirators, in 
most cases, present few problems. The manufacturer will provide replacement parts . 
Replacement parts for respiratory protective devices must be those of the manufacturer of 
the equipment. Substitution of parts from a different brand or type of respirator will 
invalidate the approval of the respirator~ Maintenance of SCBA equipment is more 
difficult, primarily because of the valve and regulator assembly . Because of this, 
regulations reguire that SCBA equipment he returned to the manufacturer for adjustment 
or repair. 

All maintenance required on a respirator must be recorded in the respirator's log book. 

8.0 MEDICAL ASPECfS OF RESPIRATOR USE 

Engineering-Science policy provides that no personnel will be permitted to wear a 
respirator without clearance from a physician to do so. The diagnostic protocol for a fit
to-work classification includes as assessment of the worker's ability to use air purifying 
respirators and SCBAs. The examining physician will have clinical data, including 
spirometry, x-ray, and cardiac-function data as well as physical observations on which to 
base a conclusion. Some individuals, especially those with marginal respiratory and cardiac 
functions, may experience a sense of choking (angina) when using respirators. If this is 
distinct and persistent, the worker should not be allowed to wear respiratory protective 
equipment. A specific conclusion addressing this requirement must accompany the 
worker's fit-to-work statement from the examining physician . 

9.0 EVALUATION OF THE RESPIRATOR PROGRAM 

The respirator program will be periodically evaluated by the Office Health and Safety 
Representative and modified as appropriate. 

The auditing of respirator practices will determine whether the appropriate respirators are 
being selected and worn properly . Examination of respirators in use and in storage will 
indicate how well the equipment is being maintained. The results of periodic audits of 
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Table 5 

Daily Inspection of Air Purifying Respirators 

■ Rubber facepiece - check for: 
Excessive dirt (clean all dirt from facepiece). 
Cracks, tears , or holes (obtain new facepiece) . 
Distortion (allow facepiece to "sit" free from any constraints and 
see if distortion disappears ; if not, obtain new facepiece) . 
Cracked, scratched, or loose-fitting lenses . 

■ Head harness - check for: 
Breaks or tears (replace head straps) 
Loss of elasticity (replace head straps) 
Broken or malfunctioning buckles or retaining clips (obtain new 
buckles). 

■ Inhalation valve. exhalation valve - check for: 
Detergent residue, dust particles, or dirt on valve or valve seat 
(clean residue with soap and water) . 
Cracks, tears, or distortion in the valve material or valve seat 
(contact warehouse manager). 
Missing or defective valve cover (obtain valve cover from 
equipment manager) . 

■ Cartridges and canisters - check for: 

ST- 6 - 22 

Proper filter for the hazard (verify with Project Health and Safety 
Officer). 
Missing or worn gaskets (contact warehouse manager for 
replacement) . 
Worn filter and facepiece threads (replace filter or facepiece). 
Cracks or dents in filter housing (replace filter) . 
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Device: 

Date inspected : 

Rubber facepiece : 

Rubber head harness : 

Rubber hose : 

Exhalation valve: 

Inhalation valves (APR): 

Speaking diaphram: 

Remarks : 
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Table 6 

Facepiece Inspection Sheet 

Checklist · 

19 

ID#: 

Inspected by: 

O-rings (APR) 

Cartridge (APR) 

Type: 

Exp. date: 

Washing 
Sanitization: 

Antifogging Agent Application 

on lenses : 



Device: 

Date inspected : 

Rubber facepiece : 

Rubber head harness : 

Rubber hose: 

0 -rings 

Exhalation valve: 

Facepiece Lens: 

Harness: 

Backpack: 

Washing/Sanitizing: 

Operating Instructions: 

Hydrostatic test date: 

No visible damage: 

Remarks : 
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Table 7 

Self-Contained Breathing Apparatus Monthly 

Inspection Sheet 

Checklist 

20 

Serial # : 

Inspected by : 

Antifogging Agent Application 

on lenses : 

Air Cylinder 

Pressure: 

Bypass Valve (MSA): 

Mainline Valve (MSA) : 

Alarm: 

Regulatory 

Diaphragm (MSA): 

Regulatory 

Function: 

Demand Valve 

O.K. (North) : 

Pressure Demand: 

Storage Box: 



respirator storage and use, consultations with wearers, measur·ements of hazard levels in 
work areas, and medical surveillance of wearers will be reviewed and analyzed to 
determine the effectiveness of the respirator program. Evidence of excessive exposure to 
hazards will be followed up to determine why inadequate protection was provided, and 
action will be taken to prevent a repeat of this problem. 
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APPENDIX A 

OSHA RESPlRA TORY PROfECTION ST AND ARD 

(29 CFR Part 1910.134) 





:i 1 5811 1 

OC(TPATIO:\-\L SAF[T'r' ..\.'d) HEALTH STA:\DARDS 

Sl ·srA RT I - PERSONAL PRO TE CTI VE EQUIPM ['-.T 

1Codr of Federal Regulations, Tille 29, Chapter XVII, Parl 1910, Subpart I; 36 FR 
!0~66, '\la)" 29, 1971; amended al 36 FR 15105, August 13, 1971; 37 FR 22231. 
Octobrr 18, 1972; republished al 39 FR 23502, June 27, 1974; standard pron<;1on 

re\oked at 4J FR 49726, October 24, 1978; amended al 49 FR 5322, February I 0. 1984 1 

Subpart I- Personal Protective 
Equipment 

§ 1910.132 Grn<"r:ilrequir<"menls. 

<a> Application . Protective equipment. 
including personal protective equipment 
for eyes. face. he e.d . and extremities, pro
tective clothing. res pi ra tory de\'ices. and 
protective shields and barriers. shall be 
provided. used . and maintained in a sani
tary and reliable condition wherever it 
b necessary by reason of hazards of 
processes or environment. chemical haz
ards. radiological hazards. or mechanical 
irntants encoW1tered in a manner capa
ble of causing injury or impairment in 
the function or any nart of the body 
through absorpt10!1 . inhalation or phys -
1c:al contact. 

'bl Emploi ·ec -owned equipment . 
Where employees provide their own pro
tective eqwpment . the employer shall be 
responsible to assure its adequacy, in 
cluding proper maintenance. and sanita
tion of such equipment. 

<cl Design . All personal protectivP 
equipment shall be of safe design and 
construction for the work to be per
formed . 

§ J< 10.133 F.~cand facepro1ec1ion. 

<a> General. <I> Protective eye and 
face equipment shall be required where 
there is a ,tasonaole ;,~obability of in
Jury that car. be prevented by such equip
ment. In such cases. employers shall 
make con \'eniently available a type of 
protector suitable for the 11:ork to be 
performed. and employe~s shall use such 
protectors. No unprotected person shall 
knowingly be subjected to a hazardous 
environmental condition . Suitable eye 
protectors shall be provided where ma
chines or operations present the hazard 
of tlying objects. glare. liquids. injurious 
radiation , or a combination of these haz
ards. 

,21 Protectors shall meet the follow
ing minimum requirements : 

ti> They shall pronde adequate pro
tection against the panicular hazards 
fo r which they are designed . 

,u > They shall be reasonably comfort
able when worn under the designated 
conditions. 

<iiiJ They shall flt snugly and shall not 
Wlduly interfere with the movements of 
the v.·earer . 

<iv> They shall be durable. 
<v> They shall be capable of being 

disinfected . 
<vi > They shall be easily cleanable . 

(\ii> Protectors should be kept cle&n 
and in good repair. 

<3 > Persons whose vision requires the 
use of corrective lenses in spectacl~. and 
who are required by this standard to wear 
eye protection. shall wear goggles or spec
tacles of one of the following types: 

<i> Spectacles whose protective lenses 
provide optical correction. 

<ii> Goggles that can be worn over 
corrective spectacles v.·ithout disturbing 
the adjustment of the spectacles. 

<iii> Goggles that incorporate correc
tive lenses mounted behind the protective 
lenses. 

< 4 > Ev.ery protector shall be distinctly 
marked to facilitate identification only 
of the manu!acturer. 

<5> When limitations or precautions 
are indicated by the manufacturer, they 
shall be transmitted to the user and care 
taken to see that such limitations and 
precautions are strictly observed. 

<6> Design, construction. testing, and 
use of device.; for eye and face protection 
shall be in accordance with ·American 
National Standard for Occupational and 
Educational Eye and Face Protection, 
Z87 .1-1968. 

§ 1910. 134 R e spiratory prolM"lion . 

(al Permissible practice. < I J In the 
control of tho3e occupational diseases 
caused by breathing air contaminated 
with harmful dusts . fogs, fumes. mists . 
gases. smokes . sprays, or vapors. the pri 
mary objective shall be to prevent at
mospheric contamination. This shall be 
accomplished as far as feasible by ac 
cepted engineering control measures <for 
example. enclosure or confinement of the 
operation. general and local ventilation . 
and substitution of less toxic material.sl . 
When effective rngineering controls are 
not feasible. or while they are being in 
stituted. appropriate respirators shall be 
used pursuant to the following require
ments. 

<2> Respirators shall be provided by 
the employer when such equipment ls 
necessary to protect the heal th of the 
employee. The employer shall pro\ide 
the respirators which are applicable and 
suitable for the purpose intended. Tbe 
employer shall be responsible for the 
establishment and maintenance of a res
piratory protective program which shall 
include the requirements outlined l.n 
paragraph <b> of this section. 

<3> The employee shall use the pro
vided respiratory protection in accord
ance with instructions and training 
received . 

(bl Requirerttents for a minimal ac
ceptable program. <I> Written standard 
operating procedures governing the se
lection and use of respirators shall be 
established. 

<2> Respirators shall be selected on 
the basis of hazards to which the worker 
is exposed . 

<3> Toe user shall be instructed and 
trained in the proper use of respirators 
and their limitations. 

(41 (Removed) 
(1910.134(blHI deleted bv 49 FR :,-J22. Feb,t ,· 
ary 10. 198-tj 

(SJ Respirators shall be regularly cleaned 
and disinfected . Thos'! used by more 1ha;-, 
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<(i1 Re:;pi rn~;;r.s sholl be stored in a 
con\·cnicnt. -clean . and sanitary location . 

i71 Respirators used routinely shall 
be mspc-cted during cleaning. Worn or 
d ~tcr1orat<'d par ts ~hall be replaced . Res 
pirators for crnen:cncy tL~e such as self- . 
contained devices shall be thorough°Jy 
inspceted a~ least once a month and afu:,r 
each lL~C . 

< 8 1 Appropriate surveillance of work 
area conditions and degree of employee 
exposure or stress shall be malntalned. 

(9, There .st:all be regulnr inspection 
and evaluation to determine the con
tinued effectiveness of the program. 

< 10, Perso:1~ should not be assigned 
to tasks requiring use of respirators un
less it has bern determined that they are 
physically a!Jle to perform the work and 
use the equi~ment . The lcical physician 
shall detcrm:nc wh:H health and physical 
conditions arc pertinent . The respirator 
user·~ medic,,,! status should be reviewed 
period?cally , !er instance. annuallyi . 

• 1 I> Appro·,f'd or accepted respirators 
shail be used ·,•: hen they arc availab!e 
The res;>1rator furnished shall prciv1cie 
a1equate resp:ratory protection against 
the partiruiar hazard for which it is 
desigr:.ed iE a,·c·e>rdan.::e \\'itli standards 
e.stablislled h:; ,_. . •!'!1;->etent authorities. The 
c.;.s. Deparl!1: e:11. c,f l11t•.'r;0r. Bureau of 
i'.1,1ine~ . a1\c the LS. Depa1·tment of Agr1 • 
culturt arc rP,·ogn1zcd as such authon 
ties. Althour;h re5pirators -listed by the 
U.S. Departmer,t of Agriculture continue 
to be accept,,LJ;e for protection against 
specified pe:;u~;des . ;,:,e U .S. Department 
of the In tenor. Bureau of Mmes. is the 
agency now resµonsible for testing and 
appronng :.pe:,ticide respirators. 

< c • SC'lecticm of rcs!)irators. Prope r 
selection of :esc1rators shall be made ac 
cording to Lhe guidance of American 
Nationai Sta1 .. iard Practices for Respire
ton· Proterc;on 288 .2- 1969. 

<dl Air qual1t,1 . <I, Compressed a!r . 
compressed oxygen . liquid air. and liquid 
oxygen used for respiration shall be of 
high purity . Oxq?en shali meet the re 
quirement.s of the United States Pharma
copoeia for medical or breathing oxygen . 
Breathin!l' air shall meet at least the re 
quirement.$ of the specification for Grade 
D breathing air as described in Com 
pressed Ga~ Association Commodit\' 
Specification G - 7.1-1966 . Compressed 
oxygen.shall not be used in supplied-air 
respirators or :n open circuit self 
contained breath ?ng apparatus that have 
previously used rompressed air. Oxygen 
mll$t r.e\·er be used with air line 
respirators . 

121 Breathing a ir ma v be suppEed to 
respirators from cylinders or ai r 
compressors . 

1 il Cylinders shall be tested and main 
tained as prescribed in the Shipping 
Cont&iner Speci!kation Regulations of 
the Department of Trans portation <-4 9 
CFR Part 1781 . 

<i i ) The compressor fo r supply in g a ir 
shall be equipped with necessa ry_ safety 
a nd standby devices . A brea thin g ai r -

type co m;ircssor sha:1 h~ used Comr-res
:, l)f _-; ~,,a :1 l>e cons t r ucted a nd situatc-d 
s, , i i:; :0 u ,·o,d c n t r:.- c- ~ c-r,n:a:::: :1 atrd a :r 
i :~~,, U 1i:• ~;y.-a er n n :1 d .:: u1~a~:, l -~ :::• iJ nc a i:
;rn rify11;,: s,,rt,cnt bed., an d f: itc?·s m 
., tailed to !urtller as~urc brea thing air 
qual?t,· . . /\ rec~iver of su~ ~IP:7 '. caparny 
tr, enable the resp1ra tor wearer to escape 
~ :- on1 a con La.n iOcS. t~d ?. tm ,?~ ;:,!1cre 1 n 
t··: ,:-11 : of- ro1:1prc.~sor fa 1iLi :·p_ :1::d alarms 
:o Jlld1 t: at i: compre~sor fa,iure &nd over 
ll<?aling sha!I be installed in :he system . 
If an oil-lubricated compressor 1s used. 
?t shall ha ve a high-tempera:ure or car
bon monoxide alarm. or both If only a 
lllgll-temperature alarm is u.sed . the air 
from the compressor s:iall be !:equently 
tested fo r carbon monox,de :o insure 
that it meets the spec,ficauor:s in sub 
oa:-ai:rapil , Ii of this paragraph . 

, 3 • Air line couplings shall be mcom
pat!bl<: "'ith outlets for other gas sys
tems to prevent inad\'ertent ser-.-1cmg of 
air lme respirators wtth noriresµ1rable 
gases or oxygen. 

1 4 1 Breathing gas conta:n~r.s shall b( 
marked in ;u:-::ordance ·.1.-it i'! .-'.:nericar 
National Star:dard :\·tethod of :vlarkin{' 
Portable Co:upress€d Gas Containers tc 
Identify the Material Contained. 248 .1-
1954 : Federal Specification BB-:\ - 1034a. 
June 21. 1968. ·Air . Compre5sed for 
Breat.hmg Purposes: or Inter::'!1 Federal 
S;-,rr :ficat :0n GG-B-006iSlJ . . -'.;ir:l 27 . 
1965 . Breathing Apparatus . Se!f-Con
ta :nc-d . 

•e > Use 0.1 respirators . .- ! • Standard 
prnccdures shall be developed !or respi
rawr use . TI1ese sho.uld inciuc::e all infor
maticn and guidance neces.sa::.- :or their 
proper seiection. use . and ca rt . Possible 
emergency and rout:ne u;e ., o: respira
tors ~houid be anticipated a.!"!d planned 
for 

< 21 The correct respira to: s!1all be 
s;:,.-rified !or each ._iob . The resp!rator 
1yµe 1s usually specified m t:1 e -.,·ork pro
cedures by a qualified ind :\•idual super 
\·is ini:: the respiratory protec:: ·,e ;irogram. 
Tile indi·,idual is5uing ,h ~:-:: shall be 
adequately instructed to in su: £' that the 
r.nrrt~r.t respirator is issued . 
! 1~1<> 1341ell 21 amended bv 49 FR 5322. Feb-
ruar\ Hl . 19841 · 

13l Written procedures s!"! a!, be pre
pared covering safe use of res;:, irators in 
dangerous atmospheres tha t might be 
encountered in normal opera :10:1s or in 
emergencies. Personnel shall be familiar 
with these procedures and t:: e a ,·:i.iJable 
respirators . 

<i > In areas where the ,,:ea:er. with 
fa ilure of the respirator . cou id be O\'er
come by a toxic or oxygen- deficient 
atmosphere . a t least one addi uonal man 
shall be p resen t . Communica::o!'\s , Y1sual. 
voice. or signal line , shall be m a intained 
between both or all individu a ls present. 
P lanning shall be such that one individ 
ual will be una!!ected by an y i!kely inci 
dent and ha\'e the prope r rescue equip
ment to be able to a ssist the o: he r< s l in 
case o f emergency . 

< ii l \Vhen self -con tamed b reathing 
a ppa ra t us or hose m asks ,,,·;, h blowers 
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are used : :1 a: rnosp!1crr ~ Immediately 
dan1;e rous t o ! : '. c or tw a ! t11. s: and l> y :ns:n 
n1u ~:. be pr r.:. c :: : ·.\·1: !-: ·-: ;: ~:, ~, !~ rc ~ci.JC 
Clt U t;):nc r: :. 

, i ;~ .• Pc :-., ,Jn , u.:.: ng n;:· ;:,: ;: rc.~, ;;: :-J.:.v r:. 
111 atmospller e., :r11med1.1u--1,· iJ;i za rclou ~ 
to life or hea it!1 sin ll be <'<1t11p;ir.d ·.1·1t11 
safety harness <' ., a '.ld .safe, :: :mes for llft
ing or remo v1111: ;,,'r.,0r1.- f rom lla~ :HdOlL~ 
atmo.s pllc rr~ ( l : 0: :1c: and f'qu :valen t 
prov1s1ons fo r th e : esc uc v'. r,erson.s from 
hazardous atmos;ihcrr., sl13lJ be used . ·" 
standby r,1an or men with ~u1tah!e self
contained brcatllmg appa ratus shall be 
at the nearest fresh air base for emer
gency rescue . 

,4 > Respiratory protertton ts no het 
ter than the respirator in use . even 
though it is v.-orn consc1ent1ously . Fre
quent random inspections shall be con 
ducted by a qualified individual to as
sure that respirators arc properly se 
lected. used. cleaned. and maintained. 

CS) For safe use of any respirator. it 
is essential that the user be properly in 
s~ructed in its selection . use . and main
tenance . Both supen·isors and workers 
shall be so instrucr.ed by competent per
sons . Training shall provide the men an 
opportunity to handle tile respirator. 
have it fitted p ro ;.ierl;-. tes: ;ts iace-piei:e
to-face seal . wear ! 1• m normal air for 
a long famllia r: t \· period . 2.nd. finally , 
to wear it in a te5t atmosphere. 

<i 1 Every respirator wearer shall re
ceive fitting 1:1s:ruct1ons .ncluding dem
onstrations and practire m how the res
pirator should l>e worn . how to adjust it . 
and how to determine 1( 1t fits pro;-ierly . 
Respirators s!1ali not be worn when con
ditions prevent a good face seal. Such 
conditions may be a growth oi beard. 
sideburns. a skull cap that proJects under 
the facep1ece. or temple pieces on glasses . 
Also. the absence of one or both dentures 
can senouslv atrec, the fi 1• of a facepiece. 
The worker ·~ diligence in observing these 
factors shall be evaluated by period.Jc 
check. To ass.ire proper prntection . the 
facep1ece fit shall be checked by the 
v,earer each time he puts on the respira
tor . This may be c!one by following the 
manufacturer's facepiece fitting instruc 
tions . 

Ciil Pro,·idini: respiratory protectio:1 
for individuals wea:·ing corrective glasses 
is a serious prob:em . A proper seal cannot 
be established if :!1e temple bars of eye 
glasses extend through the sealing edge 
of the full facepiece !\.s a temporary 
measure. glasses ·11:ith short temple bars 
or without temple ba rs may be taped to 
the wearer 's head Wearing of contact 
lenses in contamin:ned atmospheres with 
a respirator shall not be allowed. Sys 
tems have been dFeloped !or mounting 
corrective lenses inside full facepleces . 
When a workman must wear corrective 
lenses as part of t he fe.-:<:piece . the face
µiece and lenses sh a ll be fitted by quali 
fied individuals to provide good vision. 
comfort. and a gas - light seal. 

< iii l If cor rective s pectacles or goggles 
are required . they s hall be worn so as 
no t to affect the flt of the facepiece . 
P r oper selection oi equipment will mini
m ize or a vo id thts problem. 

(fl Ma i ntenan rc and care of respira 
tors. < 1, A p rogram for m a inte na nce and 
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car,:: 0f :·c-.;.,1 r:\l,,:·., s'. 1nll h '.! ilrij ·~-~t cd to 
th~ t:,-;,,:: "': p: ,.: .! , work! ::~ c..i:1:: :t1,, ns, 
:1 :~·l h .~ · 1 :·: •~ :·. ·:- . J. ·, :~ '. • '. .. :i ! 'i -:- l!1 dc 

.. . ! · .. r , ... . 

• : • % •• • -:•".·. _.: 1 f<.,r J·~·i.._..,: :. ·. • .. •~:. t;1:1~ 
.'., ;-. ·: . !>: · 

• l: 1 ( • • -· ! :~ :; ~ · . . I ! Id -:_! • • If::· • ' · i 

'1: I , :~ ·:1:1'r. 

J,:,~ll! J",: :·- · ~t ;": !~ ·-!! .- 1· p1 -.. ;, .... . i :J rn .1:::i ct ::L:·:.. 
!_,J ~e ~:t :n :~ .. -. 1Jr :~: -n~~ c IT cc~ 1·;u;r- _; _ 

,2, 'I, :\' j l"('.~j)l! ".ll O!S ~,i:ill I.Jc :n
spcctr.d ro.i : 111 .:· ly before a11c.J :iftc r ea cl, 
use. ·"' rc 0 p:rntc:· that Is not routin ely 
U< Cd b:1~ IS ;:~ :"Jt :-cacJ y for Cl!lCrger.cy u.,-~ ., l: :>. U b~ ?:: ::- :,cctcd afte r c.1c!1 t;:c 
and at 'c-:i , , ::: ::,: l~ly to :i •s:11 c tl1.1t. i~ ;s 
In ~a t is'.:ictory -.•:,.Hkin~ c,)nditiu:1. 

tii, Sr.If-conta ined breait: ill'.! e.:, parn
tus ~hail be i:1~~·cc tec.J mn:1L::I:,· . . .>, ir a :hl 
oxygen c::llnder., ~li:111 be fully cl~:in;..:d 
ac i:ord111:: to ti'.:~ 11:anufactu!",:- r ·s ins tru ~
tlun.; _ It shall be detenni1 :c j chat 1.!1<.: 
:-egu!:!.tr,:- and warning dcv, cc ,, funct:c::1 
'properly . 

< ii i I Respirator inspectl.:ir. shall Ir.
elude a check oi the: tightness of con
nec'.1011., and tile conctitlon of the face
piece. 11 c;,,c:bands . val\·es. connecting 
tube . and ca:1 i5 te rs . Rubber or elastomer 
pa rt~ ~hal l be inspected for p!!ab11lt:,· 
and si~ns of deterioration Stretchmg 
and man1oulat1ng rubber or elastomer 
parts \\"Ith a massaging action will keep 
th f'm pliab!P. HIid flexible and prC\'Cnt 
them frn:--n tak:ng a set. during storage _ 

' iv I A record shall be kept of inspec
t ion dates and findings !or respirators 
maintained for emergency use. 

< 3 ! Routin':'!y used respirators shall 
be col:cc:cd . cleaned, and disinfected as 
freQuently as necessary to Insure that 
proper protection ls provided for the 
" ,., ,,, ., _R, ·~p ir~lor~ mainlained for emergen-
, ... 11,,. ~nail he cl1:aned anrl disinfecied afl•t~ 
l ' ,!I h 11 S•· 

i :• 1111 , 14if 11 :.11 ;,mo:ndP.d h\· 49 FR 53 2~. FP.I>
! I :,1 f':- ) I I ) ~·,134: 

, 4 1 Replacemtnt or repairs shall be 
done only by experienced persons with 
parts designed for the respirator . No 
attempt shall be made to replace com
ponents or to make ad justment or re
p:.lrs beyond the manufacturer's recom
mendations . Reducing or admission 
valves or regulators shall be returned 
to the manufacturer or to a trained 
technician for adjustment or repair . 

< 5 > · < 1 > After Inspection , cleaning, 
and necessary repair. respirators shall 
be stored to protect against dust . sun
light, heat. extreme cold. excessl\'e 
m0!stui·c . or damaging chemicals. Res
pirators placed at stations and work 
areas for emergency use should be 
quickly acces.~ible at all times and 
should be stored In compartments built 
for the pur.pose. The compartments 
should be clearly marked. Routinely 
U'C'- ! r0 .;,;i r ~•~::;. -:; ucll P.s tl1wt rc, ;J~.-:i-

to:s. 1: : :t y b ~ i:: .t."•: .:.: ?: l i,l~!:. li<..: 11 .:-. . -~- l\c::
;:::·:\~ ·:;;:; :-. '.1 :·1 ::-:1 1":: b~ Jtorecl lil SlH. :1 
;l! :t ,"C"'~ :"c:; ~r,: ·: ;·j nr t.ool lJ"l ,:c; 11:1! ~!;~ 

. . • :: :t...: ·,:. !11 CL ... . :. : c::. ·· ·:; ;. r l'.'" 1 l•.: . :~ . 

! : • P. t·. i, ' :10:J !-J : ~~ p :i( ;:cd or 
-·~ r c. :1 so r: .. : t : :- ''.·:c~;::·:cc a11d t'<h?.b
t.,::1 •:a:·:c · .. :1 :-- ··. '. :1 a n-::·1:1Rl por- iti on 
., ll d [u 1:,;(i r, ;1 ·:, :· 1 :1r, t b~ l: :, jl~_ire:1 u:,· 
i! : . .: \· :: : ~: ... ,::H~r :; •~: '!: ·:~ in a:1 nbnor:!1:1.l 
p1s :~:::.,: 1. 

(l :1> Ill .; l1 uc ~:e::,_; f -.' r proper storage 
or c::1c:·.;cncy r ,', : :::\t-::·,; , such as gas 
masks and 3,·i~-c.:, ,11.aine,l breathing 
appar:itus. arc fou:: c.J ln " use nnd care" 
:11;;tructio1;; 11·- ·.:.0.::y nwunte,! Inside the 
carr ying case l,d . 

<g1 lc!e11:1 .ticat,v-i. of V'lS 1:iasic canis
ters. ( ! 1 Til e pn:; :~ r; mc:ans of identi!y-
1116 a vs mask canister shall be by means 
of properly worded lahcls . The secondary 
me:rns of identifying a gas mask canister 
sllall he by a color c0de. 

<2 > All who i.<st.:e or use ~as masks fall
mg witl:in the scope of this section shall 
see that all gas mask canisters purchased 
or used by them are properly labeled and 
colored in accordance with these require
ments before they are placed in service 
and that the labels and colors ·are prop
erly ma1nta1r.ed at all times thereafter 
until the canisters have completely 
served their purpose . 

<3> On eRch canister shall appear In 
bold letters the following: 

( !) -

Canister tor - -·-·· ····· · ----- - --- - -------
( Name for atmospherlc coniamlnant) 

or 

Type N Oas ~!ask Canister 

tli> In addition. essentially the fol 
lowing wording shall appear beneath the 
appropriate phrase on the canister 

T , .. u; 

Atmo.spher-lc c01ttamfnants to be J)1'0tccted 
09<1fnst 

Acid gases ____ ____________ ______________ _ _ 
Hyclroc;-anlc acld gas __ ___________________ _ 

Chlorine gae . . .... __ . . _ --- --- - - ------ _. __ _ 

Organic vapors _____ _________ _____________ _ 
Ammon ta ga., ____ • __ . _. _______ ____ ____ ___ _ 
Acid gasu and ammonia gas _____ ____ ______ _ 

Carbon monoxide __ . • ____ - -- - ----------- - -
Acid gases and organic vapors ________ _____ _ 
Hydrocyanlc acid gas and Chloroplcrln voLpor _ 

Acid gases. organic ,·apors. and ammonia 
gases. 

Radloacti'l'e materials . excepting tritium and 
noble gases. 

Particulates (dusts , tumes. mists, fogs, or 
smokes) In combination "''Ith any or the 
above gases or vapors . 

All or the above atmospheric contamlnant6 __ 

!al>cl : " !-'or re:;pira tory prot<.: ... ~lon In at-
11:r, .. . ::ic:·,:,s c011 t:1in!11 g not more th:.:, 
. _____ :icr,:ent by volume of _____ _ . __ __ . 

<~fa:11c of :i~::10:;phcric contamin:int > 
1111 ! I Revoked/ 
(4 > Canisters having a special h lgh

eflicicncy filter for protection again.st 
radionuc lldcs and other hie;hly toxic par
ticulates ~h:111 be labeled with a sta te 
ment of tti e type and degree of protec 
t.011 ::i ITorded by the filter. The label 
shall be affi xed to the neck end of. or to 
the gray s tnpe which is around and near 
the toµ of. the canister. The degree of 
protection shall be marked as the per 
cent of µcnetration of the can:ster bv 
a 0.3-micro:1-diameter dloctyl phtha late 
! DOP I smoke at a flow rate of 85 liters 
per minute . 

<5> Each canister shall have a label 
warning that gR.S masks should be used 
only in atmospheres containing suffi 
cient oxygen to support lite Cat least 16 
percent by volwne>. since gas mask 
canisters are only designed to neutralize 
or remove contaminants from the air . 

(6) Each gas mask canister shall be 
painted a distinctive color or combina 
tion of colors indicated in Table I - 1. Al! 
colors used shall be such tha : they are 
clearly Identifiable by the user and 
clearly distinguishable from 0r, <': a:iother 
The color coating used shall offer a hl&h 
degree ot resistance to chipping , scali n g. 
peeling, bllste:-ing , fading, and the errect.s 
of the ordinary atmospheres to which 
they may be exposed wider normal con 
ditions o! storage and use. Approp:·1-
ately colored · pressure sensitive tape 
may be used for the stripes. 
!Section 1910 134•glf3l!iii1 revoked 3l 4 :1 
FR 49;2i; October 24 . 1978. 1978 eifcct:\'C' 
/>;ovember 24. I 9781 
I-1 

White. 
White with '/,-Inch green stripe comp!e~e l; 

around the canister near the bottom . 
White "''Ith ':i •Inch yellow stripe corr.ple~e!y 

around the ca:->:ster near the bottom . 
Black. 
Green. 
Green wlth ,_.,-Inch white stripe completely 

a round the canister near the bottom . 
Blue. 
Yellow. 
Yellow "''Ith !,;- inch blue stripe comp!etr. ly 

around the canlsur near the bottom. 
Brown. 

Purple (Magenta) . 

Canister color tor contaminant, a,; des ignated 
a.bove. with •,-,- Inch gray stripe completely 
around the canister near the top. 

Red with ½-Inch gray atrlpe completely 
around the canister near the top. 

•oray ahall not 'be as.signed as the main color ror a canister designed to remove acids or 
vapors. 

NOTE: Orange shall be u&ed u a complete body. or str!pe color to represent ga,;ea not 
Included In this table . The user will need to refer to the canister label to determine the 
aegree o! protection the canister will afford. 

5- 10- 84 
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§ 1910. 135 Occup4lion :o I head prote r.
tion . 

Hr?met.< for the protection of head.s of 
occu;iattonal workers from impact and 
pcnc•.ration from falling and flying ob 
ject.~ anj from limited electric shock and 
burn shall meet the requirements and 
speciflca uons established in American 
National Standard Safety Requirements 
for Industrial Head Protection. Z89 .l 
l 969 . 

§ 19 I 0 . 13(, Uccupational foot protec
tion . 

Safety- toe footwear for employees 
shall meet the requirements and speci
fications in American National Stand
ard for Men's Safety-Toe Footwear. 
Z41.l - 1967 . 

§ 1910.137 Electrical protective de,·iccs. 

Rubber protective equipment for elec
trical workers shall conform to the re 
quirements established 1n the American 
National Standards !nstitute Standards 
as specified in the following list : 

Item 
Rubber lnsulallng g!o,·es_ 
Rubb~r malting tor use 

around electric 
apparatus 

Siandard 
JS.6-1967. 
J6.7- 1936 

{Rlll62) . 

Rubber l!1 s·, la t1:1g 
blankets . 

Rubber Insulating h oods. 

Rubber lr, :, ;.. lu ~: ng lloe 
hose 

Rubber ln,ul~ t lng 
slee\'es 

J6 4- 1970. 

J6 2 - 1950 
(Rl962) . 

J6 . l-l950 
1 Rl9G2 1 

J6 .6-1962 . 

§ 1910. 138 Effenive dat e<1. 

ca> The provisions of this Subpart I 
shall become effective on August 27, 1971, 
except the. t : 

(I> Any provision in any other section 
of this subpart which contains in itself a 
specific effective date or time limitation 
shall become effective on such date or 
shall apply in accordance with such 
limitation: and 

(2l If any standard in 41 CFR Part 
50-204. other than a national consensus 
standard incorporated by reference In 
§ 50-204 .2 cal < l l . is or becomes ap
plicable at any time to any employment 
and place of employment. by virtue of 
the Walsh-Healey Public Contracts Act 
or the Service Contract Act of 1965. or th~ 
National Foundation on Arts and Hu ~ 
manities Act of 1965, any corresponding 
established Federal standard in this Sub
part I which is derived from 41 CFR Part 
50-204 shall also become effective. and 

Occupot,onol Sole ry & H e ol1h Report e r 

k E FERENCE FI l E 

s hall be apµltcablc to su~: 1 employment 
a nd place of employment. on the same 
d ate 

& ltll0 . 134 ..: our1 ·,·, of , tar1ebrd,. 

S ,·.· Sou rec 
1910 13 2 _... .. 41 CF'R 50 - 204 .7. 
1910 .1331a) • •.. ASS! Z87 . l - 1988. Eye and 

F'llCC ProtCC l lon . 
1910 .134 ANSI ZB'l .2- 1969 . Standard 

Practice for Resplraton· 
Protection · 

1910 .134 ANSI Kl 3 . 1- 1967. lndent! -
Tabl• 1- 1. flcatloo o! Gas Mask 

Canister. 
1910 .135 -·--- - ASNI Z89 .l - l969 . Safety 

Requirements for Indus 
trial Head Protection. 

1910 .138 ANSI Z41.l-1967. Men 's 
Safety-Toe Footwear. 

1910.137 ANSI Z9 .4-1968, Ventila-
tion and Safe Practices 
ot Abrasl ve Blaatlng Op
era lions. 

§ 1910. 140 Standards organizations. 

Specific standards of the follow!n:: or
ganization have been referenced in this 
part . Copies of the referenced materials 
may be obtained from the issuing or 
ganization . 

American National Standards Institute , 1430 
Broadwa;·. Nev. York . NY l0OlR. 

1sec. 1910.1401 
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Re·v 16 Dec 92 

U.S. ARMY CORPS OF ENGINEERS, HUNTSVILLE DIVISI ON 
SAFETY CONCEPTS AND BASIC CONSIDERATIONS FOR 

UNEXPLODED EXPLOSIVE ORDNANCE (UXO ) OPERATIONS 

INTRODUCTION 

There is no "safe" procedure for dealing with UXO, merely ·procedures which are 
considered least dangerous. However, maximum safety in any UXO operation can 
be achieved through adherence to applicable safety precautions, a planned ap
proach ~nd intensive supervision . Only those personnel absolutely essential 
t o the operation shall be allowed in the restricted area / exclusion zone during 
UXO activities (DoD 6055.9- STD ) . Safety must become a firmly established 
habit when working with UXO . Safety is the leading edge of quality. 

l . GENERAL SAFETY CONCERNS. 
(t 

a . Car e must be observed in sear ching for, probing f or, excavating, 
moving, and handling UXO. Operations on the UXO should be conducted only 
after the establishment of a complete plan for the operation involved and 
car eful preparation to insure its implementation . Plans shall be based upon 
the minimum number of essential personnel, fo r a minimum amount of time, to 
the minimum amount of UXO consistent wit h efficient operations and maximum 
s a f ety. 

b . Only UXO qualified personnel shall be involved in UXO p r ocedures . 
UXO procedures consist of gaining access (manual excavation ) to subsurface 
uxo, identification, transportation, storage, and disposal of UXO. All per
sonnel engaged in UXO operations shall be thoroughly trained in explosive 
safety and be capable of recognizing hazardous explosive exposures. Only per
sonnel who have graduated from the US Naval EOD School, Indian Head MD are 
authorized to handle UXO and perform UXO procedures. Hazardous Devices Tech
nicians who have graduated from the Hazardous Devices School, Redstone Arsenal 
AL are not trained nor qualified to handle military UXO and will not be in
volved in UXO operations on a CE project. 

c . The use of electroexplos i ve devices (EED) suscept ible t o EMR 
devices in the radio frequency (RF ) range, that is, radio, radar, and televi
sion t r ansmitters, has become almost universal . Radio frequency electromag
netic radiation consists of waves. of electrical energy at radio transmission 
frequencies. Tnese waves are radiated in a line- of-sight f rom the antennas o f 
electronic devices that transmit radio, radar, television, or other communica
tion or navigation radio frequency signals. The energy is usually equally 
radiated in all directions; however, certain types of antennas focus the 
energy, transmitting it in a single direction or sector only . EMR {RF ) can 
also be ref l ected from lar ge metallic surfaces or objects into areas not 
directly reached by the line - of- sight- radiated electric energy . 

( 1 ) Under highly undesirable conditions, enough of the energy may be 
picked up by portions of the EEO, associated c ircuitr y, or related objects ac
ting as ·receiving antennas, to initiate the EEO. 

l 



(2) Since the strength o f the radiation decreases as the dis tance from 
the transmitter increases, the further away the ordnance item is, the less 
hazardous the situation. The energy can pass directly through materials that 
do not conduct electricity, such as wood or plastic . Therefore, using these 
materials as a barrier is of little value . The factors to be considered when 
evaluating the degree of hazard that the EMR (RF) energy represents are: 1) 
the strength of the field, that is, its power; 2 ) the nature of the fr e 
quenc i es transmitted; 3) the distance from the transmitter antenna to the 
ordnance, and; 4) the amount or type of protection available . 

d . Some ordnance is particularly susceptible to EMR (RF) emission . This 
susceptibility is usually caused by the design of the ordnance item or the 
type of EEO that is used. HERO categories have been established under which 
ordnance is classified as safe, susceptible, and unsafe. A knowledge of 
ordnance that is normally unsafe in the presence of EMR (RF) is important so 
that preventive steps can be taken if the ordnance is encountered in a 
suspected EMR (RF) field . 

" ( 1 ) In general, all ordnance items, even those normally safe when in-
tact, are hazardous when extensively damaged. The damage may expose com
ponents, trailing wires, or breaks in shielding integrity that permit the 
entrance of EMR (RF) energy into the ordnance item and then into the EEC. 

(2) The presence of antennas, communication and radar devices should be 
a point of interest on initial site visits and preliminary assessments . 

(3) The site shall be surveyed far electromagnetic radiation (EHR) radio 
frequency (RF) transmitters and appropriate action taken . Minimim safe dis
tances between mobile RF transmitters, TV, and FM broadcasting transmitters 
and electric UXO demolition procedures are listed in Tables 2- 3 and 2-4, TM 
9 - 1375-213-12. 

(4) Do not wear outer or undergarments made of wool, silk, o r synthetic 
textiles such as rayon and nylon while working on UXO . These materials can 
generate sufficient static charge to ignite fuels or initiate explosives . Any 
person coming in contact with an UXO, shall ground himself prior t o touching 
EEDs. This must be done to discharge any electrostatic charge accumulation 
from t he body . 

2. SITE CHARACTERIZATI ON 

a. Make every e ffort to identify the UXO. Carefully examine the item 
for markings and o t her identifying features such as shape, size, and external 
fittings . However, do no t move the item to i nspect it. If an unknown UXO is 
encountered, photographs shall be taken and express- mailed to CEHND-ED-SY, 
which has access to the TM 60- Series publications . 

-
b . Foreign UXO were returned to the Un ited States for exploitation and 

disposal . Records search should indicate the possibility of foreign UXO being 
on t he site. 

c. If the records 
cal agents may be on the 
to entry onto the site. 

search indicates UXO containing mil itary toxic chemi
site, a decontamination plan shall be approved prior 

Any time a suspected chemical UXO is encountered, 

2 



the 2-man concept is immediately implemented and notification shall be made 
through proper channels. The UXO shall be secured until the military arrives 
and assumes ownership. 

d. UXO which penetrates the earth to a depth where the force of the ex
plosion is not enough to rupture the earth's surface forms an underground 
cavity called a camouflet. Camouflets will be filled with the end product of 
the explosion, carbon monoxide gas. Camouflet detection and precautions must 
be considered if records search indicates the site was used as an impact area. 

e. Avoid inhalation of, and skin contact with smoke, fumes,- and vapors 
of explqs·ives and related hazardous materials. 

f. Consider UXO which has been exposed to fire and detonation as ex
tremely hazardous. Chemical and physical changes may have occurred to the 
contents which render it much more sensitive that it was in its original 
state. , 

g. Do not rely on the color coding ot' UXO for positive identification 
of contents. Munitions having none, incomplete, or improper color coding have 
been encountered. 

h. Avoid the area forward of the nose of a munition until it can be 
determined that the item is not a shaped charge and High Explosive Anti-tank 
(HEAT) UXO. The explosive jet can be fatal to great distances forward of the 
longitudinal axis of the item. Assume any shaped charge munition to contain 
a piezoelectric (PZ} fuzing system until the fuzing is otherwise identified. A 
PZ fuze is extremely sensitive, can fire at the slightest physical change, 
and may remain hazardous for an indefinite period of time. 

i. Examine a projectile for the presence or absence of an unfired 
tracer. 

j. Approach an unfired rocket motor from the side. Ignition will 
create a missile hazard and hot exhaust. 

(1) Do not expose electrically fired rocket motors within 25-feet of 
any exposed electronic transmitting equipment or exposed antenna leads. 

( 2 ) If an unfired rocket motor must be transported, it shall be posi
tioned in the direction which offers the least exposure to personnel in the 
event of the accidental ignition. 

k. Consider an emplaced landmine armed until proven otherwise. It may 
not be possible to tell, or it may be intentionally rigged to deceive. 

( l ) Hany training mines contain firing indicator charges capable of in
flicting serious injury. 

(2) Exercise care with wooden mines that have been buried for a long 
time. B~cause of soil conditions, the wood deteriorates and the slightest in
advertent pressure on top may initiate the fuze. 
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l. Assume a practice UXO c6ntains a live charge until it can be deter
mined otherwise. Expended pyrotechnic/practice devices may contain red/white 
phosphorus residue. Due to incomplete combustion, phosphorus may be present 
and reignite spontaneously if subjected to friction or if the crust is broken . 

m. Do not approach a smoking white phosphorus (WP) UXO . Burning WP 
may detonate the burster or dispersal explosive charge at any time. 

n. The detection and identification of suspect explosive materials 
shall be accomplished IAW Chapter 13, TM 9-1300- 214, "Military Expl9sives". 

3. ORDNANCE RELATED HTRW ACTIVITIES. 

a. 29 CFR 1926.lOO(a) requires personnel to wear protective helmets in 
areas where there is a possible danger of head injury from impact, or from 
falling or flying objects, or from electrical shock or burns. During field 
activities on ordnance projects, hardhats need not be worn unless a head in
jury threat1 is present. 

b. Soil samples, test pit excavation, and/or monitoring well installa
tion are sometimes conducted in areas where subsurface UXO may be found. 
These intrusive activities must be preceded by a magnetometer survey to assure 
the safety of the sampling crews. 

c. Prior to the drilling rig corning on site, a magnetometer and a 
hand-held auger shall be utilized to assure the drilling spot is clear of sub
surface UXO. 

( 1 ) After finding an area the magnetometer indicates is clear of detec
table UXO, the hand-held auger should be used to start the drill hole . At not 
more than 2-foot depth, the hand- held auger shall be withdrawn and the mag
netometer probe shall be lowered into the auger hole . This procedure will en
sure small UXO iterns ( 20mrn projectiles and grenades), undetectable from th~ 
surface, are now detectable. This procedure shall be repeated until the maxi
mum depth of the hand- held auger . 

( 2 ) Borehole monitoring shall continue at 2-foot intervals until virgin 
soil is encountered. 

4. RESTRICTED AREA/EXCLUSION OPERATIONS . 

a. Do not-allow unauthorized or unnecessary personnel to be present in 
the vicinity of UXO. During the timeframe that UXO procedures are being ac
complished, only necessary UXO personnel shall be within the restricted 
area / exclusion zone. When non- UXO personnel enter the restricted 
area/exclusion zone, all UXO procedures will cease. Limit personnel exposure 
time. UXO operations will always ·be based upon minimum exposure consistent 
with efficient operations. 

( l ) Plan for, provide, and know the measures to be taken in the event 
of an accident. 

(2) Provide a designated emergency vehicle in the area in case of an 
accident or other emergency. 
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(3) Coordination with the appropriate airspace representative shall be 
conducted and the appropriate notification procedures arranged. 

b . Before any movement of an UXO, the fuze condition must be ascer
tained. If the condition is questionable, consider the fuze armed . The fuze 
is considered the most hazardous component of an UXO, regardless of type or 
condition. 

(l) In general, the condition of a 8D fuze in an une~ploded projectile 
cannot be determined through examination of its external features. When there 
is evidence that the projectile has been fired, the BD fuze is considered to 
be in the. armed condition: 

(2) Arming wires and popout pins on unarmed fuzes should be secured by 
taping in place prior to movement . 

( 3) Perfo.rrn any initial movement of an armed fuze remotely and avoid 
any unneces~ary movement of an armed fuze. 

c. Personnel working with explosives and explosive ordnance shall 
comply with the following: 

(l) Do not carry fire or spark-producing devices on- site . 

(2) Do not smoke, except in authorized areas. 

(3) Do not have fires for heating or cooking, except in authorized 
areas. 

(4) Do not conduct operations without approved Standing Operating Pro
cedures (SOP) and proper supervision. 

(5) Do not become careless by reason of familiarity with ammunition. 

(6) Do not conduct explosive operations during electrical, sand, dust 
or snow storms. 

(7) Do not conduct explosive operations between sunset and dawn . 

d. When multiple search teams are operating on a site, the teams shall 
not work immediately adjacent to each other. A safe separation distance shall 
be established between each search team. This distance shall be based on the 
type of UXO expected to be encountered, but the distance shall never be less 
than S0m. 

e. Perform initial movement of an embedded projectile remotely. First 
movement of an embedded projectile may cause fuze functioning. During this 
remote operation, precautions shall" be taken for a high- order detonation. 

(l) DO NOT dismantle, strip, or subject any UXO to unnecessary move
ment, except in response to a valid requirement. 

(2 ) Do not depress plungers, turn vanes, or rotate spindles, levers, 
setting rings, or other external fittings on the UXO. Such action may arm, 
actuate, or function the UXO . 
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(3) Do not subject a mechanical time fuze to any unnecessary movement. 

(4) Do not unscrew a fuze from a fuze well that does not contain a fuze 
cavity liner. High explosives may be on the threads. 

f. Expended pyrotechnic/practice devices may contain red/white phos
phorus residue. Due to incomplete combustion, red and white phosphorus may be 
present and reignite spontaneously if subjected to friction or if the crust is 
broken. 

g~ Do not undertake the handling or disposal of liquid propellant fuels 
or oxidizers if not familiar with the characteristics of the material. 

h. Civil War projectiles shall be treated as any other UXO, especially 
projectiles with uncut Bormann time fuses and projectiles with percussion 
fuses, brass in ·particular. These have generally provided a watertight seal, 
even if they have been in the ground over one-hundred years. No projectile 
should be exposed to excess heat, the ignition point of black powder, used as 
a bursting charge in all Civil War projectiles is 457 degrees F. Under no 
circumstances should an attempt be made to drill a hole in a projectile, 
either through the fuse or the body of the projectile. 

i. Extra care shall be taken when uncovering a buried UXO, if records 
search indicated WP munitions were fired or destroyed in the area. A buried 
WP munition may be damaged and when exposed to air, may start burning and 
detonate. An ample supply of water and mud shall be immediately available if 
excavation reveals a WP UXO . Appropriate protective equipment (leather 
gloves, face shield, and flame-retardant clothing) and first aid shall also be 
immediately available. 

S. STORAGE. 

a. UXOs, UXO-components, packing materials or empty boxes will not be 
stored in magazines containing explosives. 

b . A fire plan for the storage of explosives shall be prepared and 
coordination with the nearby fire department shall be conducted. 

6. EXCAVATION OPERATIONS. 

a. The usual method for uncovering buried UXO is to excavate by hand. 
Hand excavation is the most reliable method for uncovering UXO, but unless the 
UXO is very near the surface, hand excavation exposes more people to the 
hazard of detonation for a longer period of time than any other method . Hand 
excavation will be ·accomplished only by UXO personnel. 

b. Earth moving machinery (EMM) may be used to excavate for buried UXO, 
if the UXO is estimated to be deeper than 12 inches. EMM shall not be used to 
excavate within 12 inches of an UXO. When excavation gets within 12 inches of 
an uxo, _hand excavation shall be used to uncover the UXO . EHH may be operated 
by non- UXO personnel, under the direct supervision of UXO personnel . 

(1) If more than one EMM will be used on the same site , they will be 
separated by at least 100m during excavation, 
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(2) During excavation operations, only those personnel absolutely 
necessary for the operation shall be within the restructed area/exclusion 
zone. 

(3) Excavation and trenching shall comply with the provisions of 29 CFR 
1926 subpart P. 

7 . DISPOSAL OPERATIONS. 

a. As a general rul~, UXO will be detonated in place when the . situation 
allows •. . All detonation-in-place should be conducted by electrical means to 
assure maximum control of the site, except is extreme sandy soil which creates 
a ~tatic electricity hazard. Non-electrical means can be used when the situa
tion dictates . 

(1) Do not allow one person to work .alone in disposal operations. At 
least one person shall be available near the disposal site to give warning and 
assist in rescue activities in the event of an accident. Only UXO qualified 
personnel shall be involved in on-site disposal operations . 

(2) Initiating explosives include lead azide, mercury fulminate, lead 
styphnate, and tetracene. They manifest extreme sensitivity to friction, 
heat, and impact. When involved in a fire, they can be expected to detonate 
without burning. In storage, initiating explosives shall be kept wet with 
water or water/alcohol mixture. Every effort shall be made to prevent the 
liquid from freezing; frozen explosives material will not be handled. Lead 
azide shall not be allowed contact with copper, zinc, or alloys containing any 
concentration of such metals because of the likely formation of other azides 
that are more sensitive than the original lead azide. Likewise, mercury ful 
minate shall not be allowed contact with aluminum, magnesium, zinc, brass or 
bronze~ 

(3) If loose( bulk explosives are to be disposed of by detonation, 
detonate only one kind of explosive in any one given shot. 

(4) Exercise extreme care in handling and preparing high explosives for 
detonation. They are sensitive to detonation by heat, shock, and friction. 

(S) Keep initiating explosives in a water-wet condition at all times 
until ready for !~nal preparation for detonation. The sensitivity of these ex
plosives is greatly increased when dry. 

(6) Do not pack a bomb fuze well with explosives unless it can be posi
tively confirmed that the fuze well does not contain any fuze components. 

(7) Photoflash bombs must be handled with the same care as-black pow
der, and with even greater care than explosive-loaded bombs. 

(8) Some practice bombs do not contain any positive safety features . 
Positiv~ly identify and review all safety precautions prior to handling prac
tice bombs. 

(9) WP UXO shall not be detonated into the ground . The UXO shall be 
counter-charged on the bottom- center- line . 
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(10) Phctcflash powder will react with moisture and generate hydr ogen 
gas, and this reaction may generate sufficient heat or pressure to detonate 
the UX0. Do not lock directly at phctcflash UX0 during detonation . 

b. When disposing cf high explosives by detonation, do not approach the 
disposal site for at least 30 minutes in the event of a misfire . 

(l) Carry blasting caps in approved containers and keep them out of the 
direct rays of the sun . 

(2). Do not handle, use, or remain near explosives during the approach 
or progress cf an electrical storm. All persons should retire to place cf 
safety. 

(3) Do not use explosives or accessory equipment that are obviously 
deteriorated or damaged. They may detonate prematurely or fail completely. 

" 
(4) Always point the explosive end of'blasting 

explosive devices away from the body during handling . 
jury should the item explode. 

caps, detonators, and 
This will minimize in-

(5) Use only standard blasting caps cf at least the equivalent of a 
ccmmerical No. 8 blasting cap. 

(6) Use electric blasting caps cf the same manufacture, whenever pos 
sible, for each demolition shot involving more than one cap. 

(7) Keep blasting caps in approved containers, located at least 25 feet 
from other explosives, until they are needed for priming. 

(8) Do not bury blasting caps. Use detonating cord to position blast
ing caps above the ground . Buried blasting caps are subject to unobserved 
pressures and movement which could lead to premature firing or misfires. 

·(9) Test electric blasting caps for continuity at least 25 feet 
downwind from any explosives prior to connecting them to the firing circuit. 
Upon completion of testing, the lead wires will be short-circuited by twisting 
the bare ends of the wires together. The wires will remain shunted until 
ready to connect to the firing circuit. 

c. A post-search of the detonation site shall be conducted to assure a 
complete disposal was accomplished. 

d. If the situation dictates, protective measures to reduce shock, 
blast, and fragmentation damage shall be taken. Army Technical Manual (TH) 
5-855-1, Fundamentals of Protective . Design for Conventional Weapons and as
sociated software program "C0NWEP" contains data on blast effects, 
groundshock, cratering, ejecta, and fragmentation . 

(1) For non-fragmenting explosive materials, evacuation distance should 
be a minimum cf 1250 feet. 
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(2) For fragmenting explosive materials, evacuation distance should be 
a minimum of 2500 feet. For bombs and projectiles with caliber 5- inch or 
greater , use a minimum evacuation distance of 4000 feet. 

(3) Items with lugs and / or str ongbacks and nose and/or tail plate sec
tions should be oriented away from personnel locations. 

e . Consideration shall be given to tamping the UXO to control frag
ments, if the situation warrant s . Fragments shall be minimized not only to 
protect personnel but property such as buildings, trees, etc . 

f ~ • Open burning of explosives and smokeless powder or chemical decom
position of explosives shall not be accomplished without prior approval of the 
contracting officer . 

( 1) Do not inhale the smoke or fumes of burning pyrotechnic or incen
diary materials. The fumes and dust from many of these materials are irritat
ing and / or ~oxic if inhaled . 

(2) Do not use water on incendiary fires . Water may induce a violent 
reaction or be completely ineffect i ve, depending on the mixture. 

(3) Bury incendiary- loaded munitions in sand when transporting them. 
This will smother any fire which should start until other cor rective action 
c an be taken. 

( 4) Anticipate a high- order detonation when burning pyrotechnics or 
incendiary- loaded UXO . Safety measures for personnel and property must be 
based on this possibility. 

g. Inert UXO will not be disposed of or sold for scrap until the inter
nal fillers have been exposed and unconfined. Heat generated during a 
reclamation operation can cause the inert filler, moisture and air to expand 
and burst sealed casings. Venting or exposure may be accomplished in any way 
necessary to preclude rupture due to confined pressure. 

8. TRANSPORTATION. 

a . If UXO must be transported off - site for disposal, the provisions of 
49 CFR 100- 199, TM 9- 1300- 206, and state and local laws shall be followed. 

b. When transporting a possible armed fu z e, position the fu z e in the 
most neutral orientation possible . 

c. Do not transport a WP munition, unless it is immersed in wat e r , mud 
o r wet sand. 

d . I f loose pyrotechnic, tracer, flare, and similiar mixtures are to be 
transported, they shall be placed in #10 mineral oil or equivalent to minimi z e 
fire and explosion ha zard. 

e. I f an unfired rocket moto r must be transported, it shall be posi
tioned in the direction which of f ers the leas t exposure to personnel in t he 
event of an accident ignit i on . 
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f. If base- ejection type projectiles must be transported to a disposal 
area or collection point, the base shall be oriented to the rear of the 
vehicle and the projectile secured, in the event the ejection charge function: 
in route. 

g . If an OEW, with exposed hazardous filler (HE, etc), has to be moved 
to a disposal area, the item shall be placed in a heavy duty plastic bag to 
prevent migration of the hazardous filler. Padding should also be added to 
protect the exposed filler from heat, shock, and friction.-
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• I 

ORDNANCE AND EXPLOSIVE WASTE 
CONSIDERATIONS DURING GEOTECHNICAL OPERATIONS 

·r I Cv1c.., 

1 . OBJECTIVE: To assure all personnel are aware of the policies 
and procedures relating to Ordnance and Explosive Waste when per
forming geotechnical field functions . 

2. BACKGROUND. Until the mid- 1970's land burial of OEW was an 
authorized method of disposal. Ammunition items that were unser
viceable, for whatever reason, were buried in trenches. It was 
mu.ch cheaper to dig a trench and bury ammunition than it was tc 
destroy it by burning or detonation . Generally, disposal 
trenches were not annotated on installation maps. It was mucl': 
easier to discard unneeded ammunition into a pond or lake than 
fill out 'the required paperwork and return it to the anununitior. 
supply point. Firing ranges were used for other purposes years 
later. Generally speaking, subsurface clearances were not con
ducted on past range clearances. 

3. REFERENCES: 

a. ER 1110- 3- 109, corps- Wide Centers of Expertise Assignee 
to Major Subordinate Commands and Districts, dated 15 July 1992. 

b. CEHND 1104- 3- 9, Management Plan for Ordnance and Ex
plosive Waste (OEW) Mandatory Center of Expertise (MCX) anc 
Design Center, dated 10 August 1992. 

c. U.S . Army Corps of Engineers, Huntsville Di vision, 
Safety Concepts - and Basic Considerations for Unexploded Explosive 
Ordnance (UXO) Operations, dated 16 December 1992 . 

d . EM 385- 1- 1, Safety and Health Requirements Manual, datec 
1 October 1992. 

4. DEFINITIONS: 

a . Mandatory Center of Expertise (MCX) is defined as a 
major subordinate command (MSC) or district command which cur 
rently possesses a demonstrated, credible technical capability ir. 
a specialized subject area applicable to military constructior. 
and beneficial to other USACE commands . All using commands will 
coordinate with and use the e xpertise and services of the MCX tc 
satisfactory accomplish their mission. The Huntsvil-:le Divisior. 
is the Corps of Engineers MCX for Ordnance and Explosive Waste 
(OEW) . 
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b. Ordnance and Explosive Waste (OEW) is an umbrella ter~ 
to include anything related to munitions designed to cause damage 
to personnel or material through explosive force, incendiary ac
tion, or toxic effects, such as bombs, guided and ballistic mis 
siles; artillery, mortar, and rocket ammunition; small arms am
munition; antipersonnel and anti tank landmines, demolition 
charges; pyrotechnics; grenades, torpedoes and depth charges; 
containerized and uncontainerized high explosives and propel
lants;. · depleted uranium projectiles; toxic military chemical 
agents; and all similar or related items or components in nature 
or otherwise designed to cause damage to personnel or material. 
Soils with explosive constituents will be considered OEW if the 
concentration is sufficient to present an imminent safety hazard. 

(1) Unexploded ordnance (UXO) is an item of OEW which 
has been primed, fuzed, armed, or otherwise prepared for action, 
and which has been fired, dropped, launched, projected, or placed 
in such a manner as to constitute a hazard to friendly opera
tions, installations, personnel or material and remains un
exploded either through malfunction or design or for any other 
cause . 

(2) Chemical Warfare Material (CWM) are those items of 
- explosive ordnance that contain toxic military warfare agents, 

such as incendiary agents, such as thermite and magnesium; smokes 
such as white phosphorus and the colored signal smokes; riot con
trol agents such as tear gas and vomiting agents; blood and chok
ing agents; nerve, mustard, and lewisite agents. 

(3) Chemical surety Material (CSM) are those items of 
explosive ordnance that contain nerve, mustard, and lewisi te 
agents . Only members of the U.S. Army's Technical Escort Unit 
are authorized to handle, package, and ship CSM items . 

c . Explosive ordnance disposal (EOD) : The detection, iden
tification, field evaluation, rendering- safe, recovery, and final 
disposal of OEW . 

d . EOD Specialist : An active duty military EOD person who 
has attended the US Naval EOD School, Indian Head MD . 

e . UXO Specialist : 
contractor . 

5 . POLICY . 

A former EOD Specialist; a civilian 

a . It is Department of Defense policy to provide the maxi 
mum possible protection to personnel and pr oper ty f rom t he damag 
ing ef·fects o f pot ent i al accidents involving ammuni t ion and e x
plos ives . 
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b . No person shall be required or instructed to work ir. 
surroundings or under conditions which are unsafe or dangerous tc 
his health . 

c . Any USACE command involved with a project that includes, 
or is associated with Army Ranges and Training Land, and Hazard
ous, Toxic, and Radioactive Waste (HTRW ) activities to include 
surveying, intrusive.investigative activities such as ~oil sam
pling, _ trenching, monitoring well installation and construction 
will coordinate with and use the services of the OEW MCX . 

d. No intrusive activities, of any type, will be conducted 
on a site which is listed in the FUDS inventory as OEWCSM . 

e . 10nly trained explosive ordnance disposal personnel will 
handle OEW/ UXO. 

6 . PROCEDURES . 

a . OEW has to be considered and planned for on all formerly 
used defense sites (FUDS ) and active installations . 

b . The surface danger zone of a range (active or inactive ) , 
the target area, impact area, ricochet area and the secondary 
danger zones will be contaminated with UXO . UXO is that ammuni
tion which has failed to function as designed, i.e . , a dud . uxo 
will be found on the surface and subsurface. The varying types 
of ammunition, angle of fire, and soil types preclude the ac
curate estimation of the depth of subsurface UXO. 

c. Any type of survey activities, foot or vehicular move
ment, or intrusive work within the surface danger zone, forward 
of the firing line, should be preceded by a surface and subsur
face clearance of UXO. 

(1 ) Footpath and / or vehicular lanes should be cleared, 
if ordnance cannot be avoided, and conspicuously marked. No 
personnel should be allowed outside these cleared areas . This 
limited clearance should entail both surface and subsurface. sub
surface is necessary to find that UXO that is laying just below 
the surface that may be encountered after rain and vehicular 
traffic. Depending on the type of ammunition involved, it is 
possible a vehicle running over an UXO, will cause the item to 
detonate. Depending on the size of the UXO, personal- -injury and 
property damage can be expected . 
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( 2) Subsurface clearance, when necessary, is par
ticularly important when intrusive activities will be used to 
take soil samples, install monitoring wells, dig test trenches, 
dig cable trenches, excavate berms and relocate targets. A 
limited subsurface clearance of the intrusive work area is neces
sary to preclude equipment operators from being needlessly ex
posed to uxo. It is possible that an UXO struck by a drill bit, 
hand auger, cable trencher, backhoe, bulldozer, etc. , will 
detona~e. Depending·on the size of the UXO, personal injury and 
property damage can be expected. 

(3) surface and subsurface clearance of UXO will be 
done only by EOD or UXO Specialists. Generally, UXO Specialists 
are · contracted to provide UXO Support, which includes mag
netornetry..-. 

d. UXO Support will be site specific. One, two, or more 
UXO persons may be required, depending on the tasks to be per
formed. 

(1) Generally, a two person UXO Team is required to 
provide UXO sweeps, magnetometry support, and site safety. 

· (2.) During investigative activities, the UXO Team is 
generally not tasked to perform disposal activities. If UXO is 
encountered that cannot be avoided and/or requires disposal, the 
USACE representative shall request military EOD support . 
Military EOD will not respond to requests for EOD support fron 
contractor personnel. 

(3) Magnetometer sweeps of the intrusive activity sites 
is required. If the magnetometer indicates a subsurface magnetic 
anomaly, an alternative site should be selected. This could be 
just a few feet in any direction. During investigative ac
tivities, there is no justification to needlessly expose person
nel to excavating magnetic anomalies to determine their iden
tification, when an adjacent area, which is free of magnetic 
anomalies can be used . 

(4) After finding an area the magnetometer indicates is 
free of magnetic anomalies, the UXO Team will use a hand - held 
auger to start a drill hole . At not more than 2-foot depth, the 
hand- held auger should be withdrawn and the magnetometer p r obe 
lowered into th.e auger hole . This procedure will ensure small 
UXO i terns ( 2 0mm p r ojectiles and grenades, etc . ) , undetectable 
from the surface, are now detectable . This procedure should be 
repeated until the maximum depth of the hand-held auger. 

(a) While the UXO Team is hand- augering and checking 
the area for UXO, no other personnel should be allowed in the 
area. 
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(b) If a magnetic anomaly is not detected during thi: 
process, the drill rig and/ or other equipment and personnel ca: 
be allowed on site . 

(5 ) If an UXO is uncovered during a test trench ex· 
cavation, all operations will cease . The UXO T~am will determin1 
the condition of the UXO. If disposal action is required, the 
USACE representative will request EOD support. Once UXO has bee1 
encoun_tered in a test trench, no further excavation of thai 
trench is allowed. The trench will be filled and the applicablc 
report shall indicate uxo was encountered and the trenching ac· 
tivity was abandoned . 

(6). During UXO related activities, the UXO Team shalJ 
not wear~safety shoes or other footwear which would cause the 
magnetometer to present a false indication. 

(7) During UXO related activities, the UXO Team wilJ 
not be required to wear protective helmets (hard hats) unless, 
based on a hazard analysis, a head threat injury is present. 

(8) Magnetometry will not detect subsurface bulk ex
plosives. If subsurface bulk explosives is anticipated based or 
the site history, the UXO Team may be required to explosivel} 
perforate all projected intrusive investigation sites. 

e. The UXO Team shall prepare a work and safety plan tc 
supplement the prime contractor's or the USACE site plan. The UXC 
plan should indicate the specific magnetometer the UXO personnel 
are going to use and the procedures the UXO Team shall follo~ 
during the accomplishment of the job. This plan does not-neec 
to be comprehensive as it is a supplement to the site plan. 

f. · The following are the minimum, non- waiverable qualifica
tions for UXO personnel: 

{l) UXO Team Leader (UXO Supervisor) is a graduate of 
the U.S . Naval EOD School, Indian Head MD with at least ten years 
active duty military EOD experience. 

(2) UXO Team member(s) (UXO Specialist) is a graduate 
of the U.S. Naval EOD School, Indian Head MD with at least three 
years of active . duty military EOD experience. 

g . All specifications/scopes of work requiring uxo support 
should be forwarded to the OEW MCX for review. All work and 
safety plans involving HTRW investigations, when UXO Support is a 
requirement, should be forwarded to the OEW MCX for review. 
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.APPENDIX ''A'' 

OEW Generic Statement of Work 
( For UXO Avoidance) 

1. GENERAL: The contractor shall provide a two person Unexploded 
Ordnance (UXO } · team to provide on-site UXO support duri~g all 
sampling activities. This includes soil sampling and the drilling 
of monitoring wells. The uxo team will not destroy any uxo 
encountered. The UXO team will report all UXO to ( Range Coneroi 
Offic~r, local COE representative, or ocher appropriate 
office the point of contact to report UXO or CWM is 
dependent on the site specific conditions and 
arrangements. Work on an active installation wi11 
normally require reporting uxo ~o the Range Control 
Officer, Facility Engineer or Post Headquarters. Work on 
Formerly Used Defense Sites will require prior 
coordination to determine the point of contact. It could 
be the local or state law enforcement agency, or the local 
emergency management agency } , and the contracting officer who 
will in turn notify the Huntsville Division, Corps of Engineers. 
The Government will contact the local EOD Unit for disposition of 
the OEW or uxo. 

2. DEFINITIONS: 

a. ORDNANCE AND EXPLOSIVE WASTE (OEW} : Bombs and warheads, 
guided and ballistic missiles, artillery, rocket and mortar 
ammunition, small arms ammunition, anti-personnel and anti-tank 
mines, demolition charges, pyrotechnics, grenades, containeriz~d 
and uncontainerized explosives and propellants, military chemical 
agents and all similar and related items or components, explosive 
in nature or otherwise designed to cause damage to personnel or 
material. Soils with explosive constituents are cons.idered to be 
OEW if the concentration is sufficient to be reactive and present 
an imminent safety hazard. 

b. UNEXPLODED ORDNANCE (UXO): An item of explosive ordnance 
that has failed to function as designed or has been abandoned, 
discarded or improperly disposed of and is still capable of 
functioning and causing damage to personnel or material . 

C. INERT ORDNANCE: An item that has functioned as designed, 
leaving an inert ·carrier. An item manufactured to -serve a 
specific training purpose. Fragments from UXO. 

d. EXPLOSIVE ORDNANCE DISPOSAL (EOD} PERSONNEL: Active duty 
military EOD personnel. 

e. UXO PERSONNEL: Former EOD personnel. 
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f. CHEMICAL WARFARE MATERIAL 
or container ( s ) . Any dirt. or 
cont.aminat.ed with a chemical 
operations to kill, seriously 
through it.s chemical properties. 

(CWM): Any CWM in a munit.ion (s ) 
scrap t.hat. has been pot:ent.ially 
compound designed for military 
injure or incapacitate persons 

g. CHEMICAL EVENT: Discovery of 
chemical agent or container that: 
transportation or disposal. 

an ac t:ual or 
may require 

suspected 
emergency 

3. UXO TEAM COMPOSITION AND QUALIFICATIONS: UXO Teams shall 
consist: of two members with the following qualifications; 

a . . · UXO Team Leader: This is the individual who has the direct 
responsibility and is the technical lead for all UXO operations on 
the site. This individual shall have documented experience in 
supervising ~ange clearance operations and supervising personnel. 
This individual shall be a graduate of· the u. s. Naval Explosive 
Ordnance School at: Indian Head, Maryland and have at least 10 • 
years of active duty EOD experience. 

b. UXO Team Member: Be a graduate of the U.S. Naval Explosive 
Ordnance School at Indian Head, Maryland. Have at least 3 years 

-of active duty EOD experience. 

4~ RESPONSIBILITIES AND AUTHORITY: The UXO Team will provide the 
explosive ordnance recognition, location and safety function for 
the prime contractor. The UXO team leader has the final authority 
for on site personnel regarding all matters concerning UXO. 

5. WORK AND SAFETY PLANS: The UXO team will assist in the 
development. of the contractor's site safet.y and health plan and 
the work plan. The UXO team leader will conduct. UXO safety 
briefings for all site personnel and visit.ors. 

3 
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6. ACCESS ROUTES TO SAMPLING LOCATIONS : 

a. Prior to sampling or well drilling crews going on site, the 
uxo team shall conduct a reconnaissance of the sampling area. The 
reconnaissance shall include locating a clear path for t:he 
sampling crews, vehicles and equipment to approach the sit:e. The 
approach path, at a minimum will be twice the width of t:he widest 
vehicle. The contractor will clearly mark all boundaries of t:he 
cleared approach path prevent personnel from ·straying into 
uncleared areas. No personnel shall be allowed outside the 
cleared paths. · 

b. If UXO is encountered on the surface, divert: the approach 
path around the UXO, clearly mark t:he area and report the UXO. 

c. A magnetometer shall be used· t:o insure there is no 
subsurface UXO within the approach path. If a magnetic anomaly is 
encountered and identified as UXO, divert the path around the UXO. 
Only minor excavation will be done to identify or confirm UXO. If 
the anomaly is more than one foot deep, assume it to be UXO and · 
divert the approach path. Only UXO personnel shall handle UXO and 
operate t:he magnetometer. 

7. SOIL SAMPLING AND WELL DRILLING SITES: 

a. The UXO team shall locate magnetic anomaly free areas for 
soil samples and well drilling. If a pre-selected area indicates 
magnetic anomalies, a new sampling/drilling site will be chosen. 

b. The contractor will clearly mark the boundaries of the 
cleared soil sampling or well site. Personnel will not go outside 
the cleared area. As a minimum, the cleared area will be a 
square, with a side dimension equal to twice the length of the 
largest vehicle or piece of equipment to be brought on site. 

c. Prior to drilling equipment being moved to the proposed well 
location, t:he UXO team shall locate a magnetic anomaly free site. 
This shall be accomplished using a magnetometer with downhole 
monitoring capabilities. The uxo team shall start the borehole 
with a hand auger. At not more t:han a two foot depth, the hand 
auger will be withdrawn and the magnetometer will be lowered into 
the borehole. This procedure will be used to insure that smaller 
items of UXO, undetectable from the surface can be detected. If 
no magnetic anomalies are found, the procedure will be repeated at 
two foot intervals to the maximum depth of the hand auger, no less 
than 6 feet. If the proposed well site is still free of magnetic 
anomalies, the drilling equipment: may be brought on -site and 
utilized . Borehole monitoring with the magnetometer shall 
continue at: two foot intervals, until virgin soil is reached. 
This determination shall be made by the on site geologist. 
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8. CHEMICAL WARFARE MATERIALS: 

a. If suspected CWM is located at any time, all work will cease 
immediately. Site workers will withdraw along cleared paths from 
the area containing the CWM. The contractor will clearly mark the 
area containing the CWM, and report the chemical event to the 
designated point of contact (POC) as determined in 
Paragraph 1, and the contracting officer. The report of 
discovery of suspected CWM will be made within one hour of the 
discovery. The_ POC will make the final determination as to the 
actual presence of CWM. 

b. If i::.he POC confirms the presence of CWM, the government 
person in charge will report the chemical event to the appropriate 
agencies. 

c. When contacting the POC about suspect CWM, the contractor 
will proviq.e the following information listed in Figure 1. 
Contact with the POC will not be ·delayed due to lack of 
information. The suspected CWM report will follow the format in 
figure 1. 

DRAFT 

( 1) 
( 2) 
( 3) 

( 4) 
( 5) 
( 6) 
(7) 

( 8) 
( 9) 

(10) 

Date and local time of event. 
Location 
Quantity and type of munitions(s) or 
container(s) and chemical agents involved. 
Description of what has happened. 
Description of property damage. 
Personnel casualties and/or injuries. 
Whether medical services or facilities 
were required. 
Assistance required. 
Any other pertinent information. 
UXO team leader's assessment of the 
situation. 

Figure 1, Sample Suspected CWM Data Report 
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ATTACHMENT B-6 

WORK ST AND ARDS FOR UNEXPLODED 
ORDNANCE (UXO) PERSONNEL 
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SUBJECT: Ordnance and Explosive Waste (OEW) Mandatory Center of 
Expertise (MCX ) Work Standards for Unexploded Ordnance (UXO } 
Personnel 

1. 'I'he enclosed work. standards are established to provide the 
s~fety limits under which UXO personnel will be expected to work 
on projects involving ordnance investigations and clearance 
e.cticn:s. 

:;i ■ l.'ean••••• i ■.- oonbi:a.aLll.L." po.i:t:10LUlC11 dull.u1-.u. l.u lrl~i.- i.,..~a,..l.l.,JL,JU.l. .__ 

are for the most part currently used in existing contracts. New 
scandards will be incorporated into contract documents as new 
contracts are developed. 

3. This guidance ~hould he dist~ibutP-d to ~11 pP-r~nnn~i invn1v~n 
in OEW cont~accing, management, design and e~ecution. 

:'OR THE D.IR.l!:CTO~ Ol' ?RC,.~:U1.iVI,S 

ANI:> PROJECT MANAGEMENT: 

:::::l:.STR!EUT!ON: 
?:OI-OT ( c.ll ) 
?M•SO (all ) 
!D-CS (Geo / E?US / Site Dev. } 
ED-SY (Torres ) 
iD-ES (Eitimating ) 
C':!:' 
OC (Simmons ) 
PA 

e.J21A-
c. D~VID DOUTHAT , F.~ . , CSP 
Chief , sa.:eLy D.i.•.., ;.::;luu 
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WORK STAND11.ROS FOR. C.E:HND SAFETY SPECIALISTS 

l. SAFETY SPECIALtST QUALIFICATIONS. Any individual involved in 
the; execution, supervision, or oversight -of ordnance related 
activities shall be a graduate of the U.S. Naval Explosive 
Ordnance Disposal {EOO ) School, Indianhead, MD and have been 
awarded the Master EOD Skill Badge. In ~ddieion the individual 
must have experience in planning, executin~, and supervising 
multiple-te~ oper~tions. Since most of our clearance actions 
occur on land, the individual must also have experience managing 
range clearance operations. This experien~e is characteristic of 
an individual with ~pp~o~imately 15 years of active duty military 
EOD experience. · 

2. SAFETY SPECIALIST ON-SITE aESPONSIBILITIES. A Safety 
Specialise shall be on site &t the start of all OEW projects to 
observe contractor operations during all UXO intrusive or 
demolition activities. 

a . The speeiali$t is on h~nd to ensure that the contractor 
establishes the appropriate daily safety routines from the outset 
of the project, to verify employee UXO qualifications, to advise 
the contractor on questionable procedures, and to contact the 
appropriate offices when EOD response is needed. These are the 
minimum safety responsibili~ies, and do not include potential 
responsibilities of Quality Assurance oversight, Contracting 
Officsr ' s Representative, coordination with the Life Cycle 
Project Manager and C.EHND project manager, and other non-safety 
related responsibilities. 

b. The on-site presence requirement can be relaxed once the 
project is in routine operation, with the written approval of 
CEMND- PMwSO. Suoh apprcv~l ~h~17 ~~f,~~~ ~hat the on-site Sa:etv 
Specialist is satisfied that the contr actor is comfortable with 
s.nd proficiCllnt in ~ecucing the ti:'W ralat.d. ta:.k~. The 
C~uL~&~Ll1~ orrlw~L mu~L al5o be =on~ulc~d to determine if on
site presence is needed for administ~ative reasons. 

c. S.f~ty Sp~oia1;~t~ •r.~~innP.d at CEHND should be rotated 
oack to the home office after two weeks at a site, and shculd" 
~~Rn~ Mr ,~~~r nnn w~~k in the home office before cvoling Qack eo 
the field . When ~aplacing ~ Safety Speciali8t at $non-going 
removal action, new Safety Sp~~i4li~~s snai~ hnve at lea~e ~wo 
days of overlap with the veteran Specialiat in or der to receive 
proper or ientation. 

377 I/'151.1'-lllH '/'1 I a A:ll'-1::l AW!:!U :m E:E: 1 L0 S6 , 150 ' t!UW 
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3, CONTRACTOR uxo QUALIFICATIONS. All Contractor uxo personnel 
shall be graduates of the U.S. Naval Explosive Ordnance Disposal 
(EOD) School, Indianhead, m>. USNAVEOD also requires that EOD 
personnel be U.S. citizens due to the need for access to the TM-
60 ~eries publica~ions which are marked NOFORN (NO FOReign 
Nationals). No UXO personnel shall have been removed from an EOD 
position due to problems over reliability .. Federal military or 
civilian employees cannot be employed by Contractors for contract 
work. Credit for EOO experience in National Guard or Reserve 
units will be based on the documented aetual time spent on active 
duty, not on the cotal time of service. 

a. Senior UXO Supervisor. ~his individual has direct 
responsibility for all UXO operations on the site and should 
therefore be able tQ demonstrate experience in dealing with the 
types of ordnance expected to be encountered. The individual 
shall have experience supervising multiple-team operations and, 
since most of our clearance actions occur on land, shall have 
supervised ran~e cle~r~nce operations. The indivi~ual shall hav~ 

· at least 15 years active duty military EOD experience . Three 
years of civilian contractor UXO experience may be substituted 
for 3 years of act~ve duty mili:~~J son e:,cperienoe, buc 12 yea=s 
active duty milita:-y EOD expe~ience is not ~aive~~ble. 

b. UXO Supe~visor. T~~~ i~dividu~l supervises a v~O swe~p 
team. This individual sha~: have e;,,.per~ence in ~~~ge cleara~:e 
operations. At least ten yea~s combined active ~~:i~ary ~Ct a~d 
c::cntractor UXO experience is :-equired :or t_his pos.:.;ion . Th.re\! 
years active duty military ~CD experience is an a=solute 
requirement. 

c. tl'XO Specialist:. This individual shall ha•.1e more -::i.e.:: 
three years active duty military .E:OD ~:Qerience. ':':,,= -::r~tc 
specialist may also be a VXC ~ssistant w~~h ~t leas:~ ysa=s 
combined military ~CD and con:~ac~or UXO experie~=~-

d. UXO Assistant. T:l:..:5 .:.:1di"1idual has les.:: :.:~a::. ~:~~=e 
years active d~ty military ~CD e=Qerience or may je a ;~st~a~~ ~= 
ehe EOD Assistanc Course at Redstone Msenal, AL o~ ~gli~ ~:3, 
FL. An EOD Assistant shall noc oerfo ::-m a UXO task wi :hou t :.:ie 
direct supervision •O f a vxo supe~riso,:. 

e. Quality Control (QC) Specialist. This indi-:tidual has 
the responsibility of enforcing the cont~a~eor's QC Plan, ~nd 
shall have the same minimum pr.arequisites as the ~(O supe~isor. 

f. Site Safety and Health Officer (SSHO) . This individual 
has ehe responsibility of enforcing the contractor's Site Safety 
and Health Plan (SSHP), and therefore must ?e in the field 

2 
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wpenever possible observing ope~ations. This individual shall 
h~ve che same minimum prerequisites as the UXO supervise~. In 
addition, the SSHO shall have the specific training, knowledge 
and experience necessary to implement the SSHF and verify 
com~lianee with applic~~le safety and health requirements . 

i 

g. Magnetometer or Heavy Equipment Operator. This 
individual need not be a UXO person , but shall have the necessary 
training and experience to properly operate the assigned 
equipment. 

4 • WORI<: WEEK. 

a. Contractor employees involved in performing unexploded 
ordnance related tasks ~hall be limited to a 10-ho~r d~y and a 
40-hour work week. This limitation is deemed necessary to ensure 
that UXO personnel r=ceive ample opportunity for rest so that 
they can remain alert during UXO operacions. Exceptions to this 
10-hour day / 40-hour week shall be granted by CEHND-PM-SO only 
when public safety is at imminent risk and if the added risk to 
the uxo personnel has been evaluated and.judged to be acceptable. 
Two consecutive work weeks shall be separated by 48 hours of 
rest. 

b. CEHND- PM" SO Safety Specialists will work ba$ic~1ly the 
same schedule as the contractor. ~he specialist is subject to 
the same restric~ions as the conc=ac~or regarding UXO related 
casks . 

(1 ) overtime. The Safety Specialist is e~ected to 
~eep current with p=oject paper~ork during the Contractor ' s 
scheduled work week, and overtime should not be requested for 
such purposes. If c:~er work is assigned which cannot be 
accomplished during ::'le scheduled wor;< week, the Safety 
Specialist shall submit an over~ime r~quest. This ~!quest sha:: 
i~entify ~nd jusci:y the additiona: work. overtime work must ~e 
acc:mplishea at the ¥o~ksite. 

(2) Overtime Pay During Travel Status. Contract 
schedules are under che Governmenc ' s administrative eontrol, and 
theretcr overti~e cannot be paid to a Government employee fo~ 
traveling on holidays or weekends in support of a contract. 

(3) Hazardo~s Duty Pay. Mere presence on a site 
containing ordnance o~ explosive waste does not qualify as 
hazardous duty. An ~ndividual can claim hazardous duty pay if 

3 
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accomplishing or obs~rving the accomplishment of UXO related 
tasks within the work exclusion zone. In order to justify HDP, 
the first Safety Specialist assigned to a s-ite must complete an 
Explosive Ordn~nc~ Sit~-Specific Ha~ard Determination form 
(Appendi~ A ) • 

i 

5. oxo TEAM COMPOSITION AND ROLES, Depending upon the ~ission, 
the number of teams, size, and makeup of UXO teams will vary. 

a. UXO Investigations or Clearance Actions. Where ehe 
mission calls for ordnance discovery or removal , team composition 
should use the following guidelines . 

(1 ) Each team should consist of one UXO Supervisor and 
six or less team members . The team should have at lease two uxoR 
qualified personnel. 

(2 ) Teams should not be less than three personnel, 
including the UXO Supervisor and a OXO Specialist or vXO 
Assistant. 

( 3 ) The -;J:<:o S1.i.pe::-visor may supervise tasks and teams 
ot:her than uXO teams, such as brush ... clearing or survey:..ng crews, 
On the other hand, ~~s~ :i~:..:ations imposed ~pan mag~e~cmeter 
operators and labo~;rs ~ay drive the ccntractor to asaig~ th~se 
ca~ks to vXO perso~~al. 

(4) The Senior uxo supervisor should not supe:c-vise 
more th.an ten UXO Supervisors. 

( 5) A separate SSHO should be used when si;< or more 
OXO teams are working a site. The SSHO should repor: :o the 
Senior UXO Supervisor. When less than six teams are ~;~=ating, a 
tJXO Supervisor may ~c: as ~he SSHO, F.owever, the Si:e Sa:e~y and 
Health Officer posi~ion demands that ~ha SSHO spend a: ~eas~ ~0 
perc~nt of his time i~ c~s field observing UXO opera:~=~s. :f 
che iJXO Supe~isor ~annot :neet the 50 pe~cent field :::s~=·ra-:.::.on 
criteria, a sep~ra~= 3Sn0 shall be ~ppointed. 

( 6) A Quality Control Specialist is not required 
during investigations, but should be used during ~emoval actions, 
when the Government must determine that a clearance has been 
effective . The QC Specialist 1 s responsibilities may ~ot 
constitute a full-time on-site pcsieion, depending on si;e and 
complexity of the project, number of teams,. ano. amount of UXO 
encountered . The QC Specialist must maintain high qua:i:y in the 
removal action without compromising safety . Therefore, QC should 
not be d~al-hatted ~s ~ SSHO, nor ~hould he be involved in OEW 
removal tasks . 
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(7 ) The UXO Assistant is authorized to operate the· 
magnetometer, investigate anom~lies and ~ssist in dispo$al · 
operations, all under supervision of a UXO-qualified individual. 
The UXO Assistant shall not decermine if a UXO item is safe to 
move. 

{8) The position of magnetometer operator has been 
ereated tQ take some of the burden from UXO Spe~ialists who in 
the past were required to operate magnetometers, m~rk anomalies, 
and excavate the anomalies. Non-UXO qualified magnetometer 
operators shall not excavate to identify magnetic anomalies nor 
handle UXO. They can only operate the equipment and flag the 
anomalies. With this restriction it is not always wise to 
specify the magnetometer operator for a project , unless it can be 
determined that wcrk efficiency will be gained in the process. 

b. UXO Avoidance. When an HTRW or·a eonstruction project 
is anticipated in a~eas with potential OEW problems, UXO support 
shall be present for the purpose of av¢idin~ ordnance. The OXO 
eeam will normally consist of two personnel; a UXO Supervisor and 
a UXO Specialist or uxo Assistant. The team will usually operate 
without on-site Safety Specialist oversight. 

6. APVERSE WEATHER CONDITIONS. Since most a: the ~over:i.ment 
contracts for OEW projects are cost-reimbu~saable , the Government 
should absorb the :est of work delays caused ~Y adverse weathe~. 
The OEW contractor is willing to work in al~ ki~ds of weather in 
order to keep his employees steadily occupied, and is reluctant 
to stop work during inele~ent weather. The CEHND Safety 
Specialist should be awar~ of the physica: and psychological 
effects of adve~se weather. If he determines t~a~ weather 
conditions create an unacceptable level of •risk , the CEHND Safety 
Specialist shall suspen~ all UXO related tasks and coordinate 
with the Contracting Officsr and the projec: manager regarding 
schea~le impacts. The following factors should be considered {i~ 
addi~ion to the r~quiremencs of EM 385-1-1 ) i~ decs~~inir.g 
whether the level of risk ~s accepcable. 

a . Rang~ clearance operations should not ba conduct~d at 
UXO sites when the ground is covered with snow , unless a surface 
clearance has already been conducted. Snow eove~ severely limits 
vi$ibility of surface UXO. 

b. Performance of uxo :related tasks may be •.1nsafe in cold 
weather. Some procedures may require uxo personnel to remove 
their gloves , exposing their hands to cold injury . The 
additional layers of clothing required may at:eet other UXO 
operations which require manual dexterity, ~nd thus may affect 
tneir ability to safely perform the tasks. 

5 
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c. Some UXO rel~ted t~sks must be performed in per sonal 
protective equipment that is heavy, cumbersome, ~r restricted in 
airflow. Durin2 hot weather such PPE will have a detrimental 
physical and psychological effect on the individual, and he 
should be closely observed for signs of heat stress. 

7, ACCIDENT REPORTS. When a contractor lost-time injury or 
accident occurs, aocident reports shall be processed as follows. 

a. When the geog~aphic District has no on-site presance, 
the $afety Spe~ialist shall review and coordinate on all ENG Form 
3394 "Accident Reports "' . 

b. Whan the geographic District has an on-site presence, 
the Safety Specialist shall review and coordinate on all ENG Form 
3394s for accidents within the work exclusion zone. Outside the 
exclusi0n zone the gao~raphic District is res~onsible for the 
review and coordination. 

c. The geographic Dis~~iet will be responsible for the 
administrative aspects of processing and recording all acciden: 
reports for the project on the Corps of Engineers Safecy 
In!orrnation Management Sys~em. 

a. SI~E CON'tROL. The Sa:ety Specialist will be respo~s~ble ::= 
safety oversight withi~ :~e ~ork exclusion zone establ~shed fo= 
an OE:W site. He must limit the exposure of a minimum ~umber o: 
persons, for a minimum time , to the minimum amount of OEW 
consistent with safe and efficient operations. The fol:owing 
procedures shall be followed when visitors req\lire access to ~~e 
site: 

a, !f the visitor is !OD qualified, a safety br~e:ing is 
:required. , af tar which the ·1i.:s.:.t:or should be escort ad to :.he 
points of ineerest. uxo-re~aced operations need not be 
interrupted during the ·,i.;:.::, 

b. If the visitor is not EOD qualified, a safecy ~rie:ing 
is required, after which the visitor must be escorted to the 
points of interest. UXO•related operations must be discontinued 
until the visitor exits the exclusion zone.· 

c: . If the visitor is a. foreign representative, the visit 
must h~ve been c00rdinated through CEHN'O-SL (Sue Baber) prior to 
admittance into the exclusion zone . 

6 
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H'JI.~ OP' WORK OUIDANCl:!l 
POa COHTRAC~S NEEDING 

AH 0:SW A.VOIDAHC!l SUPPORT CLAUSE 

P.01 

1, Tba followinq Stat•mant of work (SOW ) ia a typical addendum that can be 
added to a larger SOW for & ~azardous, Toxi0 or Radiological waste (HT~W ) , 
Preliminaey Asaeaament, Site Investigation, or Remedial Inveetiqation 
/Feasibility study. Thia sow should be uaed when there ia a posmibjli;y ot 
contact with Ordnance and Explo•iva Waste (OEW ) during the before mentioned 
field operaticn•• Dt goal pf tbip sow i ■ ozw BYQtDANCE ANLX! If thare ie 
known OEW on the tite, contact tha Huntsville Division Co~ps of Enqin-re, and 
do Dot~-· thi• sow. 

2 . !f time and resource• permit, t ha Ordnance and Tochnical Programe 
Division of tha Huntaville Diviaion, Ccrpa of Enqineera, will aseiat in the 
drafting·of sow verbiage for your specific site and conditions. 

3. Thil sow doaa not contain provieicna for a r&cord sGarch by tha AE firm 
tc datermine what typea and where ordnance might b~ encounte~Gd, Oi6tricte 
aboul4 aonsi4er completino a record search to date~mine the potential for 
conta=t with ordnance and tha potential types and quantities before using this 
sow. 

a. OEW eitae are ~anned by either eingla ct multiple uxo teams 
depending on the action 0ain9 undertaken. Multiple uxo teams are commonly 
used on aitaa involving large ramoval actions or for major UXO sampling during 
in depth invaatigationa. During multiple uxo team operationa, a Senior UXO 
Supervisor (who haa A minimum of 15 years of EOO / UXO experianoe ) di~acta all 
UX0 teama (Lt.eluding tna team leaders ) . Tnia sow does not cover multiple team 
operaticina. 

b. Single UXO teama are normally used for timple eite invaetigationa , 
UXO avoidance actiorus (such aa aoil sampling and monitoting well installation ) 
er ..-11 rQJ'IIOval action•• For single taam operationa , experience levels a~e 
adjuated to insure the taam has adequate expetiQnc~ for t he job . Typically , 
t he UXO team leader on a •ingla team eite will ba mor~ Qxperienced than a taam 
leader (UXO suparviaor) on a tmlltiple team site. 

c.· An UXO TeU\ will normally 00naiat of one UXO tea~ leader (UXO 
suparviacr ) and one to aix team roambere (UXO spQcialist! or aaaistants ) . The 
~aximum UXO team Biz• ia limited to six mambara (one leader tc aix ma~bQr& ) 
for safety rea;gna. ~bis ozw Avoidance sow ass\J.tll~s one UXO team consi~ti-ug cf 
a taui l•adu; 1111d ca• or 'two t.■aa 119mb■ra • 

5, Statemente of Work , re~~ltant Work Plan~ (WP ), and sita-apecific Safety 
and Health Plane (SSHP ) 00ntaining Unexploded ordnance (UXO ) provisiooa will 
be r•viewed aud approved by tbe Bunt,vtlle Division, CO~ps of Engineers ( IAW 
CEHN~ 110s-3-9 , Maoaqo~ent Plan tar ordnance and txp1oslve ~aste (PEN) 
Hand&tPQ' c9nter of IGnttiP@ fMCX) and Peaign canter, 10 Aug 92 ) Pleaaa 
allow a minimum of two weeks from receipt for ~evi~w unless prior coordination 
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has bQan made. It8llli fer ravia~ can be mailed to: 

U,I, Aray ccrpa of !ogine■ra, Buntsvill~ 
P.O. Box 1600 
A'l!'nf: CBENl>•PN•O~ 
Huntsville, Alabaaa 35807•4301 

Th• ■treat addr••• for axp~ese ~aLl ia1 

u.s. Army corp■ of Bnginaars, Huntsville 
,a20 Universitr Sq, 
auntsville, Alal:lam.a 3581S-1822 

P. 02 

6. ltema in the bold print in the SOW requirQ coordination for a apecific 
point of contact for notificatign of unexploded ordnance or the looation of 
suspect•d chemi~al warfare materials, 

7. The Ordnance and Zxploaive Waataa Mandatory Centar of Expertise at 
Huntaville Divieion atande ready to asaiat you with OEW issues. If you heva 
any quaations, give ue a call, P~ogrammatic, Regulatory and ;eneral 
information question■ ahould be dir•~t•d to the Mandatgry canter of Expartiee 
at (205 ) 895-1507. safety related and technical uxo questions ehould be 
directed to the OEW Safety Office at (205 ) B95wl5SO. 

a. Sae the attached enclosure for a sample of an OEW generic etatement of 
werk for uxo Avoidance. 
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01:W OEHll:RIC S~A~EMEN'l' OF WORK 
(POa tno AVOIDANCE) 

P.03 

1, GltMBRAI..1 The contractor ah&ll provida a two pereon unexploded ordnance 
(UXO) teu to provide on- aite uxo avoidance support du~ing all aaropling 
activitiee . Thia incl~dea aoil sampling and the d~illing of moni~oring walls. 
The UXO teatn will not deetrcy any OXO encountered. 1h~ uxo team will report 
all UXO to (.R&.11p Cont.z:gl ottir::ar, lo~•l COE r•pr~Mo~t~tivw, or othar 
appropriat• 0~~£0• •· th• point of contact to report UXO o~ Cheaica1 warfare 
-~•rial• (CWM) L• 4epand•~t on th• site specific condition, and arrangements, 
Ko~k on an actLv• in■tallattan will normally requirg reportiug UXO to the 
aang• eon~rol Offioar, Pa~Llity Engineer or Poat Headquarters, work on 
FO:rmerly Uaad D1f1n1e Sit•• will require prior ~Jordination to determine the 
po.in.~ o~ ~oDtac~. l~ ~Duld be tb• local g~ stat~ lau ~nfo~oem■nt ageney, o~ 
tM locial aurpncr uisage■nt ageu~y), and the contracting officer, who will 
in turn notify the Huntaville Division, Corpe of Engin~ere, The Government 
will ccntacrt the l00al 20D Unit for disposition of the OEW or UXO. 

2 . DEFiHI~IOHS: 

a. ORDNANCE AND ExPLOSIVE WASTE (OEW): Boll\ha and warhaads, guided 
and ballistic mieailaa, art.illery, rocket ~nd mortar ammunition, sm&ll a~s 
aminuniticn, anti-parac.nnel and anti-tank minaa, demolition charges, 
py~otachnica, ~r•nadaa, cont•inBrizad and uncontainerized exploaives and 
p~cpallanta, mi11~aq, ohanical aqenta and all aimil&r and related item• or 
components, exploaive in nature or otherwise deei~nQd to cause damage to 
per■cnnei:or materi•l• Soil• with explosive con~ticuent~ arQ oon■id•red to be 
OBW if thQ concentraticn is aufficient to be reactive ~nd preeent an imminent 
eafaty hazard. 

b. · UNEXPLODED ORDNANCE (UXO): An item of explcaive ordnance that has 
failed to function a■ designed or has been abandoned, discarded er improperly 
Qiapoaad of and ia atill capable of functioning and causing damage to 
P9r•onnel or mat•~ial . 

c. INERT ORDNANCB1 An iteM that has functionad as designed, leaving 
an in•~t carrier. An itetn manufactur•d to eerv• • ~pacific training purpo■a, 
Fraginenta from uxo. 

d.r EXPLOSIVE ORI>NANCE DISPOSAL (BOD) PERSONNEL; Active duty military 
EOD personnel, 

I 

e, UXO PERSONNEL: Former EOD personnel, 

f. CHEMICAL WARVARE MATZRIAL (CW~)1 Any CW'~ in a munition(s) or 
oontainer<•>· Any dirt or scrap that ha• bean potentially contaminated with a 
chemical · compound desiQnad for ~ilitary operation& to kill, seriously injure 
or incapa~i~ate person$ throuih its che~ical prop~rtios. 

' I 

; . CKiMXCAL EVENT: Discovery of an actual or suspe~ted chemical 
a9ant or ' container that may raguir• wmargQncy tranaportation or dispoaal, 

3. UXO nAN COMPOSl~lDH AN1) QUALIFICAiIONSt UXO T~am mell'll:>ers ijhall havQ 
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tha followin~ (!Qalificationa; 

a. UXO Taam Leaders Thie ie the individual who has the direct 
raaponsibility and ia tne technical lead fer all OXO opQrationa on the site, 
This individual ahall have dacu~ented experience in auparvising range 
cl•ua.nae operations and •~parvising personnel. Thia individual ahall baa 
grad~ate of the u.s. Nav~l ~xploaive ordnanoe School at Indian HQad, Maryland 
and ha~e at least 10 years Qf activa duty EOD experience. 

b. UXO Taam Member: Ba a ;raduate of the u.s. Naval Explosive 
Ordnance School a~ lndian Head, Maryland. Have at leaGt 3 yeare of active 
duty BOD ~perianca. 

4. U:SPONS%Bll,l!l!IZS AHD AtmlORI'.rY1 The UXO 'l'eam shall. provide tha 
axplcaive crdnl!Ln~• recognition, location and aafQty funotian for the prime 
centractcr. The uxo team leader haa the final ~uthority for on site peraonnel 
r•oa:i:ding·· all matters concerning cxo. 

S, WORK l\Hl'J SAPETY PIMSs The UXO team shall a;aist in the development of 
the cont~aator•a aite•specific aafety and health plan (SSHP} and the work plan 
(WP). The uxo team leader shall conduct OXO safety brietings for all site 
p•%aonnal and vimit0r•• 

S. ACCBSS B.Otm!Zfl !O SAMP~DIO LOCA!l!IDNS: 

a. Prior to aampling, aite inveatigation or well drilling crews going 
on aita, 'the UXO team ahall conduct a reconnaiasance 0£ the areas tc ba 
sampled 6r inveetiqated. tha reconnaissance ;hall include lccating a clear 
path for'-t.ha invel!!ltigatinq, aampling crews, vehiclGa and equiprnant to approach 
the aite.· the approach path, at a minimum will be twice the width of the 
widest vehicle. The contractor shall clearly mark all bound~riaa of the 
clear•d app~oach path to prevent personnel frcm ~traying into uncleared araas. 
No ~•raon~el shall be allowed outaida the cle■rQd ~athe. 

b, If UXO ie en~Q~nterad en the surface, thg UXO contractor ehall 
divert the approach path around the uxo, clearly mark the area and report the 
oxo. , r.: 

c ~ ~ ~: Tha oxo contractor shall UBlil a magnetcmEJter with the capabilitiGa 
th&t can:ineure there La no subeurface UXO within the approach path. If a 
magnatic anomaly i• encountered and identified aa uxo, divert the path around 
the UXO , ; 'only mino~ •xcavation shall be dOnQ to identify or confirm uxo . If 
the anomaly ie more than one foot daap, assu~a it to be UXO and divert the 
approach': pa.th. Only· qua.lifbd UXO personnel aha.11 approach uxc items and 
c~rat.a the ma.gn■t.omat.•r. " 

7 . IOIL SANPL?R~ ADD W!LL DRILLIKG SI3S: 

a ~ The uxo team ahall locate magnetic anom6ly f r Qo areae for soil 
aample■ and well drilling. I! a p~e- eelected &~Q A indicatae magn•tic 
anomaliai~ a new sampling/drilling aite sh&ll bo chosen. 

b, · fha UXO contraatot ahall clearly mark tho boundariaa of the 
cleared soil aampling or well aitee, Par aonnel shall not go outaida the 
0laarad area. A& a minimum, tha cleared area will be a square, with a aide 

j'. 
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diil\anaion equal to twice the length of the largest vehicla or pieca of 
equipcMnt to be brought on site. 

c. Prior to drillinq equipment being moved to the proposed well 

P. 05 

location, th• uxo team ehall locate a magnetic anomaly frea aita. ihia shall 
b• aecompli■hed u&ing a magnet011etar with downhole monitoring capabilities. 
The UXO t■am ■hall ■tan th• b0rehgle with a hand ~ugar. At not more than a 
twc foot depth, the hand auger will be withdrawn and the magnetometer will ba 
low•red ~nto the borehole and the borehole check~d for magnetic ancmaliaa, 
Thi• p~ooadure will b• uaad to inau~e that smaller itgme of UXO, undetectable 
frcm the aurface =•n be detected. If no ~agnetic anomalies are found, the 
procedure will be re~eated &t two foot intarvale to thg maximum depth of the 
hand auqar, no less than 6 feet, If the proposed well gite is still frae of 
magnlti~ anomalies, th• drilling equipment may be brought on site and 
utilized. aorahcle monitoring with the magnatometer shall continua at two 
foot interv&ll, until virqin acil ii reached. fhis determination shall be 
made by th• on ait• 9eoloqi1t. 

II. CDJU:CAL WAJUl'AU MM!ERIALI (CWJI): 

a. If suspected OWM is located at any time, all work will cease 
immediately. Sita workers will withdraw along cleared patha from the area. 
containing the CWM, The UXO contractor shall ~loarly mark the area containing 
the CWM, :. and report tha chemical event to the designa.ttid point of contact 
(POC) a■ ·: d•t.•rainad in Pai-agnph 1, and the contracting officer. The report 
of diacov•ey of ■uspect•d cwx will ba made within on~ hour of the diacov•rr, 
The POC will make the final determination aa to th~ actual presence of CWM, 

b.' If t:ha POC confirma the pr,u11ence of CWM, the goverrunent parson in 
charge will report the chamical event to the appropriate agenciaa. 

i; 

c.~ .. When contaeting the POC:: a.bout euszpect CWM, the contractor will 
provide the following information lilted. Contact Yith the go~ will not be 
delayed due to lack of information. ihe suapected CWH report will follow the 
followin~ format. 

8apla Su•p•=•d CWM Data Report 

(15· Date and local time cf event. 
(2) . Location 
(3) Quantity and type =f rnunitione(a) or container(s) and 
chamical agenta involved, 
(4). Daacription of what has happened. 
(5)• 1'1HCl~i.ption of property damage. 
( 6) :; Personnel casualtiasi and/or injuriea. 
(7} · Whether inadical 1ui1:tvicH or facilities.: 

were requi:tad. 
(8) Aaaietance :taquired. 
(9) · Any 0th•r pertinent informaticn, 
(lO) UXO team leader's asaessment of the 

aitua.tion. 
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Safety and Health Elements 
For HTRW Documents 

ER 385- 1 - 92 
13 Dec 91 

1. Site Description and Contamination Characterization. 

a. Describe the site location, topography , approximate size 
of the site , the onsite jobs / tasks to be performed, and tl1e dura
tion of planned site activities. 

b. Compile a complete list of the contaminants found or 
known to be present in site areas to be impacted by work performed. 
Compilation of this listing shall be based on results of previous 
studies; or, if not available, select the likely contamin~nts 
based on site history and prior site uses / activities. Include 
chemical names, concentration ranges, media in which found, 
locations on-site, · and estimated quantities / volumes to be 
impacted by site work. 

2. Hazard/Risk Analysis. 

a. Identify the chemical, physical ( including radiological ) , 
biological , a~d safety hazards of concern for each site task 
and / or operation to be performed. Selection of chemicals as 
indicators of hazards shall be based upon media concentrations 
( i.e. , air, water , soil ) , toxicity , volatility or risk potential 
for air entrainment at hazardous levels, and frequency of 
detection. 

b. Describe chemical and physical properties of selected con
taminants, sources and pathways of employee exposures , 
anticipated on- and off- site exposure level potentials, and 
regulatory (. including Federal, State, and Local governments ) or 
reco:nunended protective exposure standards. 

c. Specify and justify "action levels" based upon airborne 
exposure hazards and direct skin contact potentials for 
upgrades / downgrades in levels of personn~l protection; for implemen
tation of engineering and / or work practice controls; for emergency 
evacuation of on- site personnel; and for the prevention and/ or 
minimization of public exposures to hazards created by site ac
tivities. Exposure monitoring/air sampling shall be performed in 
accordance with paragraph 8 below, resulting data compared with 
established ''action levels," and appropriate corrective actions 
initiated as necessary. 
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3. Accident Prevention. 

a. Any additional Accident Prevention Plan topics required 
by EM 385-1-1, but not specifically covered elsewhere in these 
elements, shall be addressed. 

b. Daily safety and health inspections shall be conducted to 
determine if operations are being performed in accordance with 
the SSHP, USACE and OSHA regulations, and contract requirements. 

c. In the event of an accident/incident, t~e CO (or approv
ing authority for in-house USACE activities) shall be notified 
according· to EM . 385-1-1, Section 2. Within two (2) working days 
of any reportable accident, the contractor (or responsible USACE 
supervisor for in-house USACE activities) shall complete and 
submit an Accident Report on ENG Form 3394 in accordance with 
AR 385-40 and USACE Supplements to that regulation. 

4. Staff Organization, Qualifications, and Responsibilities. 

a. Discuss the organizational structure, including lines of 
authority (chain of command), and overall responsibilities of the 
contractor and all subcontractors for site activities, including 
supervisor/employee relationships. 

b. Summarize the operational and health and safety responsi
bilities, and .-qualif ication_s of each key person i~entif ie_d. 

(1) Specifically, a Certified Industrial Hygienist (CIH) 
with experience in the hazardous waste site operations shall be 
responsible for the development, implementation, and oversight of 
the contractor's Safety and Health Program (SHP) and Site Safety 
and Health Plan (SSHP). The SSHP shall be signed and dated by 
the CIH prior to submittal. (For in-house USACE activities, this 
responsibility shall be undertaken by qualified USACE industrial 
hygiene personnel at the geographic Major Subordinate Command/ 
District Command performing the work.) 

(2) A fully trained and experienced Site Safety and Health 
Officer (SSHO), responsible to the contractor and the CIH (or the 
USACE approving authority), may be delegated to implement and 
continually _enfo~ce th~ safety and health program and site
specific plan elements on-site . 

(3) At least one person currently certified in Standard 
First Aid/CPR by the American Red Cross or equivalent agency, 
according to EM 385- 1 - 1, Section 4, shall be present on- site at 
all times during site operations . · 
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a. All personnel performing on-site work activities wherein 
they may be exposed to safety or health hazards resulting from 
hazardous waste operations shall have completed applicable 
training in compliance with 29 CFR 1910 .12 0( e ) . 

b. Prior to conducting on- site HTRW activities, all USACE 
and contractor personnel shall successfully complete a 4 0 hour 
HTRW health and safety training course to be followed by an 8-hour 
annual refresher and/ or an 8- hour supervisors course as mandated 
in OSHA ( 29 CFR 1910.12 0) and this regulation. · 

c. In addition, site-specific training covering site 
hazards, procedures, and all contents of the approved SSHP shall 
be conducted by the SSHO for on- site employees and visitors prior 
to commencement of work or entering the site. 

d . - The type ( including initial, supervisory, refresher, and 
site- specific ) , duration, and dates of all employee training per
formed shall be listed by employee name and certified in the 
SSHP. 

6. Personal Protective Equipment (PPE). 

a. A written Personal Protective Equipment (PPE ) program in 
accordance WLth 29 CFR 1910.120 (g ) ( 5 ) and the respiratory protec
tion requirements of 29 CFR 1910 .134 is required . 

b. Provide a detailed description of the minimum PPE 
( including respirators ) and specific materials from which the PPE 
component? are constructed for each site- specific task / operation 
to be performed, based upon the hazard/ risk analysis performed 
above. Component levels of protection (A,B,C,D and 
modifications ) must be relevant to site- specific conditions, 
including potential heat stress and associated PPE safety 
hazards. 

c . Provide site- specific procedures to determine PPE program 
effectiveness and for on- site fit-testing of respirators, proper 
cleaning, maintenance, inspection, and storage of all PPE. 

7 . Medical· Surveillance . 

a . All personnel performing on-site work activities wherein 
they may be exposed t o safety or health hazards resulting from 
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hazardous waste operations shall be participants in an ongoing 
medical surveillance program, meeting the requirements of 29 CFR 
1~10.120(f) and ANSI Z- 88.2. 

b . All medical surveillance protocols and examination 
results shall be reviewed by a licensed physician who is 
certified in Occupational Medicine or who, by necessary training and 
experience, is considered Board-eligible by the American Board of 
Preventive Medicine Incorporated. 

c. In consultation with such an occupational physician, and 
based upon probable site conditions, potential occupational exposures 
and required protective equipment, specify minimum content and 
frequencies of necessary medical tests/examinations/consultations. 

d . Certification of participation in the medical 
surveillance program, the date of last examination, and name o1 
reviewing occupational physician shall also be included for each 
affected employee in the SSHP. 

e. The written medical opinion from the attending physician 
required by 29 CFR 1910.120(f) (7) shall be made available upon 
request to the CO or approving authority for any site employee. 

8 . Exposure Monitoring/Air Sampling Program. 

a. Where 5t has been determined that there may be potential 
employee exposures to and/or off-site migration of hazardous 
concentrations of airborne substances, appropriate direct-reading 
(real-time) air monitoring and time-integrated (time-weighted 
average (TWA)) air sampling shall be conducted in accordance with 
applicable regulations (OSHA, EPA, State) . Air monitoring and 
air sampling must accurately represent concentrations of airborne 
contaminants encountered on, and leaving, the site. 

b. SampJ.ing and analytical methods following NIOSH criteria 
(for on- site personnel) and EPA criteria (for site perimeter or 
off - site locations) shall be appropriately utilized . 

c. Personnel samples shall be analyzed only by laboratories 
successfully participating, in and meeting the requirements of 
the American Industrial Hygiene Association's (AIHA) Proficiency 
Analytical Testing (PAT) or Laboratory Accreditation programs. 

d . Meteorological monitoring shall be performed on- site and 
used as an adjunct in determining perimeter and any off- site 
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monitoring locations . Where perimeter monitoring / sampling is not 
dee~ed necessary, a suitable justification for its exclusion 
should be provided . 

e. Noise monitoring and radiation monitoring (alpha, beta, 
gamma ) shall be conducted as needed, depending on the site hazard 
assessment. 

f. All monitoring / sampling results shall be compared to ''ac
tion levels" established pursuant to paragraph 2 . above to deter
mine acceptability and need for corrective action . 

9 • Heat/Cold Stress Monitoring. 

a. Heat and / or cold stress monitoring protocols shall be 
specified and implemented , as appropriate. 

b. Work / rest schedules shall be developed by measurement of 
ambient temperature, humidity, wind speed (wirid chill ) , solar 
radiation intensity, duration and intensity of work, and level of 
protective equipment. 

c. Minimum requ i red physiological monit~ring protocols which 
will affect work schedules shall be developed . 

d . I n cases wher e impervious clothing is wor n (i . e . i full 
body protective clothing ) , the NIOSH / OSHA/ USCG / EPA "Occupational 
Safety and Health Guidance Manual for Hazardous Waste Site 
Activities" protocol for prevention of heat stress shall be 
followed, and heat stress monitoring shall commence at 
temperatures of 70 degrees Fahrenheit and above. Where 
impervious clothing is not worn, the most current published ACGIH 

heat stress standard (TLV ) shall be used. For cold stress 
monitoring to help prevent frostbite and hypothermia, the most 
current published ACGIH cold stress standard shall be referenced 
and followed , as a minimum. 

10 . Standard Operating Safety Procedures, Engineering Controls 
and Work Practices. Address, as appropriate : 

a . Site rules / prohibitions (buddy system, eat / drink / smoking 
rest rictions, etc.). 

b . Material handling procedures (soils, liquids, r adi oact ive 
materials ) . 
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c. Drum / container handling procedures and precautions (open 
ing, sampling, overpacking ) . 

d . Confined space entry procedures. 

e . Hot- work, sources of ignition , fire 
protection / prevention, and electrical safety (ground- fault 
protection, overhead power line avoidance , etc. ) . 

f. Excavation safety. 

g. Guarding of machinery and equipment . 

h. Fall protection. 

i. Hazard Communication. 

j . Illumination. 

k. Sanitation . 

1. Engineering controls. 

11. Site Control Measures. 

a. Include a site map. 

b. Delineate work zones and their access points. Work zone 
delineation (Exclusion Zone , Contamination Reduction 
Zone, Support Zone ) shall be based upon the contamination 
characterization data and the hazard / risk analysis to be 
performed under paragraphs 1 and 2 above. 

c . Describe on- site and off- site communications . 

d . Describe site security (physical and procedural ) . 

e . Describe general site access . 

12. Personal Hygiene and Decontamination . 

a . Specif y necessary facilities and their locations . 

b . Provide det ailed standard oper a t ing procedur es, fo r 
frequenc i es, supplies and mater ials t o accomplish decontamination 
o f si t e per sonel . 
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a. 
tions. 

Specify necessary facilities, equipment, and their loca-

b. Provide detailed procedures, frequencies, supplies and 
materials, and methods to determine adequacy for the 
decontamination of equipment used on- site. 

14. Emergency Equipment and First Aid Requirements. The 
following items, as a minimum and as appropriate, shall be 
imm~diately available for on- site use: · 

a. First aid equipment and supplies approved by the consult 
ing physician. 

b. Emerge~cy eyewashes/showers (per ANSI Z- 358.1). 

c . Emergency- use respirators, i.e., escape: 5 - 15 minute 
emergency escape mask with air bottle; rescue: positive pressure 
self- contained breathing apparatus (SCBA). 

d. Spill control materials and equipment. 

e. Fire extinguishers (speci fy type, size, locations) . 

15. Emergency Response and Contingency Procedures (On- Site and 
Off- Site). 

a . Local fire/police/rescue authorities having jurisdiction 
and nearby medical facilities that would be utilized for 
emergency treatment of injured personnel shall be contacted in 
order to notify them of upcoming site activities and potential 
emergency situations, to ascertain their response capabilities, 
and t o obtain a response commitment. 

b. An Emergency Response Plan, which complies with 29 CFR 
1910 . 120(1), and which, as a minimwn, addresses the following 
elements, shall be developed and implemented: 

(l) Pre- emergency planning and procedures for reporting 
incidents to appr opriate government agencies for potential 
chemical exposures, personal injur ies, fires/explosions, environ
mental spills and r eleases, discovery of radioactive materials . 

(2) Personnel r oles, lines of authority, communications . 
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(3) Posted instructions and list of emergency contacts: 
physician/nearby medical facility, fire and police departments, 
ambulance service, state/local/federal environmental agencies, 
CIH,.Contracting Officer, (approving authority for in-house ac
tivities. 

(4) Emergency recognition and prevention. 

(5) Site topography, layout, and prevailing weather con
ditions. 

(6) Criteria and procedures for site evacuation (emergency 
alerting procedures/employee alarm system, -~m~.:r.g_engy_ PPE ~n_-9 
~~iprnent, safe distances, places of refuge, evacuation routes, 
site security and control). . 

(7) Specific procedures for decontamination and medical 
treatment of injured personnel. 

(8) Route mapi to nearest pre-notified medical facility. 

(9) Criteria for initiating community alert program, 
contacts and responsibilities. 

(10) Critique of emergency responses and follow-up. 

16. Logs. Reports. and Recordkeeping. 

a. The following logs, reports, and records shall be devel
oped, retained, and submitted to the co (or approving authority 
for in-house activities): 

(1) Training logs (site-specific and visitor). 

(2) Daily safety inspection logs (may be part of the Daily 
QC Reports) . 

(3) Equipment maintenance logs. 

(4) Employee/visitor register. 

( 5 ) Environmental and personal exposure 
monitoring/sampling results. 

b. All personnel exposure ~nd medical monitoring records are 
to be maintained in accordance with applicable OSHA standards, 29 
CFR 1910 and 1926 . 
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2.0 PROJECT DESCRIPTION 

This generic Chemical Data Acquisition Plan (CDAP) has been prepared for CERCLA RI/FS 

programs at the Seneca Army Depot (SEDA) and will serve as the Quality Assurance Project Plan 

(QAPP) for the work conducted under CERCLA. This CDAP presents the policies, organization, 

objectives, quality assurance (QA), and quality control (QC) activities to be implemented in 

CERCLA RI/FS programs. This document has been prepared in accordance with the U.S. Anny 

Corps of Engineers Regulation "Chemical Data Quality Management for Hazardous Waste 

Remedial Activities" (ER 1110-1-263; March 1990) and NYS Department of Environmental 

Conservation Division of Hazardous Substances Regulation "RCRA Quality Assurance Project Plan 

Guidance" (July 1989), and the EPA Region II "CERCLA Quality Assurance Manual" (October 

1989). All activities required under Article 24 of the Federal Facility Agreement between SEDA, 

EPA and NYSDEC shall be performed in conjunction with tasks described in this Chemical Data 

Acquisition Plan. 

Matrices to be sampled and analyzed during the RI/FS programs include soil, groundwater, surface 

water, and sediment. In performing these analyses , the contracted laboratory will follow all 

procedures specified in the latest NYSDEC Contract Laboratory Program (CLP) Statement of 

Work (SOW) for CLP analyses. Non-CLP analyses will be performed in accordance with the 

methods specified in Section 7 of this CDAP. 

This Work Plan (WP), including the Field Sampling and Analysis Plan (FSAP) and the Health and 

Safety Plan (HASP), contain complete discussions of specific task objectives, their relationships 

to previous investigations, detailed project design, sampling protocols, and Quality 

Assurance/Quality Control requirements for sampling. The number and type of samples collected 

and submitted to the laboratory for analysis are outlined in these plans. 

Site specific information is contained in the appropriate RI/FS Project Scoping Plan that serves 

as a supplement to this Generic Installation RI/FS Work Plan. 

AUb'USl, 1995 

Page C- 1 
K:ISENECAIRIFS\GENERIC\APPE NDIX.C 



SENECA GENERIC RI/FS WORK PLAN DRAFT-FINAL REPORT 

3.0 CHEMICAL DATA QUALITY OBJECTIVES 

3.1 PROJECT OBJECTIVES AND SCOPE 

Specific project objectives include: 

• Determine if there has been a release of hazardous constituents from each of the fifteen 

SMWUs, and 

• Determine background levels of constituents of concern 

The investigation of the SMWUs under the RI/FS programs will involve sampling of soil , 

sediment, surface water and groundwater. The basic approach of the Work Plan is to investigate 

areas likely to have been impacted by a release of hazardous materials. In general, the majority 

of the sample locations will be located in areas which have the highest potential for being 

impacted. Some sampling locations on each SWMU will be located in upgradient positions to 

establish background conditions. 

The general parameters of concern are volatile and semi-volatile organic compounds, explosive 

compounds, pesticides and PCBs, herbicides and heavy metals although not all parameters will be 

tested for at each SWMU. Asbestos may also be a parameter of concern at selected sites. 

If results are obtained during the course of the CERCLA RI/FS programs indicating that an air 

monitoring program would aid in the investigation of the site, then air samples will be proposed 

for the contaminants of concern. Air sampling for asbestos may be performed at some SWMUs 

that contain asbestos in buiidings . There are no other air monitoring programs planned other than 

that required for health and safety monitoring due to field work. 

3.2 QUALITY ASSURANCE OBJECTIVES FOR CHEMICAL 

MEASUREMENTS 

The data quality objectives discussed below ensure that all data generated or developed will be in 

accordance with procedures appropriate for its intended use, and that the data will be of known 

and documented quality and be able to withstand scientific and legal scrutiny. The quality of the 

measurement data can be defined in terms of completeness, representativeness, accuracy, precision, 

comparability, and traceability. Each of these terms is defined as follows : 
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• Completeness is defined as the percentage of measurements that are judged to be valid 

measurements. Factors that negatively affect completeness include the following: missing 

scheduled sampling events, submitting improper quantity of sample, sample leakage or 

breakage in transit or during handling, missing prescribed holding times, losing sample 

during laboratory analysis through accident or improper handling, improper 

documentation such that traceability is compromised, or rejection of sample results due 

to failure to conform to QC criteria specifications. A completeness objective of at least 

90% of the data specified by the statement of work is the goal established for this project. 

• Representativeness expresses the degree to which the sample data accurately and precisely 

,represent the population from which the sample was collected. Representativeness is a 

qualitative parameter that will be controlled by the proper design and management of the 

sampling program. The QA goal will be to have all samples and measurements be 

representative of the media sampled and aliquots taken for analysis should be 

representative of the sample received. 

• Accuracy is the measure of agreement between an analytical result and its "true" or 

accepted value. Large deviations from a known value represent a change in the 

measurement system. Potential sources of deviation include (but are not limited to) the 

sampling process, sample preservation, sample handling, matrix effects, sample analysis, 

and data reduction. Sampling accuracy is typically assessed by collecting and analyzing 

field and trip blanks for the parameters of interest. Analytical laboratory accuracy is 

determined by comparing results from the analysis of matrix spikes, surrogates, or check 

standards to their known values. Accuracy results are generally expressed as Percent 

Recovery (%R). Accuracy goals for the parameters to be analyzed are presented in 

Section 7 of this document. 

• Precision is the determination of the reproducibility of measurements under a given set 

of conditions, or a quantitative measure of the variability of a group of measurements 

compared to their average value. Precision is typically measured by analyzing field 

duplicates and laboratory duplicates (sample duplicate, matrix spike duplicate, check 

standard duplicate, and/or laboratory blank duplicate). Precision is most frequently 

expressed as standard deviation (SD), percent relative standard deviation (%RSD), 

coefficient of variation (CV), or relative percent difference (%RPD). Precision goals for 

the parameters to be analyzed are presented in Section 7 of this document. 
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• Comparability is a qualitative parameter expressing the confidence with which one dataset 

can be compared with another. Sample data should be comparable with other 

measurement data for similar samples collected under similar sampling conditions_ The 

utilization of standard sampling techniques, analytical methodologies , and reporting units 

will aid in ensuring the comparability of data. All results will be reported in a standard 

format using appropriate, defined units of measure. All laboratory data will be reported 

according to New York State Department of Environmental Conservation Contract 

Laboratory Protocols for Level IV and Level III data deliverables . 

• Traceability is the extent to which reported analytical results can be substantiated by 

supporting documentation. Traceability documentation exists in two essential forms; those 

which link the quantitation process to authoritative standards , and those which explicitly 

describe the history of each sample from collection to analysis and disposal. The 

traceability goal for this project is 100 % . 

The fundamental mechanisms that will be employed to achieve these quality goals are: 

(1) prevention of defects in quality through planning and design , documented instructions and 

procedures, and careful selection and training of skilled, qualified personnel , (2) quality assessment 

through a program of regular audits and inspections , and (3) corrective action in response to audit 

findings. This CDAP has been prepared in response to these goals and describes the Quality 

Assurance Program to be implemented and the QC procedures to be followed by the AE and the 

AE's subcontractors during the course of the Rl/FS programs at the Seneca Army Depot. 
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• Comparability is a qualitative parameter expressing the confidence with which one dataset 

can be compared with another. Sample data should be comparable with other 

measurement data for similar samples collected under similar sampling conditions . The 

utilization of standard sampling techniques , analytical methodologies , and reporting units 

will aid in ensuring the comparability of data. All results will be reported in a standard 

format using appropriate, defined units of measure . All laboratory data will be reported 

according to New York State Department of Environmental Conservation Contract 

Laboratory Protocols for Level IV data, the NYSDEC Analytical Services Protocol (ASP) 

Category A deliverables will be issued and for Level III data the NYSDEC ASP Category 

B deliverables will be issued. 

• Traceability is the extent to which reported analytical results can be substantiated by 

supporting documentation. Traceability documentation exists in two essential forms ; those 

which link the quantitation process to authoritative standards, and those which explicitly 

describe the history of each sample from collection to analysis and disposal . The 

traceability goal for this project is 100%. 

The fundamental mechanisms that will be employed to achieve these quality goals are: 

(1) prevention of defects in quality through planning and design, documented instructions and 

procedures , and careful selection and training of skilled, qualified personnel, (2) quality assessment 

through a program of regular audits and inspections , and (3) corrective action in response to audit 

findings. This CDAP has been prepared in response to these goals and describes the Quality 

Assurance Program to be implemented and the QC procedures to be followed by the AE and the 

AE 's subcontractors during the course of the RI/FS programs at the Seneca Army Depot. 
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4.0 

4.1 

AE CONTRACTOR PROJECT ORGANIZATION AND FUNCTIONAL 

AREA RESPONSIBILITIES 

PROJECT ORGANIZATION 

This section describes the organizational structure, lines of authority, and responsibilities of 

individuals who will be responsible for the successful execution of the CDAP. Subcontractor 

personnel providing services in support of this project will perform work in strict compliance with 

the appropriate contract specifications for this activity . 

Details of the project organization for the subject site are included in the appropriate RI/FS Project 

Scoping Plan that serves as a supplement to this Generic Installation RIIFS Work Plan. The 

project organization identifies the firms that will be performing tasks for the RI/FS programs, the 

Project Manager, the Technical Advisor, Lead Scientists and the Project Quality Assurance Officer 

(PQAO). 

4.2 FIELD SAMPLING RESPONSIBILITIES 

All field sampling activities will be coordinated through the Project Manager . He is responsible 

for the development , review, and implementation of sampling work plans for the RI/FS programs. 

The implementation of these work plans includes performance and system audits of the sampling 

activities by the PQAO with reports submitted to the Project Manager for initiation of corrective 

action. 

The customer service representative at the contracted laboratory is responsible for communicating 

information to the Project Manager concerning sample handling, applicability of EPA 

methodologies , and interpreting analysis results and for communicating requests and information 

from the Project Manager to laboratory personnel. 

Sampling personnel will be experienced in U.S. EPA and NYSDEC procedures for surface and 

subsurface soil and water sampling. In addition, all on-site personnel will have completed the 

40-hour health and safety training course in accordance with Occupational Safety and Health 

Administration (OSHA) requirements. The project Health and Safety Plan, will be made available 

for all personnel on-site. Sign-off sheets verifying that personnel have read the plan will be 

maintained in the project file at the site. 
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Sampling personnel have the responsibility for field calibration of measurement and test equipment 

on their respective project tasks . All equipment used in the field, such as pH meter, thermometer, 

and specific conductance meter will have a calibration check on a daily basis. They will maintain 

field notebooks documenting project activities and will complete other documentation including 

boring and sampling logs. They will also be responsible for proper labeling , handling, storage , 

shipping, and chain-of-custody procedures for samples collected during their project tasks . 

4.3 CONTRACT LABO RA TORY RESPONSIBILITIES 

Samples will be analyzed in the contracted laboratory under the direction of the Laboratory 

Director, the Quality Assurance Officer, the Inorganic Laboratory Supervisor; and the Organic 

Laboratory Supervisor. Analysts and technicians in each laboratory section are responsible for 

analyzing the samples and performing QC analyses and specified procedures to ensure reliability 

of the data. They are responsible for proper documentation of all analyses and QC procedures, 

including the primary data review of results. 

A discussion of the contracted laboratory including location, personnel, facilities, instrumentation, 

and capabilities is contained in the contracted laboratory's Quality Assurance Program Plan 

(QAPP) attached as Appendix A to this appendix. The contracted laboratory is identified in 

Section 6. 0 of the appropriate RIIFS Project Scoping Plan that serves as a supplement to this 

Generic Installation Rl/FS Work Plan. 
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5.0 FIELD ACTIVITIES 

A detailed description of field procedures are included in the Field Sampling and Analysis Plan 

(FSAP) which is included as Appendix A of the Work Plan. The FSAP will address the following 

topics: 

• UXO clearance procedures 

• Geophysical survey procedures 

• Sample collection procedures for each matrix . 

• Description of sampling devices and equipment 

• Decontamination procedures 

• Waste handling procedures 

5.1 LIST OF EQUIPMENT, CONTAINERS, AND SUPPLIES TO BE TAKEN 

TO THE FIELD 

The field equipment needed to perform the field activities at each SWMU are described in the 

FSAP . In general, this equipment consists of sampling equipment, bottles to store samples, 

preservatives , sample storage and shipping supplies, decontamination supplies , personal protection 

equipment, instruments for field screening and health and safety, and forms and notebooks to 

record data. 

5.2 SAMPLING LOCATIONS 

Data from the sampling locations will be used to obtain information on the extent of contaminants 

of concern, locate releases , and measure background concentrations. 

The sampling locations for each SWMU are described in the appropriate RIIFS Project Scoping 

Plan that serves as a supplement to this Generic Installation RIIFS Work Plan. 

5.3 GENERAL INFORMATION AND DEFINITIONS 

a. Contractor Laboratory . The laboratory performing analysis of the field samples . This 

may be an AE laboratory , a Remedial Action contractor laboratory or a laboratory 

subcontracted by either . 
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The contracted laboratory is identified in the appropriate RIIFS Project Scoping Plan that 

serves a supplement to this Generic Installation RI/FS Work Plan. 

b. QA and QC Samples . Samples analyzed for the purpose of assessing the quality of the 

sampling effort and of the analytical data. QA and QC samples include splits or replicates 

of field samples , rinsate blanks , trip blanks, and matrix spike/matrix spike duplicates. 

QC Samples . Quality Control samples are collected by the sampling team in duplicate 

for use by the contractor's laboratory. The identity of these samples is held blind to the 

analysts and laboratory personnel until data are in deliverable form. The purpose of the 

sample is to provide site specific, field-originated checks that the data generated by the 

contractor's analytical lab are of suitable quality. QC samples represent approximately 

5 % of the field samples. 

QA Samples. Split samples sent to a USACE QA laboratory by overnight delivery and 

analyzed to evaluate the AE and the contractor laboratory performance . QA samples 

represent approximately 5 % of the field samples . The contractor shall coordinate with 

the designated QA laboratory not less than 48 hours before sampling to assure that the 

QA laboratory is alerted to receive the QA samples and process then within the time 

limits specified by applicable EPA regulations and guidelines . 

c. Split Samples. Samples that are collected as a single sample, homogenized , divided into 

two or more equal parts, and placed into separate containers . The sample shall be split 

in the field prior to delivery to a laboratory. Ordinarily, split samples are analyzed by 

two different laboratories. 

d. Replicate ( duplicate, triplicate, etc) Samples. Multiple grab samples , collected separately, 

that equally represent a medium at a given time and location. This is the required type 

of collocated sample for volatile organic analyses and most groundwater and surface water 

samples . Replicate samples must be collected at a rate of one per twenty environmental 

samples or less per matrix. This is a separate replicate from that prepared and analyzed 

by the laboratory. 

e. Rinsate Blank (Field Equipment Blank) . Samples consisting of demonstrated analyte free 

water collected from a final rinse of sampling equipment after the decontamination 

procedure has been performed. The purpose of rinsate blanks is to determine whether the 
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sampling equipment is causing cross contamination of samples. Rinse blanks must be 

collected at a rate of one rinse blank per type of equipment used each day a 

decontamination event is carried out. [Note: For groundwater samples only a rinsate will 

be collected every other day a sampling event is carried out . The reason for this is 

because only 2 to 4 samples will be collected each day with the low flow sampling 

method and daily rinsates would produce an unreasonable of rinsates in proportion to the 

number of field samples.] It is permissible to use the same aliquot of water on all 

equipment associated to a particular matrix for analysis of VOCs, semivolatiles, 

pesticides, PCBs, explosives, and inorganics. This rinse must be performed sequentially 

on all sampling equipment. 
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f. Trip Blank. Containers of demonstrated analyte-free water that are kept with the field 

sample containers from the time they leave the laboratory until the time they are returned 

to the laboratory. The purpose of trip blanks is to determine whether samples are being 

contaminated during transit or sample collection. Trip blanks pertain only to volatile 

organic analyses; therefore, the containers must contain no headspace . Only one trip 

blank is needed for one day's sampling and shall satisfy trip blank requirements for all 

matrices for that day if the volatile samples are shipped in the same cooler. Trip blanks 

are only required when sampling aqueous samples undergoing VOC analysis. 

5.4 SAMPLING AND PRESERVATION PROCEDURES 

5.4.1 Sample Containers and Preservation 

It is essential to the validity of analytical results that samples be collected and stored in properly 

prepared containers to minimize sources of contamination. New sampling glassware and 

containers will be used whenever possible . Containers from a another supplier that meets the 

conditions in "Specifications and Guidance for Obtaining Contaminant-Free Sample Containers" 

published by EPA's Office of Emergency and Remedial Response in April 1990 will be used for 

the Rl/FSs . The type and size of sample containers required are indicated in Table C-1. 

Proper sample preservation techniques are important to maintain the integrity of the sample and 

validity of the analytical results. Methods of preservation are intended to (1) retard biological 

activity, (2) retard hydrolysis of chemical compounds and complexes, (3) reduce volatility of 

constituents, and (4) reduce absorption effects. Preservation methods are generally limited to pH 

control, chemical additives, and refrigeration. The USACE Sample Handling Protocols (Appendix 

E to ER 1110-1-263) for the contaminants of concern at SEDA are listed in Table C-1. 

Field personnel will add preservatives to the bottles that will be used that day ( or pre-preserved 

bottles will be used) and carry equipment (ice and coolers) to keep the sample below 4°C during 

the day. The only type of preservation used for soil samples is storage at or below 4°C, so field 

personnel will ensure that the necessary supplies such as ice and ice chests , are readily available 

at the collection site. Sample preservation will be initiated by field personnel immediately upon 

sample collection. Samples in prepreserved bottles are tested for pH using litmus paper before 

they are closed. With the exception of volatile organics samples, the pH will be tested by pouring 

a small amount of the sample over the litmus paper; litmus paper should not be dipped into the 

sample. For VOA water samples an extra prepreserved bottle will be used to test the pH. If the 
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pH in the test bottle is greater than 2 more acid will be added . Once the volume of extra acid 

needed is determined , a like amount of acid will be added to the other sample bottles prior to 

sampling. Prepreserved bottles may also be used, however, the pH should be tested after sample 

collection (as described above) and appropriate volumes of acid or base added, if necessary . If 

preservation pellets are used (i.e , NaOH) , make sure they have dissolved before measuring the pH 

of the sample. 

The procedure listed below, adapted from the drinking water methods, will be used for 

acidification of volatile organic samples with 1: 1 HCl to a pH less than 2 . Use 12N HCl to 

prepare the 1: 1 preservative solution. 

Adjust the pH of the sample to < 2 by carefully adding 1: 1 HCl drop by drop to the 

required 2 (40 ml) VOA sample vials . The number of drops of 1: 1 HCl required should 

be determined on a third portion of sample water of equal volume. 

If acidification of the sample causes effervescence , the sample should be submitted without 

preservation except for cooling to 4 degrees C. This sample property will be approximately noted 

when present. When adding sodium thiosulfate to samples containing residual chlorine, the 

thiosulfate should be added to the vial prior to addition of the sample followed by addition of HCI. 

The 1: 1 HCl solution should be made up with concentrated HCl (1 2N) and demonstrated analyte

free deionized water. 

5.4.2 Holding Times 

Maximum holding times for all analytes of interest are presented in Table C-1. These holding 

times satisfy the requirements of the EPA's SW-846 Protocols and the USACE Sample Handling 

Protocols (Appendix E to ER 1110-1-263). 

5.4.3 Review of Sampling Procedures 

The Work Plan and FSAP discuss the details of sampling with respect to equipment, location, and 

frequency. This document will discuss those elements of field sampling and preservation that 

directly impact the quality assurance aspects of the RI/FS Programs . 

An integral part of any field sampling program is the implementation of a Quality Control 

program. The QC program for the RI/FS programs includes the collection of field replicate, 

equipment blank, and matrix spike/matrix spike duplicate samples for all matrices. Each type of 

QC sample will be collected at a minimum frequency of one per twenty samples (5 % ) . One VOA 
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TABLE C-1 

REQUIRED CONTAINERS, PRESERVATION AND HOLDING TIMES 

I. Groundwater and Surface Water 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8. 
9. 
10. 

Mercury 
Metals, except Mercury 
Explosives 
Volatiles 
Semi-Volatiles 
Pesticides/PCBs 
Nitrate 
Total Petroleum Hydrocarbons 
Radioactivity 
Total Cyanide 

Containers 1 

p2 
p2 
G3 
G1 
G3 
G3 
P ,G 
G6 
p8 
p8 

II . Soil , Asbestos, Other Solids , Oil, and Other Liquids 

1. Mercury 
2 . Metals, except Mercury 
3. Explosives 
4. Volatiles 
5 . Semi-Volatiles 
6. Pesticides/PCBs 
7. Nitrate 
8. Asbestos 
9. Radioactivity 
10. Total Cyanide 

III. Fish Tissue 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
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Mercury 
Metals, except Mercury 
Explosives 
TCL Volatiles 
TCL Semivolatiles 
TCL Pesticides/PCBs 
Cyanide, Total 

Gs 
Gs 
G6 
G1 
G3 
G3 
P,G 
G6 
p8 

G 

Preservation 

HNO3 TO pH<2 
HNO3 to pH <2 
Cool, 4°C 
HCL to pH< 2,4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
HCL to pH< 2,4°C 
HNO3 to pH< 2 
Asorbic acid 
and NaOH, 4°C 
pH> 12 

Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
None Required 
None Required 
None Required 

Freeze 
Freeze 
Freeze 
Freeze 
Freeze 
Freeze 
Freeze 

Maximum 
Holding 
Time from 
VTSR (see 
Note A) 

26 days 
180 days 
5/40 days4 

7 days 
5/40 days4 

5/40 days4 

2 days 
28 days 

6 months 
14 days 

26 days 
180 days 
5/40 days4 

10 days 
5/40 days4 

5/40 days4 

2 days 
None 

6 months 
14 days 

26 days 
180 days 
5/40 days4 

7 days 
5/40 days9 

5/40 days9 

12 days 
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Notes : 

A VTSR = Verified Time of Sample Receipt 
1 Polyethylene (P) or Glass (G) 
2 500 ml plastic containers with appropriate preservation 
3 2.1 liter amber glass containers with Teflon-lined cap 
4 5 days from VTSR/40 days from extraction to analysis 
5 500 ml glass container with polyethylene liner 
6 250 ml amber glass container with Teflon-lined cap 
7 3 40 ml amber glass vial with Teflon-lined cap 
8 8 oz. high density polyethylene bottle for solid samples, 2L HDPE bottle for liquid samples. 
9 Sufficient size for fish. 5 days from sample receipt to extraction/40 days from extraction to 

analysis 
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trip blank will be incorporated for each day of sampling . In addition, each type of QC samples 

will be handled, preserved, and documented in exactly the same manner as required for the matrix 

and analyte of interest. Field duplicate samples will be submitted to the laboratory blind. 

The QA laboratory will be the Missouri River Division laboratory in Omaha, NE. The QA 

program for the RI/FS programs includes the collection of duplicates, a background soil sample, 

rinsates for water samples, and trip blanks. QA samples to be collected include duplicates at a 

minimum frequency of one per twenty samples (5 % ), a background soil sample split from a 

background location, rinsates at the rate of one per day for water samples, and trip blanks at a rate 

of one per shipping cooler containing water samples to be analyzed for volatiles. 

5.4.3.1 General Procedure for Sampling Soil, Sediment and Other Solid Materials 

Detailed sampling procedures for soil , sediment and other solid materials are provided in Appendix 

A, Field Sampling and Analysis Plan. 

Generally, the procedures are as follows. Using stainless steel sampling equipment, enough solid 

material is removed from a specified depth to fill the required containers and placed in a 

decontaminated stainless steel bowl. Samples for VOA will be placed in vials, then the remaining 

material will be mixed thoroughly with stainless steel implements (spoons , spades , etc .), placed 

into the appropriate sample containers, and properly preserved. QC and/or QA sample containers 

shall be filled from the same mixture as one of the samples. 

Insulation material for asbestos analysis will be picked up by hand and placed into the appropriate 

sample container. 

5.4.3.2 General Procedure for Sampling Surface Water, Groundwater, and Other 

Liquid 

Detailed sampling procedures for surface water, groundwater and other liquid materials are 

discussed in Appendix A, Field Sampling and Analysis Plan. 

Groundwater samples will be obtained after the monitoring well is purged of water standing in the 

well. Purging will continue until the pH, temperature, and specific conductivity are observed to 
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vary less than 10% and the turbidity is less than 50 NTUs . The number of submerged well 

volumes that will be removed from low recharge wells will vary depending on the recharge rate . 

Surface water will be collected as grab samples by submerging containers in the water. 

Oil on surface water will be collected by partially submerging a container in the water so that 

primarily oil entered the container. 

5.4.3.3 Other Matrices 

Detailed sampling procedures for other matrices are discussed in Appendix A, Field Sampling and 

Analysis Plan. 

Sampling methods and equipment used for other matrices shall meet the requirements of EPA or 

NIOSH methods. Sampling for fish will require the following equipment: trap nets, electrofishing 

gear either backmounted or larger boat mounted electroshocker equipment. Sufficient amounts of 

fish tissue from selected species must be collected for analytical analysis. For larger fish, 

individual will be analyzed. For smaller fish, a composite sample may be required to obtain the 

necessary mass of tissue for analysis. Field sampling personnel will record the condition of the 

fish when captured and their weight and length . Scales from larger game fish, such as smallmouth 

bass or walleye, will be collected if available . Fish tissue samples will be analyzed with "skin on" 

instead of the normal fillet to correlate data with New York State's database. In addition to the 

contaminants of concern, lipid content will be measured. 

5.4.3.4 Replicate Samples 

One replicate sample will be collected for each batch of 20 or fewer samples per matrix sampled. 

This is a separate replicate from that prepared and analyzed by the laboratory. This requirement 

applies to all matrices. Replicate water quality samples will be collected by alternately filling the 

appropriate containers until the required volume has been obtained. Replicate soil samples will 

be mixed until a representative homogeneous sample can be obtained. Homogenization will be 

accomplished by filling a properly decontaminated intermediate bowl (stainless steel) and mixing. 

The extent of mixing required will depend on the nature of the material and will be considered 

complete when a consistent physical appearance is achieved. In every situation possible QC 

duplicates for the COE/MRD approved analytical laboratory and QA replicates for MRD will be 

collected at the same site. 
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5.4.3.5 Rinsate Blanks (Field Equipment Blanks) 

A rinsate field equipment blank will be collected to detect possible sources of contamination 

introduced from field sampling equipment that may influence analytical results. The field 

equipment blank will consist of one set of sample containers for all analytes of interest. 

Demonstrated analyte-free water will be poured over or through the sampling equipment after the 

decontamination process. (The results of the analysis of the demonstrated analyte-free water are 

available upon request.) The rinsate sample should be collected at the beginning of the day. After 

collection of the rinsate, the sampling equipment will be tagged appropriately (i .e., marked with 

flagging tape) and will be used to collect a sample (i.e., the QC sample) in the field. In this way, 

the results of the rinsate analysis can be related to the results of the field sample . In the event that 

dedicated sampling equipment is used, field equipment blanks will not be collected. Rinse blanks 

must be collected at a rate of one rinse blank per type of equipment used each day a 

decontamination event is carried out. [Note: For groundwater samples only a rinsate will be 

collected every other day a deontamination event is carried out. The reason for this is because 

only 2 to 4 samples are collected each day with the low flow sampling method and a daily rinsate 

would produce an unreasonable number of rinsates in proportion to the number of field samples.] 

The field equipment blanks will be handled, transported, and analyzed in the same manner as all 

other samples collected during the sampling event. 

5.4.3.6 Trip Blanks 

A trip blank will be collected for each day of sampling (but only when volatile organics are being 

sampled) to detect possible sources of volatile organic contamination during sample collection or 

in transit. Also , trip blanks are only required when sampling aqueous samples undergoing VOC 

analysis. Trip blanks will be prepared in the laboratory, using demonstrated analyte-free reagent 

water, and shipped to the site with the sampling containers . They may also be prepared at the 

field office storage trailers if the bottles are shipped to the field for storage prior to sampling by 

a bottle supply company; in addition the demonstrated analyte-free water may originate at the site 

and not at the laboratory. If the demonstrated analyte-free water is stored on-site, it will be kept 

away from organic solvents in order to avoid extraneous contamination. The trip blank will 

accompany the sampling containers during field sampling activities without being opened. The trip 

blank is then packed for shipment along with the volatile organic samples for the day. The trip 

blank will be logged in and analyzed for TCL or EPA 524.2 volatile organics. The data will be 

reported with the sample data. 
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5.4.3.7 Matrix Spike Samples 

The use of matrix spikes gives insight into the analytical proficiency and efficiency of the 

analytical methods . During the field sampling activities, sufficient sample volume must be 

collected (triple the normal sample volume) so that a Matrix Spike/Matrix Spike Duplicate pair and 

a Method Blank (MS/MSD/MSB) for TCL constituents, VOCs by Method 524.2, herbicides, 

explosives, and petroleum hydrocarbons and a matrix spike/replicate pair for T AL constituents , 

nitrate , and fluoride can be prepared. Samples for matrix spikes will be collected for each batch 
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5.4.3.5 Rinsate Blanks (Field Equipment Blanks) 

A rinsate field equipment blank will be collected to detect possible sources of contamination 

introduced from field sampling equipment that may influence analytical results. The field 

equipment blank will consist of one set of sample containers for all analytes of interest. 

Demonstrated analyte-free water will be poured over or through the sampling equipment after the 

decontamination process . The rinsate sample should be collected at the beginning of the day . 

After collection of the rinsate, the sampling equipment will be tagged appropriately (Le., marked 

with flagging tape) and will be used to collect a sample (i.e_, the QC sample) in the field _ In this 

way, the results of the rinsate analysis can be related to the results of the field sample. In the 

event that dedicated sampling equipment is used, field equipment blanks will not be collected . One 

field equipment blank will be collected at a frequency of one in twenty (5 % ) samples for each 

matrix sampled. The field equipment blanks will be handled, transported, and analyzed in the 

same manner as all other samples collected during the sampling event. 

5.4.3.6 Trip Blanks 

A trip blank will be collected for each day of sampling (but only when volatile organics are being 

sampled) to detect possible sources of volatile organic contamination during sample collection or 

in transit. Trip blanks will be prepared in the laboratory , using demonstrated analyte-free reagent 

water, and shipped to the site with the sampling containers. They may also be prepared at the 

field office storage trailers if the bottles are shipped to the field for storage prior to sampling by 

a bottle supply company; in addition the demonstrated analyte-free water may originate at the site 

and not at the laboratory. The trip blank will accompany the sampling containers during field 

sampling activities without being opened. The trip blank is then packed for shipment along with 

the volatile organic samples for the day. The trip blank will be logged in and analyzed for TCL 

or EPA 524-2 volatile organics . The data will be reported with the sample data. 

5.4.3.7 Matrix Spike Samples 

The use of matrix spikes gives insight into the analytical proficiency and efficiency of the 

analytical methods. During the field sampling activities, sufficient sample volume must be 

collected (triple the normal sample volume) so that a Matrix Spike/Matrix Spike Duplicate pair and 

a Method Blank (MS/MSD/MSB) for TCL constituents, VOCs by Method 524.2, herbicides, 

explosives, and petroleum hydrocarbons and a matrix spike/replicate pair for T AL constituents , 

nitrate, and fluoride can be prepared. Samples for matrix spikes will be collected for each batch 
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of 20 or fewer field samples of the same matrix. A description of the laboratory procedures are 

outlined in section 7 .0 of this document. Detailed sampling procedures are included in the FSAP, 

Appendix A. 

5.5 FIELD DOCUMENTATION 

The purpose of documenting site activities is to provide a complete record of all sampling 

procedures, site conditions, and sample chain of custody. A strict field documentation program 

consistent with the following documents will be implemented. 

• RCRA Ground Water Monitoring Technical Enforcement Guidance Document. U.S. EPA 

(OSWER-9950.1) September 1986. 

• Protocol for Ground Water Evaluations. U.S. EPA (OSWER Dir. 9080.0-1) September 

1986. 

5.5.1 Field Logbook 

Field logbooks will be used to record all site activities during field operations . Logbooks will be 

provided to each field sampling team and dedicated to the RI/FS program. Durable hard cover 

bound logbooks with water proof pages such as those manufactured by TeleDyne will be used. 

All pages will be numbered consecutively and will not be removed under any circumstances . 

Entries will be recorded using black indelible ink. Each entry will be dated, legibly written, and 

contain an accurate and complete description of site activities . Each page will be signed by all 

personnel making an entry on that particular page. Any changes or corrections will be initialed 

by the person making the alterations. At the completion of each field sampling event, the field 

logbook entries will be photocopied and placed on file. 

Logbook entries will include the following types of information (this is not intended to be an 

exhaustive list): 

• project name, job number, and location; 

• date and time of arrival and departure from the site; 

• purpose of site visit such as quarterly sampling, surveying, surface water sampling, etc; 

• name of person keeping the log; 

e name and affiliation of all persons on-site; 
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• weather and field conditions at time of sampling and any changes occurring throughout 

the sampling event; 

• photographic information including description of what was photographed, date and time, 

and number of the negative on the roll; 

• significant site observations, such as condition of monitoring wells, color of leachate 

seeps, etc; and 

• summary of the day's activities. 

5.5.2 Field Task Forms 

Single-page forms will be used for recording the field information that will be obtained during 

collection of samples, drilling borings, installing monitoring wells and aquifer testing. The forms 

will be reviewed by the site manager for completeness and will be kept in the field office files 

when they have been completed. These forms will be used to record the following types of 

information: 

• reference to FSAP, if applicable; 

• sample identification number; 

• location of sampling point including sample collection depth for surface water and 

sediment samples; 

• description of sampling method including procedures followed, equipment used, well 

volume removed, calibration of field equipment, sampling sequence, etc; 

• sample description (i.e., groundwater, sediment, surface water), appearance, condition, 

and volume of the samples collected; 

• results of field measurements such as pH, conductivity, temperature, etc; 

• type of preservation used for each sample; 

• description of sample containers; type, quantity, volume, lot numbers and analysis 

required; 

• date and time of sample collection; 

• name of collector(s); and 

• Chain-of-custody information such as analysis requested and bottles and preservatives 

used. 
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6.0 SAMPLE CHAIN OF CUSTODY AND TRANSPORTATION 

6.1 SAMPLE LABELS 

Sample labels will be affixed to all sample containers during collection. Sample labels will be 

filled out in indelible ink and include: 

• Date and time of collection; 

• Sample location; 

• Matrix; 

• Sample number; 

• Analysis to be performed; 

• Sampler's name and affiliation; and 

• Preservative added. 

After the labels have been completed and affixed to the sample container, they will be covered 

with clean Mylar tape to guard against obliteration of the sample label. 

6.2 CHAIN OF CUSTODY PROCEDURES 

The goal of implementing chain of custody procedures is to ensure that the sample is traceable 

from the time of collection through analysis, reporting, and disposal. The chain of custody 

procedures, sample seals and forms, are initiated in the field at the time of sample collection. 

Each sample container is sealed with chain of custody tape after sampling is complete. Chain of 

custody forms including the signatures of the relinquishers and the receiver, the date and time, and 

any pertinent remarks are filled out and sent along with the samples to the laboratory. The 

samples and their chain of custody form are placed in coolers and the coolers additionally sealed 

with chain of custody tape. The coolers are then transported to the contracted laboratory for 

analysis. Upon arrival at the laboratory, the chain of custody form will be signed and a copy 

retained with the field data sheets for that round of sampling. 

Once the samples are logged into the laboratory system, an internal chain of custody record is 

maintained. An analyst requesting a sample must sign this chain of custody form before the 

sample is released to their possession. When the analysis is complete, samples are returned to 

Sample Management and the chain of custody form updated. 
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For a complete discussion of laboratory chain of custody procedures, and copies of chain of 

custody forms, refer to the contracted laboratory's Q,APP attached as Appendix A of this document 

and information detailed in the appropriate Rf IFS Project Scoping Plan that serves as an 

attachment to this Generic Installation RIIFS Work Plan. 

6.3 SAMPLE PACKING AND SIIlPPING PROCED 

In order to minimize the possibility of sample leakage, breakage, o spillage and to comply with 

USACE Sample Handling Protocol (Appendix E of ER 1110-1 63) and U.S. Department of 

Transportation shipping regulations, samples will be packaged and shipped according to the 

procedures summarized below: 

• Package all samples so they do not spill, leak or 

• Uniquely identify and properly label each sampl , 

• Enter all sample information on a chain of custody form; 

• Individually wrap all containers and care y pack them, upright, in an appropriate 

cooler. Use cooling packs and packing . terial to fill the excess space in the cooler; 

• Enter the custody tape number on chain of custody form, sign and date the 

"Relinquished By" space, seal the cham of custody form in plastic, and attach it to the 

inside lid of the container; 

• Seal the cooler with (signed and d ted) custody tape such that the cooler cannot be opened 

without breaking the tape. Sec re t.lie cooler with strapping (fiber) tape; 

• Put "This Side Up" labels on all four sides and "Fragile" labels on at least two sides; 

• Record the packaging and .shipping details (sample numbers, custody form numbers, 

custody seal numbers, ai ,Bill number, etc.) in the Field Activities Notebooks; and 
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Ship the cooler for ov rnight delivery to the analytical laboratory. To ensure that the 

coolers are shipped to the correct destination, the shipping labels will be checked prior 

to releasing the codlers to the overnight delivery shipping company. 
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7 .0 LABORATORY ANALYTICAL PROCEDURES 

All analY.tical testing, documentation, and reporting will be performed by the contracted 

laborato ersonnel. Specific laboratory operations are governed by the contracted laboratory's 

iscusses laboratory activities from the arrival of samples to the reporting of 

validated analyt data. Supplemental QC criteria are provided in the individual methods and in 

ory's Standard Operating Procedures, as appropriate. 

outlines the particular provisions of the laboratory QAPP applicable to 

the testing of samples c cted during the RI/FS programs located at SEDA. 

7.1 

The contracted laboratory's Q , attached as Attachment A to this document, contains detailed 

·es, storage areas, analytical instrumentation, equipment and 

system performance checks, preve ive maintenance, glassware cleaning, sample preservation 

and storage, chemical inventory, and sonnel training program. 

The general laboratory procedures are di sed in the appropriate Rl/FS Project Scoping Plan 

that serves as a supplement to this Generic allation RI/FS Work Plan. 

7.2 

Environmental samples from the RI/FS programs at S A will be analyzed by qualified laboratory 

personnel according to the methods listed in Table C- C-8 from the following references: 

1. NYSDEC CLP Analytical Services Protocol, Dece er 1991 with updates, Statement of 

Work for Organics and Inorganics Analyses; 

2. SW-846, "Test Methods for Evaluating Solid Waste:" thod 8330 for Nitroaromatics 

and Nitroamines; Method 8150 for Herbicides; Metho , 015 for Total Petroleum 

Hydrocarbons; Method 8080 for PCBs in oil using the latest '• ision; and Method 9310 

for Gross Alpha and Gross Beta, Method 9060 for Total Org Carbon (TOC); 

3. "Methods for Analysis of Water and Wastes, EPA-600\4\79-0 

June, 1995 
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(BOD); Method 310.2 for alkalinity; Method 325.3 for chloride; 
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7 .0 LABORATORY ANALYTICAL PROCEDURES 

All analytical testing, documentation, and reporting will be performed by the contracted 

laboratory's personnel. Specific laboratory operations are governed by the contracted laboratory 's 

QAPP which discusses laboratory activities from the arrival of samples to the reporting of 

validated analytical data. Supplemental QC criteria are provided in the individual methods and in 

the contracted laboratory's Standard Operating Procedures , as appropriate. 

This section of the CDAP outlines the particular provisions of the laboratory QAPP applicable to 

the testing of samples collected during the RI/FS programs located at SEDA. 

7.1 GENERAL LABORATORY PROCEDURES 

The contracted laboratory's QAPP, attached as Attachment A to this document, contains detailed 

discussions of the laboratory facilities , storage areas , analytical instrumentation, equipment and 

system performance checks , preventative maintenance, glassware cleaning, sample preservation 

and storage, chemical inventory, and personnel training program. 

The general laboratory procedures are discussed in the appropriate RI/FS Project Scoping Plan 

that serves as a supplement to this Generic Installation RIIFS Work Plan. 

7.2 ANALYTICAL METHODS 

Environmental samples from the RI/FS programs at SEDA will be analyzed by qualified laboratory 

personnel according to the methods listed in Table C-2 to C-8 from the following references [the 

most recent (at the time of the analysis) revisions of the analytical methods will be employed]: 

1. NYSDEC CLP Analytical Services Protocol , December 1991 with updates , Statement of 

Work for Organics and Inorganics Analyses ; 

2 . SW-846, "Test Methods for Evaluating Solid Waste:" Method 8330 for Nitroaromatics 

and Nitroamines; Method 8150 for Herbicides; Method 8015 for Total Petroleum 

Hydrocarbons; Method 8080 for PCBs in oil using the latest revision; and Method 9310 

for Gross Alpha and Gross Beta, Method 9060 for Total Organic Carbon (TOC); [Note: 

Ju ne. 1995 

When using any method from SW-846, all requirements specified in the method as 

"recommended" are required (for example but not limited to analysis/reporting of VOC 

and Semi-VOC TICs, and other QA/QC requirements). Other specifications contained 
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in Chapter One of SW-846 are also required to be performed. The data should be 

reported in a format equivalent to the NYSDEC ASP Category B package. This includes 

but is not limited to all raw data, quantitation reports, sample and standard spectra and 

QA/QC information.] 

3. "Methods for Analysis of Water and Wastes , EPA-600\4\79-020: Method 353.2 for 

Nitrate and Method 340 .2 for Fluoride; Method 405 .1 for biological oxygen demand 

(BOD); Method 310. 2 for alkalinity; Method 325 .3 for chloride; Method 375.4 for 

sulfate; Method 130.2 for total hardness ; Method 410.2 for chemical oxygen demand 

June, 1995 
Page C-20a 

K:\SENECAIRIFSIGENER IC\APPENDIX.C 



! 



SENECA GE NERIC RI/FS WORKPLAN DRAFT-FINAL REPORT 

TABLE C-2 
PARAMETER LIST FOR INORGANIC AND ORGANIC ANALYSES 

Preparation Analytical Reporting 
I. Soil and Sediment Analyses Method Method Limits 

(ug/Kg) 
A. lnorganics (T AL) 

i. Aluminum NYSDEC CLP NYSDEC CLP 20,000 
ii . Antimony NYSDEC CLP NYSDEC CLP 6,000 
111. Arsenic NYSDEC CLP NYSDEC CLP 1,000 
IV. Barium NYSDEC CLP NYSDEC CLP 20 ,000 
V. Beryllium NYSDEC CLP NYSDEC CLP 500 
vi. Cadmium NYSDEC CLP NYSDEC CLP 500 
vii. Calcium NYSDEC CLP NYSDEC CLP 500,000 
V111 . Chromium (and chromium screen)" NYSDEC CLP NYSDEC CLP 1,000 
ix. Cobalt NYSDEC CLP NYSDEC CLP 5,000 
X. Copper NYSDEC CLP NYSDEC CLP 2 ,500 
xi. Iron NYSDEC CLP NYSDEC CLP 10,000 
xii. Lead NYSDEC CLP NYSDEC CLP 300 
xiii. Magnesium NYSDEC CLP NYSDEC CLP 500,000 
xiv. Manganese NYSDEC CLP NYSDEC CLP 1,500 
xv . Mercury NYSDEC CLP NYSDEC CLP 20 
xvi . Nickel NYSDEC CLP NYSDEC CLP 4,000 
xvii. Potassium NYSDEC CLP NYSDEC CLP 500,000 
xv iii.Selenium NYSDEC CLP NYSDEC CLP 500 
xix . Silver NYSDEC CLP NYSDEC CLP 1,000 
xx . Sodium NYSDEC CLP NYSDEC CLP 500,000 
xxi. Thallium NYSDEC CLP NYSDEC CLP 1,000 
xxii. Vanadium NYSDEC CLP NYSDEC CLP 5,000 
xxiii.Zinc NYSDEC CLP NYSDEC CLP 2 ,000 
xxiv.Cyanide , tota l NYSDEC CLP NYSDEC CLP 1,000 

B. Organics 
I. TCL Volatile Organics NYSDEC CLP NYSDEC CLP Table C-3 
ii . TCL Semivolatile Organics NYSDEC CLP NYSDEC CLP Table C-4 
iii. TCL Pesticide/PCBs NYSDEC CLP NYSDEC CLP Table C-5 
iv. Explosives 8330 CLP 8330 Table C-6 
V. Herbicides 8150 8150 Table C-7 
vi . Volati le Organics 

C. Other Analytes 
i. Fluoride Extract' 340 .2 5 mg/kg 
11. Nitrate Extract 1 353 .2 I mg/kg 
111 . Total Petroleum Hydrocarbons 8015 8015 3 .3 mg/kg 
iv . Total Organic Carbon (TOC) 9060 (Lloyd Kahn) 9060 (Lloyd Kahn) 
V. Cation Exchange Capacity (CEC) 9081 9081 < 125 µg/kg 
vi. pH 9045 9045 
vii . Density ASTMD 2937 ASTMD 2937 
Vlll. Grain Size Analysis ASTMD 422 ASTMD 422 
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TABLE C-2 (Continued) 
PARAMETER LIST FOR INORGANIC AND ORGANIC ANALYSES 

Preparation Analytical Reporting 
Method Method Limits 

II. Groundwater and Surface Water Analyses (ug/L) 
A. Inorganics (T AL) 

1. Aluminum NYSDEC CLP NYSDEC CLP 200 
2. Antimony NYSDEC CLP NYSDEC CLP 60 
3 . Arsenic NYSDEC CLP NYSDEC CLP 10 
4 . Barium NYSDEC CLP NYSDEC CLP 200 
5 . Beryll ium NYSDEC CLP NYSDEC CLP 5 
6. Cadmium NYSDEC CLP NYSDEC CLP 5 
7. Calcium NYSDEC CLP NYSDEC CLP 5,000 
8. Chromium NYSDEC CLP NYSDEC CLP 10 
9. Cobalt NYSDEC CLP NYSDEC CLP 50 
10 Copper NYSDEC CLP NYSDEC CLP 25 
11. Iron NYSDEC CLP NYSDEC CLP 100 
12. Lead NYSDEC CLP NYSDEC CLP 3 
13 . Magnes ium NYSDEC CLP NYSDEC CLP 5,000 
14. Manganese NYSDEC CLP NYSDEC CLP 15 
15. Mercury NYSDEC CLP NYSDEC CLP 0 .2 
16. Nickel NYSDEC CLP NYSDEC CLP 40 
17 . Potassium NYSDEC CLP NYSDEC CLP 5 ,000 
18 . Selenium NYSDEC CLP NYSDEC CLP 5 
19. Silver NYSDEC CLP NYSDEC CLP 10 
20. Sodium NYSDEC CLP NYSDEC CLP 5 ,000 
21. Thall ium NYSDEC CLP NYSDEC CLP 10 
22. Vanadium NYSDEC CLP NYSDEC CLP 50 
23 . Zinc NYSDEC CLP NYSDEC CLP 20 
24. Cyanide , total NYSDEC CLP NYSDEC CLP 10 

B. Organics 
1. TCL Volatile Organics NYSDEC CLP NYSDEC CLP Table C-3 
2 . TCL Semivolatile Organics NYSDEC CLP NYSDEC CLP Table C-4 
3. TCL Pesticide/PCBs NYSDEC CLP NYSDEC CLP Table C-5 
4 . Explosives 8330 8330 Table C-6 
5 . Herbicides 8150 8150 Table C-7 
6. Volatile Organics 524.2 Table C-8 

C. Other Analytes 
I. Nitrate/Nitrite 353.2 353 .2 10 
2. Fluoride 340 .2 340 .2 100 
3 . Total Petroleum Hydrocarbons 8015 8015 100 
4 . TOC 9060 9060 
5. BOD 405 .1 405 .1 
6. Alkalinity 310.2 31.02 
7 . Chloride 325 .2 325.2 
8. Sulfate 375 .2 375.2 
9. Total Hardness (as CaCO3) 130.2 130.2 
10. COD 410.2 410.2 
11. TDS 160.1 160.1 
12 . TSS 160.2 160 .2 
13. Sulfide 376 .2 376 .2 20 
14. TOC 415 .1 per sulf. digestion 50 
15 . COD 410 .1 Digestion 5000 
16. Ammonia-N 350 .2 350 .2 20 
17 . Phosphate-P (Total) 365 .2 365 .2 5 
18 . Turbidity 180.1 180.0 50 NTU 
19. pH 150.1 150 .1 
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TABLE C-2 (Continued) 
PARAMETER LIST FOR INORGANIC AND ORGANIC ANALYSES 

m. Oil Analyses 
1. 
2. 
3. 

Total Petroleum Hydrocarbon 
PCBs 
Herbicides 

IV. Asbestos 

V. Air Analyses 

A. Organics 
1. Volatile Organics (SUMMA) 
2. Volatile Organics (VOST) 

Preparation 
Method 

8015 
8080 
8150 

TO-14 
Appropriate Method 

Analytical 
Method 

8015 
8080 
8 150 

PLM2 

TO-14 
Appropriate Method 

Reporting 
Limits 

1 ug/kg3 

Table C-7 

1. Mix a known quantity of soil in known volume of water , sti r , then filter to form aqueous extract. 
2. Polarized light microscopy in EPA 600/M4-82-020. 
3. Detection limit is 1 ug PCB per Kg oil for each of the following Aroclors: 1016, 1221, 1232, 1242, 1248, 1254, and 1260. 
4. "Chromium screening will be performed using the NYSDEC CLP Method, however, for the chromium screening a NYSDEC 

ASP Category A deliverable will not be prepared . 
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TABLE C-2 (Continued) 
PARAMETER LIST FOR INORGANIC AND ORGANIC ANALYSES 

m. 
Hydrocarbon 

IV . Asbestos 

V. Air Analyses 

A. Organics 
I. Volatile Organics (S 
2. Volatile Organics (VO 

Preparation 
Method 

TO-14 
Appropriate Method 

Analytical 
Method 

8015 
8080 
8150 

PLM2 

TO-14 
Appropriate Method 

Reporting 
Limits 

l ug/kg3 

Table C-7 

1. Mix a known quantity of soil in known vol e of ater, stir, then filter to form aqueous extract. 
2. Polarized light microscopy in EPA 600/M4-8 
3. Detection limit is l ug PCB per Kg oil for eac , f the following Aroclors: 1016, 1221, 1232, 1242, 1248, 1254, and 1260. 
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TABLE C-3 
CONTRACT REQUIRED QUANTITATION 
FOR VOLATILE ORGANIC COMPOUNDS 

Ouantitation Limits** 

LIMITS* 
(VOCs) 

Water Low Soil/Sedimen~ 
voes (ug/L) (ug/Kg) 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
1-5. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25 . 

26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 

Chloromethane p 10 
Bromomethane 10 10 
Vinyl Chloride 10 10 ,, 
Chloroethane 10 10 I 
Methylene Chloride 5 5 

Acetone 10 10 
Carbon Disulfide 5 5 
l , l -Dichloroethene 5 ,5 
1, 1-Dichloroethane 5 5 
1,2-Dichloroethene (total) 5 I 5 ,, 
Chloroform 5 5 
1,2-Dichloroethene 5 5 
2-Butanone 10 10 
1, 1, 1-Trichloroeth.i.ne 5 5 
Carbon Tetrachloride 5 5 

Vinyl Acetate 10 I 10 
Bromodichloromethane 5 5 
1,2-Dichloropropane 5 ' 5 
cis-1,3-Dichloropropene 5 5 
Trichloroethene 5 5 

Dibromochloromethane 5 5 
1, 1,2-Trichloroethane 5 5 
Benzene 5 5 
trans-1,3-Dichloropropene 5 5 
Bromofonn 5 5 

4-Methylc2-pentanone 10 10 
2-Hexanone 10 10 
Tetrachloroethene 5 5 
Toluene 5 5 
1, 1,2,2-Tetrachloroethane 5 5 
Chlorobenzene 5 5 
Ethyl Benzene 5 5 
Styrene 5 5 
Xylenes (fotal) 5 5 
Methyl Tertiary Butyl Ether 10 10 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for volatile TCL Compounds are 125 times the 
individual Low Soil/Sediment CRQL. 
Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and 
may not always be achievable. 
Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory 
for soil/sediment, calculated on dry weight based as required by the contract, will be higher. 
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TABLE C-4 

CONTRACT REQUIRED QUANTITATION LIMITS* 
FOR SEMIVOLATILE COMPOUNDS (SVOs) 

Quantitation Limits** 
Water Low Soil/Sediment•_ 

SVOs (ug/L) (ug/Kg) 

35. Phenol 10 330 
36. bis (2-Chloroethyl) ether 10 330 
37. 2-Chlorophenol 10 330 
38. 1,3-Dichlorcbenzene 10 330 
39. 1,4-Dichlorobenzene 10 330 

40. Benzyl alcohol 10 330 
41. 1,2-Dichlorobenzene 10 330 
42. 2-Methylphenol 10 330 
43. bis (2-Chloroisopropyl) ether 10 330 
44. 4-Methylphenol 10 330 
45. N-Nitroso-di-n-dipropy lamine 10 330 
46. Hexachloroethane 10 330 
47. Nitro benzene 10 330 
48. Isophorone 10 330 
49. 2-Nitrophenol 10 330 

50. 2,4-Dimethylphenol 10 330 
51. Benzoic acid 50 1600 
52. bis (2-Chloroethoxy) methane 10 330 
53. 2, 4-Dichlorophenol 10 330 
54. 1,2,4-Trichlorobenzene 10 330 
55. Naphthalene 10 330 
56. 4-Chloroaniline 10 330 
57. Hexachlorobutadiene 10 330 
58. 4-Chloro-3-methylphenol 10 330 

(para-chloro-meta-cresol) 
59. 2-Methylnaphthalene 10 330 

60. Hexachlorocyclopentadiene 10 330 
61. 2 ,4, 6-Trichlorophenol 10 330 
62. 2,4,5-Trichlorophenol 50 1600 
63. 2-Chloronaphthalene 10 330 
64. 2-Nitroaniline 50 1600 

DRAFT-FINAL REPORT 
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TABLE C-4 (cont.) 

CONTRACT REQUIRED QUANTITATION LIMITS* 
FOR SEMIVOLATILE COMPOUNDS (SVOs) 

Ouantitation Limits** 
Water Low Soil/Sediment'_ 

SVOs (ug/L) (ug/Kg) 

65. Dimethylphthalatc 10 330 
66. Acenaphthylene 10 330 
67. 2,6-Dinitrotoluene 10 330 
68. 3-Nitroaniline 50 1660 
69. Acenaphthene 10 330 

70. 2 ,4-Dinitrophenol 50 1600 
71. 4-Nitrophenol 50 1600 
72. Dibenzofuran 10 330 

73. 2,4-Dinitrotoluene 10 330 
74. Diethylphthalate 10 330 
75. 4-Chlorophenyl-phenyl ether 10 330 
76. Fluorene 10 330 
77. 4-N itroaniline 50 1600 
78. 4,6-Dinitro-2-methylphenol 50 1600 
79. N-nitrosodiphenylamine 10 330 

80. 4-Bromopheny I-phenyl.ether 10 330 
81 Hexachlorobenzene 10 330 
82. Pentachlorophenol 50 1600 
83. Phenanthrene 10 330 
84. Anthracene 10 330 

85. Di-n-butylphthalate 10 330 
86. Fluoranthene 10 330 
87. Pyrene 10 330 
88. Butylbenzylphthalate 10 330 
89. 3 ,3-Dichlorobenzidine 20 660 

90. Benzo(a)fluoranthene 10 330 
91. Chrysene 10 330 
92. bis(2-Ethylhexyl)phthalate 10 330 
93. Di-n-octy lphthalate 10 330 
94. Benzo(b )fluoranthene 10 330 

95. Benzo(k)fluoranthene 10 330 
96. Benzo(a)pyrene 10 330 

DRAFT-FINAL REPORT 
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TABLE C-4 (cont.) 

CONTRACT REQUIRED 
FOR SEMIVOLA TILE 

QUANTITATION LIMITS* 
COMPOUNDS (SVOs) 

SVOs 

97. lndeno(l ,2,3-cd)pyrene 
98. Dibenz(a,h)anthracene 
99 . Benzo(g,h,i)perylene 

Ouantitation Limits** 
Water Low Soil/Sediment"_ 
(ug/L) (ug/Kg) 

330 
330 
330 

DRAFT-FINAL REPORT 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for sernivolatile TCL 
Compounds are 60 times the individual Low Soil/Sediment CRQL. 

Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are 
provided for guidance and may not always be achievable . 

Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits 
calculated by the laboratory for soil/sediment, calculated on dry weight based as required by the 
contract, will be higher. 
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TABLE C-5 
CONTRACT REQUIRED QUANTITATION LIMITS* 

FOR PESTICIDES AND POLYCHLORINATED BIPHENYLS (PCBs) 

Ouantitation Limits** 
Water Low Soil/Sediment•_ 

Pesticides/PCBs (ug/L) (ug/Kg) 

100. alpha-BHC 0.05 8.0 
101. beta-BHC 0.05 8.0 
102. delta-BHC 0.05 8.0 
103. gamma-BHC (Lindane) 0.05 8.0 
104. Heptachlor 0.05 8.0 

105. Aldrin 0.05 8.0 
106. Heptachlor epoxide 0.05 8.0 
107. Endosuifan I 0.05 8.0 
108. Dieldrin 0.10 16.0 
109. 4,4-DDE 0.10 16.0 

110. Endrin 0.10 16.0 
111. Endosulfan II 0.10 16.0 
112. 4,4-DDD 0.10 16.0 
113. Endosulfan sulfate 0.10 16.0 
114. 4,4-DDT 0.10 16.0 

115. Methoxychlor 0.5 80.0 
116. Endrin Ketone 0.10 16.0 
117. alpha-Chlordane 0.5 80.0 
118. gamma-Chlordane 0.5 80.0 
119. Toxaphene 1.0 160.0 

120. Aroclor-1016 0.5 80.0 
121. Aroclor-1221 0.5 80.0 
122. Aroclor-1232 0.5 80.0 
123. Aroclor-1242 0.5 80.0 
124. Aroclor-1248 0.5 80.0 

125. Aroclor-1254 1.0 160.0 
126. Aroclor-1260 1.0 160.0 

a Medium Soil/Sediment Contract Required Quantitation Li..'Ilits (CRQL) for pesticide/PCB TCL 
Compounds are 15 times the individual Low Soil/Sediment CRQL. 
Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are 
provided for guidance and may not always be achievable. 
Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits 
calculated by the laboratory for soil/sediment, calculated on dry weight based as required by the 
contract, will be higher. 
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June, 1995 

Compound 

HMX 
RDX 
1,3,5-TNB 
1,3-DNB 
Tetryl 
2,4,6-TNT 
4-AM-DNT* 
2-AM-DNT* 
2,6-DNT 
2,4-DNT 

TABLE C-6 
METHOD 8330 QUANTITATION LIMITS 

FOR EXPLOSNES 

Ouantitation Limits** 
Soil/Sediment• 

Water (ug/L) (ug/g) 

Low Level High Level 

13 .0 2.2 
0.836 14.0 1.0 
0.258 7.3 0.25 
0.108 4.0 0.25 

4.0 0.65 
0.113 6.9 0.25 
0.0598 
0.0349 
0.314 9.4 0.26 
0.0205 5.7 0.25 

See Table C-3 for a discussion of Quantitition Limits 
** 

* 
See Table C-3 for a discussion of Soil Quantitation Limits 
Breakdov.-n Degradation Products 
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June, 1995 

Parameter 

2,4-D 
2,4-DB 
2,4,5-T 
2,4,5-TP/Silvex +der. 
Dicarnba (banvel) 
Dalapon 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 

TABLE C-7 
METHOD 8150 QUANTITATION LIMITS 

FOR HERBICIDES 

Water 
(ug/L) 

0.029 
0.029 
0.029 
0.029 
0.029 
0.029 
0.029 
0.029 
0.588 
0.588 

Ouantitation Limits 

Soil/Sediment 
(ug/g) 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.050 
0.050 

DRAFT-FINAL REPORT 
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TABLE C-8 
MEffiOD 524.2 QUANTIT ATION LIMITS 

FOR VOLATILE ORGANIC COMPOUNDS (VOCs) IN GROUNDWATER 

Quantitation Limits 
voes ugn 

Benzene 0.5 
Bromobenzene 0.5 
Bromochloromethane 0.5 
Bromodichloromethane 0.5 
Bromoform 0.5 
Bromomethane 0.5 
n-Butylbenzene 0.5 
sec-Butyl benzene 0.5 
tert-Butylbenzene 0.5 
Carbon tetrachloride 0.5 
Chlorobenzene 0.5 
Carbon tetrachloride 0.5 
Chlorobenzene 0.5 
Chloroethane 0.5 
Chloroform 0.5 
Chloromethane 0.5 
2-Chlorotoluene 0.5 
4-Chlorotoluene 0.5 
Dibromochloromethane 0.5 
1,2-Dibromo-3-chloropropane 0.5 
1,2-Dibromoethane 0.5 
Dibromomethane 0.5 
1,2-Dichlorobenzene 0.5 
1, 3-Dichlorobenzene 0.5 
1,4-Dichlorobenzene 0.5 
Dichlorodifluoromethane 0.5 
1, 1-Dichloroethane 0.5 
1,2-Dichloroethane 0.5 
1, 1-Dichloroethene 0.5 
cis-1,2 Dichloroethene 0.5 
trans-1,2-Dichloroethene 0.5 
1,2-Dichloropropane 0.5 
1,3-Dichloropropane 0.5 
2,2-Dichloropropane 0.5 
1, 1-Dichloropropene 0.5 
cis-1,2-Dichloropropene 0.5 
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voes 

trans-1,2-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropylbenzene 
4-Isopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1, 1, 1,2-Tetrachloroetha.11e 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2 ,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1, 1, I-Trichloroethane 
1, 1, 2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1, 3 ,5-Trimethylbenzene 
Vinyl chloride 
a-Xylene 
m-Xylene 
p-Xylene 

TABLE C-8 (cont.) 

Quantitation Limits 
ugn 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
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(COD); Method 160.1 for total dissolved solids (TDS); and Method 160.2 for total 

suspended solids (TSS); 

4. "Methods for the Determination of Organic Compounds in Drinking Water, " EPA 600\4-

88-039 : Method 524.2 for Volatile Organic Compounds; 

5. EPA Method 901.1, Gamma Spectrometry, from EPA 600/4-80-032; and 

6. EPA 600/M4-82-020 , Asbestos analysis using polarized light microscopy with dispersion 

staining . 

7. EPA Method T0-14 for volatile organic compounds collected using SUMMA air sampling 

canisters; VOST samples will be analyzed using the appropriate analytical methods 

depending of the target compounds for the analyses. 

8. ASTM Method D:422-63 (Reapproved 1972) or similar Method for grain-size analysis; 

the analysis will include particle-size distribution of silt and clay [ < No . 200 (75mm) 

sieve]. 

NYSDEC CLP methods will be used for the analysis of inorganic and organic constituents in soil , 

sediment, groundwater, and surface water. SW-846 Method 8330 will be used for the analysis 

of explosives. SW-846 Method 8150 will be used to analyze for herbicides. SW-846 Method 

8015 is a gas chromatographic method to analyze for the type and quantity of petroleum 

hydrocarbons. Nitrate will be analyzed using Method 353 .2, an automated cadmium reduction 

method. SW-846 Method 8080 will be used to analyze for PCBs in oil. Fluoride will be analyzed 

using Method 340.2 . 

Asbestos will be analyzed using polarized light microscopy (PLM) as discussed in EPA 600/M4-

82-020 to determine the type of asbestos materials, their quantity, and fiber length. Initial analysis 

of asbestos bulk samples will be Polarized Light Microscopy with dispersion staining (PLM-DS) 

and performed in a National Institute for Standards and Technology (NIST) accredited laboratory 

participating in the National Laboratory Accreditation Program (NVLAP) . Sample results will be 

reviewed by the inspector for sample result consistency. The lab may be contacted on a case-by

case basis if the results are judged to be questionable (i .e., significant discrepancies between split 

samples) by the inspector for sample result consistency, and in some instances reanalysis may be 

requested - guidance does not specify a value (or RPD) for asbestos samples . Re-analysis may 

also be requested for samples identified as containing between 1 % and 5 % asbestos because of 

inherent inaccuracies for non-friable materials at low concentrations using the PLM method . 
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Transmission Electron Microscopy (TEM) analysis will be required for nonfriable organically 

bound (NOB) samples (i.e., non-friable materials, such as floor tile and roofing with tightly bound 

matrices) . 

Volatile and semivolatile organic constituents will be analyzed on GC/MS Systems. 

Pesticides/PBCs will be analyzed by GC/ECD. Inorganic metallic elements will be analyzed on 

the Inductively Coupled Plasma Spectrophotometer (ICP), the Graphite Furnace Atomic Absorption 

Spectrophotometer (GFAA), and the Cold Vapor Atomic Absorption Spectrophotometer (CVAA) 

according to the NYSDEC CLP Statement of Work. Explosives will be analyzed on a High 

Pressure Liquid Chromatography (HPLC) system by Method 8330 . 

Instrument detection limits are determined quarterly for inorganic parameters according to 

NYSDEC Protocol . Method detection limits for organic parameters are determined by analyzing 

seven replicates as a sample with a low analyte concentration, three to five times the instrument 

detection limit. The standard deviation of the results are calculated. The Method Detection Limit 

is calculated as : 

MDS = (ln.1). (std.dev) 

where: 

ln-i Student's t-value with n-1 degrees of freedom 

a = Probability of a type I error (use a = 0.005) 

n = number of replicates in standard deviation calculation 

The reporting limits listed in Table C-3 are above the instrument detection limits but well below 

the health based limits for ingestion published by USEPA. 

7.3 QUALITY CONTROL REQUIREMENTS 

The precision, accuracy, and completeness goals for each compound analyzed by the laboratory 

are presented in Table C-9. 

7.3.1 T AL and Conventional Inorganic Analyses 

At a minimum, the following general QC measures will be employed by the laboratory, as 

appropriate for the methods for TAL constituents , fluoride and nitrate: 
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TABLE C-9 

Precision, Accuracy, and Completeness 
Goals for Laboratory Data 

Measurement Method Precision Accuracy 
Parameter Reference RPD % Rec. Completeness 

TCL-VOC Water Soil Water Soil 
NYSDEC CLP 

1,1-
Dichloroethene Statement of Work 14 22 61-145 59-172 90% 
Trichloroethene 14 24 71-120 62-137 
Benzene 11 21 76-127 66-142 
Toluene 13 21 76-125 59-139 
Chlorobenzene 13 21 75-130 60-133 

voes Method 524.2 20 80-120 90% 

TCL-SVO Water Soil Water Soil 
NYSDEC CLP 

Phenol Statement of Work 42 35 12-110 26-90 90% 
2-Chlorophenol 40 50 27-123 25-102 
1,4-Dichlorobenzene 28 27 36-97 28-104 
N-Nitroso-di-n-Propylamine 38 38 41-116 41-126 
1,2,4 Tric~9robenzene 28 23 39-98 38-107 
4-Chloro03-Methylphenol 42 33 23-97 26-103 
Acenaphthene 31 19 46-118 31-137 
4-Nitrophenol 50 50 10-80 11-114 
2,4-Dinitrotoluene 38 47 24-96 28-89 
Pentachlorophenol 50 47 9-103 17-109 
Pyrene 31 36 26-127 35-142 

TCL-PESTICID ES/PCB Water Soil Water Soil 
NYSDEC CLP 

Gamma-BHC Statement of Work 15 50 56-123 46-127 90% 
Heptac:hlor 20 31 40-131 35-130 
Aldrin 22 43 40-120 34-132 
Dieldrin 18 38 52-126 31-134 
Endrin 21 45 56-121 42-139 
4,4'-DDT 27 50 38-127 23-134 

TAL METALS Water Soil Water Soil 
23 Metals NYSDEC CLP 

· and Cyanide Statement of Work 25 50 50-150 20-180 90% 
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Measurement 
Parameter 

Explosives 

Herbicides 

2,4-D 
2,4,5-TP 

Total Petroluem 
Hydrocarbons 

Nitrate 

Fluoride 

PCBs in Oil 

August , 1995 

_TABLE C-9 

Precision. Accuracy, and Completeness 
Goals for Laboratory Data 

Method Precision Accuracy 
Reference RPD % Rec. 

Water Soil Water Soil 

Method 8330 25 50 70-130 50-150 

Method 8150 

30 50 63-87 63-87 
30 50 73-103 73-103 

Method 8015 25 50 I 60-140 60-140 

Method 353.2 10 10 75-125 75-125 

Method 340 .2 10 10 75-125 75-125 

Method 8080 40 35-159 - 90% 
(in oil) (in oil) 

Completeness 

90% 

90% 

90% 

90% 

90% 
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Calibration - Prior to each round of analyses, the analytical instrument will be calibrated to define 

the linear range of the instrument. Calibration will be performed each day prior to sample analysis 

as specified for each method in Table C-10. 

Check Standards - Check standards, at concentrations near the mid-point of the calibration curve, 

will be analyzed at a frequency of once every 10 samples or as specified in the method . Results 

will be used to verify the standard calibration curve being used as specified for each methods in 

Table C-10. 

Matrix Spike - An aliquot of at least one out of every 20 samples per matrix will be spiked with 

a known quantity of standard . This fortified sample will be prepared and analyzed to a3sess the 

accuracy of the analytical method for that matrix. Recovery of the matrix spike will be in 

conformance with these specified on Table C-9. 

Duplicate - One duplicate analysis will be performed at a minimum frequency of one for every 20 

samples per matrix. Relative percent difference of duplicate samples will be in conformance with 

these specified on Table C-9. 

Method Blank - At least one blank for every 20 samples will be prepared and analyzed to detect 

possible interferences introduced in the laboratory. Results of the method blank should be less 

than the reporting limit for all inorganics of interest, or the blank and all associated samples must 

be re-prepared and re-analyzed. 

7.3.2 TCL and Other Organic Analyses 

At a minimum, the following general QC measures will be employed by the laboratory for TCL 

constituents, VOCs by Method 524.2, explosives, herbicides, and petroleum hydrocarbons . 

Initial Calibration - The instrument performances must be evaluated before samples are analyzed . 

A successful initial calibration will conform to method specifications for resolution, retention time , 

and %RSD as specified for each method in Table C-10. 
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METHOD 

NYSDEC CLP 
Statement of Work 
Metals by ICP 

NYSDEC CLP 
Statement 
Mercury 
Vapor 

of Work 
by Cold 

NYSDEC CLP 
Statement of Work 
Metals by Graphite 
Furnace AA 

Explosive by Method 
8330 

March, 1995 

INSTRUMENT 

Jarrell-Ash 
Enviro II 

Leeman Labs PS2000 

Perkin Elmer 5100 
Graphite Furnace 
AA 

Waters High Pressure 
Liquid 
chromatograph with 
UV and Fluore-
scence detectors 

TABLE C-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration at the 
beginning of each 
an alyt ica l series 
calibration check 
daily 

CALIBRATION 
POINTS 

3-t initial calibration 
standards 

4 initial calibration 
standards + 1 blank 

3 initial calibration 
standards + 1 blank 

4 initial calibration 
standards + 1 blank 

DRAFT REPORT 

CRITERIA FOR 
PASSING 

correlation > 0.995 

calibration check 
within 10% of true 
value 

correlation > 0.995 

calibration check 
within 20% of true 
value 

correlation > 0.995 

calibration check 
within 10% of true 
value 

Correlation > 0.995 

calibration check 
within 2 sd of initial 
standard 
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METIIOD 

Herbicides by 
Method 8150 

PCBs only by Method 
8080 

NYSDEC CLP TCL 
Volatile Organics 
Statement of Work 

NYSDEC CLP TCL 
Semivolatile Organics 
Statement of Work 

March, 1995 

INSTRUMENT 

Hewlett Packard 
5890 

Hewlett Packard 5840 
GC/ECD 

Hewlett Packard 
HP5971A MSD 
GC/MS 

Hewlett Packard 
HP5971A MSD 
GC/MS 

TABLE C-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration at the 
beginning of each 
analytical series 
calibration check 

Calibration check Std. 

Tune Verification 
and check calibration 
every 12 hours 

Tune Verification 
and check calibration 
every 12 hours 

CALIBRATION 
POINTS 

Initial calibration 
linearity 
characterization over 
100 fold range 

Initial calibration 
linearity 
characterization over 
100 fold range 

5 initial calibration 
standards 10,50, 100, 
150, 200 ppb 

On-going calibration 
50 ppb standard 

5 initial calibration 
standards 20,50,80, 
120, 160 ng 

On-going calibration 
50 ng standard 

DRAFT REPORT 

CRITERIA FOR 
PASSJNG 

Refer to NYSDEC 
sow 

Refer to NYSDEC 
sow 

Refer to NYSDEC 
Statement of Work 

Refer to NYSDEC 
Statement of Work 

K:ISENECA\RJFS\GENERJC\APPEN-C.TBL\Tab1- "',,.IO 



SENECA GENERIC RI/FS WORKPLAN 

METIIOD 

NYSDEC CLP 
Cyanide 

NYSDEC CLP TCL 
Statement of Work 
Pesticides/PCBs 

Nitrate 
Alpkem RF A 300 

Fluoride 

SID, S3 Total 
Organic Carbon 

Morch, 1995 

INSTRUMENT 

Bausch and Lomb 
UV/VIS Spec. 2000 

Hewlett Packard 5890 
GC/ECD 

Calibration check 
every 10 samples 

Ion specific electrode 

Carlo Erba EA 1108 
elemental analyzer 

TABLB C-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

5 initiated + blank 

Calibration check 
every 10 samples 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

CALIBRATION 
POINTS 

4 initial calibration 
standards 

Initial calibration 
linearity character-
ization over 100 fold 
range 

Correlation > 0.995 
check std. 10% of 
true value 

5 initiated + blank 

1 calibration std + 1 
blank · 

DRAFf REPORT 

CRITERIA FOR 
PASSINO 

check standard within 
15% of true value 

Refer to NYSDEC 
sow 

Correlation > 0.995 
check std. 10% of 
true value 

Within 10% of true 
value 
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METIIOD 

Hardness, EDT A 
Titrimetric Method, 
EPA Method 130.2 

Nitrate, Cadmium 
Reduction Method, 
EPA Method 353.3 

Level II Analysis for 
Volatile Organics 

Level II Analysis for 
Lead 

Level II Analysis for 
Explosives 

Morch, 1995 

IN~UMENT 

Titration Burette 

Spec. 20 

Hewlett Packard 5890 
GC FID and PID in 
series 

Perkin Elmer Plasma 
II ICP 

Spec. 20 

TABLE C-10 
CALIBRATION CRITERIA 

CALIBRATION 
FRF.QUENCY 

Calibrate Titrant at 
the Beginning of each 
analytical Areas 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Ca libration daily 
every 24 hours 

Calibration daily 
every 24 hours 

Ca libration daily 
every 24 hours 

CALIBRATION 
POINTS 

Not Applicable 

5 Calibration stds. 
and 1 blank 

1 calibration standard 
+ l blank 

1 calibration standard 
+ 1 blank 

1 calibration standard 
+ 1 blank 

DRAFT REPORT 

CRirERIA FOR 
PASSING 

None 

Within 10% of true 
value 

None 

None 

None 
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Continuing Calibration Checks - A calibration check will be performed at the beginning and end 

of each day. The response of the continuing calibration check standard must be within those 

specified for each method in Table C-10, or the system is out-of-control and must be re-calibrated. 

Additional samples cannot be analyzed until another satisfactory initial calibration is achieved. 

Method Blank - A method blank is carried through the entire analytical procedure as a sample. 

One method blank will be generated for every extraction batch of 20 samples or less per matrix. 

Results of the method blank should be less than the reporting limit for all elements of interest, or 

the blank and all associated samples must be re-extracted and re-analyzed. 

Matrix Spike/Matrix Spike Duplicate/Matrix Spike Blank (MS/MSD/MSB) - An MS/MSD/MSB 

set of samples will be analyzed at least once for every 20 field samples per matrix. Known 

concentrations of compounds will be added to identical aliquots from a field sample. The percent 

recovery of the spiked compounds must be in conformance with those specified on Table C-9. 

Matrix spike samples will be prepared for TCL constituents, VOCs by Method 524.2, explosives, 

herbicides , and petroleum hydrocarbons . 
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8.0 CALIBRATION PROCEDURES AND FREQUENCY 

8.1 INTRODUCTION 

Instruments and equipment used to gather, generate, or measure environmental data will be 

calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of 

results are consistent with the appropriate manufacturer's specifications or project-specific 

requirements. 

8.2 LABORATORY EQUIPMENT 

The procedures for instrument calibration, calibration verification, and the frequency of 

calibrations are described in the NYSDEC CLP Statements of Work. Calibration of other 

instruments required for measurements associated with these analyses will be in accordance with 

the manufacturer's recommendations and the standard operating procedures of the laboratory. 

Calibration methods for tests not included in the CLP Statements of Work will be in accordance 

with the procedures of the analytical method, and laboratory standard operating practices (Table 

C-10). 

8.3 FIELD EQUIPMENT 

Calibration of field instruments will be performed at intervals recommended by the manufacturer 

or more frequently as conditions dictate. Field instruments include pH meters, thermometers , 

specific conductivity meters, a field gas chromatograph, water level probes , turbidity meters, 

geophysics instruments, and health and safety equipment (organic vapor detectors, Draeger tube 

pumps, and geiger counters). 

Calibration of health and safety equipment is discussed in the Health and Safety Plan (Appendix 

B of this Work Plan) . Calibration of geophysics instruments will be provided by the 

subcontractor(s) selected to conducted these determinations . These procedures will be provided 

once this contractor is designated and included in the SOP for Field Data Collection (Volume III, 

Appendix A) . Geophysics equipment is not calibrated because the data is compared to itself. 

The pH meter will be calibrated with standard buffer solutions prior to each day or partial day of 

field use . A full calibration sequence for field pH meters will involve use of three standardized 

buffer solutions (e.g., pH 4, pH 7, and pH 10) which bracket the full range of measurements 
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expected to be made during the day of use . Additional calibration sequences will be commissioned 

if field measurements fall outside the range of calibration conducted at the start of each day, or 

when intermediate calibration checks that the response of the field meter is changing. 

During the day, the meter will be periodically checked against one of the selected pH buffers . 

Typically , meters will be checked once or twice daily to assure that the meter is continuing to 

operate according to specifications . Fresh, traceable buffer solution will be used for each 

determination . Calibration results will be recorded in a field log book, along with the information 

describing the lot numbers of the buffers . 

The calibration of the pH meter will also be verified at the completion of each day of use. The 

meter will be used to measure the pH of three fresh, standard buffer solutions and all readings will 

be documented in the field notes. Any indication that the response of the pH meter has decayed 

during use will be used to flag or reject data that has been collected with the meter in question . 

If the pH meter calibrates to within 0.5 pH units then the data will be considered acceptable . If 

the meter calibrates to within 0.5 and 1.0 pH units then the data will be flagged with a "J" 

indicating that it is estimated. If the meter calibrates to greater than 1.0 pH unit then the data will 

be rejected ("R") . 

Thermometers used for field determinations will be calibrated daily against ice water, tepid water , 

and other temperature measuring devices not used for field determinations. Each thermometer or 

temperature measuring device will also be calibrated in the office prior to its use in the field . 

Office calibrations will include measurements against ice water, tepid water and boiling water , as 

well as other temperature measuring devices not taken to the field. 

The specific conductivity meter will be cleaned prior to use in the field. This cleaning will occur 

in the home office. Each conductivity meter will also be electronically calibrated in the office if 

manufacturer specifications indicate that such checks should be periodically completed. 

In the field, the accuracy of conductivity meters will be assessed by calibrating the meter against 

a minimum of two standardized solutions before each day of use . These solutions will be selected 

to bracket the range of all measurements anticipated to occur. In the field , the instrument will be 

periodically checked against standard solutions of known concentrations . Any indication that the 

conductivity meter is drifting will necessitate the performance and documentation of a complete 

calibration cycle in the field . The accuracy of the conductivity meter will also be checked at the 

end of each day . These measurements will be used to confirm the accuracy of all measurements 

made with the device during the day and to validate or discredit measurements recorded in the 

field notes . 
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The portable GC utilized for the soil vapor survey will be calibrated daily using methods 

recommended by the manufacturer . 

Depth marks on the water level probes and oil/water interface probes will be compared to a steel 

tape on a monthly basis. 

Calibration forms for the SUMMA canister or VOST equipment for air sampling will be kept in 

a three-ring notebook maintained at the site . Copies of all field-generated forms will be made and 

kept by the Project Manager. All calculations for determining sample volumes will be performed 

on spreadsheets that have been fully validated by OC personnel prior for this effort. The 

validation worksheets will be kept by the Project Manager as a permanent part of the project file . 

All forms generated as a result of this effort will be completed, then reviewed and initiated by at 

least one other project participant. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

9.1 DATA REDUCTION 

Data reduction, validation, and reporting of this project will primarily involve the analytical 

laboratory and any contracted data validation services. General data reduction and validation 

procedures used by the contracted laboratory's personnel are contained in their QAPP . Sample 

calculations are contained in their Standard Operating Procedures, and the method specifications. 

All concentration data shall be expressed in units of micrograms per liter (ug/L) or micrograms 

per kilogram (ug/Kg) dry weight, as appropriate for the matrix . The field measurements of pH, 

conductivity, turbidity, and temperature shall be reported in standard logarithmic, urnho/cm, 

NTUs , and degrees Celsius, respectively. 

All analytical results are carefully reviewed and formatted into final submittal form by experienced 

quality control personnel. Each result reported by the laboratory undergoes four levels of data 

review. The analysts and technicians provide primary data review at the bench level, secondary 

and tertiary review is performed by independent experienced quality control personnel , and the 

final data packages are reviewed by the laboratory's customer service representative or project 

contact before submission to the AE. Data submittals will be in the format specified in NYSDEC 

CLP Protocols Level IV for CLP analyses and Level III for other analyses. 

9.2 DATA VALIDATION 

9.2.1 Data Quality Review 

Data validation shall be conducted by trained , qualified and experienced chemists , and the Project 

QA officer . 

Consistent data quality for this project will be obtained by the application of a standard data 

analysis and validation process. Critical review of data is designed to isolate spurious values . 

Data will be reviewed at a minimum by the analyst , laboratory QC personnel, laboratory Project 

Manager , and the Project QA Officer 
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9.2.2 Field Data 

Screening data will be validated using one of three procedures: 

1. Routine checks will be made during the processing of data. For example, the field work 

will be observed and documentation will be checked for completeness and accuracy. 

2. Checks for consistency of the data set over time will be performed. This can be 

accomplished by visually comparing data sets against gross upper limits obtained from 

historical data sets, or by testing for historical consistency. Anomalous data will be 

identified and evaluated. 

3. Checks may be made for consistency with parallel data sets, that is, data sets obtained 

presumably from the same population (for example, for the same region of the aquifer or 

volume of soil. 

The purpose of these validation checks and tests is to identify outliers; that is, an observation that 

does not conform to the pattern established by other observations. Outliers may be the result of 

transcription errors or instrument malfunctions . Outliers may also be manifestations of a greater 

degree of spatial or temporal variability than expected. 

After an outlier has been identified , a decision concerning its fate will be rendered . Obvious 

mistakes in data (e.g ., transcription errors) will be corrected when possible, and the correct value 

will be inserted. If the correct value cannot be obtained, the data may be excluded. 

An attempt will be made to explain the existence of the outlier . If no plausible explanation can 

be found for the outlier, it will be included in the data set, but a note highlighting its presence and 

associated concerns will be included in the report. Also , an attempt will be made to determine the 

effect of the outlier when both included and excluded from the data set. A determination will be 

made whether it is appropriate to resample. 

9.2.3 In-House Laboratory Review 

The contracted laboratory will follow data evaluation procedures recommended and approved by 

the U .S. EPA and NYSDEC. The EPA Region II Standard Operating Procedures (SOPs) for 

Evaluating Organic and Inorganic Data will be used to evaluate the data produced. Chemical 
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analysis data will be reviewed based on the analysis results of the duplicate, spiked , and blank 

samples obtained by the laboratory. The laboratory will issue the chemical analysis data and 

associated QA/QC data in reports and the chemical analysis data summarized in computer 

spreadsheets. 

9.2.4 Data Review and Validation 

When the chemical analysis reports are received from the laboratory , the AE will examine the 

reports and computerized tables for errors and problems with the analysis. Typical errors include 

incorrect sample numbers as compared to the sampling records and Chain of Custody; holding 

time exceedances ; recoveries outside acceptable ranges; number of laboratory blanks, duplicates , 

and spikes do not meet criteria; and typographic errors in analysis results. 

The tabulated chemical analysis data will be sorted by site, then type of medium. When an analyte 

is not detected in a sample, the detection limit, as defined below, will be included in the table . 

Also the type of detection limit will be noted in the table. Contract Required Quantitation Limits 

(CRQLs) will be reported for organics and Contract Required Detection Limits (CRDLs) will be 

reported for inorganics. Estimated values are reported between the instrument detection limit and 

the CRQL or CRDL, whichever is appropriate. 

The chemical analysis data will be validated according to the EPA Region II SOP for Evaluating 

Organic Analyses (SOP No . HW-6), the EPA Region II SOP for Evaluating Inorganic Analyses 

(SOP No. HW-2, Revision XI), the EPA Region II SOP for Validating Chlorinated Herbicides by 

GC (SOP No. HW-17, Revision 1.3), and EPA Region II SOP for Validating Nitroaromatics and 

Nitramines by HPLC (SOP No . HW-16, Revision 1). The most current revisions of SOP No . 

HW-6 will be used at the time the data validation is performed. Based upon the finalization of the 

analyte list, additional SOPs may be necessary. As a note, the correction for % moisture for 

soil/sediment samples will be verified during data validation . Chemical analysis data of the field

generated QA/QC samples will be included when validating the data. 

The Project Manager will be kept informed of all non-conformance issues and ensure that 

corrective action is taken prior to data manipulation and assessment routines . Once the QA/QC 

review has been completed , the Project Manager may direct the team leaders or others to initiate 

and finalize the analytical data assessment. 
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9.3 REPORTING 

9.3.1 Field Data 

Field data and other information will be documented on forms designated in the FSAP (Appendix 

A) and in field notebooks assigned to the project. The forms, shown in Appendix A, will be used 

for routine procedures such as sampling , borings, well installation, water level measurements, and 

test pitting. The field notebook shall be used to describe the overall work for the day and any 

deviations from the standard operating procedures . 

9.3.2 Laboratory Data Reports 

Reports from the analytical laboratory will include a tabulation of sample results , dates of analysis, 

method references , completed chain-of-custody forms , blank analysis data , precision and accuracy 

information for each method, and narrative discussion of any difficulties experienced during 

analysis . The analytical laboratory report submitted by the laboratory will be in the format 

specified in NYSDEC CLP analytical services protocol for Level IV analyses - the NYSDEC data 

deliverable package is the Analytical Services Protocol Category A and Category B. Attachment 

C-3 contains the blank data reporting forms that specify the format of the analytical laboratory 

report. A copy of each data package will be sent by the laboratory to the Project Manager. The 

Project Manager will immediately arrange for making additional copies of the data packages 

including copies for the Document Controller and Project Quality Assurance Officer . The sample 

analysis data will be tabulated by the laboratory and presented to the Project Manager on computer 

diskettes. These tables will be used to prepare a working database for assessment of the site 

contamination condition. Level III data requires a high degree of confidence in the compound 

identification and quantification. The frequency of QA/QC checks and standardization are often 

less stringent than for Level IV analysis. Level III reporting typically consists of some internal 

quality control results reported ; these include reference standards , surrogate spike recoveries , and 

method blank results . 

9.3.3 Monthly Field Activity Reports 

While field work associated with the response activities is being conducted at the site , a monthly 

Field Activity Report to the EPA and NYSDEC will be submitted no later than the 10th day of 

the month addressing the following: 
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1. A summary of work completed in the field, 

2 . Anticipated or actual delays , 

3. Discovery of significant additional contaminants other than expected, 

4. Quantum increase in concentration of hazardous substances of any media beyond that 

expected , 

5. Determination of any specific or potential increase of danger to the public, the 

environment, or to individuals working at the site, and 
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6. Copies of all Quality Assured Data and sampling test results and other laboratory 

deliverables received during the month. 

7. A copy of the laboratory's chemical analysis reports received during the month will be 

sent to the Corps of Engineers' QA Laboratory. 

9.3.4 Sampling Letter Reports 

At the completion of the first round of field work sampling, a letter report characterizing the site 

will be furnished by the Project Manager. This report will at a minimum list the locations and 

quantities of contaminants at the site. Should additional sampling rounds be required to confirm 

initial sampling, additional letter reports will also he required. 

9.3.5 Quarterly Reports 

Quarterly Reports will be submitted to EPA and NYSDEC no later than the 10th day of January, 

April, July, and October. The quarterly reports shall address the following: 

1. Minutes of all formal Project Manager, Technical Review Committee (TRC) and other 

formal meetings held during the preceding period, 

2. Status report on all milestones on schedule, report and explanation for milestones not met, 

and assessment of milestones to be met during the next period, 

3. Outside inspection reports, audits and other administrative information developed, 

4. Permit status, as applicable, 

5. Personnel staffing status or update, 

6 . Copies of all Quality Assured Data and sampling test results and all other laboratory 

deliverables received during that quarter, and 

7. A community relations activity update. 

9.3.6 Final Report 

At the conclusion of the RI/FS program as described in the appropriate Scoping Document that 

serves as a supplement to this Generic Workplan, a report will be generated that documents the 

field work and data interpretation performed during the RI/FS. A section on data quality will be 

included that discusses the results of data validation, describes how well the data quality objectives 

were met, and summarizes the results of any audits performed during the RI/FS . 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

QA system performance shall be performed under the direction and approval of the PQAO. 

Functioning as an independent body and reporting directly to project and company management , 

the PQAO will select personnel to conduct the audit as well as plan and schedule system and 

performance audits based upon company and project-specific procedures and requirements . These 

audits may be implemented to evaluate the capability and performance of project and subcontractor 

staff and their compliance with the QA/QC Plan, in addition to the effectiveness of or impact to 

the existing project QA/QC Plan and its associated governing documents. Each performance and 

system audit shall be conducted by a trained and qualified head auditor and designated trained and 

qualified auditors . 

At times, the PQAO may request additional staff with specific expertise from the company and/or 

project groups to assist in conducting performance audits . In these instances, however, the 

responsibility for the performance audit will remain with the head auditor and auditors, with the 

additional staff expertise responsible for clarifying and delineating technical requirements. 

The PQAO and auditors shall maintain accurate records of the scope of the audit, identification 

of items subject to the audits, and results. Quality assurance audits may be initiated by the Project 

Manager, the PQAO, or the Site Manager, if, in their opinion, a situation exists that warrants an 

audit. The EPA states "such audits should be performed at sufficiently required intervals during 

the field investigation." 

10.1 PERFORMANCE AUDITS 

A field audit may be performed by the PQAO or designated auditor during collection of the field 

samples to verify that field samplers are following established sampling procedures . A laboratory 

audit may be performed by the PQAO or designated auditor during analysis of the field samples 

to verify that the laboratory is following established procedures. 

Performance audits shall be scheduled twice per each year of the field investigation. 

10.2 SYSTEM AUDITS 

System audits , performed by the PQAO or designated auditors , will evaluate the effectiveness of 

the procedures used to collect data. In addition, field and laboratory quality control procedures 
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and associated documentation may be system audited. System audits shall be scheduled twice per 

each year of the fkld investigation. The Project Manager or Site Manager may request the PQAO 

to perform unscheduled audits if conditions adversely affecting data quality are detected . 

10.3 FORMALIZED AUDITS 

Formalized audits refer to any system or performance audit that is documented and implemented 

by the PQAO. The auditors will use a written procedure or check.list to objectively verify that 

quality assurance requirements have been developed, documented, and instituted in accordance 

with the Work Plan. Formalized audits may be performed on project and subcontractor work at 

various locations . 

Audit reports will be written by the PQAO or his designee after gathering and evaluating all 

resultant data. Items, activities, and documents determined by lead auditors to be in non

conformance shall be identified at exit interviews conducted by the involved management. Non

conformances will be logged and documented using audit findings listed in the audit report. These 

audit findings will be directed to the Project Manager to institute corrective actions in a specified 

and timely manner. All audit findings and acceptable resolutions will be approved by the PQAO 

prior to issue. Implementation of acceptable resolutions may be determined by re-audit or 

documented surveillance of the item or activity . Upon verification acceptance, the PQAO will 

close out the audit report and findings. Section 13, Corrective Action, outlines in detail methods 

for corrective action. 
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11.0 PREVENTIVE MAINTENANCE 

11.1 PREVENTIVE MAINTENANCE PROCEDURES 

Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be 

serviced in accordance with the manufacturer's specified recommendations or written procedures 

developed by the operators. Documentation should be generated in support of these activities. 

11.2 SCHEDULES 

Project-specific written procedure.s will identify, where applicable, the schedule for servicing 

critical items in order to minimize the downtime of the measurement system. It will be the 

responsibility of the operator to adhere to this maintenance schedule and to arrange any necessary 

and prompt service as required. Service to the equipment, instruments, tools, and gauges shall 

be performed by qualified personnel. These procedures shall be reviewed and approved by the 

Project Manager and PQAO and shall be subject to audit. 

In the absence of any manufacturer's recommended maintenance criteria, a maintenance procedure 

will be developed by the operator based upon experience and previous use of the equipment. 

11.3 RECORDS 

Logs will be established to record and control maintenance and service procedures and schedules. 

All maintenance records will be documented and traceable to the specific equipment, instruments, 

tools, and gauges. Records produced shall be: reviewed, maintained, and filed by the operators 

at the laboratories and by the data and sample control personnel when, and if, equipment, 

instruments, tools, and gauges are used at the sites. The PQAO shall audit these records to verify 

complete adherence to these pro_cedures. 

11.4 SPARE PARTS 

A list of critical spare parts will be identified by the operator . These spare parts will be stored 

for availability and use in order to reduce the downtime. In lieu of maintaining an inventory of 

spare parts, a service contract for rapid instrument repair or back-up instruments will be available . 
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12.0 DATA ASSESSMENT PROCEDURES 

12.1 CALCULATION OF MEAN VALUES AND ESTIMATES OF PRECISION 

The mean, C of a series of replicate measurements of concentration Ci> for a given surrogate 

compound or analyte will be calculated as : 

C=_ l 
n 

n 

E 

i=l 

Where: n = number of replicate measurements; C, Ci are both in mg/Lor mg/kg. 

The estimate of precision of a series of replicate measurements will usually be expressed as the 

relative standard deviation, RSD: 

RSD = SD x 100% 
C 

Where: SD = Standard Deviation 

n 

SD= I = 1 
(n-1) 

Alternatively, for data sets with a small number of points the estimate of precision may be 

expressed as a range percent, R: 

R = ~I - C7) X 100 % 
C 

Where: C1 = highest concentration value measured in data set 

C2 = lowest concentration value measured in data set 
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Precision is also measured by calculating the relative percent difference (RPD) between duplicate 

analyses. The following equation is used: 

%RPD = ------- x 100 

where: 

12.2 

RPD = Relative Percent Difference 
D1 = First Sample Value 
D2 = Second Sample Value (duplicate) 

ASSESSMEI\T'f OF ACCURACY 

Accuracy will be evaluated by comparing the recovery of surrogate and matrix spike compounds 

the goals identified in Seccion 7. The recovery of a surrogate compound will be defined as: 

Recovery, % = Cs x Vs (or Ws) x 100 
Q 

Where: Cs = measured concentration of surrogate compound in sample, mg/L (or mg/kg) 
V5(W5) = Total volume (or weight) of sample to which surrogate was added, L 

(or kg) 
Q = Quantity of surrogate compound added to sample, mg 

The individual component recoveries for the matrix spike sample are defined as: 

Matrix Spike Percent Recovery = SSR - SR x 100 
SA 

where: 
SSR = 
SR = 
SA = 

Spike Sample Results 
Sample Results 
Spike Added (concentration) 

12.3 VERIFICATION OF MASS SPECTRA 

Mass spectra is visually verified by a laboratory staff member experienced in mass spectral 

interpretation. The GC/MS laboratory data reviewers use the guidelines that are specified in the 

USEPA CLP Statement of Work. These guidelines are paraphrased as follows: 
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1. All ions present in the standard mass spectra at a relative intensity greater than 10% (most 

abundant ion in the spectrum equals 100 % ) are to be present in the sample spectrum. 

2. The relative intensities of those ions are to agree within plus or minus 20% between the 

standard and sample spectra. 

3. Ions greater than 10 % in the sample spectrum are considered and accounted for by the 

analyst making the comparison. 

For target analytes (TCL) the laboratory uses the spectra generated from the working calibration 

standard as the primary spectral reference. The National Bureau of Standards (NBS) spectral 

library is the primary reference for non-target analytes, tentatively identified compounds, (TIC). 

The laboratory commonly used spectral subtraction to resolve interferences arising from closely 

eluting compounds. The laboratory has a system of independent review and evaluation of spectral 

analysis. Any decisions made by the primary reviewer as to the identification and confirmation 

of mass spectra will be independently reviewed by a secondary data reviewer. Any points of 

discrepancy are discussed and a resolution reached. 

June, 1995 

Page C-S7 
K:\SENECA\RIFS\GENERIC\APPENDIX.C 



SENECA GENERIC RIIFS WORKPLAN DRAFT-FINAL REPORT 

13.0 CORRECTIVE ACTION 

Corrective action may be initiated at any time by any person performing work in support of the 

field investigation. 

All project personnel have the responsibility, as part of the normal work duties, to promptly report 

these situations and implement the corrective action as required. The following procedures have 

been established to assure that situations such as malfunctions, deficiencies, deviations, and errors 

are promptly investigated, documented, evaluated, and corrected. When a situation is identified, 

the cause will be evaluated and a corrective action will be proposed to preclude repetition. The 

corrective action will be approved by the PQAO and the Project Manager. The situation, cause, 

and resulting corrective action will be documented and reported to the Field Supervisor, Chief 

Discipline Engineers and Scientists, the Corporate QA Manager, and invoived subcontractor 

management, as appropriate. Corrective actions may be initiated as a result of any of the 

following: 

1. When predetermined acceptance standards are not attained; 

2. When procedure or data compiled are determined deficient; 

3. When equipment or instrumentation is found faulty; 

4. When samples and test results are questionably traceable ; 

5. When quality assurance requirements have been violated; 

6. When designated approvals have been circumvented; 

7. As a result of a management assessment; and 

8. As a result of laboratory comparison studies. 

Corrective action required as a result of performance, system, and formalized audits shall require 

formal documented corrective action procedures. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

As discussed in Section 9.3.3 of this appendix, a monthly Field Activity Report will be prepared 

while field work associated with the RI/FS programs is occurring. A copy of the contracted 

laboratory's chemical analysis reports received during the month will be sent to the Corp of 

Engineer's QA Laboratory when the monthly report is distributed. Information regarding the true 

identify of field-generated samples, such as trip blanks, duplicates, splits, and equipment blanks, 

will also be sent to the QA Laboratory. 

A section on data quality will be included in the final report that discusses the results of the data 

validation and that describes how well the data quality objectives were met. The precision, 

accuracy, and completeness of the data will be calculated based on a review of laboratory and field 

QC samples and summarized in the report. The results of any audits will also be summarized in 

this section. Information will include: purpose of the audit, items audited, audit results, 

recommended solutions, and actions resulting from audit recommendations. 
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The main objective of Inchcape Testing Services-Aquatec Laboratories is to provide our clients 
with consulting and laboratory services of the highest quality possible. We are dedicated to 
providing analytical data and services that conform to our clients specified requirements. This 
Quality Assurance Program Plan details facilities, personnel, and equipment necessary for 
accomplishing this objective along with general procedures and practices which will be 
followed to maintain adherence to the objective. 

There is a finn commitment from all members of this laboratory to follow a comprehensive 
Quality Assurance Program Plan (QAPP). This commitment and dedication to quality is fully 
supported from the bench level to upper management in order to meet the objectives of our 
analytical laboratory and best serve our clients. The following Quality Assurance Program 
Plan is an embodiment of the current practices of quality assurance/quality control 
implemented by Inchcape Testing Services to ensure the production of accurate, consistent data 
of known quality. 

Inchcape's approach to Quality Assurance starts with the General Manager who delineates 
policy and sets goals in conjunction with senior management personnel. Policies are 
implemented by management staff and laboratory personnel. Each department assists in the 
process by providing assessment of operating procedures along with recommendations for 
improvements or corrections. 

Secondly, 2 Quality Assurance Officer, who reports directly to the General Manager, oversees 
prevention, assessment, and control procedures for the analytical laboratory and various 
associated departments within the organization. These three functions; prevention, assessment, 
and control, comprise the foundation of the laboratory's approach to Quality Assurance. 

In addition to implementing the policies and practices established in this QAPP, each 
laboratory section is responsible for keeping an updated version of Standard Operating 
Procedures (SOP) applicable to their section to ensure continuity of analysis throughout the 
laboratory. Specifics in the areas such as sample handling, instrument calibration, quality 
control measures, injection technique, data acquisition, data processing, and autosampler 
procedures are thoroughly outlined and explained in each SOP. By continuously updating and 
following the guidelines stated in the QAPP and SOPs, the laboratory is able to generate data 
of a consistently high quality. 

The policies and practices of quality assurance/quality control presented in the following text 
are set forth as minimums. Any additional measures that a project or investigation requires 
can be incorporated into the project specific Quality Assurance Project Plan (QAPjP) . . 
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Inchcape Testing Services - Environmental (ITS) is made up of environmental laboratories 
with facilities located throughout the United States and Europe. ITS is currently ranked as one 
of the top ten largest environmental laboratories in the country with high-capacity facilities 
located in Texas, Louisiana, California, Vermont, Massachusetts, and England. The unique 
affiliation of well established laboratories within the group provides a complete set of testing 
capabilities on a large scale. 

The Vermont facility (Inchcape Testing Services - Aquatec Laboratories) has been active in 
environmental analysis since its founding in 1970 and offers a full range of analytical services 
to cover the environmental industry. The Vermont facilities are located at 55 South Park 
Drive, Colchester and 75 Green Mountain Drive, South Burlington. These facilities are 
located approximately 10 miles apart and share common computer, and phone systems, and 
management personnel. The facility located in Colchester houses chemistry laboratories with 
additional laboratory space available in South Burlington. Aquatec' s bioassay laboratory is 
located at the South Burlington facility. In total, the physical facilities available for analytical 
work at Aquatec are comprised of approximately 50,000 square feet with expansion 
possibilities at each location. 

The layout of the Colchester facility is presented in Figures 1 and 2. Approximately 36,000 
square feet of floor space is utilized by Aquatec for analytical work and corporate support. 
The chemistry laboratories are compliant with all current Vermont Occupational Safety and 
Health Administration regulations and equipped with unique environmental control systems, 
such as air flow and monitoring, solvent recovery systems, utilization of waste heat, and 
building security. The laboratories are outfitted with instrumentation exhibiting advanced 
technology and automation. 

The floor plans in Figures 3 and 4 show the location, size, and utilities available in the South 
Burlington facility. Over 12,000 square feet are utilized by the chemistry division; 
approximately 3,500 square feet are devoted to analytical activities. The entire facility is air 
conditioned, has overhead fluorescent lighting, and the flooring is comprised of tile or raised 
computer flooring depending on the needs of the work space. The gas chromatography/mass 
spectrometry laboratory has a positive pressure air system with make-up air drawn through 
activated carbon filters. All other laboratories utilize a negative pressure air system. 

All Vermont laboratory facilities have the resources necessary to support the analytical effort 
in the form of reverse osmosis systems, deionization systems, and computer networking. Our 
Colchester facility High Purity Water System operates out of the Reverse Osmosis (RO) / 
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Continuous Deionization (CDI) Room which contains all the equipment to process, store and 
circulate RO/CDI water throughout the building. City water enters the room where it is 
blended to the proper temperature, filtered, softened, and then processed by Reverse Osmosis 
and Continuous Deionizer units to equal or surpass ASTMl standards at a rate of 1440 gallons 
per day. F.ach system stores 300 gallons of product water which is continuously polished by 
Mixed Beds and circulated through 500 linear feet of high purity piping to service 15,000 
square feet of laboratory space as well as providing make-up water for the central Steam-to
Steam humidifiers. 

The laboratory gas distribution system is comprised of the following elements: 1) A 
centralized gas storage facility and 2) a High purity gas piping system. The centralized gas 
storage facility contains all the necessary speciality gases that are required for specific 
analytical equipment. The speciality gases are arranged in a manifold system that has either an 
automatic or manual changeover capability. The specialty gases leave the centralized gas 
storage facility through a series of high purity piping that resides above the laboratory 
corridor. This piping is utilized by approximately 13,200 square feet of laboratory space. 

A summary of the Vermont facilities is presented in Table I. 

Table 1 Vermont Laboratory Facility Statistics 

Characteristic 

Chemistry Division 

Laboratories 

Sample Management 

Linear bench space 

Security system 

South Burlington 

7,577 sq. ft. 

2,146 sq. ft. 

1,364 sq. ft. 

317 ft. 

combination 
locked doors 

Colchester 

20,934 sq. ft. 

7,628 sq. ft. 

1,944 sq. ft. 

802 ft. 

electronic 
access cards 

Because of the nature of our work at Aquatec, adequate security of the facilities, 
methodologies, and project files is necessary. Access to the main buildings is controlled 
through a system of electronic access cards at the Colchester facility, and combination-locked 
doors at the South Burlington facility. Visitors register upon entering the building and are 
accompanied by an employee while visiting the facility. In addition, anti-intrusion devices and 
key-control are employed to secure access to the facilities and its contents. Laboratory Section 
Heads insure that their personnel are familiar with Aquatec' s security policies. 
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Inchcape associates are expected to be familiar with and adhere to standards of confidentiality 
mandated by individual contracts and common sense business practices. In addition, all our 
associates, have been asked to sign an ethics policy to outwardly show our commitment to 
quality. 

Equipment Inventory 

Laboratory equipment and instrumentation are maintained in compliance with manufactures' or 
suppliers' manuals. All equipment is kept in working condition to allow for conformity to 
each approved method: Key instrumentation such as Gas Chromatographs, Mass 
Spectrometers, Autosamplers, Inductively Coupled Plasma and Atomic Absorption 
Spectrometers have maintenance contracts with their respective suppliers or are maintained by 
qualified in-house technicians. The following is a comprehensive list of major instrumentation 
available along with supporting and miscellaneous equipment. 

Information Systems: 

One Vax 4300, One Vax 4505, Two Vax 3100's, Three MicroVAX Il's, 
approximately 130 terminals, 35 printers, and 50 personal computers. All terminals, 
most PC's and printers are connected on an integrated ethernet series of Local Area 
Networks (LANS) via network switches, routers and wide area links. Six HP 
GC/MS's with HP computers and 4 X-terminals; and HP-UX computers for GC 
Envisions with 3 X-terminals. 

Custom designed DMS Bitlab Laboratory Management System (IMS). 

Eight V. G. Laboratories, 4-Channel Chromservers. 

Eight Finnigan Mass Spectral Data Processors supporting super Incas software on Nova 
4X, and DGIO computers with VAX networking. 

Extensive variety of software to aid in data analysis and presentation: System 1032 
Datadase, Lotus 1-2-3, dBase IV, AutoCAD, TurboCAD, Surfer, Arnipro, Microsoft 
Word, Word.Perfect, Excel, Systat, in addition to Fortran, C, and Basic programming 
environments. 

Our GC division utilizes Maxima and Multichrom systems. Inorganic CLP or CLP-like 
data for our Metals division uses the Ward software package. Formaster software 
generates Organic CLP or CLP-like data for the GC/MS Finningan laboratory. The 
Envision System is used by the GC/MS Hewlett Packard lab and GC Lab. All our 
other systems have been custom designed by our Information Systems Department. 
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For example, our metals laboratory utilizes software created to interface with VAX 
based management systems. The data is autoloaded to a central VAX where it 
undergoes a rigorous QC review. 

Analytical Instrumentation: 

Gas Chromatography/Mass Spectrometry 

Four (4) Hewlett Packard HP5971A MSD GC/MS Systems with HP5890II GCs. Each 
system has a Tekmar LSC-2000 purge and trap and Tekmar ALS 2050 or ALS 2015 
autosampler. [(3/92), (3/92), (3/92), 3/92)] 

Three (3) Hewlett Packard HP5971A MSD GC/MS systems with HP5890II GCs. 
F.a.ch system includes an HP7673A autosampler and HP7673A controller. [(3/92), 
(3/92), (3/92)] 

Two (2) Finnigan 5100 Series GC/MS systems with subambient temperature control, 
chemical ionization, negative ion and high resolution capillary column chromatography 
capabilities. ·Nova 4X data systems and MicroVAX file server networking. 
Configured with CTC200s autosamplers (semi-volatile analysis) and Varian 3400 Series 
GC's. [(4/91),(7/91)] 

One (1) Finnigan OW A 1050 Series GC/MS system, configured with a packed column, 
Tekmar LSC-2000 liquid sample concentrator, and a Tekmar ALS 2050 autosampler. 
Data system includes the Nova 4X Computer and Micro VAX file server networking. 
(volatile analysis) [(10/82)] 

Two (2) Finnigan INCOS 50B GC/MS systems with positive and negative ion 
capability. Configured with high resolution capillary columns, Varian 3400 series 
GC's, CTC200s autosamplers (semi-volatile analysis) and.Micro Nova data systems. 
[(4/91),(6/94)] 

Three (3) Finnigan INCOS 50B GC/MS systems with positive and negative ion 
capability. Configured with high resolution capillary columns, jet separators, Varian 
3400 series GC's, Tekmar LSC-2000 liquid sample concentrators, and Tekmar ALS-
2050 (or a Dynatech PTA w/s-30) autosamplers. Data systems are the Micro Novas 
(volatiles). [( 4/91), ( 4/91), ( 4,91 )] 

Gas/Uquid Chromatography 

Four (4) Hewlett Packard 5890II gas chromatographs equipped with dual electron 
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capture (ECD) detectors and autosamplers. Data is collected on Fisons multichrom 
data stations. [(4/91),(4/91), (3/92), (3/92)] 

Two (2) Fisons Carlo Erba 8000 gas chromatographs equipped with dual electron 
capture (ECD) detectors and CTC 200 autosampler. Data is collected on a Fisons 
Multichrom data station. [(3/92),(4/93)] 

Eight (8) Hewlett Packard 5890 and 5890II gas chromatographs equipped with 
autosamplers and subambient temperature controllers. Detectors include FID, ECD, 
PID, HWD, FPD and NPD. An Envirochem 850 thermal desorber and Tekmar LSC-2 
provide specialized sample introduction. Data is handled by Fisons multichrom or 
Waters Maxima 820 computer data stations. 
[(5/84),(5/84),(3/85),(3/85),(4/85),(6/87),(7/88), (7/88)] 

Two (2) Tracor 565 gas chromatographs each equipped with a photoionization detector 
(PID) and an electroconductivity detector (HALL). For sample introduction, a Tekmar 
LSC2000 purge and trap and Tekmar LSC2050 autosampler. Data is collected using a 
Fisons Multichrom Data station. [(4/91),(4/91)] 

Two (2) Tracor 540 gas chromatographs each equipped with a photoionization detector 
(PID) and an electroconductivity detector (HALL). For sample introduction, a Tekmar 
LSC2000 purge and trap and Dynetech autosampler are connected. Data is collected 
using a Fisons Multichrom Data station. [(3/85),(12/87)] 

Two (2) Waters 600 multi-solvent delivery system liquid chromatograph. Lambda-Max 
LC UV-VIS spectrometer and Kratos 980 programmable fluorescence detection system. 
742 WISP autosampler. Data is collected on a Maxima 820 computer data station with 
networked VAX 3100 file serving. [(1/88),(4/91)] 

Post Column reaction System for HPLC including Waters Post Column Reagent 
Delivery System, Waters temperature control module and heater, and Waters two stage 
post column reactor consisting of reaction core, heater, and mixing tees. (5/92) 

Two Finni~ ITS-40 Ion Trap detectors each equipped with Varian 3400 GC's. 

Perkin-Elmer 1330 infrared spectrometer with data station. (8/81) 

Organic Sample Preparation 

Three (3) Analytical bio-chemistry 1000 gel permeation chromatographs with ~ 
detector. [(3/92),(3/92), (5,94)] 

Inchcape Testing Services - Aquatec Laboratories 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Quality Assurance Program Plan 
Revision: 11 

Date: April 10,1995 
Page 14 of 58 

Two analytical bio-chemistry 1002B autoprep gel permeation chromatographs with UV 
detector. [(8/90),(5/93)] 

Two dual horn Tekmer 600 sonicators. [(11/91), (3/94)] 

One (1) Tekmar 500 sonicator (5/87) 

Forty Organomation Soxhlet extraction vessels. (Various) 

Forty-five conventional Soxhlet extraction vessels. (Various) 

HP5890 Dual FID GC for Semi-volatile screening. (7 /88) 

HP 5890 GC with Tekmar 7000 Headspace Autosampler for volatile screens. [(11/91)] 

Ten (10) Millipore Zero Headspace Extractors (ZHE) for TCLP VOA Extraction. 
[(1/87), (1/87), (2/88), (2/88), (2/88), (2/88), (2/88), (2/88), (8/90), (8/90), (8/90), 
(8/90), (8/90)] 

Thirty-five (35) Coming one step continuous liquid-liquid extractors. (1/92) 

Atomic Spe.ctmscapy!Metals Analysis 

Jarrell-Ash trace simultaneous inductively coupled plasma emission spectrometer. 
System includes 150 position autosampler and computer control. (3/94) 

Jarrell-Ash Enviro II simultaneous and sequential inductively coupled plasma emission 
spectrometer. System includes 150 position autosampler and computer control. (1/92) 

Perkin-Elmer 25100 Graphite Furnace atomic absoiption spectrometer. System 
includes an AS60 autosampler and personal computer. (9/91) 

Perkin-Elmer ZL5100 Graphite Furnace atomic absoiption spectrometer. System 
includes an AS60 autosampler and personal computer. (2/92) 

Two (2) Jarrell-Ash SHZl atomic absoiption spectrometers with Smith-Hieftje 
correction. System includes dedicated graphite furnace, atomizer, data station, and 
autosampler. [(8/90),(8/90)] 

Leeman Labs PS2000 Mercury auto-analyzer. System includes an autosampler and a 
personal computer. (10/91) 
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CEM Coiporation MDF 80 microwave digestion system includes Teflon vessels and 
constant torque lapping station. ( 4/87) 

Wet Cbemistryaoargaoic Analysis 

Alpkem RFA 300 auto-analyzer system for chloride, nitrate/nitrite and sulfate. (4/92) 

Leeman Labs PS1214 automated cyanide analyzer. System includes an autosampler 
and a personal computer. (3/93) 

Dionex 2000i/SP ion chromatograph.(10/85) 
' 

Dionex DX500 ion chromatograph. ( 4/95) 

Bausch and Lomb 2000 scanning UV-visible spectrometer used for colorimetric 
analysis.(4/81) 

Carlo Erba EA-1108 CHNS-O Elemental Analyzer with data station. (3/91) 

Buck Scientific Total Hydrocarbon Analyzer Model HC404. (12/93) 

Beckman <I>45 pH Meter. (11/91) 

Fisher Accumet pH Meter model 620 for fluoride analysis. (12/93) 

LECO AC-300 automatic calorimeter. (6/84) 

Tecator Soxtec System 1043 Extraction Unit. (2/92) 

Oceanography International Model 700 total organic carbon analyzer.(12/78) 

Two (2) Dohrman total organic halogen analyzers. [(6/81),(2/91)] 

Two (2) Labconco Rapid Still II distillation units. [(11/92),(4/93)] 

Tecator Digestion system 20; 1015 digestor. (9/91) 

Two YSI Model 58 Dissolved Oxygen Meters with 5905 BOD Probes. (3/95) 
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Eberbach Model 2700 microprojection instrument. Adapted for computer digitizing 
(3/73). 

Microtox System Model 500 (8/93). 

Ten (10) microscopes including one Zeiss DRC Dissecting Microscope (11/87), one 
Olympus I MT-100 Trinocular Inverted Tissue Culture Microscope(l/82), two (2) 
Zeiss Lab 16 Compound :Microscopes with high pressure mercury lamp for 
epifluorescent capabilities [(11/85),(12/86)] and three (3) American Optical Binocular 
Microscopes [(4/70),(6/73),(4/81)]. 

Eleven (11) incubators. 

Four (4) temperature controlled environmental chambers. 

One Magnavox GPS :MX200. 

Two Coffelt Electofishing Boat (18 foot) . 

One Brinkman PT3000 Tissue Miser. 

Two Omni-Mixer Homogenizer. 

Sample Management 

Sixteen Hobart three door refrigerator units with temperature probe connected to VAX 
System for automatic temperature measurement. Max/Min Thermometer back-up. 
(Various). 

Hobart two door refrigerator unit with temperature probe connected to VAX System for 
automatic temperature measurement. Max/Min Thermometer back-up. (Various). 

Two Hobart one door refrigerator units with temperature probe connected to VAX 
System for automatic temperature measurement. Max/Min Thermometer back-up. 
(Various). 

Two Hobart one door freezer units with temperature probe connected to VAX-System 
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for automatic temperature measurement. Max/Min Thermometer back-up. (Various). 

Signature one door freezer unit with Max/Min Thermometer. 

Wood's one door freezer unit with Max/Min Thermometer. 

Walk-in freezer. 

Omega 0552 IR Temperature Gun 

Negative Pressure Room for storage of high hazard samples. 

Inchcape Testing Services - Aquatec Laboratories 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Quality Assurance Program Plan 
Revision: 11 

Date: April 10,1995 
Page 18 of 53 

PREVENTATIVE MAINTENANCE 

Inchcape Testing Services - Aquatec Laboratories 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Preventative Maintenance 

Quality Assurance Progrrun Plan 
Revision: 11 

Date: April 10,1995 
Page 19 of 58 

In order to prevent system down time, minimize corrective maintenance cost and to help 
ensure data validity, Inchcape uses a system of preventative maintenance. Specific operator 
manuals are used to pinpoint steps in the preventative maintenance scheme for individual 
instruments. All routine maintenance is performed as recommended by the manufacturer. The 
manuals also assist in identification of commonly needed replacement parts so that an 
inventory of these parts can be properly maintained. Maintenance contracts are purchased for 
large, complex or very sensitive instruments and equipment or maintained by our qualified, in
house service technicians. This ensures periodic preventative maintenance visits by factory 
authorized service representatives and immediate service for corrective actions if required. 

A maintenance and repair log notebook is associated with each instrument. Notation of the 
date and maintenance activity is recorded every time special or routine service procedures are 
performed. This includes routine service checks by laboratory personnel as well as factory 
service calls. Routine service checks by laboratory personnel would include such things as the 
replacement of a nebulizer, cleaning a mixing chamber, changing gas fittings, or replacing a 
column. More extensive maintenance is performed by authorized representatives of the 
instrument manufacturer or by our in-house service technicians. 

Optimization of service-calibration intervals are assigned to all instruments as part of the 
preventative maintenance program. Routine method validation, calibration and process control 
protocols are designed to detect the need for unscheduled maintenance and are used to insure 
that the instrument produces acceptable results following repair or service-calibration. 

Monitoring worksheets are used for ovens, refrigerators, incubators and other temperature 
controlled equipment. Temperature logs provide a written record of operating consistency for 
monitored equipment and help to immediately identify or even prevent equipment malfunctions 
which might compromise sample integrity or data quality. 

All balances are serviced by an external certified service engineer on an annual basis. 
Analytical balances are calibrated daily using class S weights. All calibrations are recorded on 
the monitoring worksheet and filed with the QA Officer. 

All mercury thermometers are calibrated annually at ambient as well as actual use temperatures 
against an NBS traceable reference thermometer. All thermometer calibrations are maintained 
by the Quality Assurance Officer. A computer based system to continuously monitor the 
temperatures inside the refrigerator/freezer units is used in addition to the manual daily 
thermometer reading. Each refrigeration unit contains a temperature probe packed in sand and 
is connected to the microV AX system to continuously record the temperature of the unit. 
Acceptable temperature excursion limits have been established and set within the VAX 
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program. Sample storage refrigerators are maintained at 4 ± 2·c. Each temperature reading 
is immediately compared to the limits, and if three consecutive values fall outside of the 
established limits, a buzzer will sound and corrective action will be initiated immediately. 
Provisions have been made to contact facilities personnel during off hours to ensure that the 
refrigeration systems do not remain out-of-control. The refrigerator monitoring system 
prompts the printing of a daily control chart showing the previous 24 hours of temperature 
readings with respect to their control limits. Every two weeks, a summary control chart 
showing the previous two weeks temperature readings is pri..11ted. This summary chart is 
bound with the daily monitoring worksheets. 

The conductivity of the laboratory deionized water is monitored daily by checking a 
conductivity meter attached to the deionization system. This meter is checked against a 
conductivity probe once a month for accuracy. This information is recorded in a notebook 
which is maintained by the Wet Chemistry Section Head. 
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ADMINISTRATIVE ORGANIZATION 
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Inchcape Testing Services - Environmental employs more than 500 people within its six main 
laboratory facilities in the United States. Of those, approximately 160 staff the Vermont 
facilities. The corporate office, located in Andover, Massachusetts includes experienced 
professionals who are available to provide support to the individual laboratories wherever 
necessary. Trading of experienced analysts between the laboratories occurs at a reasonable 
frequency to facilitate the trading of procedural innovation~ and cross training. 

The management structure within the Vennont facility is presented in Figure 5. Figure 6 is an 
organizational chart of key chemistry personnel and Figure 7 is an organizational chart of key 
biology personnel. The laboratory structure provides a means for communication from the 
bench level up to the Laboratory Director. This organization facilitates the generation of data, 
several levels of data review, and the monitoring of the overall quality of the data produced in 
the laboratory before it is reported to the client. The Quality Assurance Program within the 
laboratory is operated independently of the laboratory sections generating data and reports 
directly to upper management levels. If discrepancies are found in the performance of any 
section of the laboratory, it is reported to the QA Officer who is responsible for initiating 
corrective action within the laboratory section. In this way, objectivity in the evaluation of 
laboratory operations can be obtained. Appendix A provides resumes of our key staff and 
experience and educational profiles for the entire laboratory. 

Roles and Responsibilities 

Each section within the laboratory has specific roles and responsibilities in terms of producing 
a product of lmown quality. All laboratory personnel are expected to have a working 
lmowledge of the Quality Assurance Program Plan (QAPP). It is expected that associates at 
every level will ensure that data is generated in compliance with this QAPP. 

The General Manager is directly and ultimately responsible for assuring data quality at 
Inchcape Testing Services. The General Manager develops policies and general quality 
assurance strategies in collaboration with the Laboratory Director, the Quality Assurance 
Officer and the Section Heads. 

The Quality Assurance Officer is responsible for the preparation, maintenance, and 
implementation of the QAPP and will assist the Section Heads in the preparation, revision, and 
distribution of SOPs. Internal audits will be conducted periodically to monitor compliance to 
this QAPP and SOPs within the laboratory sections. The results of internal audits are reported 
to the General Manager and Laboratory Director for corrective action. A follow-up audit is 
performed to ensure that the problem has been corrected. The Quality Assurance Officer's 
responsibilities include: -
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► Being the official organizational contact regarding QA matters for the 
laboratory. 

► Providing assistance in the development of standard operating procedures. 

► Identifying areas where corrective action is required and then ensuring 
implementation and completion of the resulting action. 

► Ensuring that data and system audits are performed within the laboratory. 

The Laboratory Operations Director reports to the General Manager and is responsible for the 
data that is produced and reported by the laboratory. Any discrepancies in methodology, 
procedures, QC criteria, or reporting will be communicated to the Laboratory Director. When 
the Quality Assurance Officer detects discrepancies or problems, they are reported to the 
Laboratory Director who is responsible for developing a corrective action procedure. The 
Laboratory Director bears the following responsibilities: 

► General management of the laboratory. 

► Scheduling and execution of testing. 

► Release of testing data and results. 

The Sales and Marketing Director is responsible for overseeing all projects that are in-house, 
coordinating proposals, providing guidance and support to the Project Directors and ensuring 
cousistency in all sales and marketing activities. All external and internal marketing activities 
are the direct responsibility of the Sales and Marketing Director. In addition, the Sales and 
Marketing Director is responsible for coordinating the design and development of all 
publications and marketing tools for the laboratory. The Sales and Marketing Director's 
responsibilities include: 

► Ensuring consistency in all sales and marketing activities. 

► Overseeing the Project Directors. 

► Ultimate responsibility for coordinating all in-house projects. 

Project Directors report directly to the Sales and Marketing Director and are instrumental in 
interfacing and assisting both the laboratory and the client in resolving any difficulties that may 
arise during the course of a project. Project Directors are responsible for dealing directly with 
the clients. They are technically oriented and well versed in analytical methodologies· enabling 
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them to effectively communicate the clients' needs to the laboratory. Project Directors are 
selected for specific projects based upon their past experiences and qualifications in relation to 
the proposed scope of work. Roles of the Project Directors include shipping proper sampling 
containers to the job site, inspection of samples and shipping containers upon arrival at the 
laboratory, overseeing the log-in procedures, monitoring the progress of the analytical work, 
and reviewing the final data packages before submittal to the client. The Project Director's 
responsibilities include: 

► Serving as a liaison between laboratory staff and client personnel. 

► Review of reports generated for the project. 

► Notifying clients regarding specific non-conformance, changes or difficulties 
encountered within the laboratory. 

Laboratory Section Heads are responsible for the overall flow of work and data in and out of 
the laboratory. The Section Heads report directly to the Laboratory Director. They are 
responsible for the maintenance of accurate SOPs and the enforcement of the QAPP and SOPs 
in their laboratory section to ensure that the data produced by the analysts is of known quality 
and legally defensible. Ea.ch Section Head has analysts and data review personnel who work 
directly for them. Any discrepancies in QC criteria will be brought to their attention, and a 
decision reached as to whether or not the data is acceptable. If, in their judgment, there are 
technical reasons which warrant the acceptance of what appears to be out-of-control data, these 
reasons should be well documented and discussed with the Laboratory Director and Quality 
Assurance Officer before the sample data is reported. Individual Section Heads have the 
following responsibilities: 

► General management of all activities within their departments. 

► Ensuring that all instrumentation and equipment meet performance criteria and 
calibration requirements. 

► Training of laboratory staff. 

At the bench level, analysts are responsible for the generation of data by analyzing samples 
according to written SOPs. They are also responsible for ensuring that all documentation 
related to the sample is complete and accurate. The analyst should provide their Section Head 
with immediate notification of quality problems within the laboratory. The analysts have the 
authority to accept or reject data based on compliance with well-defined QC acceptance criteria 
- thus providing the initial primary review of all data. The acceptance of data, which falls 
outside of QC criteria or is questionable in nature, must be approved by the Laboratory 

Inchcape Testing Services - Aquatec Laboratories 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Section Head. 

Quality Assurance Program Plan 
Revision: 11 

Date: April 10,1995 
Page 25 of 58 

Data Review Personnel are responsible for providing secondary review of the raw data 
presented by the analysts. All calculations, calibrations, and QC criteria are evaluated against 
the objectives of the project to ensure nothing has been overlooked in the generation of the 
data. Any discrepancies found in the data should be reported to the appropriate Laboratory 
Section Head for corrective action. The data reviewers are also responsible for publishing the 
final product submitted to the senior personnel for final review. In the data presentation, the 
proper forms and formats must be observed. 

The Information Systems Department Head is responsible for the design and maintenance of 
the company's computer hardware and software. Implementation of new data systems is also 
the direct responsibility of this Department. This group also aids the Sections in review and 
implementation of diskette deliverables. 

The Environmental Department Head is responsible for the engineering division of the 
laboratory which includes hydrogeologists, air quality , water quality, and permits and 
:modeling engineers. 

The Director of Biology has ultimate responsibility for all biological testing performed by the 
laboratory. He is actively involved in coordinating the activities of data analysts and QC 
personnel to ensure consistently high data quality. The Director of Biology also provides 
technical support to our biology staff, which include macro invertebrate ecologists , fisheries 
biologists, aquatic toxicologists and microbiologists. 

The Safety Officer is responsible for maintaining the company Safety Manual, chairing the 
company Safety Committee and doing periodic safety inspections of the laboratory. 

The Controller is responsible for payroll, accounts receivable, and client billing. 

Training 

Orientation: 

Personnel training procedures begin with an established orientation program designed to 
familiarize the new employee with safety and chemical hygiene issues, the importance of 
quality assurance/ quality control in the analytical laboratory, and company policies and 
benefits. Once an employee has undergone the complete orientation procedure, they are given 
an employee identification code, and a computerized access card enabling them to have access 
to the relevant laboratories. 
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The level of training necessary to perform analytical tasks is derived from academic 
background and past experience, technical courses, and on-the-job training with specific 
methods or instrumentation. The responsibilities for formal academic training lies foremost 
with the individual. The responsibility for the additional specialized skills obtained through 
in-house training or external workshops is a shared obligation of the individual, their 
supervisor, and the Company. An individual's academic and professional experience are kept 
on file including an initial statement of qualifications or resume and any additional 
documentation concerning subsequent training. Copies of certificates of completion, 
transcripts, diplomas, or other documentation will be included in the files as appropriate. 

The process of quality assurance/ quality control t~'1.ing is an integral part of the analytical 
training. Trainees are under the supervision of experienced analysts who are responsible for 
showing them the analytical procedures including applicable QA/QC measures. A new analyst 
will not be permitted to p~rform an analysis until their supervisor is confident that the 
analytical and QA/QC procedures can be carried out correctly. Training is summarized on 
Form F-0341 (Figure 8) and included in the training files of each associate. Training record 
summaries are available for inspection from the personnel department. 

New employees for all departments undergo the same orientation procedure. Laboratory 
personnel also undergo an extended basic training procedure involving lecture tapes, 
manufactured by International Video Distributors, covering basic laboratory functions . New 
employees must complete the viewing of these tapes within their first 90 days of employment. 
The basic training functions covered by the twelve lecture tapes include: 

* Weighing * Titration * Use of Syringes 

* Pipeting * Representative Sampling * Glassware Use/Practices 

* Safety * Filtration * Math and the Metric System 

* pH Measurement * Understanding Data * Use of General Lab Equipment 

Safety Training 

Inchcape has a fundamental responsibility to provide facilities, equipment, maintenance, and 
an organized program to make necessary improvements to ensure a safe working environment. 
Unless employees fulfill their responsibilities for laboratory safety, the safety-related features 
of the facility and established safety programs will be ineffective. Aquatec' s Safety Manual 
provides a complete discussion of the safety policies enforced by Aquatec, Inc. A copy of the 
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Week Ending: 

INCHCAPE RECORD OF INDIVIDUAL TRAINING 

Individual employees are to submit this form with their weekly time cards 
to substantiate all hours charged to project 9X903 (Training & Education) or 
9X920-1 (Safety Training). Copies of all certificates, diplomas, transcripts, 
or other documentation should be attached . 

MA or VT 
Payroll ID Employee Name (Print) Division 

Project# Title Department Code 

THE ABOVE NAMED PERFORMED 
TRAINING OR INSTRUCTION ON THE DATES AND FOR THE HOURS INDICATED. 

Date Hours NATURE OF DUTIES, TRAINING OR INSTRUCTION 

I hereby certify that I have completed and understand the training listed above. 

F - 0341 

Code 

Employee Signature / Date Trainer or Supervisor Signature / Date 

Figure 8 
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Safety Manual is distributed to each employee during their orientation training session. 
Updates are distributed as they occur. 

The Vermont facilities are equipped with many structural safety features. Each employee must 
be familiar with the location, use, and capabilities of general and specialized safety features 
associated with their workplace. To protect employees from potential workplace hazards, 
Aquatec provides and requires the use of certain items of protective equipment. These include 
safety goggles, protective clothing, gloves, respirators, etc. For a complete description of the 
types of personal safety equipment available and applicable to a particular workspace, refer to 
the Safety Manual. 

Material Safety Data Sheets 

Precautions to be taken in the transportation, storage, and use of chemical substances are 
contained in Material Safety Data Sheets (MSDS) provided by chemical supply companies. 
Employees using chemical substances are to become familiar with the Material Safety Data 
Sheets, especially those pertaining to routinely handled chemicals in their section. The 
original MSDS are maintained on file at the Colchester Park facility. Additionally, a master 
log of MSDS sheets is maintained by the Safety Officer and the applicable MSDS sheets in 
each laboratory. 
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QUALITY ASSURANCE MANAGEMENT 
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The direct and ultimate responsibility for assuring data quality at Inchcape Testing Services 
rests with the General Manager. The General Manager develops policies and general quality 
assurance strategies in collaboration with the Laboratory Director, the QA Officer and the 
Section Heads (GC/MS, GC, Metals, Organic Extraction, Wet Chemistry, Sample 
Management). The QA Officer assists laboratory management and analysts by defining 
specific QA/QC requirements, ensuring concordance between lab policies, regulations and 
contract requirements and by monitoring compliance with established QA/QC policies through 
the use of audits and statistical data. 

Inchcape's Quality Assurance Management process involves five major areas or functions of 
the laboratory: 

1. Sample Custody and Receipt 

2. Preparation and Sample Screening 

3. Calibration and Analysis 

4. Data Reduction, Validation, and Reporting 

5. Quality Control 

The Quality Assurance Officer supports the entire process through record keeping, auditing, 
and statistical data compilation. 

Sample Custody and Receipt 

Inchcape understands that sample integrity is a vital part of Quality Assurance. Samples 
submitted to the laboratory are logged in immediately. If there must be a delay in this 
process, log-in personnel are made aware of those samples requiring refrigeration and store 
them accordingly. Any sample that is suspected of being contaminated, improperly stored or 
preserved, or improperly prepared, is reported to the Project Director and/or client 
immediate! y. 

Cbain-af-Custady Procedures 

The critical nature of chain-of-custody procedures cannot be overemphasized. These 
procedures record the histo1y of the samples' custody from acquisition to final disposal. 
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Samples are physical evidence and should be handled according to certain procedural 
safeguards. For some legal proceedings, proof that the laboratory is a secure repository for 
the sample is sufficient to ensure that the analytical data will be admitted as evidence. 
However, in some cases a court may require a showing of the hand-to-hand custody of samples 
while at the laboratory. In such instances, the laboratory must be able to produce 
documentation that traces the in-house custody record of the samples from the time of sample 
receipt to the completion of sample analysis. 

The National Enforcement Investigations Center (NEIC) of EPA defines custody of evidence 
in the following ways'. 

► It is Ln your actual possession, or 

► It is in your view, after being in your physical possession, or 

► It was in your possession and then you locked or sealed it up to prevent 
tampering, or 

► It is in a secure area. 

The chain-of-custody procedures employed at Aquatec are implemented through the Sample 
Management Office. An example chain-of-custody form is presented in Figure 9 (F-0058). 
The following procedures have been established to satisfy contractual obligations. 

► To guarantee that samples are in a secure area, access to the laboratory is through a 
monitored reception area with all other access doors locked. Visitors sign-in with the 
receptionist and are escorted by an Inchcape associate dming their stay in the 
laboratory. Refrigerators, freezers, and other sample storage areas are kept locked, 
and only sample custodians and supervisory personnel have keys to the sample storage 
area(s) during the hours of 8 am to 7 pm. Analysts working in the laboratory between 
the hours of 7 pm and 8 am have access to the keys in order to get the sample 
portions that they need for analysis out of storage. 

► Samples remain in locked sample storage until removal for sample preparation or 
analysis. 

► If requested, transfers of samples into and out of the storage area(s) can be documented 
on an internal chain-of-custody record shown in Figure 10 (F-0169A). Inchcape 
Testing Services has a Sample Custodian on staff to control the internal custody of 
samples received. The Sample Custodian ensures that samples are stored in the 
appropriate locations according to the nature of the specific sample. Most samples are 
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sufficient sample; (3) Field duplicates are separate sample; (4) e.g.: 40 mVglass/H2S04 
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When a sample is taken for analysis, it is fust logged out by noting the analysis to be 
run and the date and time the sample is removed from storage. This information is 
recorded on the Internal Chain of Custody Form. The sample is returned to its original 
location following use and the date and time of return are noted again. The use of the 
Internal Chain of Custody method allows Inchcape Testing Services - Aquatec 
Laboratories to track samples from beginning to end and has proven to be an effective 
method of sample control. 

► After a sample has been removed from storage for the analyst, the analyst is 
responsible for returning the sample to the storage area before the end of their working 
day. 

► All sample transfers between Aquatec' s laboratory facilities are recorded on transfers 
records which serve as chain-of-custody documentation. An example of this record is 
found as Figure 11 (F-0047). 

Sample Receipt 

Inchcape utilizes a Laboratory Management System (LMS) custom designed Data Management 
System to track samples and analytical data throughout the facilities . . The LMS system is 
initiated by the log-in personnel when the following information is entered into the computer: 

► Quote number (unique to this job or set of samples) 

► Sample number (unique to this sample) 

► Date received 

► Bottle/Volume information 

► Date analytical results due 

► Sample descriptions 

► Additional comments 

► Client's name 

► Client's address 
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► Client's job number (if available) 
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► Notation of any special handling instructions or priority assignments 

► Billing information - purchase order numbers 

► Analyses requested 

This information then becomes an Environmental Test Request (ETR). The ETR is generated 
in the Laboratory Management System for each sample or series of samples. The ETR 
contains all of the specific information relative to a particular sample. The ETR number is 
recorded in the laboratory's master log as a reference to the laboratory identification numbers. 
The ETR' s are reviewed and then maintained in a file of work in progress. 

Once the ETR has been generated, method specific analytical worksheets are generated for 
distribution to the analysts. When the laboratory section is ready to analyze a sample, an 
analyst requests the appropriate sample portion from the Sample Custodian by presenting their 
analytical worksheet. The analyst may be required to sign an internal chain-of-custody fonn 
when removing the sample portion from the sample management area. When the analysis is 
complete, the analyst returns the sample to the custodian and relinquishes custody. Once the 
samples have been completely analyzed, they are stored until their established disposal date. 

The quality of analytical data is reflected directly by the quality of sample handling. Receipt 
of samples should b~ scheduled with the Project Director or designee before samples are 
shipped. This is important because certain parameters require prompt analysis and the Project 
Directors must coordinate their arrival with Laboratory Section Heads to ensure that the 
appropriate staff and facilities are available to perform the required analyses. 

Samples are received at the Colchester Park facility in an area specifically established for 
sample receipt and storage. Upon receipt, the coolers are opened in a ventilated area. The 
sample management area contains a hood for this pmpose. Individual samples are unpacked 
and checked to ensure that they are in proper containers and have been properly preserved for 
the requested analysis. The samples are assigned a laboratory identification number which is 
then physically affixed to the sample container(s) . 

The paperwork accompanying the samples is checked for consistency and transcription 
accuracy. If all the information agrees , then the samples can be logged into the Laboratory 
Management System. Any discrepancies in the information are reported to the project director 
for corrective action. The resolution of discrepancies will be noted either on the chain of 
custody record, the log-in sheet, or an individual phone log. In general, samples will -not be. 
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The laboratory number, along with basic information (including client code, project number, 
date received, and general sample description), is recorded in the sample management's master 
log and the computer based Laboratory Management System (LMS). Aquatec uses the LMS to 
track samples from quote through log-in, analysis, reporting, and finally invoicing. The 
laboratory's master log is maintained as a parallel paper system backup. 

Subcontracted Analyses 

Aquatec does not routinely subcontract analytical services with the exception of dioxin, 
asbestos, and radiological analyses. Prospective subcontracting finns are thoroughly reviewed 
with an emphasis on their overall quality control practices and the quality of their data. 
Aquatec will ensure that the subcontracting finn has all the information necessary to perform 
the analyses to satisfy the objectives of the client. Aquatec will not subcontract any samples 
without permission from the client. When permission is granted, samples are shipped to a 
subcontracting firm from Aquatec' s sample management department and the results of the 
analyses are transmitted back to Aquatec for review. These results will be synthesized into 
Aquatec' s report and presented to the client. 

Preparation and Sample Screening 

Samples are prepared according to standardized methods consistent with the analytical methods 
required for a given sample. Batches are generated in the prep lab according to preparation 
method, analytical method, and matrix. 

Metals 

Samples for metals analyses are prepared in batches containing a maximum of 20 samples of 
the same or similar matrix. Possible exceptions to this batch size would be encountered when 
contract-specific protocol requires smaller or larger analytical batch sizes. Microwave 
digestion is not routinely performed.· 

Organics 

Samples for organics analyses are prepared in batches containing a maximum of twenty 
samples of the same or similar matrix. Aquatec currently has an extraction lab dedicated for 
waters and another dedicated to all other matiices. The organic extraction labs are equipped 
for handling many matrices and various clean-up requirements including Florisil, GPC, silica 
gel, acid-base and sulfur. 
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Occasionally, re-preparation or re-analysis is required. In such cases, a QC request form is 
filled out by the data review personnel or other appropriate individual and then the request is 
forwarded to the appropriate department. 

Screening 

Many samples within the laboratory must be screened before analysis. Screening helps to 
prevent unnecessary re-runs and lower instrument re-calibration, re-tune and analyst labor 
time. All GC and GC/MS volatiles are screened prior to analysis by headspace GC ECD and 
FID detectors. Soi! Semi-volatiles are prescreened prior to extraction to determine if they 
require low or medium level extraction procedures. All semi-volatile extracts are screened 
prior to analysis using GC FID detectors. Similarly, all pesticide extracts are screened prior to 
analysis using GC ECD detectors 

Calibration and Analysis 

Calibration Standards 

Analytical standards used for calibration include pure (reference) materials, stock solutions, 
working solutions, calibration stan.dards, surrogate standards and check standards. 

Pure or Primary Standard grade (reference) materials used for preparation of other standards 
are only purchased from suppliers capable of providing certificates of analysis or similar proof 
of purity. Where applicable, EPA certified reference materials or client-supplied certified 
analytical reference materials are used. All standard materials are marked with the receiving 
date, lot number and expiration date upon receipt. Expiration dates are checked before any 
reference material is used within the laboratory. When appropriate, standards are dated with 
the date they are opened. 

Stock solutions are prepared by dissolving known amounts of reference materials(s) in a 
suitable solvent. Alternatively, stock solutions may be purchased from vendors capable of 
supplying appropriately certified solutions. Whether prepared in the laboratory or purchased 
from a suitable source, the following items must be recorded on the bottle containing the stock 
solution: Contents; Concentration(s); Date prepared (date received if purchased) and 
Expiration Date. 

Other information regarding the stock solution is entered into a standards log book specific to 
the analysis or area where the analysis is performed. The items recorded in the log book 
include. 
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* Preparation procedure 

* Solvent used 

* Lot number of solvent used 

* Source, Purity and Lot number 
of Reference Material used 

* Expiration Date 
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* Date prepared 

* Witness initials 

* Concentration(s) 

* Analyst's initials 

All stock solution preparations are witnessed. The solution is then assayed to assure proper 
makeup. Once prepared and verified, standards are stored in separate refrigerator/freezer 
areas away from samples and extracts. 

Instmment Calibration 

The calibration and standardization procedures for analytical instrumentation is defined in the 
respective sectional SOPs. The procedures can be modified and revised as required by 
contractual obligations and special projects. Analytical balances and thermometers are 
calibrated against NBS, or NBS traceable, materials. 

The sectional and method specific SOPS discuss in detail how each instrument is calibrated, 
including frequency for calibration and re-calibration, and the source or grade of the 
calibration materials. The range of analyses performed and instrumentation utilized by 
Inchcape Testing Services - Aquatec Laboratories is extensive and the calibration procedures 
are instrument specific, varying from analysis to analysis. The calibration procedures usually 
include an initial system performance check and some type of initial calibration with each 
analytical series. On-going and closing calibration checks are also included in most analytical 
series. For each type of calibration standard or performance check there are specific criteria to 
meet before sample analyses begin. These criteria are established in the methodologies as they 
are written in the referenced texts or by contract specifications. 

Analysis 

Detailed descriptions of accepted procedures for the analysis of organic, inorganic, and 
biological parameters are maintained in the individual laboratory sectional SOPs. Appendix. C 
of this QAPP presents a .summary of the methods employed by Aquatec's chemistry and · 
biology laboratories. Detection limits for individual parameters are dependent upon the 
methodologies employed. Some methods can be modified to achieve desired detection limits 
to accommodate difficult sample matrices or client specifications. 
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As stated previously, it is important to the validity of the a..'1alytical results that samples be 
collected and stored in properly prepared containers to eliminate sources of contamination 
arising from sample containers. Aqueous samples are preserved, chemically or by 
refrigeration, as specified in EPA methodologies. Soil and sediment samples are unable to be 
uniformly chemically preserved, therefore the preservation for these samples will be limited to 
storage at 4 • C. 

Internal Quality Control Checks 

This section describes specific routine procedures used to monitor laboratory method 
performance and substantiate validation of data. Monitoring procedures include method 
validations, detection limit studies, and routine analysis of quality control check samples. 

Method Validation 

Method validation studies are carried out on new methods, new instruments, repaired or 
serviced instruments, or when dealing with unusual matrices and detection requirements. 
Method validation is also frequently required for new analysts as part of training procedures. 
The procedure for method validation is based upon quality control guidelines cited in EPA 
methods and involves the replicate analysis of at least four check samples. Statistical results 
from the check sample analyses are compared wit~ acceptability criteria derived within the 
laboratory or specified within the analytical method. All criteria are met before the method is 
used to generate reportable data. 

Data from initial method validation studies is maintained in files with the Quality Control 
Officer. Files may also contain method references and SOPs along with any special 
information pertinent to the validation procedure. Subsequent validation studies are compared 
and maintained along with the initial study. 

Method Detection Limits 

Method detection limits (MDLs) are determined in accordance with federal guidelines 
contained in 40CFR Part 136 Appendix B (revision 1.11). The detection limit is defined as 
the minimum concentration of a substance that can be measured and reported with 99 % 
confidence that the analyte concentration is greater than zero and is determined from analysis 
of a sample in a given matrix. The statistical procedure allows for computation of method 
detection limits based upon a minimum of seven replicate analyses of a check sample which is 
prepared at a concentration between 3 and 5 times the estimated MDL. MDL studies are 
carried out on all pertinent analytical methods on an annual basis. 

Method detection limit studies are normally performed during initial method validations or 
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when special detection limits are required. If operating conditions during the course of the 
year do not require an MDL study for a specific method, a study will be performed at least 
once per year for most methods to maintain adequate records of the method's performance. 

Inorganic instrument detection limits (IDLs) are determined in accordance with EPA CLP 
procedures outlined in the Statement of Work for Inorganic Analyses (Document number 
ILM:02.0). The instrument detection limit is determined by multiplying by 3, the average of 
the standard deviations obtained on three non-consecutive days from the analysis of a standard 
solution at a concentration of three to five times the instrument manufacturer's suggested IDL, 
with seven consecutive measurements per day. IDL's are then caJculated by hand. Instrument 
detection limit studies as applied to inorganic methods such as AA and ICP techniques are 

. determined at least once per qua..-rer or more often if special detection limits are required. 

Instrument detection limits are also performed semi-annually for each semi-volatile and volatile 
instrument for EPA CLP organic analysis. The instrument detection limit studies for organics 
are based upon a minimum of seven replicate analyses of a check sample. This check sample 
is at a concentration of three to five times the estimated IDL. 

Data Reduction, Validation and Reporting 

Ea.ch laboratory section provides extensive data review prior to reporting results to the client. 
In general, there are three levels of review as outlined below . For a complete description of 
review steps and processes, refer to the sectional SOPs. 

The analyst is responsible for primary review of data generated from sample analysis. If the 
instrument calibration and recoveries of all quality control samples arc within specified 
tolerances, then the data are presented to data reviewers for secondary review. If instrument 
calibration or the recoveries of any quality control samples exceed specified tolerances, then 
affected sample results are evaluated and generally the samples are submitted for re-analysis. 

Secondary review is conducted by data reviewers to determine if analytical results are 
acceptable. All calibrations, manual calculations and transcriptions are checked for accuracy 
and quality control sample results are evaluated against specified tolerances. If instrument 
calibration and recoveries of all quality control samples are within specified tolerances, then 
the data are presented to for final review. This third level of review is conduct~ by senior 
management personnel, to confinn that there is reasonable agreement in the findings from a 
technical perspective. 

At any time during this review process analytical data may be rejected. When analytical 
results are complete they are presented in a final report to the client. If discrepancies or 
deficiencies exist in the analytical results, then corrective action is taken. Periodic auaits of 
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final reports by the Quality Assurance Officer will be conducted to determine that precision, 
accuracy, completeness, and representativeness goals of the sample analyses are being 
satisfied. 

Data Reporting 

After all analytical data has been reviewed, the final report can be assembled for submission to 
the client. Inchcape Testing Services - Aquatec Laboratories offers five levels for reporting 
analytical results based on Data Quality Objectives (D.Q.O.). 

Level I 

Level I data consists of measurements taken during field analysis with the report consisting of 
results only. Since the Vermont facility has a full staff of environmental engineers much of 
this work may be done in the field including volatile screening with a field GC. 

Level II 

Level II data requires a specified degree of confidence in the compound identification and 
quantitation. Compound identification specificity can range from group identification to single 
compound identification. Level II reporting consists of an analytical report with internal 
quality control results retained on file. 

Level III 

Level III data requires a high degree of confidence in the compound identification and 
quantification. The frequency of QA/QC checks and standardization are often less stringent 
than for level IV analysis. Level III reporting consists of an analytical report with some 
internal quality control results reported; these include reference standards, surrogate spike 
recoveries, and method blank results . 

Level IV 

Level IV data requires the highest degree of confidence in the compound identification and 
quantitation. Level IV is defined by the submission of QA/QC supporting material similar to 
that provided with a CLP Regular Analytical Services Request. The high degree of confidence 
in the data are achieved by a thorough examination of the raw laboratory data and strict 
laboratory QA/QC controls. These controls include frequent standardization, spikes, 
duplicates , blanks, and strict compound identification criteria. 

Inchcape Testing Services - Aquatec Laboratories 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Components of Level IV Data Package 

Quality Assurance Program Plan 
Revision: 11 

Date: April 10, 1995 
Page 39 of 58 

There are five (5) general sections to any Level IV data package. Sections may be added or 
deleted depending on the scope of work. 

Section 1 - Narrative 

The information contained in the narrative consists of (a) client name and address; (b) cross 
reference to Aquatec's ETR #; (c) date of receipt of samples; (d) cross reference of Aquatec's 
lab number to clients sample ID; (e) a discussion of the analytical work. 

Section 2 - Analytical Results 

The results of all analyses will be contained in this section including any external quality 
control as specified by contractual obligations. 

Section 3 - Supportive Documentation 

This section contains any printouts, chromatograms, and raw data generated from the analyses 

Section 4 - Sample Preparation 

Extraction sheets, digestion sheets, % solids, logbook pages, and runlog pages are found in 
this section. 

Section 5 - Sample Handling 

All documentation accompanying samples such as sample receipt sheets, internal 
Chain-of-Custody forms, correspondence, and telephone logs. 

Once the document is assembled, the sections are distinguished with colored paper with their 
respective titles. The pages are paginated in numerical order and photocopied. Copy(s) of the 
documentation are sent to the client, and the original document is retained at Inchcape in 
storage for a minimum of seven (7) years. 

Level V 

Level V data has unique requirements in either compound identification, quantitation, 
detection limits, cleanup or QA/QC requirements. Level V analytical procedures are generally 
defined through the use of Special Analytical Services (SAS) requests for CLP. The 
procedures and QA/QC are specified through these requests. The QA/QC for Level V data 

Inchcape Testing Services - Aquatec Laboratories 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Quality Assurance Program Plan 
Revision: 11 

Date: April 10,1995 
Page 40 of 58 

usually requires frequent standardization, spikes, duplicates, blanks, and strict compound 
identification criteria. 
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The data quality objectives discussed below ensure that data will be gathered and presented in 
accordance with procedures appropriate for its intended use, and that the data will be of known 
and documented quality able to withstand scientific and legal scrutiny. The quality of the 
measurement data can be defined in terms of completeness, accuracy, precision, and 
traceability. 

Completeness 

Completeness is defined as the percentage of measurements that are judged to be valid 
measurements. Factors negatively affecting completeness include the following: sample 
leakage or breakage in transit or during handling, missing prescribed holding times, losing 
sample during laboratory analysis through accident or improper handling, improper 
documentation such that traceability is compromised, or rejection of sample results due to 
failure to conform to QC criteria specifications. A completeness objective of at least 90% of 
the data specified by the statement of work is the goal established for most projects. 

Accuracy 

Accuracy is the measure of agreement between an analytical result and its "true" or accepted 
value. Deviations from a standard value represent a change in the measurement system. 
Potential sources of deviations include (but are not limited to) the sampling process, sample 
preservation, sample handling, matrix effects, sample analysis, and data reduction. Sampling 
accuracy is typically assessed by collecting and analyzing field and trip blanks for the 
parameters of interest. Analytical laboratory accuracy is determined by comparing results 
from the analysis of matrix spikes, surrogates, or check standards to their known values. 
Accuracy results are generally expressed as percent recovery. Accuracy goals are presented in 
method specifications. 

Precision 

Precision is the determination of the reproducibility of measurements under a given set of 
conditions, or a quantitative measure of the variability of a group of measurements compared 
to their average value. Precision is typically measured by analyzing field duplicates and 
laboratory duplicates (sample duplicate, matrix spike duplicate, check standard duplicate, 
and/or laboratory duplicate) . Precision is most frequently expressed as standard deviation, 
percent relative standard deviation, coefficient of variation, or relative percent difference. 
Precision goals for the parameters to be analyzed are presented in the method specifications. 
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Traceability is the extent to which reported analytical results can be substantiated by supporting 
documentation. Traceability documentation exists in two essential forms: those which link the 
quantitation process to authoritative standards, and those which explicitly describe the history 
of each sample from collection to analysis and disposal. The traceability goal for Aquatec' s 
laboratories is 100 % . 

Quality Control Measures 

This section describes specific routine procedures used to monitor laboratory method 
performance and substantiate validation of data. Monitoring procedures include the routine 
analysis of quality control cheek samples. Controls analyzed in conjunction with samples are 
essential in the evaluation of the quality of the generated data. The following quality control 
procedures are employed by the laboratory. Although, in many cases, this satisfies only the 
minimum requirements, the laboratory is r,ontinually working within quality control programs 
initiated by its clients. These programs may include any of the following quality controls in 
addition to other project obligations. 

The quality control program implemented in the laboratory includes the analysis of method 
blanks, check standards, analytical spikes, and surrogate spikes. Every analytical series 
includes some of these controls, depending upon the analysis. The combination of controls 
used in an analysis must be completely representative of the analytical task including all 
aspects of sample preparation and sample analysis. 

Method Blanks 

Sources of contamination in the analytical process, whether a contribution of specific analytes 
or a source of interferences need to be identified, isolated, and corrected. The intent of the 
method blank is to identify possible sources of contamination within the analytical process. 
For this reason, it is necessary that the method blank is initiated at the beginning of the 
analytical process arid encompass all aspects of the analytical work. This will include 
glassware, reagents, instrumentation, or other sources of contamination that could affect 
sample analysis. Laboratory section SOPs as well as contractual obligations define the 
frequency of method blank analysis. A method blank is prepared with each analytical batch. 
In the absence of a specified frequency, a method blank is analyzed with each analytical series 
at a frequency of one method blank associated with no more than twenty samples. 

The holding blanks associated with volatile organics analyses, whether by GC or GC/MS, is 
also considered a method blank. The results of the analysis of holding blanks provide an 
indication of whether any contaminants may have affected the sample during storage ai the 
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laboratory. Because of the possibility of cross contamination of samples held in closed 
storage, a holding blank specific to each group of samples received for volatile analysis will be 
generated and stored with the samples. These holding blanks will be analyzed for all Level IV 
samples, and for Level II and III samples when circumstances indicate that there may have 
been some contamination of the samples during storage at the laboratory. 

The analysis of field blanks, trip blanks and equipment blanks, add more insight into 
interpreting the results of sample analysis. Equipment blanks are generated as part of the 
£ampling process in the field. Field and trip blanks indicate which contaminants may have 
affected the samples during sampling or in transit to the laboratory. Analysis of these type of 
blanks are not routine, but they can be performed at a client's request or as specified by a 
contract or project 

Analytical Spikes (Matrix Spikes) 

The intent of the analytical spike is to provide insight into the efficiency and proficiency of an 
analytical series including quantitation standards, sample preparation, instrument set-up, and 
the premises inherent in quantitation. This control reflects the efficiency of sample analysis 
within an analytical series while it is less sensitive in reflecting the conditions which are within 
the control of the analyst. When analytes are spiked directly into the original sample, they are 
called matrix spikes. Within an analytical series, a representative sample portion is designated 
as a separate sample and spiked with known concentration(s) of the analyte(s) under 
consideration. The advantages to this approach lies in the fact that the spiked sample portion 
is handled and prepared in exactly the same manner as the samples. Sample related 
interferences affecting an analysis will be reflected in the results from the spiked sample 
portion. Results of analytical spikes exceeding the specified tolerances need to be evaluated 
thoroughly in conjunction with other measures of control, and re-analysis of the sample with 
additional controls or different analytical methodologies may be necessary. The recovery 
limits of the Matrix Spike and Matrix Spike Duplicate may be set by the use of control charts. 

Laboratory Control Samples or Spike Blanks 

Laboratory Control Samples (LCS) or spike blank are prepared for each batch. LCS or spike 
blanks are a control of known composition. LCS contain all the single peak compounds of 
interest while spike blanks typically contain only the matrix spike compounds. Aqueous and 
solid laboratory control samples are analyzed using the same sample preparation, reagents, and 
analytical methods employed for the samples received. 

LCS 's or Spike Blanks are standards of known concentration and independent in origin from 
the calibration standards and are available through the U.S. Environmental Protection Agency, 
the National Bureau of Standards, or commercial sources. The intent of these standards is to 
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provide insight into the proficiency within an analytical series including the preparation of 
calibration standards, the validity of calibration, sample preparation, instrument set-up, and the 
premises inherent in quantitation. The results of these standards analysis exceeding specified 
tolerances may have major implications with respect to the associated sample result, thus 
requiring the re-extraction/re-analysis of samples. The recovery limits for the LCS or Spike 
Blank may be determined by control charts. 

Surrogate Spikes 

Another type of analyte spike is a surrogate spike, which are compounds unlikely to be found 
in nature that have properties similar to the analytes of interest. This type of control is 
primarily used in the GC/M:S and GC laboratories. The intent of a surrogate spike is to 
provide broader insight into the proficiency and efficiency of an analytical method on a sample 
specific basis. This control reflects analytical conditions which may not be attributable to 
sample matrix. If results of surrogate spike analysis exceed specified tolerances, then the 
analytical results need to be evaluated thoroughly in conjunction with other control measures, 
and re-analysis with additional controls or different analytical methodologies may be 
necessary. In the absence of other control measures, the integrity of the data cannot be 
verified. Every sample and method blank that goes through an extraction procedure will be 
spiked with surrogate. The control limits for surrogate spikes are set for each method. 

Internal Standards 

Internal standard areas are monitored in GC/MS and some GC analyses. The internal standard 
solution is compromised of several compounds and is spiked into all GC/MS acquisitions with 
the exception of performance standards (decafluorotriphenylphosphine and 
p-bromofluorobenzene). The tolerance ranges for the recovery of these compounds are as 
follows : the area of any compound cannot fall below 50 % of its value in the preceding check 
standard nor can it rise above 100 % of its value. Different criteria for control limits may be 
established in specific methodologies or contractual agreements. If internal standard areas in 
one or more samples exceeds the specified tolerances, then the instrument will be recalibrated 
and all affected samples reanalyzed. The control limits for internal standards are set by the 
individual methods. 

Replicate Analysis . 

Replicate analysis is a measure of analytical precision and can be limited in its scope and 
application. If used in conjunction with reference standards or analytical spikes, replicate 
analyses can give a measure of the reliability of the analytical systems. Replicate analyses can 
be significant in the interpretation of analytical results for samples which have complex 
matrices. In general replicate analyses are performed for metals and inorganic tests. -
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Calibration check standards analyzed within a particular analytical series will provide 
information about the analytical system's stability. The frequency for analysis of calibration 
check standards is defined in the methodologies. Calibration check standards are analyzed at 
the frequencies stated in the methods. For metals, GC, and Wet Chemistry analyses 
calibration check standards are analyzed at a frequency of 10 % , or after every ten samples. 
For GC/MS analyses the frequency of the calibration check standard is every 12 hours. If 
results of the calibration check standard exceed specified tolerances, then all samples analyzed 
since the last acceptable calibration check standard are reanalyzed following corrective action. 

Control Limits and Control Charts 

The laboratory has the capability to provide laboratory derived limits for clients upon request. 
The use of control charts is provided in these cases. Limits are based upon at least twenty (20) 
observations. The warning limits are set at ± 2 standard deviations from the mean with the 
control limits being set at + 3 standard deviations from the mean. 

When a reference standard value exceeds established limits, careful scrutiny is given to the 
operating system, standards preparation, and procedures that were used in obtaining the result. 
The analytical sequence is stopped and appropriate corrective action is taken. All samples 
analyzed since the last passing reference standard will be reanalyzed following recalibration of 
the instrument. Permanent records of all reference standard determinations are filed with the 
Quality Assurance Officer. 

Biological Standards 

Micrabia1agica1 Standards 

All equipment and supplies used in the microbiological analyses are routinely checked for 
sterility. Laboratory deionized water is monitored monthly for bacterial densities and required 
water quality characteristics. If any of the parameters are out of the specified tolerances, the 
personnel responsible for the deionized water system are notified and corrective action is 
taken. The laboratory water is tested annually for suitability for culturing bacteria. Glassware 
is tested annually using the inhibitory test to insure that the glassware cleaning procedures do 
not inhibit bacterial growth. Bacteria sample containers are prepared in lots and each lot is 
checked for sterility. If the tested container is not sterile, then all the associated containers 
will be re-sterilized and re-tested. 

A positive and negative control sample is run with each daily set of water quality 
bacteriological samples. Positive and negative controls are conducted monthly or every ten 
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samples (whichever is more frequent) for all other bacteriological samples . The negative 
control is conducted using the dilution water appropriate for the test. This dilution water is 
typically sterile phosphate rinse buffer. The positive control consists of the use of a target 
bacteria for the specified test, such as Escherichia coli, Salmonella spp., or Enterobacter sp., 
which are routinely maintained in the laboratory. Positive controls are diluted to an 
appropriate concentration and are carried through the entire analysis to insure that proper 
culture conditions are maintained. If the results of the negative or positive control samples 
indicate contamination or culture problems, then all affected samples will be re-sampled and 
reanalyzed. 

Biaassay Standards 

The sensitivity of the lineages of all test organisms used in the bioassay studies are routinely 
evaluated using reference toxicants obtained from USEP A Quality Assurance Program and/ or 
internal toxicant standards. Test organism sensitivities are compared to specified tolerances. 
Fresh and saltwater test organisms cultured in our laboratory are maintained under the 
recommended environmental conditions and monitcred daily by laboratory personnel. 

In accordance with toxicity testing methods, each test concentration and control samples are 
analyzed in replicate. A control sample consisting of the dilution water used in the toxicity 
test are analyzed with every test series. If the response of the control test organisms are 
outside control limits, the test conditions are scrutinized for out-of-control situations. The 
response of the control test organisms and the test conditions are reported with each toxicity 
test. The interpretation of the response and test conditions may influence the final report. If 
the test is judged by the Biological Laboratory Director as unacceptable due to organism 
response and/or laboratory conditions, the test results will be rejected and a new sample 
analyzed. 

Software Quality Control 

Inchcape' s Infonnation Systems Department develops software for data reduction and 
reporting. Software programs are requested and specified by the laboratory in terms of valid 
assumptions, calculations, and presentation of data. All software requests are presented to the 
Laboratory Director who will evaluate the request in terms of applicability and pass it on to 
Information Systems personnel. After the programs are developed, but before they are put 
into general use by the laboratory, they are checked and approved by a laboratory 
representative. Once the programs have been approved, they are introduced to the laboratory 
personnel and the appropriate SOPs are updated to reflect changes in procedures for an 
analytical method. Records of all software requests, developments, improvements, and 
approvals are filed in the project files. 
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As a participant in state and federal certification programs, the laboratory sections at Inchcape 
are audited by representatives of the regulatory agency issuing certification. Audits are usually 
conducted on an annual basis and focus on laboratory conformance to the specific program 
protocols for which the lab is seeking certification. The auditor reviews sample handling and 
tracking documentation, analytical methodologies, analytical supportive documentation, and 
final reports. The audit findings are formally documented and submitted to the laboratory for 
corrective action. 

Internal Audits 

All laboratory sections of the Chemistry Division at Aquatec are required to participate in 
periodic internal audits which are administered by the Quality Assurance Officer. The findings 
of these audits are formally documented and submitted to the Laborator; 
-Director and to the General Manager. The Laboratory Director will have the responsibility for 
resolving points at issue or for effecting necessary changes to the laboratory's practices. 

The audit program focuses on the following areas: 

► Maintenance of acceptable and complete SOPs in company format. 
► Maintenance of training records. 
► Maintenance of notebooks. 
► Maintenance of instrument records. 
► Evaluation of standards control records . 
► Evaluation of sample handling procedures. 
► Evaluation of data handling and storage procedures. 

Audit Response 

The laboratory is required to respond with corrective action to the audit findings and 
recommendations of the regulatory agencies before certification for a particular program can 
be granted. If a recommendation is related to document format (for example, laboratory name 
is absent from a pre-printed benchsheet), then the laboratory personnel will revise the 
document format and a copy of the revised document format will be submitted to the 
appropriate representatives of the regulatory agency. If a recommendation is related to an 
actual procedure (for example, error correction), then the recommendation will be 
communicated to the laboratory personnel informing them of the correct procedure and a 
record of this communication will be submitted to the appropriate representatives of tlie 
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regulatory agency. If a recommendation is related to the written procedures (for example, 
written SOPs), then the laboratory personnel will revise the written SOPs and a copy of the 
new SOPs will be submitted to the appropriate representatives of the regulatory agency. The 
Laboratory Quality Assurance Officer will conduct a follow-up audit to verify that corrective 
action has been implemented within one to two weeks of the audit report. Observations made 
during this follow-up audit will be submitted to the appropriate representatives of the 
regulatory agency. 

Corrective Action 

When deficiencies or out-of-control situations exist, the Quality Assurance Program provides a 
means of detecting and correcting these situations. Samples analyzed during out-of-control 
situations are reanalyzed prior to reporting of results. There are several levels of 
out-of.:-control situations that may occur in the laboratory during analysis. 

A Corrective Action Report, Aquatec Form F-0089 (Figure 12), will be completed and filed 
for situations which represent either singular or systematic quality assurance problems. For 
example, samples broken in transit to the laboratory, missed holding times, suspect 
·standard/reagent lot, non-compliant calibration, or software problems will be documented on 
these reports. The culmination of all corrective action reports for a particular sample set will 
be used to assist the project director in preparing a narrative to accompany the sample delivery 
group. 

The individual responsible for detecting the corrective action will initiate the report. For 
example, if samples were broken in transit, then the sample custodian unpacking the cooler 
would initiate the report. If the person initiating the report is uncertain as to what would 
constitute appropriate corrective action for the situation, then they could identify the problem 
and submit the incomplete report to the Quality Assurance Officer for resolution. Incomplete 
corrective action reports that involve two or more laboratory sections should also be brought to 
the attention of the Quality Assurance Officer to recommend corrective action in several 
laboratory sections. 

Copies of all corrective action reports will be submitted to the Quality Assurance Officer for 
review. The original corrective action reports will be filed with the Quality Assurance Officer. 
Copies of corrective action reports that are specific to a sample or set of samples will be filed 
with the sample documentation. 

Bench Level 

Corrective action procedures are often handled at the bench level. If an analyst finds a 
non-linear response during calibration of an instrument, then the instrument is recalibrated 
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before sample analysis commences. The instrument will also be recalibrated if reference or 
internal standard results are outside of specified tolerances. The problems are often corrected 
by a careful examination of the preparation or extraction procedure, spike and calibration 
mixes, or instrument sensitivity. If the problem persists, it is brought to the attention of 
management personnel. 

Management Level 

If resolution at the bench level was not achieved or a deficiency is detected after the data has 
left the bench level, then corrective action becomes the responsibility of the Laboratory 
Section Head or Laboratory Director. Unacceptable matrix or surrogate spike recoveries 
detected by data review groups are reported to the Laboratory Section Head. A decision to 
reanalyze the sample or report the results is made depending on the circumstances of the 
sample and analysis. Documentation procedures for sample re-analysis are initiated at this 
point if necessary. 

Receiving Level 

If discrepancies exist in either the documentation of a sample or its container, a decision must 
be made after consulting with the appropriate management personnel. Examples of container 
discrepancies are broken samples, inappropriate containers, or improper preservation. In these 
cases, corrective action involves the Project Director contacting the client to resolve the 
problems. All resolutions must be fully documented and filed with the sample results. 

Statistical Events 

An out-of-control situation is defined as data exceeding control limits, unacceptable trends 
detected in the charts, or unusual changes in the instrument detection limits. When these 
situations arise, it is brought to the attention of the Laboratory Section Head or Laboratory 
Director who will initiate the appropriate corrective action. Corrective action may take the 
form of instrument maintenance, recalibration, or re-analysis of the sample. 

Customer Feedback 

If a client or validator has a question or finds a deficiency concerning the data submittal, the 
Project Director, is responsible for communicating and implementing the corrective action in 
the laboratory. The analytical results and all supportive documentation in question are 
submitted to the appropriate section for evaluation. Should a reanalysis be necessary it will be 
initiated if the sample is still available. If revisions are necessary, corrections are made, 
page(s) are renumbered, initialed and dated. 
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Hard copies and revised electronic deliverables (where applicable) are given to the Project 
Director for re-submission to the client or validator. Revision of the case narrative should it 
become necessary is the responsibility of the Project Director. In some instances, clients 
request that sample handling information, recalculations or qualitative judgements are re
checked in order to ensure data integrity. In this case, resubmission of the data may not be 
necessary unless a problem is found. 

Customer problems that persist in the laboratory are brought to the attention of the Laboratory 
Operations Director by the Project Director. 

Inter-laboratory Testing 

The analytical laboratory participates in the EPA inter-laboratory performance evaluation 
program for water (WS) and wastewater (WP) in addition to evaluations conducted by the state 
of New York. In some cases, extenuating circumstances will require more frequent 
evaluations. 

Inventory Procedures 

Purchasing guidelines for all equipment and reagents effecting data quality are well defined 
and documented in the sectional SOPs. Similarly, performance specifications are documented 
for all items of equipment having an effect on data quality. Any item critical to the analysis, 
such as an instrument or reagent, received and accepted by the organization is documented. 
This includes type, age, and acceptance status of the item. Reagents are dated upon receipt to 
establish their order of use and to minimize the possibility of exceeding their shelf life. 

Requests for equipment affecting the quality of analytical data will be submitted in writing to 
the Laboratory Director for technical approval. After approval, the requisition will be 
submitted to the General Manager for purchase approval. · 
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Worksheets containing the supportive documentation for level Il and III analyses are stored by 
method number in the file cabinets for one year. After this time period, the worksheets are 
placed in cardboard boxes. These boxes are labeled and stored for a minimum of seven (7) 
years. 

Level IV Data 

The completed data package including supportive documentation for level IV data is packed in 
a cardboard file box and retained at Aquatec for a minimum of seven (7) years. Every box is 
assigned a unique identification number which is logged into a database to record the location 
and contents of each box for easy retrieval. If requested, data can be stored for longer periods 
of time. Requests for extended storage should be placed at the beginning of the project if 
possible. 

Storage of Tapes 

Magnetic computer tapes are stored in the environmentally controlled computer room. 
Corresponding tape streamer logbooks are maintained for a minimum of seven (7) years. 

Sample Disposal 

Aquatec's sample ma.."1agement department is supervised by a waste specialist who oversees the 
storage and disposal of all samples. Unused sample portions and extracts are stored for the 
amount of time specified by contractual obligations and project specifications after the 
submission of the data package. When their storage period expires, the samples are removed 
from the refrigerator/freezer and stored in a secured storage area. All unused sample portions 
removed from the refrigerators are drummed; packed, and disposed of as if they 
were hazardous waste regardless of the results of the analyses. 

Each of the Vermont facilities has a hazardous waste storage room containing 55 gallon drums 
for sorting and packing lab waste. Once packed according to specifications outlined in Federal 
Regulations and Department of Transportation regulations, an approved hazardous waste 
hauler is contracted to periodically transport the waste to an appropriate facility. 

A complete discussion of the storage and disposal procedures for laboratory waste generated at 
Aquatec is included in Appendix B of this document. · 
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Workbooks, bench sheets, instrument logbooks, and instrument printouts, are used to trace the 
history of samples through the analytical process and to document and relate important aspects 
of the work, including the associated quality controls. All logbooks, bench sheets, instrument 
logs, and instrument printouts are part of the permanent record of the laboratory. Completed 
workbooks and instrument logbooks are submitted to the Data Review Groups for review and 
then to the Document Control group for storage. 

Each page or, as required, each entry is to be dated and initialed by the analyst at the time the 
record is made. Errors in entry are to be crossed out in indelible ink with a single stroke and 
corrected without the use of white-out or by obliterating or writing directly over the erroneous 
entry. All corrections are to be initialed and dated by the individual making the .correction. 
Pages inserted into logbooks are to be stapled to a clean, bound page. The analyst's initials 
are to be recorded in such a manner that the initials overlap the inserted page and the bound 
page. A piece of non-removable transparent tape is then to be placed over the initials as a 
seal. Pages of logbooks that are not completed as part of normal record keeping should be 
completed by lining out unused portions. Specific information on the types of logbooks, 
format of entry, and other pertinent information are contained in the appropriate sectional 
SOPs. 

Laboratory notebooks are periodically reviewed by the Laboratory Section Heads for accuracy, 
completeness, and compliance to this QAPP. If all entries on the pages are correct, then the 
Laboratory Section Head initials and dates the pages. Corrective action is taken for erroneous 
entries before the Laboratory Section Head signs off with their approval. 
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STANDARD OPERATING PROCEDURES AND DOCUMENT CONTROL 
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Inchcape Testing Services maintains a Standard Operating Procedure (SOP) for every 
analytical procedure routinely perfonned within the laboratory. The SOP is formatted 
depending upon the specific type of analyses involved but uniformly contains the following 
minimum components: 

► Description of the Method 

► 1vfaterials and Equipment 

► Reagents 

► Sample Preparation 

► Specific Procedural Steps 

► Calculations 

► Quality Control Requirements 

The principal purpose of the Standard Operating Procedure (SOP) is to provide consistent 
documentation of analytical procedures so that uniform methods are applied. The SOP 
provides information on traceability of standards, instrumental functions, and analytical 
processes and is especially beneficial during the training process for new personnel. SOPs also 
provide basic descriptions of the actual analytical procedures for purposes of comparison 
between laboratories or between related methods. 

Method cards are written procedures for standardized meihods (i.e. SW-846! EPA-600 
methods) and are supplied primarily to document specific laboratory procedures used to satisfy 
the general requirements specified in the individual methods and to explain any differences 
between the application of the established method and the published procedure. If any 
difference exists between Inchcape's SOP and a standard method's specific procedures, method 
validation studies are performed to document the fact that the change does not adversely affect 
the applicability of the method. In general, every effort is made to adhere to the protocols of 
the standard method. 

SOPs are controlled documents. Each sectional SOP undergoes a review on at least an annual 
basis. A master copy of each document is maintained by the QA Officer. This master copy 
bears the approval signatures of the QA Officer, the Laboratory Director, and the Section 
Head appropriate for the area where the SOP volume will be used. Controlled copies are 
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available from the QA Officer. When requesting copies of SOPs, please specify the complete 
analytical method reference. 

Document Control 

Security and control of documents is necessary to insure that confidential information is not 
distributed and to make sure that all current copies of a given document are from the latest 
applicable revision. Controlled documents have a header placed in the upper right hand corner 
of each page. This header provides enough information to unambiguously identify each page 
as part of a single compiled document. In some cases, the information may be distributed 
elsewhere in the margins of the page in order to facilitate readability but, at a minimum, the 
following information will be supplied: 

Document Name: 
Revision Number: 
Revision Date: 
Page _ of _ 

The following documents for Inchcape Testing Services are controlled by the Vermont 
Facilities QA Officer: 

Quality Assurance Program Plan 

Quality Assurance Project Plans 

Safety Manual 

Standard Operating Procedures 

Documents are controlled at the Inchcape Testing Services Vermont Facilities through means 
of a colored stamp marking process cc;imbined with a registration and circulation record for 
controlled documents. The following stamp is used to mark the approval pages plus any other 
pages considered critical to the document integrity: 

CONTROLLED DOCUMENT 
COPY No. -------

DO NOT DUPUCATE 
If this stamp is not colored red, 

this is not a controlled copy. 

The unstamped originals of the controlled documents are maintained by the QA Officer. 
Every time a controlled copy is produced from a master document, it is stamped and tracked 
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using the Document Control Inventory Form (F-0127) shown in Figure 13. Revisions of 
documents are distributed only to the original recipients of controlled copies as noted in the 
inventory forms. All recipients will be requested to either destroy out-dated copies or, in 
some cases, to return them before the revision can be issued. 
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Key Personnel 

Resumes for the following specific key personnel are included in the following pages. Concise 
educational and experience profiles for the entire laboratory are also provided. 

Lori T. Arnold
Project Director 

Kristine L. Aubin -
Metals Laboratory Section Head 

Roger C. Binkerd, P.E. -
Environmental Division Head 

Joseph A. Blersch, Ph.D. -
GC Senior Scientist 

Karen R. Chirgwin -
Chemistry Laboratory Operations Director 

Joseph K. Comeau, Ph.D. -
ITS Vice President, Technical Division 

Philip C. Downey, Ph.D. -
Director of Biology 

Joseph Edwin, Ph.D. -
Organic Data Review 

Peter N. Gale - Project Director 

Deborah H. Gaynor, Ph.D. -
CP GCIMS Laboratory Section Head 

Richard T. Gomez - Project Director 

David M. Hardwick -
Wet Chemistry ~boratory Section Head 

Michael T. Hewlett -
Sample Management Section Head 

H. Gregory Johnston -
Director of Information Services 

James W. Madison - Project Director 

Pauline T. Malik -
Director of Sales and Marketing 

R. Mason McNeer, Ph.D. -
Senior Scientist 

Brian D. Moffat -
Biology QA Officer 

Joseph J. Orsini, Ph.D. -
Asst. Laboratory Operations Director 

Mark T. Phillips -
GMD Extraction Laboratory Section Head 

David S. Robinson -
Business Development 

Martha E. Roy -
, Quality Assurance Officer 

Gary B. Stidsen -
GC Laboratory Section Head 

Scot P. Swanborn - Project Director 

Neal E. Van Wyck -
General Manager 

John W. Williams -
Manager of Toxicological Services 

Kirk F. Young, P.E. -
GMD GC/MS Laboratory Section Head 

Jon K. Zygmuntowicz -
CP Extraction Laboratory Section Head 
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LORI T. ARNOLD 

Current 
Position: 

Previous 

Project Director, Inchcape Testing Services/Aquatcc Laboratories -
Colchester, Vermont, 1995 to present. 

Ms. Arnold serves as the director of several large analytical support projects on 
behalf of premier engineering firms and corporate clients. She also serves as one 
of Aquatec's customer service representatives for the Chemistry Division, 
successfully providing assistance and guidance to exfating and potential clients 
through the integration of her laboratory experience with a sound working 
knowledge of current EPA methodologies and environmental regulations. 

Experience: Quality Control Specialist, Chemist, Inchcape Testing Services/ Aquatec 
Laboratories - Colchester, Vermont, August 1991 to 1995 

Responsible for the review and validation of volatile and semi-volatile organic 
GC/MS data. Methods of analyses followed include U.S. EPA 500, 600, and 
SW846, U.S. EPA Contract Laboratory Program (CLP) protocols, and methods 
established by the State of New York. Responsibilities include generating 
report forms, assembling data packages, and electronic diskette deliverables. 

Chemist/Expert Witness, Vermont Department of Health Laboratory, 
Burlington, Vermont, December 1990 - August 1991 

Performed blood alcohol concentration (BAC) determinations on breath sample~ 
using a Mark IV Gas Chromatograph Intoximeter. Provided expert witness 
testimony in driving while intoxicated (DWI) court trials. Installed, certified, 
and maintained thirty National Patent Datamaster infrared breath analyzers 
throughout the state. Screened drinking water samples for priority pollutants 
using purge and trap methods. 

Gas Chromatography Data Review Supervisor, Aquatec, Inc. , Colchester, 
Vermont, April 1988 - October 1990 

Directed the review, validation, and publication of gas chromatography data. 
Established quality assurance measures and evaluated analytical data for both 
technical and contractual performance. Analytical data commonly reviewed 
included U.S . EPA 500, 600, 8000 methods, CLP, and contracted New York 
State methods. 
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PreYious 
Experience 
(continued): Chemist, September 1985 - April 1988 

Responsible for the operation and maintenance of Hewlett Packard gas 
chromatographs in the analyses of volatile and non-volatile priority pollutants in 
air, water, soil, and other miscellaneous samples. Sample analyses involved 
sample preparation: standard preparation, and development of analytical 
procedures. 

Laboratory Technician, Spectrum Laboratory, Inc., Montpelier, Vermont, 
June to September 1985 

Performed wet chemistry analyses for the following parameters: B.O.D., 
C.O.D., ph, phosphate, total Kjeldahl nitrogen, and cyanide. This position also 
included microbiological testing and sample collection/compositing at municipal 
wastewater treatment facilities. 

Education: Bachelor of Arts in Chemistry, University of Vermont, Burlington, Vermont, 
June 1985 

Professional 
Courses: Mass Spectral Interpretation, P.A.C.S. 

Capillary Chromatography Training, Restek Corporation 
June, 1994 
March, 1995 
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KRISTINE L. AUBIN 

Current 
Position: 

Previous 

Metals Laboratory Section Head/Inchcape Testing Services/ Aqua tee 
Laboratories - Colchester, Vermont, 1994-present 

11s. Aubin is responsible for coordinating the overall activities of the metals 
laboratory on a daily basis and providing direction. Responsibilities include 
scheduling work and coordinating with Project Directors to ensure that client 
and project objectives are met. She is also responsible for the final review and 
reporting of all inorganic data (wet chemistry and metals). 

Experience: Data Review and Report Preparation, Aquatec Laboratories :. 
1989 to 1995 

Ms. Aubin is responsible for the review of data generated by the inorganic 
laboratory. She checks all calculations and summary forms generated by the 
analysts. She is responsible for knowing US EPA Contract Laboratory 
Program, ILM0l and SW846 methods and assuring those methods are properly 
performed by the analysts. Ms. Aubin also coordinates the completion of 
laboratory results and supportive documentation in order to assemble 
corresponding data packages. 

Chemist~ Aquatec Laboratories, Colchester, Vermont, 1987-1988 

Ms. Aubin was responsible for analyzing samples on the Perkin-Elmer 5000 and 
Zeeman 3030B AA/graphite furnaces and the Perkin-Elmer Inductively Coupled 
Plasma (ICP) analyzer. She was also responsible for interpretation of raw data 
from these instruments and quantitation calculations which she reported using 
the US EPA Contract Laboratory Program and SW846 methods. 

During this time, Ms. Aubin was responsible for inorganic sample preparation 
including EPTOX sample preparation. She was also responsible for mercury 
anaiysis using a Perkin-Elmer 306 analyzer. 

Education: Bachelor of Science in Biochemistry/Biophysics, State University of New York 
at Plattsburgh, Plattsburgh, NY, 1987 

Specialized 
Training: Ward Scientific Training for Contract Laboratory Program (CLP), 1990 

Professional 
Associations: American Chemical Society, past member 
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ROGER C . BINKERD, P .E. 

Current 
Position: 

Previous 

Vice President, Environmental Division, Inchcape Testing Services/ 
Aquatec Laboratories - Colchester, Vermont, 1985 to present. 

Mr. Binkerd has had U.S . EPA courses on risk assessment, sampling, 
remediation and mitigation alternatives, ·and specialized courses in groundwater. 
With these specific courses and his previous broad background in environmental 
issues: Mr. Binkerd manaees response operations and investigations at 
hazardous waste sites. These investigations range from preliminary assessments 
to remedial investigations and feasibility studies. 

E.xperience: Environmental Division Head, Aquatec Laboratories, Inc., 1978-1985 

During these years, analysis included environmental impacts related to 
hydroelectric power station operation and discharge of oxygen consuming waste 
from sewage treatment plants. The emphasis on oxygen dynamics included 
physical effects and also those related to biological processes. Relationships 
between physical, chemical, and biological components of complex systems 
were investigated using computer models for impact determination for projects 
ranging from sewage discharge into mountain streams in Vermont to discharge 
of tailings from mining operations in Alaska. During this period, a major 
environmental investigation was conducted that resulted in a NPDES discharge 
permit for Vermont Yankee, which increased their net generation by 175,000 
MW-hr per year. Mr. Binkerd was appointed Vice President of the 
Environmental Division in 1982. 

Engineer, Aquatec Laboratories, Inc. , 1974-1978 

Mr. Binkerd has had extensive experience in hydrographics and dye diffusion 
studies throughout the east coast and northeast, working on headwater streams, 
rivers, reservoirs, estuarine, and near coastal environments . This work is 
ongoing; for example, in 1990, operational studies were conducted at 
Seabrook, New Hampshire to investigate the thermal plumes from a nuclear 
power station; in 1991, dye was used to simulate the transport of PCBs in New 
Bedford Harbor; and in 1992, dye was used to investigate combined sewage 
overflow discharge into Boston Harbor. 
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(Continued): Engineer, Stone & Webster Engineering Corporation, Boston, 
Massachusetts, 1972-1974 

During these two years, Mr. Binkerd was responsible for the environmental 
engineering design of intake and discharge facilities for circulating water for 
condenser cooling. He worked closely with experts from M.I. T. on final 
diffuser design using analytical and physical model studies for the Maine 
Yankee Nuclear Power Station. 

Volunteer, Peace Corps, Africa, 1967-1969 

Education: Master of Science in Ocean Engineering 
University of Rhode Island 1972 

Professional 

Bachelor of Science Civil Engineering 
Worcester Polytechnic Institute 

Certifications: Professional Engineer, Vermont, No. 3338 
Professional Engineer, New Hampshire, No. 6689 

Specialized 
Training: Dive Master, NAUJ 

U.S. Coast Guard Marine and Inland Water License 
Lakes Modeiing Short Course, NEIWPCC 
Waste Testing and Quality Assurance Symposium, EPA 
Groundwater Pollution and Hydrology, Princeton Associates 
Instream Flow Incremental Methodology (IFG-200) 
Emergency Medical Technician-Ambulance Course 
CPR & Advanced First Aid 

1967 

1992 
1991 
1989 
1988 
1986 
1984 
1980 
Current 
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U.S. EPA 
Specialized 
Training: Risk Assessment Guidance for Superfund, EPA Course 165.06 

Response Safety Decision-Making, EPA Course 165.8 

5.5 Soulh Park Drive 
Colches ter, VT 0.54 ◄ 6 
Tel. 802-65.5-1203 
Fax. 802-655 -124 8 

Hazardous Materials Incident Response Operations, EPA Course 165.5 
Incident Mitigation & Treatment Methods, EPA Course 165.3 

1990 
1987 
1986 
1986 

Professional 
Associations: American Society of Limnology and Oceanography, Inc. 

The Marine Technology Society 
The Hydrographic Society 
Hazardous 1vfateria1s Control Research Institute 
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JOSEPH A. BLERSCH, PH.D. 

Current 
Position: 

Previous 

Chemist, Inchcape Testing Services I Aquatcc Laboratories - Colchester, 
Vermont, 1991 to present 

Dr. Blersch is experienced in several types of analytical techniques including 
Gas Chromatography (GC), Pesticide/PCB, volatile, and GC/Ion trap methods. 
He is familiar with EPA 8000, 600, and 500 series methods as well as EPA 
OLMO! procedures. Other responsibilities include data review, troubleshooting 
and maintenance of analytical instrumentation, a.i1d preparation of Level 4 da.t.a. 
reporting forms. He has recently been involved in the method development for 
PCB congeners for GC/ion trap detection. 

E:'l..rperience: Postdoctoral Research Associate, University of Vermont, Burlington, 
Vermont, 1990-1991 

Dr. Blersch performed Raman spectroscopy and computational chemistry. 

Visiting Assistant Professor of Chemistry, Hamilton College, Clinton, New 
York: 1989-1990 

Tz.ught undergraduate physical chemistry including thermodynamics, statistical 
thermodynamics and kinetics Advanced laboratory techniques, an integrated 
laboratory course including topics in instrumentation, organic, and inorganic 
synthesis, and physical chemistrj. 

Teaching Assistant, University of Vermont, _Burlington, Vermont, 
1983-1988 

He taught general organic and physical chemistry. 

Education: Doctor of Philosophy in Physical Chemistry, University of Vermont, 
Burlington, Vermo!'lt, 1989 

Relevant 
Course 
,vork: 

Bachelor of Science in Natural Science, Daemen College, 1980 

While an undergraduate, Dr. Blersch studied mercury content in soil, fish, and 
water by cold-vapor atomic absorption spectroscopy. 
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Specialized 
Training: Mass Spectral Interpretation, Professional Analytical and Consulting Services, 

Inc., June, 1994. 

Publications: Bugay, D.E., C.H. Bushweller, C.T. Danehey, Jr., S. Hoogasian, J.A. 
Blersch, and W.R. Leenstra. "A Complimentary IRJNMR Approach for the 
Determination of IR Extinction Coefficients and Thermodynamic Parameters for 
Conformers in Rapjd Equilibrium. The Halocyclohexanes." J. Phys. Chem., 
1989, 93, 3908. 

Blersch, J.A., K. Vinodgopal, and W.R. Leenstra. "Secondary Structure 
Equilibrium in Bilirubin", accepted for publication in J. Chem. Soc. Chem. 
Comm. 

Blersch, J.A., and W.R. Leenstra. "Secondary Solution Structure and 
Localization of Triplet State Excitation in Bilirubin." Accepted with revisions 
for publication in J. Am. Chem. Soc. 

Blersch, J.A., and W.R. Leenstra. "A 1fNDO Computational Study of 
Bilirubin and Half-Bilirubin." In Preparation. 

Blersch, J.A., and W.R. Leenstra. "ODMR Investigation of the Structural and 
Configurat:ional Photoisomerization of Bilirubin, '' presented at the 192nd ACS 
National Meeting in Anaheim, California, September 1986. (Paper 118) 

Blersch, J.A., and W.R. Leenstra. "Seccndary Solution Structure and 
Localization of Triplet State Excitation in Bilirubin, " presented at the 17th 
Northeast Regional Meeting of the ACS in Rochester , New York, November 
1987. (Paper 369) 

Blersch, J.A. , and W.R. Leenstra. "A Fluorescence and ODMR Spectroscopic 
Study of Structural and Triplet State Features of Bilirubin," presented at the 
Photochemistry and Spectroscopy in Medicine Symposium, Worchester 
Polytechnic Institute, October 1988. 

Blers~h, J.A., and W.R. Leenstra. "MNDO Calculations on Half-Bilirubin," 
presented at the Photochemistry and Spectroscopy in Organized Media 
Symposium, Worchester Polytechnic Institute, October 1990. (Paper P-7) 

Blersch, J.A., and W.R. Leenstra. "MNDO Calculations on Half-Bilirubin, " 
presented at the 201st ACS National Meeting, Atlanta, Georgia, April 1991. 
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KAREN R. CHIRG,VIN 

Current 
Position: 

Pre,ious 

Laboratory Operations Director, Inchcape Testing/ Aquatec Laboratories -
Colchester, Vermont, June 1993 to present. 

Responsible for coordinating the overall activities of the analytical laboratories 
on a daily basis and providing long-term direction. Responsibilities include 
scheduling and execution of analytical testing as well as developing any 
neccessary corrective action procedures. Ms. Chirgwin is responsible for all 
laboratory personnel and for the release of testing data and result~. 

E.xperience: Quality Assurance Officer, Aquatec Laboratories, Inc., 1989-1993 

As Quality Assurance Officer, Ms. Chirgwin is responsible for the continuous 
development and implementation of the Quality Assurance Program for 
inorganic and organic analyses of environmental samples. She prepares and 
maintains the Laboratory Quality Assurance Program Plan (QAPP), the Quality 
Assurance Project Plan (QAPjP), and work plans for large environmental 
projects. Other responsibilities include participating in and responding to audits 
from government a.'1d regulatory agencies, conducting audits of the laboratory, 
and monitoring the use of quality controls within the laboratory sections. In 
addition, she oversees the development, revision, and implementation of 
Aquatec' s standard operating procedures. 

Analytical Chemist 1987-1989 

Ms. Chirgwin analyzed volatile and semivolatile organic contaminants in 
environmental samples. She performed analyses by using GC/MS 
methodologies including EPA 500, 600, SW846, and EPA and New York State 
Contract Laboratory Protocols (CLP) . 

Graduate Teaching Fellow, University of Vermont - Department of 
l\1athematics and Statistics, Burlington, Vermont 1986-1988 

Ms . Chirgwin's responsibilities included lecturing, preparing exams, and 
grading students in introductory level statistics courses. 
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PreYious 
Experience 
(Continued): EnYironmental Science, Inc. , Middletown, Connecticut, Analytical Chemist 

1986 

She prepared and analyzed environmental samples for inorganic contaminants 
using atomic spectroscopy and conventional wet chemistry methods. She also 
developed and implemented a program for total halogen analysis in 
contaminated oil samples, using the Parr Bomb, for 45-50 samples daily. She 
supported the organic chemists by preparing BNA extracts for analysis by 
GC/MS and setting up autosampler runs for GC analysis of PCBs and VOAs in 
contaminated oil samples. 

Education: Master of Science in Biostatistics, University of Vermont,Burlington, Vermont 
1988. 

Bachelor of Arts in Biology with a second major in Mathematics , University of 
Vermont, Burlington, Vermont 1985. 
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JOSEPH K. C01\1EAU, PI-I.D. 

Current 
Position: 

Previous 

Vice President, Technical Director of Inchcape Testing Services, Andover, 
l\fassachusetts June, 1993-Prescnt 

Dr. Comeau is responsible for the transfer of technical capabilities and assuring 
consistent excellence between the laboratories. He is the chair of the Corporate 
QA committee and manages the blind interlaboratory performance studies for the 
organizatio!l. He assists in the training of personnel at individual laboratory 
locations in all operational aspects. In addition, Dr. Comeau provides a national 
presence for technical issues within the industry and regulatory agencies. He is 
currently involved in consultation on Gas Chromatography, GC/lv.IS, industrial 
waste treatment, high purity water production, process control and technical 
insurance matters. He is active in trace mass spectrometry and congener analysis 
of PCBs and PAHs. 

Experience: Vice President, Aquatec, Inc., Colchester, Vermont 1985 to 1993 

Dr. Comeau was responsibie for the continuous growth and expansion of 
Aqua tee's analytical capabilities .. A.s Vice President of the Chemistry Division, he 
was responsible for overall work flow and project direction for a group of one 
hundred scientists and technicians. His duties included goal setting, resource 
planning, staffing and client contact. He was also active in method design and 
implementation. 

Laboratory Director, Aquatec, Inc., Colchester, Vermont, 1976 to 1990 

Dr. Comeau was responsible for all technical aspects leading to Aquatec's entry 
into the EPA organic Contract Laboratory Program (CLP) in 1983. He was 
responsible for development of technology for gas chromatography and GC/lv.IS 

Chemist, Aquatec, Inc., Colchester, Vermont, 1973 to 1976 

Dr. Comeau was responsible for performing conventionc.l inorganic and metals 
analyses. In addition, he supported Aquatec's Environmental Division for 
establishing, monitoring, and maintaining field analytical systems for various 
projects. These projects encompassed a geographical region ranging from Florida 
to Alaska. 
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Experience: 
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(Continued): Vermont \Vater Resources L:i.boratory, 1\fontpelier, Vermont, Summcr1972 

Chemist 

Ayerst Laboratories, Rouses Point, New York Summers 1965-1971 

Chemist 

Education: Ph.D in Analytical Chemistry 
State University ofNew York 1975 

1968 

Specialized 

Bachelor of Science in Chemistry 
Manhattan College 

Training: Restek Expert Gas Chromatogtaphy Course with Konrad Grob 1994 

Incos Applications Programming, Finnigan Institute 1985 

Infrared Spectroscopy, Perk.in Elmer Corporation 1981 

Infrared Data Station Operation, Perkin Elmer Corporation 1981 

Capillary Chromatography for GC/MS, Finnigan Institute 1980 

Analysis of Priority Pollutants, Finnigan Institute 1980 

Miniranger Operation and Electronic Maintenance, Motorola 
Government Electronics Division 1975 

Other: 
General Radiotelephone Operator License 1987 

Professional 
Associations: American Chemical Society 
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Expert 
\Vitness 
Experience: New York State Department of Law, 1988-1992 

Various civil and criminal cases involving laboratory analysis of environmental 
samples. 

USEPA, 1988-1989 

Depositions and Testimony on New Bedford Harbor Food Chain Modelling Data. 

Massachusetts Attorney General's Office, 1990 

Natural Resource Damage Assessment in New Bedford Harbor. 

New York State of Environmental Conservation, 1986-1992 

Various civil and criminal cases involving laboratory analysis of environmental 
samples. 

Private 1983-1992 

Cases dealing with formaldehyde, defective building materials, tire related 
problems leading to an accident, product contamination, negligence in industrial 
processes relating to reverse osmosis. 

Publications: Krol, G., G. Boyden. R. Moody. B. Kho, and J. Comeau. "Thin Layer Separation 
and Detection of Free '.Estrogens," J. Chromatogr. 61, 1971. 

Bruckenstein, S., and J. Comeau. "Electrochemical Mass Spectrometry," 
Intennediates in Electrochemical Reactions, The Chemical Society, Faraday 
Division 56, 1973. 

Proposed Methods for Treatment of Plating \Vaste Discharne. Prepared for 
Fairbanks-Morse Weighing Systems, Division of the Colt Industries Operating 
Corporation, 1974. 

A Study of the Anodic Behavior of Propane Using Techniques of Electrochemical 
Mass Spectrometry, Ph.D. Thesis, SUNY at Buffalo, 1975. 

Chemical Characterization and Treatability Study oflndustrial Waste Effluent. 
Prepared for RCA Corporation, Mountaintop, PA, 1975. 
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Public.ations: 
(Continued): Binkerd, R., H.G. Johnston, and J.K. Comeau . Physical Impact Evaluation ofthe 

Discharge of Heated Water from the C.P. Crane Generating Station. Prepared for 
State of Maryland Department of Natural Resources, 1978. 

Physical Impact Evaluation of Chalk Point Generating Station's Cooling Water 
System of the Patuxent River. Prepared for the State of Maryland Department of 
Natural Resources, 1979. 

The Analysis of Fish for Trace Organic Contaminants Using Liquid 
Chromatography and Capillary GC/MS. Prepared for the State of Vermont 
Department of Health, 1981 . 

The Analysis of Polynuclear Aromatic Hydrocarbons in the Burlington Barge 
Canal Using Liquid ChromatoE!raphy and Capillary GC/MS. Prepared for the 
State of Vermont Department ofHealth, 1981. 

Identification and Quantification of PCB's As Isomer Groups by Gas 
Chromatography/Electron C~pture Detection on Low Level Extracts. Prepared for 
EPA Region 1, 1986. 

Standard Operating Procedures for Sample Preparation and Analysis for PCB 

Congeners iri Water, Sediment ar:d Particulates Samples, prepared for Phase 2A 

Remediation ·Investigation Studies of the Hudson River under contract 68-S9 -
2001 with TM1S Consultants Inc., l992 

Downey, P.C., Comeau, J.K., Binkerd, R.C. and Williams, J.W., Bioaccumulation 
of Selected Organic Compounds in Mussels Deployed near Deer Island Discharge 
and In Massachusetts Bay, Environmental Quality Department Technical Report 
Series No. 93-8, Massachusetts Water Resources Authority, Boston, MA 02 129, 
April 1993 

Comeau, J and Stidsen, G, Environmentally AJtered PCBs, Analytical Issues 
The Inchcape Edge , Issue 2, 1994 

Maney, J., Miller, G., Corneau, J. et al, "Misidentification of Organophosphate 
E sters during GC and GC/MS Analysis", Environmental Science and Technology, 
to be published Aug. 1995 
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PHILIP C. DO\VNEY, Ph.D., CFS 

Current 
Position: Director - Biological Division, Inchcape Testing Services I A qua tee 

Laboratories - Colchester, Vermont, 1985 to present. 

Dr. Downey is responsible for managing the environmental, microbiological, 
and toxicity laboratories, as well as directing field sampling and organism 
collections. He has had considerable experience managing complex biological 
projects involving electrofishing, rapid bic3.ssessment techniques, 
radio-telemetry behavioral investigations: and synoptic surveys of fish 
communities. Project responsibilities have included study design, statistical 
analyses, biological interpretation, and reporting. 

Representative Project Director experience includes: 

o 316 Demonstration for alternate thermal criteria. 

o Freshwater and saltwater bioaccumulation studies of vertebrates and 
invertebrates. 

o Feasibility studies and biological evaluation of a new State fish culture 
facility. 

o Fish enhancement studies conducted at several hydroelectric facilities. 

o Biological evaluation and conceptual renovation designs of the State of 
Vermont's five Fish Culture Stations. 

o Field fish collection support to the USEP A for a pilot lake monitoring 
study for the Environmental Monitoring and Assessment Program 
(EMAP). 

o Expert Witness Testimony. He provided a deposition for a lawsuit filed 
in the U.S. Federal Court concerning a paper mill's discharge. 



-
h1cl1cape Testing Se1-vices 
Aquatec Laboratories 

.5 .5 South Pa,k Dri,·c 
Colchester, VT 0.54 ◄ 6 
Tel. 802-6.5.5 -1203 
Fax. 802-6.5.5-1248 

Philip C. Downey, Ph.D. , CFS 
Page 2 

Previous 
Experience: Biologist, Aquatec Laboratories, Inc., 1981-1984 

Dr. Downey developed a comprehensive fisheries and aquatic biology 
investigative program to assess potential impacts of thermal effluent discharged 
during the summer to the Connecticut River. These studies concentrated on fish 
health, growth, survival and species composition of representative resident 
fishes. Other projects included feasibility studies for hydroelectric sites and fish 
health inspections for bait dealers in the State of New Hampshire. 

Lecturer, Unity College, Unity, Maine, August 1982 

Independent Work, 1978-1981 

He represented the United States as a delegate to the North Pacific Aquaculture 
Symposium, an international technical and scientific exchange program. 
Selected delegates from the United States, Canada, Japan and Union of Soviet 
Socialist Republics attended this biannual meeting. 

I 

Instructor, Washington State University/University of Idaho Summer 
Institute, June 1981 

Consultant, Sterling H. Nelson and Sons, Inc., 1979 

Dr. Downey was a co-author of a manual for trout and salmon production. 

Education: Ph.D . in Forestry Wildlife and Range Sciences; Field of Specialization -
Fisheries Resources, University of Idaho, 1982 

Master of Science in Fisheries, Louisiana State University, 1978 

Bachelor of Science in Natural Resources;, Field of Specialization - Fisheries, 
University of Michigan, 1975 

Bachelor of Science in Biology, Marietta College, 1975 

Certification:Certified Fisheries Scientist (Certification No. 1970) 
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Specialized 
Training: 

Professional 

Hydroacoustic Assessment Techniques, Biosonics, Inc. 
Habit.at Evaluation Procedures (HEP), Certified 
Hazardous Materials Incident Response Operations (165.5) 
SCUBA, NAUI Certified 
SCUBA, NAUI Advanced Certification 
Dale Carnegie-Effective Speaking and Human Relations 

1986 
1984 
1990 
1976 
1991 
1991 

Associations: Phi Sigma Biology Honor Society 
American Fisheries Society (AFS) 

· ·* Atlantic International Chapter 
* Bioengineering Section 

· * Fish Culture Section 
* Fish Health Section 

Vermont Subcommittee on Endangered Fishes (since 1985) 

Publications: Hall, . and Phi1ip Downey, 1994. Selected Organic and Metal Contaminant 
Bioaccurnulatioo in Mussels deployed in Boston Harbor and Massachusetts Bay. 
Poster presented at the Ninth Annual Boston Harbor/Massachusetts Bay 
Symposium. Boston, Massachusetts 

Downey. P. a.11d Joseph Comeau. 1993. Bioaccumu1ation of Organic 
Compounds in Mussels deployed at selected locations in Boston Harbor (abstract 
.anly)_. Paper presented at the SETAC 14th Annual Meeting, Houston, Texas 

Downey, P,, Maury Hall, and John Wiiliams, 1993. Organic Contaminant 
Bioaccurnulation in mussels deployed 'in Boston Harbor and Massachusetts Bay. 
Poster presented at the SET AC 14th Annual Meeting, Houston, Texas 

Downey, P. , Joseph Comeau , Roger Binkerd , and John Williams , 1993. 
Bioaccumu)ation of selected organic compounds in mussels deployed near Deer 
Island discharge and Mas<sachusetts Bay, 1992. Massachusetts Water Resources 
Authority (MWRA) Environment.al Quality Department Technical Report Series 
No. 93-8, MWRA, Boston, Massachusetts 
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JOSEPH ED\VIN, Ph.D 

Current 
Position: 

Previous 

Chemist, Inchcape Testing Senices / Aquatec Laboratories - Vermont, 
1988 to present 

Validate data of GC/MS analysis of organic chemicals (volatile, semivolatiles 
and pesticides/PCBs) in compliance with QA/QC requirements of EPA CLP 
Methodologies and Special Analytical Services. Provide technical and scientific 
support to GC/MS laboratory and data review personnel in method development, 
electronic data analysis, spectral interpretation and identification of organic 
compounds. 

Experience: Post-doctoral Research Associate, Research Associate, University of 
Vermont, Burlington, Vermont, 1981-1988 

Post-doctoral Research Associate, Philipps University, l\1arburg, \Vest 
Germany, 1979-1981 

Chemist, Chemiequip Pvt., Ltd., Bombay, India, 1973-1974 

Technical Assistant, Indian Institute of Technology, Bombay, India, 
1966-1970 

Chemist, Sarabhai Merck Ltd., Baroda, India, 1964-1966 

Education: Ph.D. in Inorganic Chemistry, Minor in Analytical Chemistry, Philipps University, · 
Marburg, West Germany, 1979 

M .S. in Chemistry, Kerala University, India, 1972 

B .S. in Chemistry, :Minor in Physics, Kerala University, India, 1964 

Professional 
Associations: American Chemical Society, since 1982. 

Publications: 19 Publications in JACS, J. Organomet, Chem., Angew. Chem., Organometallics, 
Chem. Ber. and Z. Naturforsch, and four conference and seminar presentations . 
Topics: Electrochemistry and Coordination Chemistry of Organometallics, 

Mass-Spectra, NMR, DNMR and IR-spectra of organic and 
organomatallic compounds. 
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PETER N. GALE 

Current 
Position: 

Previous 

Project Director, Inchcape Testing Serviccs/Aquatcc Laboratories, 
Colchester, Vermont, 1994-prcsent 

Mr. Gale has multiple responsibilities in the business stream of Aquatec 
Laboratories. These responsibilities include internal project direction for new 
market development, contract administration, receivables management and 
marketing and sales. 

Experience: F ounder and President of Target Reservoir Analysis Inc., Oklahoma C ity, 
Oklahoma, 1982-1994 

Target Reservoir Analysis is a formation evaluation group providing a variety of 
technical and laboratory services to the oil and gas industry. Services are 
provided in the areas of sedimentology, petrography, log interpretation, core and 
special core analysis, petrophysics and well completion engineering. Responsible 
for all administrative operations of the company including review of all project 
reports, development of new technologies to solve oil and gas industry problems 
and business development through marketing and sales activities. 

Research Assistant, Department of Pathology, University of Vermont 
l\'.fedical School, Burlington, Vermont 1979-1982 

Co-writer and Co-investigator of selected research grants investigating· mineral 
dust lung diseases. Responsible for managing an analytical laboratory consisting of 
light and petrographic microscopes, scanning and transmission electron 
microscopes, wavelength and energy dispersive spectrometers; image analyzer and 
x-ray diffractometer. Supervisor of three technicians. 

Project L eader, Engelhard Corporation, Edison, New Jersey, 1978-1979 

Responsible for development and application of analytical techniques to 
characterize ore deposits and industrial mineral products . The work employed the 
use of a petrographic microscope, x-ray diffraction and x-ray fluorescence units 
and both scanning and transmission electron microscopes. Supervisor of two 
technicians. 
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Pre\'ious 
Experience 
(continued): Teaching Assistant, University of Vermont, Burlington, Vermont, 1975-1978 

Responsibilities included preparation oflectures and supervision of laboratory 
sections in mineralogy. 

Education: Bachelor of Science in Geology 
St. Lawrence University, Canton, New York 1974 

Master of Science in Geology 
University of Vermont, Burlington, Vermont 1980 

Publications: Doolan, B.L., Gale, M.H., Gale, P.N. and Hoar, R.S., "Geology of the Quebec 
Re-entrant: Possible constriants from early rifts and the Vermont-Quebec 
Serpentine Belt," in Major Structural Zones and Faults of the Northern 
Appalachians, Geological Association of Canada Special Paper 24, P. St. Julien 
and J. Beland, Editors, p. 85-115, 1982. 

Gale, P.N. and Doolan, B.L., "The Bolton Igneous Group and its Plate Tectonic 
Significance in North-Central Vermont and Adjacent Quebec," Vermont 

· Geological Society Abstract, V. 4, Nov. 4, 1978. 

Gale, P.N., Carpenter, B.N., Nick, K.E., "Comparison ofBorehold Image Logs 
and Conventional Cores in Fractured Sandstones" AAPG Abstract June 1994. 

Gale, P.N., Conway, M.C., Nick, K.E., Carpenter, B.N., Byrnes, AB., 
"Characterization of Cretaceous and Jurassic Reservoirs, Vat Yegan Field \Vestern 
Siberia, Solutions to Reservoir Production Problems" AAPG Abstract June 1994. 

Hemenway, D.R., Sylwester, D., Gale, P.N.;Vacek, P. and Evans, J.N., Sources 
of Variability of Deposited Inhaled Dust in Aerosol Exposure Chambers, American 
Industrial Hygene Association, V. 44, p. 655-658, Sept. 1983. 

Lapenas, D.J., Davis, G.S., Gale, P.N., Brody, A.R., Mineral Dusts as Etiologic 
Agents in Pulmonary Fibrosis: the Diagnostic Role of Analytical Scanning 
E lectron Microscopy. American Journal of Clinical Pathology, V. 7~,.. N. 5, Nov., 
1982. 
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Publications 
(continued): Lapenas, D.J. and Gale, P.N., Kaolinite Pneumoconiosis: A Case Report, 

Radiologic, Pathologic and Mineralogical Findings, Am Rev Respir Dis, 1984 130: 
282-288. 

Specialized 

Nick, K.E., Gale, P.N., Carpenter, B.N., King, E.L., Siemers, C.T., Peck, C., 
Elmore, R.,D., "Reservoir Characterization of the Deep Upper Morrow Puryear 
Sequence in the Anadarko Basin Western Oklahoma and Texas Panhandle" 
AAPG Abstract June 1992. 

-
Peck, C.J., Elmore, R.D., Gale, P.N., Carpenter, B.N., "Porosity Preservation and 
Development in the Prairie Du Chien Sandstone M.ichigan Basin" AAPG Abstract 
June 1989. 

Stanley, R.S., Doolan, B.L., Gale, P.N., Hoar, R.S. and Hollis, M.A, "Plate 
Tectonic Interpretation of the Cambrian and Ordovician Rocks in North-Central 
Vermont," Vermont Geological Society Abstract, V. 4, Nov. 4, 1978. 

Training: Sales School-Real World Selling Skills, Rick AJan and Associates, January 1995. 



-
-

Inchcape Testit1g Se1~ces 
Aquatec Laboratories 

n South rark Drive 
Colchester, VT O.s446 
Tel. 802~55-1203 
Fa.x. 802~55-1248 

DEBORAH H . GAYNOR, Ph.D. 

Current 
Position: 

Previous 

Gas Chromatography/Mass Spectrometry Laboratory Section Head, 
Inchcape Testing Services/ Aquatec Laboratories - Colchester, Vermont, 
1992 to present. 

Manages a seven instrument GC/MS laboratory analyzing volatile and 
semivolatile samples according to EPA Superfund and standard methods. 
Responsible for overseeing daily laboratory operations such as sample handling, 
analysis, data processing and review, and report generation. 

Experience: Chemist - GC/!vfS Data Analysis Section, Aquatec Laboratories, 1991-1992 

Interpreted GC/MS semivolatiles analysis, reviewed data, and generated reports 
according to EPA Superfund and New York State methods. 

Research Fellow, Dartmouth College - Department of Chemistry, 
1987-1991 

Developed an analysis of pesticides at trace levels in cloud water samples. 
Techniques used included solid phase extraction and capillary GC/FID 
(HP5890A), and GC/MS (Finnigan 4000) with use of selected ion monitoring. 

Research Assistant, Dartmouth College - Department of Chemistry, 1986 

Managed a laboratory for an 8-member research group and developed an HPLC 
separation of chromium:DNA adducts. 

Research Assistant, University of Vennont - Department of Medicine, 
1981-1985 

Performed structural investigation of circulating insulin in diabetic and control 
patients using techniques of affinity and gel filtration chromatography, gel 
electrophoresis, and HPLC. 

Laboratory Technician, University of Pennsylvania - Diabetes Research 
Center, 1979-1981 

Prepared tissue for quantitative microhistochemical analysis and performed 
enzyme assays in tissues of diabetic and control animals. 
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Specialized 
Training: Mass Spectral Interpretation, Professional Analytical and Consulting Services, 

Inc., June, 1994. 

Education: 

Professional 

Ph.D. in Chemistry, Dartmouth College, 1991 

Thesis: Pesticides in Cloudwater at Low and High Elevation Sites in New 
England 

B.A. in Biology, :Middlebury College, 1977 

Associations: American Chemical Society 
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RICHARDT. GOI\1EZ 

Current 
Position: Project Director, Inchcape Testing Services/ Aquatec Laboratories -

Colchester, Vermont, 1987 to present. 

Mr. Gomez serves as the director of several large analytical support projects on 
behalf of premier engineering firms and corporate clients. He also serves as 
Aquatec's primary sales representative for the Chemistry Division, successfully 
providing assistance and guidance to existing and potential clients through the 
integration of his laboratory experience with a sound working knowledge of 
current EPA methodologies and environmental regulations. 

Chemist, Inchcape Testing Services / Aqua tee Laboratories - Colchester, 
Vermont, 1985-1987 

Work centered around conducting special chemistry projects for corporate 
clients, as field studies involving high purity water pilot testing and 
troubleshooting, and cooling tower monitoring programs. Mr. Gomez 
conducted a laboratory pilot study to determine the potential for biodegradation 
of fuel oil in contaminated soil following application of nutrients to stimulate 
endogenous and exogenously applied bacteria. He was also the project director 
for the New York State DEC contract lab program at this time. 

Analytical Chemist, 1982-1985 

Mr. Gomez analyzed water, soiVsediments, and hazardous waste samples. 
Analytical techniques performed during this time included gas chromatography 
(GC), gas chromatography/mass spectrometry (GC/MS), infrared, ion 
chromatography, inductively coupled plasma and flame atomic absorption 
techniques for metals determination, bomb calorimetry, flashpoints, and a 
multitude of wet chemistry and bacteriological testing. 

Analytical Chemist, Parke-Davis Co. , Holland, Michigan, 1980-1982 

Duties included the analysis of all raw materials used in chemical 
manufacturing, as well as intermediary reaction products formed during the 
synthesis of specialty chemicals and pharmaceutical products. Analytical 
techniques routinely performed included gas chromatography, high pressure 
liquid chromatography, infrared, UV-Visible spectrophotometry, and nuclear 
magnetic resonance, as well as other tests listed in the U.S. Pharmacopoeia. 
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Previous 
Experience 
(Continued) : Technician in the Electron M.icroscope Facility, University of Vermont -

Department of Pathology, 1979-1980 

Duties included tissues preparation and thin sectioning of the plasticized tissue, 
electron microscopy (EM) of thin sections, photographic plate developing of the 
EM pictures taken, and printing the pictures by standard darkroom techniques. 

Research Technician - National Childhood Development G rant, 1975-1979 

Project goals centered on establishing a link between fetal kidney damage and 
pulmonary hypoplasia. Experimental methods performed ir.cluded the use of 
radioisotopic techniques and electrolytic radiorespirometry to biochemically 
evaluate chick embryo metabolism after administering nephrotoxic polyamines 
to damage the kidneys. Electron microscopy of fetal tissues was performed to 
provide morphological support of this theory. 

Analytical Chemist, International Business Machines, Corp., Essex 
Junction, Vermont, Summer 1974 

Education: Master of Science in Cell Biology, University of Vermont, 1982 

Bachelor of Science in Biochemistry , University of Vermont, 1975 

Specialized 
Training: 

Professional 

Waters Associates Liquid Chromatography School, 1982 

Hewlett Packard High Resolution Capillary Chromatography School, 1984 

Sales School-Real World Selling Skills, Rick Alan and Associates, October 1993; 
June 1994 and January 1995. 

Associations: American Chemical Society, past member 
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DAVID 1\1. HARD,VICK 

Current 
Position: \Vet Chemistry Laboratory Section Head, Inchcape Testing Services/ 

Aquatec Laboratories - Colchester, Vermont, 1991 to present. 

Mr. Hardwick is responsible for the efficient operation of the inorganics 
laboratory. His extensive experience as an analyst enables him to take on more 
managerial responsibilities as the laboratory increases in number of employees 
and the range of analyses performed. He coordinates with Project Directors and 
clients to ensure that project objectives are met and reviews data for quality 
control. 

Chemist, \Vet Chemistry Labontory, Inchcape Testing Services/ Aquatec 
Laboratories - Colchester, Vermont 1987-1991 

As an analyst in the \Vet Chemistry Section Mr. Hardwick was primarily 
responsible for ion chromatography, organic/inorganic carbon analysis, organic 
halide analysis and a wide variety of spectrophotometric and titrimetric 
procedures. · 

Upper Level Technician - Department of Pathology, University of 
Vermont, Burlington, Vermont) 1984-1987 

Studied asbestos toxicity. Extensive experience with tissue/ organ culture, 
radioimmunoassays, and enzymatic measurement. Routine use of carcinogens 
and radioisotopes. Graphics and photographies production. 

Laboratory Admi'nistrator and Technologist - Department of Psychiatry, · 
1984-1987 

Studied blood platelet activation and differentiation of neuroblastoma hyblid 
cells. Research responsibilities included tissue culture, drawing human blood 
donors, monoclonal antibody production, column chromatography and 
radioimmune procedures. Administration duties related to 4-6 lab personnel and 
their associated projects, equipment, set-up and maintenance; equipment and 
supply ordering. Laboratory Photographer. 
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PreYious 
Experience 
(continued) : Laboratory Technician, St. Francis Hospital, Colorado Springs, Colorado, 

1981 to 1984 

Processed all routine and STAT blood chemistry tests, and drew venous and 
arterial blood specimens. During employment, assumed increased 
responsibilities for quality control and instrument maintenance. The nature of 
the work stressed individual precision, accuracy, and organization, while 
demanding the ability to function as part of a team. 

Laboratory Technician - Department of Pathology, University of Vermont, 
Burlington, Vermont, 1977-1981 

Investigated secretory mechanisms of t.""acheal organ cultures as pertaining to 
cystic fibrosis . Work involved tissue and organ culture techniques, bacterial 
toxins, carcinogenic and radioactive compounds. Preparation of samples of 
scanning and transmission electron microscopy. Use of JEOL 35 SEM. 
Extensive photographic responsibilities. 

Laboratory Technician - Department of Biochemistry, 1977-1981 

Beryllium toxicity in murine fibroblast monolayers in culture. Laboratory 
Photographer. 

Education: Bachelor of Science in Biochemistry, University of Vermont, 1977 

Professional 
Associations: Alpha Zeta Honorary Society 
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1\1ICHAEL T. HEVvLETT 

Current 
Position: 

PreYious 

Sample .l\1anagement Section Head, Inchcape Testing Services/ Aquatec . 
Laboratories - Colchester, Vermont, 1991 to present. 

Mr. Hewlett oversees the sample management section. He is responsible for 
sample log-in and maintaining chain-of-custody protocol of the samples from 
time of receipt until dispo!:al. He is also responsible for ensuring that all 
instrumentation and equipment in sample management meet performance criteria 
and calibration requirements. 

Experience: Environmental Ctemist, Aquatec Laboratories, 1989-1991 

Mr. Hewlett managed the in-house hazardous waste stream and prepared 
hazardous waste management/environmental regulatory compliance programs 
for clients. He also performed site assessments, site remediations, and waste 
management audits at client locations. 

Field Supervisor/Project Manager, Rollins ChemPak, Inc., East Fishkill, 
New York, 1988-1989 

As Field Supervisor/Project Manager at a major IBM plant, Mr. Hewlett 
monitored an annual million dollar operation and a complete "lab-pack" system. 
He managed several complex waste streams and supervised four employees in 
chemical distribution and hazardous waste regulatory compliance. 

Field Chemist, Roliins Chem.Pak, Inc., Chadds Ford, Pennsylvania, 
1987-1988 

Mr. Hewlett supervised other field chemists in the identification, classification, 
segregation/packing and documentation of hazardous waste for disposal. He 
also dealt with federal regulatory agencies and worked extensively with a 
variety of large and small generators in over fifteen states. 

United States Marine Corps., 1986-1987 
.. 

Participated in Officer Candidate School (OCS) upon graduation from college. 
Served at Quantico, Virginia until a severe elbow fracture ended his 
participation in the program. 
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Education: Bachelor of Science in Biochemistry 
Indiana University 

Specialized 

Master of Business Administration 
University of Vermont 

1986 

1995 

Training: Hazardous Materials Incident Response Operations (165.5), 1989 

Prof esional 

Hazardous \Vaste Handling, Rollins Environmental Service, 1987 

Advanced First Aid, Red Cross, 1988 

Associations: American Chemical Society 

.5.5 Soulh Park Drive 
Colchester, VT 05446 
Tel. 802-6~5-1203 
f&X. 802-655-1248 
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H.GREGORYJOHNSTON 

Current 
Position: 

Education: 

Specialized 
Training: 

Professional 

Director of Technical Services Division, Inchcape Testing Sen-ices/ 
Aquatec Laboratories - Colchester, Vermont, 1975 to present. 

Overall responsibility for the design, implementation, operation, and 
maintenance of computer network, support systems, and laboratory 
instrumentation. Currently involved in development of computer systems for 
laboratory automation and electronic delivery and management of data. He is 
also responsible for the development of software, automation techniques, and 
mathematical models for project appiications. 

U.S. Air Force, 1970-1972 

Master of Science in Mathematics, University of Vermont, 1976 
Bachelor of Science in Mathematics, University of Vermont, 1974 

Incas Application Programming, Finnigan Institute, 1985 
Miniranger Operation and Electronic Maintenance, Motorola, Government 
Electronics Division, 1978 

Associations: American Association of Computing Machinery 

Publications: Binkerd, R., H.G. Johnston, and J.K. Comeau. Physical Impact Evaluation of 
the Discharge of Heated Water from the C.P. Crane Generating Station. 
Prepared for State of Maryland Department of Natural Resources, 1978. 

Determination of Optimal Setting of Condenser Cooling System Facilities. 
Prepared for Vermont Yankee Nuclear Po~er Corporation, 1983. 

Diffuser Performance Investigation at Indian Point Nuclea.rGenerating Station. 
Prepared for Consolidated Edison Company of New York, 1978. 
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Publications 
(continued) : Hydrographic Study of Hawk Inlet using Fluorescence Tracer Techniques. 

Prepared for Martin Marietta Corporation, 1980. 

Operational and Biological Studies. Prepared for Vermont Yankee Nuclear 
Power Corporation, 1983. 

Physical Impact Evaluation of Chalk Point Generating Station's Cooling \Vater 
System of the Patuxent River. Prepared for the State of Maryland Department 
of Natural Resources, 1979. 

Turbine Discharge Determination, Sawmill Station. Prepared for James River 
Corporation, 1981. 

Turbine Discharge Determination, Shawmut Station. Prepared for Central 
Maine Power Company, 1982. 
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JAJ\lES \V. l\1ADISON 

Current 
Position: 

PreYious 

Project Director, Inchcape Testing Services/ Aquatcc Laboratories -
Colchester, Vermont, 1993 to present. 

Mr. Madison serves as the director of several large analytical support projects 
on behalf of premier engineering firms and corporate clients. As one of 
Aquatec's customer service representatives, he is a liaison between the clients 
needs and laboratory capabilities. He provides assistance and guidance to 
clients through the integration of his laboratory experience with a sound 
knowledge of current EPA methodologies and environmental regulations. 

Experience: Chemist, Inchcape Testing Services-Aquatec Laboratories, 1988 - 1993 

Mr. Madison was responsible for GC analysis of various pesticide, herbicide 
and PCB compounds in water, soil, air and biota samples using EPA 500, 600 
and 8000 methods and EPA CLP protocols. He was also responsible for 
organizing the analysis of soil, water and biota for the presence of PCB 
congeners. 

Environmental Field Technician, Inchcape Testing Services-Aquatec 
Laboratories, 1987-1988 

Mr. Madison was responsible for ground water monitoring well installation and 
subsequent sample collection. He was also a team member on numerous 
sampling projects at industrial sites requiring full TCLJTAL analyses. 

Laboratory Technician, Inchcape Testing Services-Aquatec Laboratories, 
1985-1987 

Mr. Madison performed sample extraction for pesticide/PCBs, base/neutral 
acids, herbicides, and other organic contaminants. He was a special project 
team member for the Love Canal Habitability Study. 

Education: Bachelor of Science in Geology/Environmental Science, St. Lawrence 
University, Canton, New York, 1983 

Awards: Recipient of the Inchcape Excellence Award for outstanding contribution to 
Inchcape for the second half of 1994 

Specialized 
Training: Sales School-Real \Vorld Selling Ski lls, Rick Alan and Associates, March 1994. 
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PAULINE T. 1\1ALIK 

Current 
Position: 

Previous 

Sales and l\farketing Director, Chemistry Project Director, Inchcape 
Testing Services/Aquatec Laboratories - Colchester, Vermont, June 1993 to 
present. 

Ms. Malik directly oversees the Project Directors and Sales Personnel at 
Inchcape Testing Services- Aquatec Laboratories. As Sales and Marketing 
Director, Ms. Malik is responsible for overseeing all projects that are in-house, 
coordinating proposals, providing guidance and support to the Project Directors 
a11d ensuring consistency in all sales and marketing activities. All external and 
internal marketing activities are the direct responsibility of the Sales and 
Marketing Director. In addition, she is responsible for coordinating the design 
and development of all publications and marketing tools for the laboratory. 

Experience: P r oject Director, Aquatec ~ aboratories, Inc., 1988-1993 

As a project director, Ms. Malik's responsibilities included communicating 
information to clients concerning sample handling and applicability of EPA 
methodologies, relaying their needs to the laboratory personnel, and interpreting 
results when requested. Ms. :tvfalik managed many large environmental projects. 
As needed, Ms. J-..1aEk is responsible for soliciting Aquatec's services to 
environmental consulting and engineering firms. She is also responsible for 
responding to Rr~/RFQs requiring technical expertise. 

Graduate Teaching Assistant, University of Vermont, Burlington, Vermont, 
1982- 1987 

Ms. Malik was responsible for instructing the advanced freshman inorganic 
chemistry laboratory. 

Undergraduate Re!;earch Assistant, State University of New York at Buffalo, 
Buffalo, New York, 1981-1982 

11s. h1alik synthesized organometallic compounds with subsequent kinetic studies. 
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Education : Graduate Studies in Inorganic Chemistry, University of Vermont, Burlington, 
Vermont 

Specialized 
Training: 

Professional 

B.S. in Chemistry, State University of New York at Buffalo, Buffalo, New York, 
1982 

Executive Development Program, Cornell University-The Johnson School. 
Intensive Management Train;ng Course sponsored oy Inchcape Testing Services. 
August 1994. 

Sales School-Real World Selling Skills, Rick Alan and Associates, October 1993; 
June 1994; March 1994 and January 1995. 

Associations: American Chemical Society 

Women in Science 
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R. 1\1ASON l\1cNEER, Ph.D. 

Current 
Position: 

Previous 

Senior Chemist, Inchcape Testing Services/ Aquatec Laboratories -
Colchester, Vermont, 1974 to present. 

Dr. McNeer evaluates the analytical work performed for clients in private 
industry, including the detailed review of analytical data produced by the 
orga..'1ic and inorganic laboratories. With over forty years of experience in 
environmental studies and analytical chemistry, he serves as a technical resource 
for the laboratory in the fields of organic and inorganic analytical chemistry. 
He also provides reports and consultation to clients in private industry by 
applying various methods of chemical analysis and interpreting analytical 
results. 

E}..-perience: Project Director , Ecological Studies, Vermont Yankee Nuclear , Power 
Station, Vernon, Vermont, 1974-1983 

During this time Dr. McN~r provided annual reports which assessed the 
environmental impact of Vermont Yankee's open cycle cooling process on the 
local waterway. The object of the project was to monitor water quality and the 
impact on biological fauna from the open cycle cooling process . 

Chemist, Summers 1970-1973 

He was responsible for field studies and chemical analysis of water quality for 
the Vermont Yankee Nuclear Power Station. The data gathered on water 
conditions and biol~gical fauna downstream from Vermont Yankee formed the 
basis for assessing the future environmental impact of open cycle cooling. 

Chemist - Biological Division, Webster-Martin, Inc. , South Burlington, 
Vermont, Summers 1968-1970 · 

He performed environmental field work and chemical analysis. 

Chemist - Department of \Vater Resources, State of Vermont, Summers, 
1952-1967 

Dr. McNeer performed environmental field work and chemical analysis of 
water from lakes throughout the State of Vermont. The object of such studies 
was to establish baseline data for water quality standards and to monitor the 
effects of sewage effluent discharge into rivers and lakes . 



-
Inchcape Testing Se1~ces 
Aquatec Laboratories 

R. Mason McNeer, Ph .D. 
Page 2 

PreYious 
Experience 
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(Continued) : Professor, Norwich University, Department of Chemistry, Northfield, 
Vermont, 1951-1974 

Education: Ph.D. in Organic Chemistry, University of Chicago, 1952 

Bachelor of Science in Chemistry, University of Chicago, 1948 

Professional 
Associations: American Chemical Society 

Phi Beta Kappa 

The Society of the Sigma Xi 
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BRIAN D. l\10FFA T 

Current 
Position: 

Previous 

Biology Quality Assurance Officer, Inchcape Testing Services/Aquatec 
Laboratories, Colchester, Vermont, 1994 to present 

The position of Biology QA Officer provides administrative and technical support 
to the toxicity and m.icrobioiogy laboratories. Administrative support involved the 
development of new laboratory protocols and the refinement of existing protocols. 
Administrative support also includes the creation and management of all Biology 
SOPs as well as data verification on final client reports. Technical support 
indudes various laboratory duties as needed; e.g., macroinvertebrate identifications 
and toxicity testing. 

Experience: USF Public Health Traineeship, University of South F lo r ida, 1990-1993 

Master of Science in Public Health Program, with emphasis on environmental 
health, thesis work on the toxicity of disinfected municipal wastewater and 
developed in vivo enzyme inhibition assay for marine rotifers. 

Thornton Laboratories-Bioassay Department, 1992-1993 

Developed and implemented a quality control plan, trained and supervised student 
interns, maintained cultures of Daphnia, Ceriodaphnia, Pimephales and Cyprinella 
and conducted acute and chronic toxicity tests using aquatic vertebrates and 
invertebrates. 

University of Tampa-Biology Department, 1989-1991 

Developed in vivo & in vitro toxicity tests using aquatic animals, managed data 
collection and conducted statistical analyses, monitored and maintained rotifer and 
algae cultures and supervised and trained unqergraduate lab technicians. 

University of Tampa-Biology Department, 1986-1988 
Conducted various mating experiments between geographically isolated 
polychaetes, collected data and conducted statistical analyses, monitored and 
maintained polychaete cultures and assisted in specimen collection. 

Education: :Master of Science in Public Health 
University of South Florida 

Bachelor of Science in Marine Science/Biology 

1993 

University of Tampa 1988 
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JOSEPH J. ORSINI JR., Ph.D. 

Current 
Position: 

Previous 

Assistant Laboratory Operations Director, Inchcape Testing Services/ 
Aquatec Laboratories, Colchester, Vermont, 1994 to present. 

Responsible for assisting the Laboratory Operations Director in all of the overall 
activities of the analytical laboratories. Additional responsibilities include 
management of the laboratories, Diskette Deliverable System, general process, 
development and assistance in solving the technical problems of the laboratory. 

Experience: Metals Laboratory Section Head, Inchcape Testing Services/ Aquatec 
Laboratories, Colchester, Vermont, 1988 to 1994. 

Dr. Orsini's responsiblities included personnel management, ICP analysis and 
development for ICP, furnace and cold vapor analyses 

Dr. Orsini developed ICP hydride methodologies for the analysis of arsenic and 
selenium in difficult matrices. 

Ph.D. Program, University of Vermont, Burlington, Vermont, 1982-1988 

He developed an expertise in modem electroanalytical techniques including 
voltammetric and coulometric meLiods and in the synthesis of organometallic, 
inorganic and organic compounds. He is experienced with nuclear magnetic 
resonance spectroscopy including use of fourier transform instruments to study 
va.ri.ous nuclei in static and dynamic environments and in the use and 
interpretation of mass spectral data. Strong background in manipulations of air 
sensitive materials by schlenk and vacuum line techniques and in spectroscopic 
techniques including electron paramagnetic resonance, ultraviolet, visible and 

· infrared spectroscopy. He utilized gas chromatography in the analysis of 
organics from organometallic decomposition reactions. Working knowledge of 
computerized data analysis and simulations of cyclic voltammograms and 
nuclear magnetic resonance spectra. 

Teaching Assistantship at University of Vermont, 1982-1988 

Teaching Assistantship at Plattsburgh State College, 1981-1982 

Undergraduate Research Assistant with Professor Gerald F. Kokoszka,. 
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Summers of 1980, 1981 and 1982 

Education: Ph.D. in Analytical Chemistry, University of Vermont, 1989 

Specialized 
Training: 

Candidate for Dr. of Philosophy under Professor William E. Geiger. 
Specializing in the electrochemistry of organometallic rhodium, palladium and 
manganese compounds. Included speciation studies of rhodium hydrogenation 
catalysts via high speed cyclic voltammetry. 

Three semester course in atomic spectroscopy, 1983 

B.A. in Chemistry, Plattsburgh College of Arts and Science, State University of 
New York, 1982 

Studied mixed-valence benzotriazolato copper clusters using electron 
paramagnetic resonance spectroscopy. 

Mass Spectral Interpretation, Professional Analytical and Consulting Services, 
Inc., June, 1994. 

Publications: Kokoszka, G.F., J. Baranowski, C. Goldstein, J. Orsini, A.D. Mighell, V.L. 

Professional 

Himes, and A.R. Siedle. "Two-Dimensional Dynamic Jahn-Teller Effects in a 
Mixed-Valence Benzotriazolato Copper Cluster, Cu5 (BTA)6 (RNC)4." J. Am. 
Chem. Soc. 1983, 105, 5627. 

Karlin, K.D. , P .M. Cruse, G.F. Kokoszka, and J.J. Orsini. "ESR Spectra of 
New Dicopper (II) Complexes of Novel Binucleating Ligands." Inorg. Chim. 
Acta 1982, 66, L57. 

Associations: American Chemical Society, Division of Inorganic Chemistry 

Analytical Chemistry , and Industrial and Engineering Chemistry 

Green Mountain Section of American Chemical Society 
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1\1ARK T. PI-IILLIPS 

Current 
Position: 

Previous 

Organic Extraction Laboratory Section Head, Inchcape Testing Services/ 
Aquatec L-iboratories - So. Burlington, Vermont, 1994-prescnt. 

Mr. Phillips manages the water extraction laboratory. He is responsible for the 
planning and scheduling of the various extraction methods, and for managing 
the personnel in the lab. He is also responsibie for technological improvements 
and method development for the extraction lab. 

Experience: Water Extraction Group Leader, Inchcape Testing Services/ Aquatec 
Laboratories - Colchester, Vermont, January 1992 - 1994. 

He is responsible for preparing samples for gas chromatography analysis, 
including pesticides/PCBs, base/neutral acids, and herbicides. He is 
experienced in EPA, New York State, and OLM0l contract laboratory protocols 
for low and medium level media. His other experience includes PCB 
congeners, continuous liquid- liquid extractors, and gel permeation cleanup 
operations. 

Chemist, Aquatec Laboratories, Inc., July 1991 - January 1992 

Mr. Phillips is a chemist in the organic extraction laboratory. His primarJ 
duties include preparing soil and water samples for gas chromatography and 
mass spectroscopy analysis, including pesticides/PCB' s, base/neutral and 
herbicides. He is experienced in TCLP and EPTOX procedures; EPA, New 
York State, and OLM0l.8 contract laboratory protocols for low and medium 
level media; and PCB congeners continuous liquid-liquid extractors, and gel 
permeation cleanup operation. 

On-S ite Technician, Vermont Association· of Conservation Districts On-Site 
Sewage, Program, l\fontpelier, Vermont, 1989-1991 

Provided 14 towns with expert technical data regarding on-site sewage disposal 
technology. Evaluated and interpreted soils and groundwater movement in 
facilitating designs for sewage disposal systems. Creating contour maps and used 
technical writing as well as drafting skills to develop precise blueprints. 

Education: Bachelor of Arts in Environmental Studies, Johnson State College, Johnson, 
Vermont, !\fay 1988 
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DA YID S. ROBINSON 

Current 
Position: 

Previous 
Experience: 

Business Development Representative, Mid-Atlantic Region, Philadelphia, 
PA, April 1995 to present 

Responsibilities include establishing business relationships with 
Architectural/Engineering and industrial firms in the Mid-Atlantic states and 
servicing existing clients in the region. 

Project Director, Inchcape Testing Services/Aquatec Laboratories -
Colchester, Vermont, 1993 to 1995. 

Mr. Robinson served as the director of several large analytical support projects 
on behalf of premier engineering firms and corporate clients. He also served as 
one of Aquatec's customer service representatives for the Chemistry Division, 
successfully providing assistance and guidance to existing and potential clients 
through the integration of his laboratory experience with a sound working 
knowledge of current EPA methodologies and environmental regulations. 

Chemist, Aquatec Laboratories, 1992-1993 

Mr. Robinson is a specialist in the analysis of volatile and sem.ivolatife organic 
compounds in water, soil, and air samples using EPA and ASTivf methods. 
Method development in fuel oil analysis. 

Applications Specialist, Sentex Sensing Technology, Inc., Ridgefield, New · 
Jersey, 1989-1992 

Mr. Robinson was primarily responsible for design and development of portable 
gas chromatographs for field environmental analysis. Customer interaction 
including on-site consulting and training in the use of instrument. Application 
and method development for unique analytict1;l problems and radiation safety 
officer. 

Research Chemist, University of Vermont, Burlington, Vermont, 1986-1989 

Mr. Robinson did research in Atomic Spectrometry and developm-ent of 
instrumentation for direct solid sample analysis of inorganic pollutants. 
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Previous 
Experience 
(continued): 

Education: 

Laboratory Technician, Baker Instruments Corporation, Allentown, 
Pennsylvania, 1985-1986 

Mr. Robinson was responsible for the initial studies and characterization in newly 
developed reagent for the quantitative determination of calcium in human 
serums. Developed assay method for automated clinical instrument. 

Master of Science in Analytical Chemistry, University of Verrnon_t, 1989 

Bachelor of Science in Chemistry, Muhlenberg College, 1986 

Publications: D. Robinson, A Linenberg, R. Davis, "Hazardous Waste-site Measurements of 
Low Levels of Chlorinated Hydrocarbons using a Portable G. C." Hazardous 
Materials Control, May/June 1991. 

David Robinson, Kelly Mason, Frank Dorman, and Joel Goldberg, "Evaluation 
of a Commercially Available Laser Scanning :Microdensitometer for Emmission 
Spectrographic Measurements" Applied Spectroscopv, Volume 44-9, 1990. 

A Linenberg, R.K. Davis, and D.S. Robinson, "On-Site Use of Purge-and-Trap 
Technique for Instantaneous Groundwater Analysis", Hazardous \\Tastes and 
Hazardous Materials. December 1990. 

Presentations: "Analytical Studies of a Plasma Gun Direct Solid Sampling Atomic Emission 
Source", Joel M. Goldberg. David S. Robinson, Lisa Lanning, Garrett J. 
McGowan and James L. McKinstry, 1990 Winter Conference on Plasma 
Spectrochernistry, St. Petersburg, FL (1990). 

A Linenberg, R.K. Davis, and D.S. Robinson, "Hazardous Waste-Site 
Measurements of Low Levels of Chlorinated Hydrocarbons Using a Portable 
G.C. 11

, HM"CRI Seventh National RCRA/Superfund Conference. St. Louis, MO 
(1990) . 

A. Linenberg, R .K. Davis, and D.S. Robinson, "On--Site Use of Purge-and-Trap 
Technique for Instantaneous Groundwater Analysis", I-Th1CRI Seventh National 
RCRA/Superfund Conference, St. Louis, MO (1990). -
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Presentations 
(continued): 

Specialized 
Training: 

David S. Robinson and Joel M. Goldberg, "Spectroscopic Characterization of a 
Plasma Gun Source for Atomic Spectrometry", Fifteenth FACSS Conference, · 
Detroit, MI (1988). 

David S. Robinson, Kelly J. Mason, and Joel M. Goldberg, "Evaluation of a 
Commercially Available Laser Scanning Microdensitometer for Emmission 
Spectrographic Measurements", Fourteenth FACSS Conference, Detroit, MI 
(1987). 

Sales School-Real \Vorld Selling Skills, Rick Alan and Associates, March 1994. 
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l\1ARTHA E. ROY 

Current 
Position: 

Previous 

Quality Assurance Officer, Inchcape Testing Services I Aquatec 
Laboratories - Colchester, Vermont, June 1993 to present. 

As Quality Assurance Officer, Ms. Roy is responsible for the continuous 
development and implementation of the Quality Assurance Program for 
inorganic and organic analyses cf environmental samples. She prepares and 
maintains the Laboratory Quality Assurance Program Plan (QAPP), Quality 
Assurance Project Plans (QAPjP) and work plans for large envircnmental 
projects. Other responsibilities include participating in and responding to audits 
from government and regulatory agencies, conducting internal audits of the 
laboratory and monitoring the use of quality controls within the lab. In 
addition, she oversees performance evaluations, certifications, reviewing 
analytical reports, following up on corrective action reports and project 
coordinating. Ms. Roy is also an active member of the Corporate QA 
Committee, which is responsible for compliance to corporate quality assurance 
standards and other QA matters. 

Experience: Inorganic Reporting Supervisor, Aquatec Laboratories, Inc., 1991-1993 

Primary responsibility included the review and reporting of all inorganic data 
(wet chemistry and metals). Developed use of the Ward inorganic software for 
metals CLP forms and diskette deliverables. 

Project Director, 1988-1993 

Project Director of several New York State and Superfund affiliated projects. 
Responsibilities include client contact, initiation of required analysis, and 
coordination of results and supportive documentation into a data package for the 
client. 

QA/QC Assistant, 1985-1988 

Ms. Roy was primarily responsible for the review of inorganic data g~nerated at 
Aquatec. Other duties included some review of GC and GC/MS data, 
communicating with clients, organizing final client reports, and supervising two 
large government contracts. 
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Previous 
Experience 
(continued) : Laboratory Instructor and Research Technician, University of Vermont -

Department of Zoology, 1983-1985 

Duties included teaching laboratory sessions, supervising work study students, 
collecting water and benthic samples a.S part of an acid rdin study, and doing 
extensive data analysis on the information gathered. 

Student Teacher, St. 1\1.icbael's College, Winooski, Vermont, 1981-1982 

Education: Master of Science in Lirnnology, University of Vermont, Burlington, Vermont, 
1985 

Specialized 
Training: 

Professional 

Bachelor of Arts in Biology, St. Michael's College, Winooski, Vermont, 1983 

Quality Assurance for Environmental Laboratories, National Laboratory 
Training Network, 1994 

Ward Scientific Training for Contract Laboratory Program (CLP), 1990 

Affiliations: Water Environment Federation 
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GARY B. STIDSEN 

Current 
Position: 

Pre,ious 

Gas Chromatography Laboratory Section Head, Inchcape Testing 
Services/ Aquatec Laboratories, Colchester, Vermont, 1993 to present. 

Mr. Stidsen is responsible for the efficient operation of the gas chromatography 
laboratory. His extensive experience as an analyst enables him to manage a 
large number of employees performing a wide range of analyses performed. He 
must coordinate with the clients and project directors to ensure project 
objectives are met. 

Ex-perience: Section Head - Organic Laboratory (Extraction Laboratory and the Gas 
Chromatography Laboratory), 1982-1993 

Areas of analysis include pesticides/PCBs, base/neutral/acids, herbicides, 
volatile organic compounds in water, soil, air, and biota samples. Methods of 
analysis followed are the EPA 500, 600, 800 and NIOSH methods and methods 
according to protocols set by New York State, EPA Superfund, etc. 
Responsible for training of personnel, flow of samples through the laboratory 
and instrument maintenance. Provide technical input for collection of air, soil 
and water samples designed for organic analysis. 

Responsible for the sample preparation of soils for the Love Canal Habitability 
Study performed by New York State. The object of the project was to compare 
the concentration of targeted organic compounds from the Emergency 
Declaration Area around Love Canal to other areas in Niagara Falls and 
Buffalo, New York. 

Chemist - Extraction and Gas Chromatography Laboratories, 1983-1986 

In the Extraction Laboratory samples were prepared for organic analysis, 
including pesticide/PCBs, base/neutral/ acids, and herbicides. Analysis 
performed in the Gas Chromatography Laboratory included pesticide/PCBs, 
herbicides, base/neutral/ acids by GC, and volatile organic compounds. 

Responsible for the sample preparation and gas chromatograph analysis for 
PCBs as Congeners of 1700 water, soil and biota samples from the ·New 
Bedford Harbor , Massachusetts area under the EPA Superfund. Work in the 
Extraction Laboratory included extraction and extensive cle<1n up of the sample 
extracts. In the Gas Chromatography Laboratory the sample extracts were 
analyzed for PCBs as Congeners using electron capture detection with low parts 
per lri ll ion detection limit in the sample extracts. 
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PrcYious 
Experience 
(Continued) : Chemist - Inorganic Laboratory, 1982-1983 

Analysis performed included COD, BOD, nitrate, nitrite, phosphate~ sulfur, 
pH, turbidity, oil and grease, solids, metals by flame atomic adsorption, 
formaldehyde, hardness, alkalinity, fluoride, and TOC. Also during this time 
period collected air samples using the techniques in EPA Method 5, and organic 
compounds in air using techniques in EPA Method 25. 

Surveyor, 1982 

Built layouts and horizontal control for power lines. Instrumentation used 
included a one second Theodolite, Kern DM502, and a KNE Range IV for 
determining distances. 

Education: Bachelor of Science in Environmental Engineering Technology, Norwich 
University, Northfield, Vermont, 1981 

Specialized 
Training: Finnigan Mat Institute "ITD Data System Operation" Training Course, 1988 

Hewlett Packard High Resolution Capillary Chromatography School, 1984 

Mass Spectral Interpretation, Professional Analytical and Consulting Services, 
Inc., June, 1994. 
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SCOT P. S\V AN BORN 

Current 
Position: 

Previous 

Project Director, Inchcape Testing Services/ Aquatcc Laboratories -
Colchester, Vermont, 1993 to present. 

Mr. Swanborn serves as a link between clients and the laboratory personnel. He 
ensures that the client's needs are met and specified methodologies are adhered to . 
He is responsible for the final publication and delivery of data packages. 

Experience: Chemist, Aquatec, Inc., Colchester, Vermont, 1990 - 1993. 

Mr. Swar.bom analyzes water, soil, and air samples for volatile organic compounds 
base/neutral acids in the Gas Chromatography/ Mass Spectroscopy Laboratory. 
He is experienced in EPA Methods 624, 8240, 524.2, 625, 8270 and EPA CLP 
protocols for analysis oflow/medium and high concentration samples. 

Analyst, Industrial and Environmental Analysts, Essex Junction, Vermont, 
1987-1989 

Mr. Swanbom is knowledgeable of sampling procedures, analytical methods, and 
results of testing required for wastewater treatment facilities, landfills, and public 
and domestic drinking waters. In this position, he had consulting experience in 
laboratory technique, procedure, quality control, and safety. His responsibilities 
included regulating on-site hazardous waste.s, ordering supplies and equipment for 
the laboratory, and managing the laboratory automation project. He also was 
responsible for the research and development, program implementation, 
establishing quality.control guidelines, training analysts, and data management for 
the nutrient and mineral chemistries program. 

Analyst, Aquatec, Inc., South Burlington~ Vermont, 1985-1986 

Mr. Swanbom analyzed samples and provided reports in accordance with EPA 
Contract Laboratory Protocol. He conducted all minerals and nutrient analyses 
and had extensive experience in traditional wet-lab analyses and proc.edures for 
qualifying hazardous waste. His broad analytical experience includes organic 
e:x.-tractions, gas chromatography, atomic absorption, TOX, and energy lab. 

· Education: Bachelor of Science in Environmental Science, Johnson State College, Johnson, 
Vermont, 1984 
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NEALE. VANWYCK 

Current 
Position: 

Previous 

General Manager, Vice President of Inchcape Testing Services, President of 
Aquatec Laboratories, Inchcape Testing Services/Aquatec Laboratories, 
Colchester, Vermont, June 1993 to Present 

Mr. Van Wyck directs the functional areas of marketing, finance, chemistry and 
administration for ITS Aquatec Laboratories. He has broad based experience in 
the management of environmental programs and extensive knowledge of 
methodologies. 

His operational duties include contract administration, scheduling, corporate 
liaison, program administration and client consultation. 

Experience: Laboratory Director, Aqu~tec Laboratory, Inc., 1990 to 1993 
GC/MS Section Head, 1990 to 1992 

Responsible for coordinating the overall activities of the analytical laboratories on a 
daily basis and providing long-term direction. Responsibilities include scheduling 
analytical work and personne~ developing new methods and technologies and 
working with Technical Support to develop procedures to automate the review and 

I 

reporting of analytical data. 

Managed a GC/MS laboratory analyzing volatile and semivolatile samples according 
to EPA Super-fund and Standard Methods. Responsible for overseeing daily 
laboratory operations, such as sample handling, analysis, data processing and review 
and report generation: · 

Assistant Laboratory Director, 1988 to 1990 

Responsible for assisting the Laboratory Director in coordinating the overall activities 
of the analytical laboratories on a daily basis. Assists in hiring and daily scheduling. 

Metals Laboratory Section H ead, 1986 to 1988 

Specific laboratory analysis responsibilities included the supervision of th_e Analytical 
Atomic Spectroscopy Group and the development of Inductively Coiipled Plasma 
Emission Spectrometry for trace metals determination. 



-- Inchcape Tesfu1g Services n South Parle Drive 
Colchcsttr, VT 0.S446 
Tel. 802-6 .S.S -1203 
Fax. 802-6 .S .S- l 248 - Aquatec Laboratories -

NealE. Van Wyck 
Page2 

Previous 
Experience 
(Continued): Chemist - GC/MS Laboratory, 1985 to 1986 

GC/MS analyst responsible for the analysis of volatile and semivolatile organics in 
water and soil samples utilizing EPA 500, 600 and SW846 methods in addition to 
New York State and EPA Contract Laboratory Protocols for low/medium and high 
concentration media Additional responsibilities include the preparation of standards, 
maintaining and troubleshooting instrumentation, and documenting daily analyses, 
standard formuias, quality control information and instrument maintenance. 

Research and Teaching Assistant in the University of Arizona Department of 
Chemistry, 1982 to 1985 

Teaching responsibilities included preparation oflectures and supervision over general 
and advanced physical chemistry laboratory sections. Research activities centered 
about nonlinear optical investigations of thin films and surfaces. Various multiphoton . 
techniques were explored and developed. They are surface coherent Anti-Stokes 
Raman Spectroscopy, Surface Second Harmonic Generation Spectroscopy and Two 
Photon Spectroscopy in Film Organic Optical Waveguides. 

Education: MS. in Physical Chemistry 
University of Arizona 1985 

Specialized 
Training: 

B.A in Chemistry 
University of Vermont 1982 

Executive Development Program, Cornell University-The Johnson School. Intensive 
Management Training Course sponsored by Inchcape Testing Services. August 1994. 
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JOHN \V. \VILLIAMS 

Current 
Position: 

Previous 

Toxicology Laboratory Director, Inchcape Testing Serviccs-Aquatec 
Laboratories, Colchester, Vermont, 1990-present 

Mr. Williams is responsible for the overall work flow and operation of the aquatic 
toxicology laboratory. His responsibilities include management of toxicity 
laboratory personnel and supervision of testing activities. Mr. \Villiams is also 
responsible for staff training, client relations, data analysis, interpretation and 
reporting. Representative Project Experience includes: NPDES effiuent testing, 
marine and freshwater; Whole sediment toxicity evaluation, marine and freshwater; 
Whole soil toxicity evaluation; and, Toxicity Identification Evaluation. 

Experience: T oxicology Laboratory Director, Cosper E nvironmental Services, Northport, 
New York, 1989-1990 

Mr. Williams managed the operation of an aquatic toxicity testing and consulting 
laboratory located on Long Island in Northport, New York. His work focused on 
marine and freshwater NPDES biomonitoring. 

Environmental Scientist, Battelle Ocean Sciences, Duxbury, Massachusetts, 
1973-1989 

Mr. Williams managed marine toxicity studies including NPDES biomonitoring, 
FIFRA pesticide registrations, sediment, sludge, and interstitial water toxicity 
evaluations. He performed and supervised continuous flow and static toxicity tests 
under Good Laboratory Practices (GLP) regulation. He also authored technical 
reports in relation to marine toxicological investigations, marine and estuarine 
biological surveys, and sediment collection procedures. Other responsibilities 
included managing SCUBA diving operations and supervising marine field 
collection activities. 

Education: Bachelor of Science in Marine Fisheries Biology 
University of Massachusetts 1968 

Professional 
Associations: Society ofEnvironmental Toxicology and Chemistry 

National Association of Underwater Instructors 
1989-Present 
1973-1989 
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Specialized 
Training: Operation of research vessels up to 42' in marine and freshwater 

environments. 

Operation of water, sediment, and biological sampling apparatus. 

Supervisor of SCUBA operations, NAUI certified instructor. 

Organism culture including Mysidopsis bahia, Cyprinodon variegatus, 
Arbacia punctulata, Champia parvula, Ceriodaphnia dubia, Daphnia 
pulex, and Daphnia magna, Hyalella azteca, Chironomus tentans. 

At-sea and mobile laboratory marine toxicity testing. 

Publications: J.W. Williams, "Narragansett Bay Project, wet and dry weather 
toxicity testing with the sea urchin (Arbacia punctulata) and 
the red macroalga (Champia parvula)." 1990. 

Jop, K.M., J.W. Williams, and R.B. Foster. "Toxicity evaluation of 
the proposed secondary and primary effluents discharged to 
Massachusetts Bay." Bull. Environ. Toxicol. 45:399-407, 1990. 

Carr, R .S., J.W. Williams, and C.T.B. Fragata. "Development and 
· evaluation of a novel marine sediment pore water toxicity test 
the Polychaete Dinophilus gyrociliatus." Environ. Toxicol. 
Chem. 8:533-543, 1989. 

Battelle (J.W. Williams, Author) , "Chronic toxicity to sea urchin 
(Strongylocentrotus purpuratus) and inland silverside minnow 
(Menidia beryllina) to final effluent samples." 1989. 

Strobel, C.J., J.H . Gentile, S.C. Schimmel, R.S. Carr, J.W. 
Williams, D. Redford. "Proposed Biological Testing Methods for 
the United States Incineration-at-Sea Research Program." Mar. 
Pollut. Bull. 19:605-610, 1988. 

Battelle (J. W. Williams, Study Director and Author). "Final Report, 
XXX Insecticide: Acute toxicity to grass shrimp (Palaemonetes 
pugio) and inland silverside minnow (Menidia beryllina) in a 
flow-through system." FIFRA Guideline 72-3, 1988. 
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Battelle (J.W. \Villiams, Study Director and Author) "Acute Toxicity 
ofXXX to Mysid (Mysidopsis bahia) ." FIFRA Guideline 72-3, 
1986. 

Carr, R.S., J.W. Williams, F.I. Saksa, R.L. Buhl, and J.M. Neff. 
"Bioenergetic alterations correlated with grO\vth, fecundity, and 
body burden of cadmium for mysids (Mysidopsis bahia)." Environ. 
Toxicol. Chem. 4: 181-188, 1985. 

Battelle (J.W. Williams Task Leader and Co-Author). "Acute toxicity 
of used drilling mud sample XXX." 1985. 

Hillman, R.E., J.W. Williams, F.I. Saksa, R .A. McGrath, and L.S. 
Gomez. "Aquatic bioassays of FUSRAP Soils." Proceedings, 
Oceans 83, 1983. 

Battelle (J.W. Williams, Project J\fanager and Co-Author). "Solid 
Phase Bioassay and Bioaccumulation Studies on Sediments from the 
Reserved Channel, Boston Harbor." 1983. 

Battelle (J.W. Williams, Task Leader and Author) . "Acute toxicity 
of used Iignosulfonate freshwater drilling mud." 1983 . 



-
Incl1cape Testit1g· Se1-vi.ces 
Aquatec Laboratories 

~5 Sc,u1h Patk Drive 
Colchatcr, VT 05446 
Tel. !!02-6.55-1203 
Fax. R02 -65S -1248 

KIRK F. YOUNG, P.E. 

Current 
Position: 

Pre,ious 

Gas Chromatography/l\fass Spectrometry Laboratory Section Head, 
Inchcape Testing Services/ Aquatec Laboratories - Colchester, Vennont, 
1992 to present. 

Mr. Young manages the Finnigan GC/MS laboratory. He is responsible for 
overseeing daily laboratory operations such as sample handling, analysis, data 
processing and review, and report generation. 

Experience: QC Supervisor, Inchcape Testing Services/ Aquatec Laboratories -
Colchester, Vermont, 1981-1992 

As QC Supervisor, Mr. Young was responsible for the daily operation of the 
laboratory, with a focus on detailed project planning and the implementing 
specialized project work. In addition to this, he also directed the efforts of 
detailed review, validation, and publication of analytical data from the GC/MS 
laboratory and coordinated activities associated with data validation services. 

From 1983 to 1988, he was responsible for the daily administration of 
Aquatec's work within U.S. Environmental Protection Agency's Contract 
Laboratory Program. He coordinated related laboratory activities and directed 
the effort of detailed review, validation and publication of the analytical data. 
During this period, the laboratory participated extensively in special analytical 
services work in support of EPA regional needs and national program 
development. 

Professional Engineer, Donald L. Hamlin, Con.suiting Engineers, Inc., 
Essex Junction, Vermont, 1978-1981 

Mr. Young was the Project Engineer for the design and construction of 
municipal wastewater treatment facilities, with experience in the design of 
secondary and advanced treatment processes, site planning, and construction 
supervision. 
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Previous 
Experience 
(Continued) : Engineer, Commonwealth cf Virginia/Northern Regional Office of the 

State Water Control Board, 1974-1978 

Mr. Young shared responsibility for conducting er.gineering inspections and 
reviewing plans and specifications of municipal and industrial wastewater 
treatment facilities. His responsibilities included regulatory duties, engineering 
review of industrial waste treatment proposals~ and coordinating the industrial 
wastewater program within the region. During this time he also .administered 
the Construction Grants Program established under Public Law 92-500, 
involving Virginia municipalities within the Washington, D.C. metropolitan 
area. This work included planning new facilities, reviewing treatment designs, 
and allocating grant funds. 

Education: Bachelor of Science in Civil Engineering, Lehigh University, Bethlehem, 
Pennsylvania, 1973 

Specialized 
Training: 

Professional 

I 

Virginia Military I_nstitute, Lexington, Virginia, 1969-1970 

M?Ss Spectral Interpretation, Professional Analytical and Consulting Services, 
Inc., June, 1994. 

Associations: Certified as a Professional Engineer in the Commonwealth of Virginia and the · 
State of Vermont 
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JON K. ZYGl\1UNTO\VICZ 

Current 
Position : 

Previous 

Organic Extraction L'lboratory Section Head, Inchcape Testing Services/ 
Aquatec Laboratories - Colchester, Vermont, 1994-present. 

Mr. Zygmuntowicz manages the soil extraction laboratory. He is responsible 
for the planning and scheduling of the various extraction methods, and for 
managing the personnel in the lab. He is also responsible for technological 
improvements and method development for the extraction lab. He is experienced 
in USEP A, New York State and SW846 protocols for a wide variety of matrices 
and levels. 

Experience: Soil Extraction Laboratory Group Leader, Inchcape Testing Services/ 
Aquatec Laboratories - Colchester, Vermont, September 1993 to 1994. 

Mr. Zygumuntowicz was responsible for scheduling and organizing daily work 
flow. He was responsible for preparing extracts for Gas Chromatography and 
Mass Spectroscopy. Including Pesticide/PCB' s, Base Neutral Extractables, 
Polynuclear Aromatics, Orgi;lfiophosphorus Pesticides, TPH Extractables as well as 
many others. 

Chemist, Aquatec Laboratories, Inc., August 1991 - September 1993 

Mr. Zygumuntowicz was a chemist in the organic extraction laboratory. His 
primary duties include preparing soil and water samples for analysis. He is 
experienced in TCLP and EPTOX procedures; PCB congeners, continuous 
liquid-liquid extractors, gel permeation cleanup operation. 

Stowe Police Officer, Stowe, Vermont. Part-time. 8/93-Present 

Received 240 hours of training in police wor!c including specialized training in 
D"WI enforcement, fingerprinting, Doppler radar, domestic abuse and VNI. He 
maintains his annual training and works approximately 8-15 hours a week as a 
patrolman. Responsible for knowledge of all police procedures. 

Pipeliner, :Mobil Pipeline Company, l\falvern, Pennsylvania, August 1990 -
August 1991 

Responsible for the maintenance of an underground pipeline running from 
Paulsboro, NJ to Malvern, PA north to the New York border and west to Altoona, 
PA. Also, received specialized training as a gauger, which included a thorough 
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Education: 

Specialized 
Training: 

knowledge of all pipeline products, delivery systems, and storage tanks. Sampled 
and analyzed all fuel oil products. 

Bachelor of Science in Ecology, Johnson State College, Johnson, Vermont, May 
1990 

ABC Instruments Training Course, March 1994. Intensive training course on 
the operations and maintenance of the GPC instruments. 

Restek Training Course, March, 1995. Training on GC instrumentation. 
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FULL NAME DEGREE/AREA OF STUDY DUTIES \,JORK AREA YRS/EXPERIENCE TYPE* 
-- -- --

ALBERS, YALTER M AAS Env Technology Chem Tehnicien EXT 2.00 E 

AMES, BENNYE A BS Gen Agrf culture Chemi s t C MET 14.00 U/E 

ANDERSON, CHRISTOPHER J BA Natural Sclence1'. Field Technician ENC 4.00 E 

ARNOLD, LORI T BA ' Chemistry Data Analyst D CMS 10.00 E 

AUBIN, KRISTINE L BS Biochemistry Secti on Heed MET 8. 00 E 

BAILEY, GERALO C BS Chemistry Chem Tehnl cf en EXT 1.00 

BANKS JR., DAVID L BS C01TpUter Science Progrenmer CHS 12.00 E 

BANKS, JANINE L HS General Studies Serrple Custodian SMG 11.00 E 

BARTON, RICHARD U HS General Studies Bio Technician Bil 5.00 E 

BESSETTE, FRANK N HS General Studies Sarrple Custodian SMG 3.00 E 

BESSETTE, TRACIE A HS General Studies Receptionist ADG 2.00 E 

BIERCEVICZ, HARK P BS Nat Res Conserv Biologist C BIC 7.00 E 

BINKERD, ROGER C HS Ocean Engineer Lab Director ENC 25.00 U/E 

ct)I SSONETTE, DONALD J BS Chemistry · Chemist OHS 5.00 U/E 

C AIR, BRIAN U HS General Studies Chem Tehniclan OHS 0.00 

0 :D-ERSCH, JOSEPH A PhD Phil/Phys Chem Chemist OGC 6.00 U/E 
z 
Or-
-I r 
c:J ~ EXP ER I ENCE TYPE: U (Unlvers ity/Gov't Lab); H (Hospital); I (Industry); E (Envlonmental Lab); 1 (Degree Pending) 
C . , 
"tJ CJ co 
(') (') 

► C 
~ ~ mm 

z 
-I 



VT1032.RPT 

FULL NAME 

BciJDREAO , EARL R 

BR INl(JolAN, STANLEY G 

BROOKS , KEV IN \I 

CAMARA, CAROL INE P 

CAMPBELL, IAN E 

CARNEY, LINDA J 

CARTY, KATHLEEN C 

04/13/95 

CHEVALIER , ANN H 

CHI RGUIN, BRADLEY \I 

CHI RG\I IN, KAREN R 

CHOINI ERE , CONRAD J 

CHOINI ERE , ER IC J 

CLEMENTS, JENN IFER L 

COL LINS, HEATHER L 

~ EAU, JOSEPH K 
C 2.,,C'------
0 ~ EAU, RACHAEL A 

5 ~ EAU, VAUGHN S 

-i F= 

Page 2 
INCHCAPE TESTING SERVICES 

AOUATEC LABORATORIES Vermont Division 

DEGREE/AREA OF STUOY DUTIES \IORK AREA 

AS l:enere ( Stixh es ChemTe'finiclen EX1 

BA Applied Science Chemist !NO 
-

MA Biology I• Chemist EXT 

BS •Biochemistry Data Analyst D CMS 

BA Biology Biologist BIL 

BS Envlro Chemistry Chemist OGC 

HS General Studies HR Assistant ADG 

AAS Liberal Studies Purchaser ADG 

BS Blochem Sciences Chemist OGC 

MS Biostatistics Lab Director GEN 

BS Chem Engineering Engineer ENC 

BA Zoology Chem Tehnlclan EXT 

BS Biological Se t Chem Tehnl cl an OGC 

es Bus iness Achin Controller ADA 

PhD Analyt Chemistry Vice President GEN 

BA English Marketing Asst. GEN 

BA Chem/Intl Stud. Chem Tehnlclan EXT 

YRS/EXPERIENCE TYPE* 

1.00 E 

10 .00 E 

4.00 E 

7.00 E 

4.00 E 

3.00 E 

8.00 

5.00 E 

7.00 E 

9.00 E 

4.00 U/1/E 

1.00 U/E 

3.00 U/1 

8.00 U/H/1/E 

30.00 E 

4.00 E 

4.00 E 

C n:1 EXPER IENCE TYPE: U (University/Gov't Lab): H (Hospital); I (Industry): E (Envlorrnental Lab): 1 (Degree Pending) 
cc . ' 
"O C co 
(')(') 
):)!C 
~~ mm 

z 
-i 



C 
0 
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FULL NAME 

COTA, FREDERICK P 

DAUM, BRIAN E 

DAVIN, JEFFREY L 

DAWICKI, JR., DONALD C 

DELMONTE, JOHN A 

DESJARDINS, WILLIAM 

DESMOND, CATHERINE J 

DEVINE, DCXJGLAS P 

DEYO, LI SB ETH M 

DORMAN, FRANK L 

DOUNEY, PHILIP C 

DOUNING,. DAVID P 

DUMAS, CONSTANCE C 

JOSEPH 

LIS, SHARON E 

Page 3 
INCHCAPE TESTINu SERVICES 

AOUATEC LABORATORIES Vermont Division 

DEGREE/AREA OF STUDY DUTIES \IORK AREA 
--

HS General Studies chem Tehnlclan MET 

HS General Studies Courier ADF 

BS Bio/Chemistry Chem Tehnlcfan EXT 
---

HS General Studies Sarrple Custodian SHG 

AS Elec Engineering Servi ce Special ls GEN 

BS Bi ology Chemi s t EXT 
--

BA Biology Bi ologis t Bil 

AA Chemistry Data Analyst CMS 

AA Chemistry Bi ologist BIL 

PhD Analytical Chem Chemist GEN 

PhD Analytical Chem Lab DI rector BIG 

BS Envf ro Science Chemist OGC 

BS Medi cal Tech Microbi ologist BIB 

PhD lno/Analyt Chem Senior Chemist OHS 

BC Transp/Conp.J Sys Dir, Info. Tech. ISG 

BS Envfro Science Chemist OHS 

YR S/EXPERIENCE TYPE* 
--

7.00 E 

1.00 E 

5.00 E 

S.OD E 

17.00 U/1/E 

15.00 E 

2.00 E 

1.50 U/E 

30.00 H/1/E 

4.00 E 

14.00 E 

3.00 E 

28.00 H/E 

14.00 U/E 

13.00 1/E 

1.00 U/E Z ~GLISH, CHRISTOPHER H 

0...----------------------------------
~ r 
CJ ~ EXPERIENCE TYPE: 
C '-' . , 
"tJ C ro 
(')(') 
~ C 
~~ 
mm 

z 
~ 

U (Unlversity/Gov't Lab); H (Hospital); I (Industry); E (Envionnental Lab); 1 (Degree Pending) 
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FULL NAME 

EVARTS, JOHN L 
- - -
FARLEY, ROBERT G 

FINCK , LI.URAL 

FLUCK, STEVEN J 

GALE, PETER N 

GAYNOR, DEBORAH H 

GOODETTE , JOYCE M 

GOLDMAN , ANNE S 

G04EZ, RICHARDT 

GRANT, CASEY J 

GRATTON, ANGELA M 

GUAY, GARY U 

GU ILL ETTE , NATALIE L 

C 
0 

ARDUI CK, DAVID H 

.ARN ISH, DAVID U 

z 
Or-
--i r-

Page 4 
INCHCAPE TESTING SERVICES 

AQUATEC LABORATORIES Vermont Dfvlslon 

DEGREE/AREA OF STUDY DUTIES \/ORK AREA 
--

AS Mech Eng ln Tech Fae! l . Engineer ADF 

BS Geo logy Geologist ENC 

BS Bio/Marine Sci 1'. Field Biologist BIC 

BS · Biology Chemist C OGC 
-

MS· Geology Project Olrector SAM 

l'hD Chemistry Section Head CHS 

HS Secretarial Sc i Executive Secrete ADG 

HS General Studies Personnel Dlretor ADG 

MS Ce ll Biology Project Director SAM 

BA Chemistry Chemist (NO 

HS General Studies Tech. Assistant OGC 

BA Envlro Sc ience Chemist CHS 

AAS Office Mgmt Accountant ADA 

BA Chemistry Chemist CHS 

es Biochemistry Section Head IND 

HS Chemistry Chemist C OHS 

YR S/EXPERIENCE TYPE* 
--

8.00 1/E 

8.00 E 

3.00 U/E 

8.00 U/E 

16. 50 U/1 

9.00 U/E 

17.00 1/E 

11.00 U/1/E 

20.00 U/1/E 

1.00 U/E 

5.00 E 

4.00 E 

8.00 1/E 

4.00 E 

18.00 U/E 

4.00 U/E 

e m EXPER IENCE TYPE: U (Unlversity/Gov't Lab); H (Hospital); I (Industry); E (Enviormental Lab); 1 (Degree Pending) 
cC . , 
"O C co 
(')(') 
)> C 
--i~ mm 

z 
--i 
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INCHCAPE TEST!hu SERVICES 

AQUATEC LABORATORIES Vermont Division 

FULL NAME DEGREE/AREA OF STUDY DUTIES \JORK AREA YRS/EXPERIENCE TYPE* 

HENRY, MAUREEN R Rs !lenera[ sfooles Sarrptel:ustodlan s►m 7.00 E 

HEULETT, MICHAEL T BS BI ocheml stry Section Head SHG 8.00 E 
--

HIGHTER, CLEMENT A HS General Studle~, Facll . Technician ADF 7.00 E 

HOPKINS, DENISE P BS Biology Biologi st BIB 4.00 E 

HULBERT, JOHN U BS Engineering Tech Engineer A ENC 12.00 U/E 

JEFSON, HEATHER L BA Envl ro Science Chem Tehnicl an !NO 2.00 E 

JOHNSTON, HERBERT G HS Ha thematics Info Sys Director ISG 20.00 E 

KING, DAVID E BS Forest Mgmt Operations Super. ISG 20.00 E 

LA>1BERT, KELLY T BA Chemistry Chemist C OGC 11.00 E 

LAURICELLA, ROBERT J BA Envl ro Science Chem Tehnlclan OGC 3.00 E 

LEHN AH, LI SA H HS General Studies Adnln Assistant SAM 0,00 

LESCARBEAU, GREGORY R BS Merine Biology Bi ologist BIC 13.00 E 

LEUSCHNER, JR., EDUARD T BS Chemistry Data Analyst OMS 1.00 E 

LUXENBERG, ROLAND R HS Clv Engineering Engineer A ENC 15.00 U/E 

QAfllSON, JAMES U BS Envlro Studies Project Director SAM 9.00 E 

C Q -4AGNANT, BRADLEY C HS General Studies Data Analyst B OMS 21.00 E 

BS chemistry Marketing Dir. SAM 7.00 E ~ ()AUK, PAULINE T 

-4~ 
C, m EXPERIENCE TYPE: U (Univers lty/Gov't Lab): H (Hospital): I (Industry); E (Envlormental Lab); 1 (Degree Pending) 
cC . , 
1J C co 
(1 (1 

►. C 
~ ~ mm 

z 
-4 
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INCHCAPE TESTING SERVICES 

AOUATEC LABORATORIES Vermont Dtvtslon 

FULL NAME DEGREE/AREA OF STUDY DUTIES 1,,'0RK AREA 

--
MANOS, CHR ISTOPHER P BS Chemistry Chemi s t MET 

MCKINSTRY, JAMES L BS Analytical Chem Chemist C a-IS 
-

MCMAHON , JEFFREY R BS Envlro Sc ience Field Technician ENC 

MCNEER, RICHARD H PhD Chem! stry Senior Chemist OHS 

HILES, GARY R BS Bio Fisheries Field Supervisor BIC 

HI LLER , PATRICIA D HS Account/Finance Accountant ADA 

MOFFAT, BRIAND HS Public Health ac Officer BIL 

MOFFAT, CAROLINE BS Marine Sci/B io Chemist !NO 

MULHOLLAND, CHR IST IN E BA Bio/Chem Data Analyst CHS 

MUZZY, CHRISTOPHER D BA Blo/Env Science Chemist OGC 

NEED HAM, DANIELE BS Enviro Sc ience Chemist INO 

HERBER , DEBORAH I AAS General Business Admln Assistant ADG 

NI ES , KATH ER IN E S BA Chemistry Chemist OGC 

(")ir sLOU, KEITH H PHO Biology Bio logist BIC 

C Z osLE, MATTH EW E HS General Studies Chem Tehniclan EXT 0-,_ __________________________ _ 
z ~'HARA, KATHLEEN R 

Or 
--fr 

BS Enviro Studies Date Analyst C MET 

YRS/EXPERIENCE TYPE* 
--

3.00 E 

3. 00 E 

5.00 U/E 

44.00 U/E 

4.00 E 

17. 00 1/E 

1.00 U/E 

4.50 1/E 

6.00 E 

1.50 E 

9.00 E 

4. 00 1/E 

4. 00 E 

3.00 U/E 

6.00 U/1/E 

16.00 E 

C "1' EXPER IENCE TYPE: U (Universlty/Gov•t Lab): H (Hospital): I (Industry): E (Envlormentel Lab): 1 (Degree Pending) 
cc . ' 
"tJ C co 
(")(") 
► C 
~ ~ mm 

z 
--f 
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FULL NAME 

OPFERMAN, CHARLES F 

ORS INI JR., JOSEPH J 

OOELLETTE, CHRISTOPHER A 

PAGE, CAROLYN S 

PARK, JANICE H 

PETERSON, CINDY M 

PETERSON, DAVID J 

PETT IT, DANIEL R 

PHILLIPS, MARKT 

PLOOF , NAN CY L 

PO'.IERS, ANNE T 

ROBBINS, DARRELL U 

ROBINSON, DAVI DS 

OBINSON, UALLACE B 

Qx,RDA, RICHARD D oz __ __ _ 
0 i ss, ROBERT J 

z 
Or-
-i r-

Page 7 
INCHCAPE TEST!~~ SERV ICES 

A0UATEC LABORATORIES Vermont Division 

DEGREE/AREA OF STUDY DUTIES UORK AREA 
-- --

HS General Studies Chem Tehnlclen EXT 

PhD Analytical Chem Ass 1 t Director GE N 

BA Bfology 
,, 

Ffeld Technfcfen ENC 
--

BA Chemi stry Chemist OGC 
--

BS c~ Scf/Math Database Manager BIG 

BA Bfology Chemist C CMS 
---

BS Env Engineeri ng Chemi s t C EXT 

BS Bio/Aquatic Ecol Bi ologi s t BIL 

BA Envlro Studies Sect ion Heed EXT 

HS Acct/Secretari al Accountant ADA 

BA Home Econcmlcs Tech. Assistant GEN 

BA Physics Chemi s t OHS 

MS Analytical Chem Project Director SAM 

BA Enviro Stud ies Date Analyst OGC 

HS Auto Mechanics Facil . Technician ADF 

BS Hydrology Hydrogeologis t ENC 

YRS/EXPERIENCE TYPE* 
--

3.00 F. 

7.00 E 

10.00 U/1/E 

3.00 E 

12.00 U/E 

9.00 E 

8.00 E 

2.00 E 

4.00 E 

11.00 H/1 

5.00 E 

4.00 1/E 

6.00 E 

5.00 E 

9.00 1/E 

12. 00 E 

e rM EXPERIENCE TYPE: U (Univers ity/Gov't Lab); H (Hospital); I (Industry); E (Enviorrnental Lab); 1 (Degree Pending) 
cC . , 
"'O C co 
(")(') 
):> C 
~ ~ 
mm 

z 
--i 
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FULL NAME 

ROY, MARTHA E 

RUSIK, JEFFREY J 

RUTH, TIMOTHY H 

SCHMIDT, UILLIAM A 

SMITH, LI SA T 

SMITH, MATTHE~ J 

SMITH, ROB ERT L 

04/13/95 

ST. PIERRE, RICHARD U 

STANT ON , AN)IE L 

STAR BUCK, MICHAEL B 

STEAR NS, BRYCE E 

ST ID SEN, GARY B 

SULL IVAN, CAROL H 

SUANBOR N, SCOT P 

QAM, PUY N 

Page 8 
INCHCAPE TESTING SERVICES 

AOUATEC LABORATORIES Vermont Qlvlslon 

DEGREE/AREA OF STUDY DUTIES \JORK AREA 

Ms Zoology OA/Ot"lITTTcer GEN 

BS Chemistry App. Engineer A ISG 

BS Chemistry ,, Chemist OGC 

AAS Clv Engineer ing Chemist OGC 
--

BS Blochem Science Data Analyst OGC 

BS Bus iness Actnln Progranmer OHS 

HA Biology/Chem Field Biolog ist BIC 

HS General Studies Chem Tehnlcian IND 

HS Genera l Studit!s Tech. Assistant GEN 

BS Mech Eng ineering Foell. Manager ADF 

BS Envlro Science GCMS Inst Coordln OHS 

BS Env Engineering Secti on Head OGC 

BA Chemistry Chemis t CHS 

BS Envlro Science Project Director SAM 

HS Genera l Studies ChP.m Tehnlclan IMO 
C z ---------- ------------ -
0 --fiLLOTSON, KEVIN D AA Accounting Fil e Clerk ADA 

BA soc! ology Tech. Assistant OHS 5 QRUi\X, JENNIFER 

~~ 

~RS/EXPERIENCE TYPE* 

10.00 E 

18.00 U/1/E 

4.00 E 

6. 00 E 

4.00 E 

4.00 E 

3.50 U/1/E 

8.00 E 

7.00 

10.00 E 

12.00 U/E 

13.00 E 

7.00 E 

10.00 E 

8.00 E 

2.00 

6.00 U/1 

C:, m EXPERIENCE TYPE: U (University/Gov•t Lab); H (Hospital); I (Industry); E (Envlorrnental Lab); 1 (Degree Pending) 
cC . , 
1J C co 
('")('") 
~ C 
~ ~ mm 

z 
-i 
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FULL NAME 

VAN \/YCK, ALICE G 

VAN \/YCK, NEALE 

VANDEVORD, CHRISTAL 

VEILLEUX, MICHAEL R 

VOSE, JAMES C 

\JAKEMAN, JONS 

\JARD, BETH A 

\JILKIN SON, JON P 

UILLIAMS, JOHN~ 

\/YNKOOP, JAMES E 

\/YNKOOP, SHEI LA M 

YOONG, KIRK F 

ZYGMUN TO',JICZ , JON K 

(') 
0 

cz o--t 
z JJ 
00 
--tF 
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INCHCAPE TESTI,. _ SERVICES 

AOUATEC LABORATORIES Vermont Division 

DEGREE/AREA OF STUDY DUTIES \JORK AREA 

--
BS Hath/Con-p Selene Ass 't Director ISG 

HS Phys Chemistry General Manager ADG 

BS Bus iness Adnln Accountant ADA 

BS Ecology Chemist OGC 
-

BA Chemistry Chemist B OHS 

AAS Forestry Field Eng ineer C ENC 

BS Chem Engineering Chemist INO 

BS Envl ro Science Chemist OGC 

BS Marine Biology Toxicity Lab Hgr BIL 

BS Envlro Science Chemist MET 

BS Business Mgmt Doc Cntrl Officer GEN 

BS Clv Eng ineering Section Head OHS 

BS Ecology Secti on Head EXT 

YRS/EXPERIENCE TYPE* 
--

12.00 U/H/E 

10.00 E 

2.00 E 

8.00 E 

18.00 I/E 

14.00 I/E 

3.00 E 

11 .00 E 

22.00 E 

4.00 E 

3.00 E 

21.00 E 

4.00 E 

c:J m EXPERIENCE TYPE: U (University/Gov't lab); H (Hospital); I (Industry); E (Envlormental Lab); 1 (Degree Pending) 
cC . , 
""O C co 
(') (') 
)> C 
~~ mm 

z 
-I 





APPENDIX B: Laboratory Waste Storage and Disposal 

Inchcape Testing Services - Aquatec Laboratories 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Laboratory Wastes Generated at Aquatec Laboratories and the Associated Storage and 
Disposal Methods 

Facilities: 

Metals Group 

55 South Park Drive 
Colchester, VT 05446 
(802)655-1203 
VID988366167 

75 Green Mountain Drive 
South Burlington, VT 05403 
VID050421940 

The metals group uses hydrochloric, nitric, and sulfuric acids in the preparation and analysis 
of samples. Waste acids and acid-containing preparations are accumulated in specially 
designated and acid-compatible one gallon containers located near each workstation. When a 
container is full, the container is transported in a secure transport device or a secondary outer 
container to the Hazardous Waste Room where it is bulked in a polypropylene-lined 55 gallon 
drum (DOT 6D). The "Acid Waste" drum is properly marked with all appropriate labels. 
Typical concentrations of metals found in this waste stream are listed in Attachment 1. Plastic 
and glass containers used during sample preparation are cleaned and recycled whenever 
possible. 

Disposal of the "Acid Waste" is coordinated through Laidlaw Environmental Services (North 
East), Inc. (Laidlaw). Expected volume is seventy-five 55 gallon drums per year. 

Organic Extraction Group 

The organic extraction group uses methylene chloride, acetone, hexane, methanol, and ethyl 
ether in the preparation of samples for analysis. Solvents are recovered from the concentration 
process by distillation. Estimated solvent recovery is 90 % . 

Waste solvent is collected in one gallon glass containers. Full containers are transported to the 
Hazardous Waste Room in rubber bottle earners or on an corrosion-resistant utility can 
designed to prevent spills or leaks. Waste solvent is bulked in a 55 gallon metal drum (DOT 
17E) labeled "Solvent Waste". The "Solvent Waste" drum is marked with all appropriate 
labels. 

Disposal of the "Solvent Waste" is coordinated through Safety-Kleen. Expected volume is 
ninety 55 gallon drums per year. 

Aqueous waste from the Base/Neutral/ Acid extraction of liquid samples and herbicide 
extractions is bulked in the "Acid Waste" drums as described previously. 

Solids/soils, sodium sulfate, and filter paper from the extractions of solid samples are bulked 
in a 55 gallon drum (DOT 17H) labeled "Soil Waste". The "Soil Waste" drum is marked with 
all appropriate labels. Disposal of the "Soil Waste" is coordinated through Laidlaw. Expected 
volume is ten 55 gallon drums per year. 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



GC and GC/MS Group 

l.zboratory waste from the GC and GC/MS group consists of small glass vials (2 mLs to 40 
mLs) containing methylene: chloride, hexane, acetone, methanol, ethyl ether, and carbon 
disulfide. Some vials may also contain a small percentage of solid material, mainly soil from 
a mini-extraction process. Glass vials are accumulated near each work station in 5 gallon 
polypropylene pails. Full pails are transported to the Hazardous Waste Room where they are 
bulked into 55 gallon drums (DOT 17H) labeled "Bulk Vials". The "Bulked Vials" drum is 
marked with all appropriate labels. 

Disposal of "Bulked Vials" is coordinated through Laidlaw. Expected volume is fifteen 55 
gallon drums per year. 

In some circumstances, elemental mercury is used as a "clean-up" step in preparing extracts 
for analysis. Glass vials containing mercury are collected in a separate pail near each work 
station. Mercury containing debris (pipettes, chem-wipes, etc,) are collected in a separate 
pail. Full pails are transported to the hazardous waste room. 

This group also generates a small volume of acetonitrile waste (about 0.5 gallons per month). 
Acetonitrile is bulked with the "Solvent Waste" as described previously. 

Wet Chemistry Group 

The wet chemistry group generates the following types of waste: acidic, basic, and 
Pyridine-Barbituric Acid Reagent. 

Acidic waste is bulked in the '!Acid Waste" drum as previously described. 

Basic waste is bulked in a polypropylene-lined 55 gallon drum (DOT 6D). The "Caustic 
Waste" drum is properly labeled; disposal is coordinated through Laidlaw. Anticipated 
volume is eleven 55 gallon drums per year. 

Pyridine-Barbituric Acid Reagent is accumulated near each workstation in one gallon 
containers. Full containers are transported to the Hazardous Waste Room in secure transport 
devices or secondary containers and bulked in a properly labeled 55 gallon drum (DOT l 7E) 
marked "Pyridine-Barbituric Acid Waste". Disposal is coordinated through Safety-Kleen. 
Anticipated volume is three 55 gallon drums per year. 

Biology Group 

Biotoxicity tests are conducted on industrial waste waters and river, lake and ocean water. 
Occasionally, these samples contain components that must be disposed of through a certified 
facility. These samples are bulked in the "Aqueous Waste" drum. The "Aqueous Waste" 
drum is marked with all appropriate labels. Disposal is coordinated through Laidlaw. 
Anticipated volume is thirty-five 55 gallon drums per year. 

Cultures from bacteria and coliform tests along with pipettes, gloves and other disposable 
equipment are autoclaved before being disposed of at a solid waste facility. 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Sample Management 

Disposal of unused sample volume is coordinated through the Sample M~agement Office. 
After analytical results have been sent to the: client, samples are held for a specific period of 
time. Typical sample holding times are as follows: 

New York State: 90 days (except samples designated PA------- ; these samples 
are held until a letter from the State of New York allows for disposal) 
EPA: 60 days 
Level 4: 60 days 
Commercial: 21 days 

Other sample holding times are dependent upon contractual arrangements. 

When the holding time for a sample has expired, samples are removed from the sample 
management area and taken to the Hazardous Waste Storage Area. Disposal is dependent upon 
three factors: preservation, level of contamination, and infonnation provided by the client. 

Depending upon the analyses, certain aqueous samples are preserved with either acid or base. 
For example, metals are preserved with nitric acid and cyanides are preserved with sodium 
hydroxide. Samples preserved with acids are bulked in the "Acid Waste" drum as described 
previously. Samples preserved with base are bulked in the "Caustic Waste" drum as 
previously described. Non-preserved aqueous samples are bulked in the "Aqueous Waste" 
drum described previously. 

Disposal methods for the remaining samples are dependent upon the level of contamination 
detected during the course of the requested analytical work and information provided by the 
client. These samples are "lab-packed". "Lab packs" are prepared by Rollins · ChemPak, Inc. 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



APPENDIX C: Analytical Methodologies 

CONTROLLED oocurvlENT 
DO NOT DUPLICATE 



Method# 

BAM1:HGMF 

BAM2:HGMF 

BAM3:HGMF 

BAM4:HGMF 

BAM5 

ISOGRID1 :HGMF 

ISOGRID2:HGMF 

ISOGRID3:HGMF 

907A:PP 

907C:MF 

908A:MPN 

908C:MPN 

909A:MF 

909C:MF 

910B:MF 

918A 

918C2 

918C2A 

918C2D 

9213O:MF 

1000.0:1 

1001.0:1 

1002.0:1 

1003.0:1 

1004:1 

1005:1 

1006:1 

1007:1 

1008:1 

1009:1 

288701:1 

485131:1 

485131:2 

485132:1 

485132:2 

485133:1 

485133:2 

485134:1 

485134:2 

485135:1 

485135:2 

485136:1 

Biology Methods 

Method Name Method# 

Coliform, Total (CFU/g) 485136:2 

Coliform, E. Coli (CFU/g) 485137:1 

Bactena, Total (CFU/g) 485137:2 

Salmonella Spp (P/A) ASTM89:1 

Salmonella Spp (P/A) ASTM90:2 

Yeast & Mold, Total (Col/g) Beckman1:1 

Bact.,Gram Neg. (CFU/g) Beckman2:2 

Staph. aureus (Col/g) 100262:1 

Bactena, Total (CFU/ml) 100262:2 

Bactena, Total (CFU/ml) 100262:FLUO 

Coliform, Total(col/100ml) 1002CIF:SED 

Coliform, Fecal (col/100ml) 

Coliform, Total(col/100ml) 

Coliform, Fecal ( col/100ml) 

Strep., Fecal (col/100ml) 

Bact., Iron (qualitative) 

Bact, Iron Prof (col/100ml} 

Bact, Spha/Lept ( col/100ml) 

Bact, Het. Iron (col/100ml) 

E. Coli (CFU/100ml) 

P. Promelas Growth 

P. Promelas Embryo/Larval 

C. Dubia Reproduction 

S. Capncomutum Growth 

C. Variegatus Embryo 

C. Variegatus Embryo 

M. Beryllina Growth 

M. Bahia Growth/Fecundity 

A. Punctulata Fertiliz. 

C. Parvula Reproduction 

Toxicity Id. Evaluation 

C. Dubia 48-H Static AC 

C. Dubia 96-H Renewal AC 

D. Pulex 48-H Static AC 

D. Pulex 96-H Renewal AC 

D. Magna 48-H Static AC 

D. Magna 96-H Renewal AC 

P. Promelas 48-H Stat. AC 

P. Promelas 96-H Renew AC 

M.Bahia 48-H Static AC 

M. Bahia 96-H Renewal 

C. Variegatus 48-H Static 

Method Name 

C. Variegatus 96-H Renew. 

M. Beryllina 48-H Static 

M. Beryllina 96-H Renewel 

C. Tentans Sediment Test 

H. Azteca Sediment Test 

Microtox Screen (no dil) 

Microtox Dilution Series 

Chlorophyll a, corrected 

Chlorophyll a, uncorrected 

Chlorophyll a (ug/1) 

Phytoplankton (units/I) 
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Extraction Lab Methods 

.hod# 

505:EXW 

508:EXW 

515:EXW 

604:EX\V 

606:EXW 

607:EXW 

608:EXLW 

608:EXW 

608_PCB:EXLW 

608_PCB:EXW 

609:EXW 

610:EXW 

611:EXW 

612:EXW 

615:EXW 

619:EXW 

622:EXW 

Method Name 

Ext. PesUPCB 

Ext. PesUPCB 

Ext. Herbicide Water 

Ext. Phenols Water 

Ext. Phthalate Ext. Water 

Ext. Nitrosamine~ Water 

Ext. Low Level P/PCB Water 

Ext. PesUPCB Water 

Ext. Low Level PCB Water 

Ext. PCB only Water 

Ext. Nitroaromatics/lsophoron Water 

Ext. Polynuclear Aromatic Water 

Ext. Haloethers Water 

Ext. Chlorinated Hydrocarbons 

Ext. Chlorinated Herbicide Water 

Ext. Triazine Pesticide Water 

Ext. Organophosphorus Water 

625:EXW Ext. Semivolatile Organics Water 

_MWRA:EXW Ext., SVOA Water 

8040:EXS 

8040:EXW 

8060:EXS 

8060:EXW 

8080:EXLW 

8080:EXS 

8080:EXW 

8080_AP9:EXS 

8080_AP9:EXW 

Ext. Phenols Soll 

EXT. Phenols Water 

Ext. Phthalate Esters Soil 

Ext. Phthalate Esters Water 

Ext. P/PCB Low level Water 

Extraction, P/PCB Soil 

Extraction, P/PCB Water 

Ext. A9 Chi. P/PCB Soil 

Ext. A9 Chi. P/PCB Water 

8080_EPTOX:EX Ext. EPTOX Pest Water 

8080_PCB:EXB 

8080_PCB:EXF 

8080_PCB:EXLW 

8080_PCB:EXO 

B0S0_PCB:EXS 

8080_PCB:EXSL 

8080_PCB:EXW 

8080_PCB:EXWI 

)_TCLP:EX 

8100:EXS 

8100:EXW 

8120:EXS 

Extraction, PCB Biota 

Extraction, PCB Filter 

Extraction, PCB Low Water 

Ext. PCB's in Oil 

Extraction, PCB Soil 

Ext. PCB's in sludge 

Extraction, PCB Water 

Ext. PCB's on Wipes 

Ext. TCLP Pesticides 

Ext. PNA's Soil 

EXT PNA's Water 

Ext. Chlorinated Hydrocarbons Soil 

Method# 

8120:EXW 

8140/8141:EXS 

Method Name 

Ext. Chlorinated Hydrocarbons Water 

Ext. Organophosphorus Pest. Soil 

8140/8141:EXW Ext. Organophosphorus Pest. Water 

8140/8141_AP9:EXS Ext. A9 Organophosphorus Pest. Soil 

8140/8141_AP9:EX Ext. A9 Organophosphorus Pest. Wat 

8150:EXS 

8150:EXW 

8150_AP9:EXS 

8150_AP9:EXW 

8150_EPTOX:EX 

8150_TCLP:EX 

8270:EXS 

8270:EXW 

8270_AP9:EXS 

8270_AP9:EX\/V 

8270_TCLP:EX 

8310:EXS 

8310:EXW 

8330:EXW 

8330:EXS 

OLC.PPCB:EXW 

Ext. Chlorinated Herbicide Soil 

Ext. Chlorinated Herbicide Water 

Ext. AP9 Herbicide Soil 

Ext. AP9 Herbicide Water 

Ext. EPTOX Herbicide Water 

Ext. TCLP Herbicides 

Ext. Semivolatile Soil 

Ext. Semivolatile Water 

Ext. A9 Semivolatile Soil 

Ext. A9 Semivolatile Water 

Ext. TCLP Semivolatiles 

Ext. PNA's Soil 

Ext. PNA's Water 

Ext. Explosives Water 

Ext. Explosives Soil 

Extraction, PPCB Water Low Level 

OLC.SEMl:EXW Extraction, SVOA Water Low Level 

OLM01.PPCB:EXS Extraction, PPCB Soil 

OLM01.PPCB:EXW Extraction, PPCB Water 

OLM01.SEMl:EXS Extraction, SVOA Soil 

OLM01.SEMI.EXW Extraction, SVOA Water 

OLMNY.PPCB:EXS Extraction, NY PPCB Soil 

OLMNY.PPCB:EXW Extraction, NY PPCB Water 

OLM01.SEMl:EXS Extraction, NY SVOA Soil 

OLM01.SEMI.EXW Extraction, NY SVOA Water 

OR215:EXS 

OR215:EXW 

OR530:EXB 

OR530:EXBW 

OR530:EXDW 

OR530:EXF 

OR530:EXS 

OR530:LVW 

Ext. TPH as Diesel Soil 

Ext. TPH as Diesel Water 

Ext. PCB-C Biota 

Ext. PCB-C Water Rinse 

Ext. PCB-C Wat. Deca 

Extract, PCB-C Filter 

Extract, PCB-C Solid 

Extract, PCB-C Lg. Vol. 
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Method# 
Prep 
1310:M 
200:1T 
200:2T 
3005:1T 
3010:1T 
3020:1T 
3020:2T 
3040 
3050:1T 
3050:2T 
ILM02:FS 
ILM02:FW 
ILM02:IW 
ILM02:IS 
IN200. 
1311:EXTM 

ICP 
200.7:AG 
200.7:AL 
200.7:AS 
200.7:B 
200.7:BA 
200.7:BE 
200.7:CA 
200.7:CD 
200.7:CO 
200.7:CR 
200.7:CU 
200.7:FE 
200.7:K 
200.7:LI 
200.7:MG 
200.7:MN 
200.7:MO 
200.7:NA 
200.7:NI 
200.7:PB 
200.7:SB 
200.7:SE 
200.7:SI 
200.7:SN 
200.7:SR 
200.7:TI 
200.7:TL 
200.7:V 
200.7:ZN 

6010:AG 
601 0:AL 
6010:AS 

Method Name 

EP Tox Extraction (metals) 
Digestion, ICP, fu Sb 
Digestion, fu, ICP Ag 
Digestion, ICP W, D/R 
Digestion, ICP W,T 
Digestion, fu W, ICP Ag 
Digestion, fu W, As/Se 
Dissolution 
Digestion, ICP 0 
Digestion,fu 0, ICP Ag 
Digestion Furnace Soil 
Digestion Furnace Water 
Digestion ICP Water 
Digestion ICP Soil 
NaOH Fusion 
TCLP Metals Extraction 

Silver, Total 
Aluminum, Total 
Arsenic, Total 
Boron, Total 
Barium, Total 
Beryllium, Total 
Calcium, Total 
Cadmium, Total 
Cobalt, Total 
Chromium, Total 
Copper, Total 
Iron, Total 
Potassium, Total 
Lithium, Total 
Magnesium, Total 
Manganese, Total 
Molybdenum, Total 
Sodium, Total 
Nickel, Total 
Lead, Total 
Antimony, Total 
Selenium, Total 
Silicon, Total 
Tin, Total 
Strontium, Total 
Titanium, Total 
Thallium, Total 
Vanadium, Total 
Zinc, Total 

Silver, Total 
Aluminum, Total 
Arsenic, Total 

Metals Methods 

Method# 
6010:B 
6010:BA 
6010:BE 
6010:CA 
6010:CD 
6010:CO 
6010:CR 
6010:CU 
6010:FE 
6010:K 
6010:LI 
6010:MG 
6010:MN 
6010:MO 
6010:NA 
6010:NI 
6010:PB 
6010:SB 
6010:SE 
6010:SI 
6010:SN 
6010:SR 
6010:TI 
6010:TL 
6010:V 
6010:ZN 

Method Name 
Boron, Total 
Barium, Total 
Beryllium, Total 
Calcium, Total 
Cadmium, Total 
Cobalt, Total 
Chromium, Total 
Copper, Total 
Iron, Total 
Potassium, Total 
Lithium, Total 
Magnesium, Total 
Manganese, Total 
Molybdenum, Total 
Sodium, Total 
Nickel, Total 
Lead, Total 
Antimony, Total 
Selenium, Total 
Silicon, Total 
Tin, Total 
Strontium, Total 
Titanium, Total 
Thallium, Total 
Vanadium, Total 
Zinc, Total 

ILM02:AG Silver, Total 
ILM02:AL Aluminum, Total 
ILM02:AS Arsenic, Total 
ILM02:B Boron, Total 
ILM02:BA Barium, Total 
ILM02:BE Beryllium, Total 
ILM02:CA Calcium, Total 
ILM02:CD Cadmium, Total 
ILM02:CO Cobalt, Total 
ILM02:CR Chromium, Total 
ILM02:CU Copper, Total 
ILM02:FE Iron, Total 
ILM02:K Potassium, Total 
ILM02:LI Lithium, Total 
ILM02:MG Magnesium, Total 
ILM02:MN Manganese, Total 
ILM02:MO Molybdenum, Total 
ILM02:NA Sodium, Total 
lLM02:NI Nickel, Total-
lLM02:PB Lead, Total 
ILM02:SB Antimony, Total 
ILM02:SE Selenium, Total 
ILM02:SI Silicon, Total 

ILM02:sNCONT"Bwt>'F11=n pocuMENT 
ILM02:SR filr~frri'i'i'l:--,Ota LICATE DO NOT OUP 



Method# Method Name 
· - ., (Continued) 

.02:TI Titanium, Total 
iLM02:TL Thallium, Total 
ILM02:V Vanadium, Total 
ILM02:ZN Zinc, Total 

IN202 
IN714 

Furnace 
202.2 
204.2 
206.2 
208.2 
210.2 
213.2 
218.2 
220.2 
236.2 
239.2 
243.2 
246.2 
249.2 
7'7().2 

.2 
273.2 
279.2 
282.2 
286.2 
289.2 

7041 
7060 
7091 
7131 
7191 
7211 
7421 
7521 
7740 
7761 
7841 
7911 
7951 

Lead in Air 
Strontium 

Aluminum, Total 
Antimony, Total 
Arsenic, Total . 
Barium, Total 
Beryllium, Total 
Cadmium, Total 
Chromium, Total 
Copper, Total 
Iron, Total 
Lead, Total 
Manganese, Total 
Molybdenum, Total 
Nickel, Total 
Selenium 
Silver 
Sodium 
Thallium, Total 
Tin, Total 
Vanadium, Total 
Zinc, Total 

Antimony, Total 
Arsenic, Total 
Beryllium, Total 
Cadmium, Total 
Chromium, Total 
Copper, Total 
Lead, Total 
Nickel, Total 
Selenium 
Silver 
Thallium, Total 
Vanadium, Total 
Zinc, Total 

Metals Methods 

Method# 
Cold Vapor 
245.1 
7470:AO 
7471 :S 
ILM02:HG 

TCLP 
TCLPMET 
TCLPMET:VT 

EPTOX 
EPM 
EPV 

Method Name 

Mercury, Total 
Mercury, Total 
Mercury, Total 
Mercury, Total 

TCLP Metals 
TCLP Metals- Vt 

Metals on EPTOX Extract 
Metals on EPTOX Extract-VT 
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Method# 

501.1:GC 
502.2 
503.1 
504 
505:AN 
507:AN 
508:KIT 
515:AN 
531.1:C 

601 :AN 
602:AN 
604:AN 
606:AN 
607:AN 
608:AN 
608_PCB:AN 
609:AN 
610:AN 
611 :AN 
612:AN 
615:AN 
619:AN 
622:AN 

8010:S 
8010:W 
8015 
8015 AP9:ANS 
8015 AP9:ANW 
8015 GAS:S 
8015_GAS:W 
8015 LUFT:S 
8015 LUFT:W 
8020:S 
8020:W 
8021 :S 
8021:W 
8040:AN 
8060:AN 
8080:AN 
8080 AP9:AN 
8080_EPTOX:AN 
8080 PCB:AN 
8080_TCLP:AN 

Method Name 

Trihalomethanes 
Volatile Organics 
Volatile Aromatics 
EDB and DBCP 
Pesticide/PCB' s 
Organophosphorus Pest. 
Pesticide/PCB 
Herbicides 
Carbamate Pesticides 

Purgeable Halocarbons 
Purgeable Aromatics 
Phenols 
Phthalate Esters 
Nitrosamines 
Pesticides/PCB' s 
PCB's Only 
Nitroaromatics/lsophorone 
Polynuclear Aromatics 
Haloethers 
Chlorinated Hydrocarbons 
Chlorinated Herbicides 

· Triazine Pesticides 
Organophosphorus Pest. 

Halogenated Volatiles 
Halogenated Volatiles 
Nonhalogenated Volati!es 
An. Ap9 Solvent Scan Soil 
An. Ap9 Solvent Scan Water 
TPH- Gasoline 
TPH- Gasoline 
B.T.E.X., TPH (gas) 
B.T.E.X., TPH (gas) 
Aromatic Volatiles 
Aromatic Volatiles 
Halogenated Volatiles 
Halogenated Volatiles 
Phenols 
Phthalate Esters 
Analysis, Pesticides/PCB's 
Analysis A9 Chier. P/PCB 
Analysis, EPTOX Pesticides 
Analysis, PCB's 
TCLP Pesticides 

GC Methods 

Method# 

8100:AN 
8120:AN 
8140:AN 
8141 AP9:AN 
8150:AN 
8150 AP9:AN 
8150 EPTOX:AN 
81 50 TCLP:AN 
8310:AN 
8318:AN 
8330:KIT 

OLC.PPCB:AN 
OLM01.PPCB:AN 
OLMNY.PPCB:AN 
OR215:AN 
OR530 PEST:AN 

Method Name 

Polynuclear Aromatics 
Chlorinated Hydrocarbons 
Organophosphorus Pest. 
Analysis, A9 OP Pest 
Chlorinated Herbicides 
Analysis, Chier. Herb. 
EP Tax Herbicides 
TCLP Herbicides 
Polynuclesr Aromatics 
Carbamate Pesticides 
Nitroaromatics 

Analysis, PPCB 
Analysis, PPCB, Revision 9 
Analysis, NY _PPCB, Rev 9 
Analysis TPH as Diesel 
Pest/Congener Analysis 

CONTROLLED DOCUMENT 
DO NOT DUPLICATE 



Method# 
Volatiles 

524.2 :AN 
624 :AN 
8240 :AN 
8240 AP9:AN G - -
8240 TCLP:AN 
8240NY:AN G 
8260 :AN 
OLC.VOL 
OLM01. VOL:AN G 
OLMNY.VOL:AN_G 

Semivolatile Organics 

625 :AN 
8270 :AN 
8270 AP9:AN 
8270 :8 
8270_TCLP:AN 
8270NY:AN_G 
OLM01.SEMI :AN_G 
OLMNY.SEMI :AN_G 

GC/MS Methods 

Method Name 

Volatile Organics 
Volatile Organics 
Volatile Organics 
A9 Volatiles 
TCLP Volatiles 
Volatile Organics_NY 
Volatile Organics 
Analysis, VOL 
Analysis, VOL, Revision 9 

. Analysis, NY_ VOL, Revision 9 

Semivolatile Organics 
Semivolatile Organics 
Analysis A9 Semivolatiles 
Base Neutral Extractables 
TCLP Semivolatiles 
Semivolatile Organics_NY 
Analysis, SVOA, Revision 9 
Analysis, NY_SVOA, Rev 9 

Page 1 
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Method# 
110.2 
120.1 
130.2 
150.1 
160.1 
160.2 
160.3 
160.4 
160.5 
180.1 
300.0:IC 
300.0:BR 
300.0:P 
305.2 
310.1 
310.1:Kit 
325.2 
330.4:DPD 
335.1 
335.2 
340.2 
350.2:DIS 
351.3 
353.2 
354.1 
360.2 
365.2:ORTH 
365.2:TOTL 
375.2 
376.2 
377.1 
405.1 
410.1 
413.1:GRAV 
413.2:IRW 
415.1 
418.1:IRW 
420.1:EXT 
425.1 
450.1 
1010 
1110:COU 
1110:PH 
7196:L 
7196:S 
9010:A 

Wet Chemistry Methods 

Method Name 
Color 
Conductivity 
Total Hardness as CaCO3 
pH (std units) 
Total Dissolved Solids 
Total Suspended Solids 
Total Solids 
Volatile Total Solids 
Settleable Solids (mVI) 
Turbidity (NTU} 
Chloride, Fluoride, Sulfate, Nitrate 
Bromide by Ion Chromatography 
O-Phosphate by IC 
Acidity uequiv/L 
Alkalinity (as CaCO3} 
Alkalinity with Breakdown 
Chloride 
Total Residual Chlorine 
Cyanide, Total and Amenable 
Cyanide, Total 
Fluoride 
Ammonia-Nitrogen 
Total Kjeldahl Nitrogen 
Nitrate/Nitrite Nitrogen 
Nitrite Nitrogen 
Dissolved Oxygen 
Orthophosphate as P 
Total Phosphate as P 
Sulfate 
Sulfide 
Sulfite 
BODS 
Chemical Oxygen Demand 
Oil and Grease 
Oil and Grease 
Total Organic Carbon 
Petroleum Hydrocarbons 
Total Phenols 
MBAS {mg LAS/L} 
Total Organic Halides 
lgnitability {F) 
Corrosivity by Steel Coupon 
Corrosivity by pH 
Hexavalent Chromium 
Water Extract Hex. Chromium 
Total Cyanide 

Method# Method Name 
9010:B Cyanide, Amenable to Chlorine 
9020 Total Organic Halides 
9030:TITR Sulfide 
9036 Total Sulfate 
9040 pH (std. units) 
9041 pH Paper Method 
9045:DI Soil pH (std. units) 
9045:SLT Soil pH (std. Units) 
9050 Conductivity (umhos/cm) 
9060 Total Organic Carbon 
9065 Phenols, Tot;:il 
9070:AQ Oil/Grease, Total Recoverable 
9070:SLG Oil and Grease 
9080 Cation-Exch. (Am.Acetate) 
9095 Paint Filter Liquids 
9250 Chloride, Total 
ILM02:CN Cyanide, Total 
IN101 Air Particulate Mass 
IN166:SLG Ammonia-Nitrogen 
IN177 %Ash 
IN266 Heating Value {BTU/lb} 
IN316:OIL Water Ext. lno Chloride 
IN368 Chlorine, Total by Bomb 
IN423:PYC Density {g/ml) 
IN425:SOL Density (gig) 
IN460:DIS Distilled Fluoride 
IN526:AIR Formaldehyde {ppm at 25 C) 
IN530:Soil Formaldehyde {mg/kg} 
IN532 Formaldehyde {Qualitative) 
IN623 Total Solids 
IN625 Moisture/Ash 
IN630 Moisture/Ash in Woodchips 
IN633:SLG Nitrate-Nitrite-N H2O Extraction 
IN634:SLG Nitrtte-N {H2O Ext) 
IN636 Odor (Qualitative) 
IN661:OTH Oil and Grease 
IN662:Soil Oil and Grease (mg/kg) 
IN670:IRS Petroleum Hydrocarbons 
IN688:SLG pH (std Units) 
IN701:SLG Phosphorus, Total 
IN703 Reactivity Sulfide and Cyanide 
IN715 Sulfide in Soil 
IN7B0:SLG Total Kjeldahl Nitrogen 
IN847:Soil TOC by Lloyd Kahn 
INB49:Low TOC low level 
IN899 Total Organic Halide 
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Certifications 
As of June 1995 

ITS-Burlington began operations in 1970 to provide commercial and public organizations with 
chemical analytical services. The following list is a summary of the professional certifications 
held by our laboratory. Actual certificates are available upon request. 

Vermont Department of Health Laboratory 
Certified for Inorganic, Organic and Bacteria in Drinking Water 
Contact Person: Mr. Harold Stowe 
Certification ID: VT008 
Expiration Date: 09/30/95 

The Naval Facilities Engineering Service Center (NFESC) 
Recommended for approval for organic and inorganic analyses 

· Contact Person: Naval Engineer.Jig Field Division 
Approval Expiration Date: 6/96 

United States Army Corps of Engineers 
Certified for inorganic and organic determinations 
Contact Person: Ms. Elena Webster 
Approval Expiration Date: 12/27 /96 

California Department of Health Services 
Certified for Inorganic, Organic, and Bio-Toxicity for 
Drinking Water, Wastewater, and Hazardous Waste 
Contact Person: Mr. J.B. Dornan 
Certification ID Number 1929 
Expiration Date: 08/31/95 

State of Connecticut Department of Health Services 
Approved Public Health Laboratory 
Certified for Inorganic, Organic, and Bacteria in Potable Water 
and Wastewater 
Contact Person: Mr. Nicholas Macelletti 
Certificate Number PH-0751 
Expiration Date: 09/30/95 

Florida Department of Health and Rehabilitative Services, 
Certified for Inorganic and Organic Parameters in Wastewater 
and Hazardous Waste 
Contact Person: Mr. Carl C. Kircher 
Certificate No's 94404 and 94405 
Expiration Date: 06/30/96 
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State of Maine Department of Human Services 
Certified for Inorganic, Organic and Bacteria in Drinking Water 
Contact Person: Mr. 1-fichael Sodano 
Certificate ID: VT008 
Expiration Date: 11114/95 

The Commonwealth of Massachusetts 
Department of Environmental Protection 
Certified for Inorganic and Organic Parameters in Drinking Water 
and Wastewater 
Contact Person: Ms. Anne Marie Allen 
Laboratory ID Number M-VT008 
Expiration ID: 06/30/96 

New Jersey Department of Environmental Protection and Energy 
Certified for lnorganics, Organics and Biotoxicity in Water and Wastewater 
Contact Person: Mr. Michael Miller 
Laboratory ID Number 85972 
Expiration Date: 06/30/95 

State of New Hampshire Department of Environmental Services 
Certified for Inorganics, Organics and Microbiology in Water and Wastewater 
Contact Person: Mr. Charles Dyer 
Certificate No. 's 200694-A and 200694-B 
Expiration Date: 12/18/95 

New York State Department of Health 
Certified for lnorganics, Organics and Microbiology in Water and Wastewater 
Certified for Inorganics and Organics in Air and Emissions, Solid and 
Hazardous Waste and CLP 
Contact Person: Mr. Mathew Caruso 
Lab ID number 10391 
Expiration Date: 06/01/95 

State of Pennsylvania Department of Environmental Resources 
Certified for Inorganics and Organics in Drinking Water 
Contact Person: Mr. Edward Maser 
ID# 68-489 
Expiration Date: 04/28/96 

State of Rhode Island and Providence Plantations Department of Health 
Certified for Inorganics and Organics in Potable, Non-Potable, 
and Wastewater 
Contact Person: Mr. Raymond Lundgren 
license #81 
Expiration Date: 06/30/97 
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ATTACHMENT C-2 

Non-Standard Analytical Methods 





If warranted, additional non-standard Analytical Methods that may be a part of the 

RI of the subject site may be contained in the appropriate RIIFS Project Scoping 

Plan that serves as a supplement to this Generic Installation RI/FS Work Plan. 



I 



EPA METHOD 8330 
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flfuAl DRAFT METHOD 8330 

NITROb,RQMATICS AND NITRAMINES BY 
HIGH PERFORMANCE LIQUID CHROMATOGRAPHY CHPLC) 

This method i& intended for the analysis of explosive6 residues. 
This Method is limited to use by analysts experienced in handling 
and a.nalyzing explosive residues. 

1.0 SCOPE AND APPLICATION 

1.1 Method 8330 is used to detennine the concentration of 
the following compounds in a water, soil or sediment matrix: 

Co:m.poi.mds 

Octahydro-l,3,5,7 -tetranitro-1,J ,5,7 -
tetrazoc:ine 

Hexahydro-l,3,5-trini~ro-1,3,5-triazine 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrcben:zene 
2,4,6-Trinitrotcluene 
4-Amino-2,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

• Chemical AbStract, 5erv!ct le;istry ~r 

Abbrev. 

HMX 

ROX 
1,3,5-TNB 
1, J-DNB 
Tetryl 
NB 
2,4,6-TNT 
4-Am- DN'T 
2-Am-DNT 
2,6-DNT 
2, 4-DNT 
2-NT 
4-NT 
3-NT 

CAS Ne. a 

2691-41-0 

121-82-~ 
99-35-4 
99-65-0 

~79-45-8 
98-95-3 

118-96-7 
19~6-51-0 

355-72-78-2 
606-20-2 
121-14-2 

88 -72-2 
99-99-0 
99-08-1 

1.2 Method 8330 provides a salting-out extraction procedure 
!or low concentration (parts per trillion or nanograms per liter) 
of explosives residues in surface or ground water. Direct 
injection of diluted and filtered water sam~les can be used for 
water sa~ples cf higher concentration (See Table 1). 

1.3 All of these compounds are either used in the 
manufacture of explosives or are the degradation products of 

8330 - 1 
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FHUAL DRAFT 
compounds used for that purpose. When making stock ~olutions for 
calibration, treat each compound as if it were extremely 
explosive. 

1.4 The practical quantitation limits (PQLs) of target 
analytes detennined by Method 8330 in water and soil are presented 
in Table l. 

l.5 This nethod is re~tricted to use by or under the 
supervision of analysts experienced in the use of HPLC, skilled in 
the interpretation of chromatogral!ls, and experienced in handling 
explosive materials. Each analyst must demonstrate the ability to 
generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 Method SJJO provides high performance l~quid 
chromatographic (HPLC) conditions for the detection o~ ppb levels 
cf certain explosives residues in water, soil and sediment matrix. 
Prior to use o! this method, appropriate sa~ple preparation 
techniques must be used. 

2.2 Low-Level Salting-out Method: Aqueous samples of low 
concentration are concentrated by a salting-out ex~raction 
procedure with acetonitrile and sodium chloride. The ace~onitrile 
extract is furthe~ concentrated ~o less than 1.0 mL using a 
Kuderna-Danish evaporator and brought to 1.0 mL using 
acetonitrile. The concentrated extract is diluted with 3.0 mL of 
reagent grade water, filtered, separated on a C-18 reverse phase 
column, determined at 254 run, and confinned on a CN reverse phase 
column. 

2.3 High-Level Direct Injection Method: Aqueous sa~ples of 
higher concQntration can be diluted 1/1 (v/v) with methanol o~ 
acetonitrile, filtered, separated on a C-18 reverse phase column, 
detennined at 254 nm, and confirmed on a CN reverse phase column. 
If HMX is an important target analyte, methanol is preferred. 

2 .4 Soil and sediment samples are extracted using 
acetoni~rile in an ult~asonic bath, filtered and chromatographed 
as in Section 2.3. 

3.0 INTERFERENCES 

3.1 Solvents , reagents, glassware and other sample 
processing hardware may yield discrete artifact~ and/or elevated 
baselines, causing misinterpretation of the chromatograms. All of 
these materials must be demonstrated to be free from 
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interfe~ences, under the conditions of the analysis, by running 
method blanks. Specific selection of reagents and purification of 
solvents by distillation in all-glass systems ~ay be required. 

3.1 2 , 4-DNT and 2,6-DNT elute at similar retention times 
( retQntion ti~e difference of 0.2 minutes ) . A large concentration 
of one isomer may mask the response of the other isomer. If it is 
not apparent that both isomers are present (or are not detected )\ 
an isomeric mixture should be reported. 

3.2 Tetryl decomposes rapidly in methanol/ water solutions , 
as well as with heat. All aqueous samples expected to contain 
tetryl should be diluted with acetonitrile prior to filtration. 
All samples expected to contain tetryl should not be exposed to 
temperatures above room temp~rature. 

3.3 Degredation p~oducts of tetryl appear as a shoulder on 
the 2,~,6-TNT peak. Peak heights rather than peak areas should be 
used when tetryl is present in concentrations that are significant 
relative to the concentration of 2,4,6-TNT. 

4.0 APPARATUS AND MATERIALS 

~.: HPLC syste~ 

4.1.l HPLC - equipped with a pump capable of achieving 
4000 psi, a 100-µL loop injector and a 254-nm UV detector 
(Perkin Elmer Series 3 or equivalent). 

4.1.2 C-18 Reverse phase HPLC column, 25-cm x 4.6-mm 
( 5 µm ), (Supelco LC-18 or equivalent ) . 

4.1.3 CN Reverse phase HPLC collllnn, 25-cm x 4.6-mm (5 
µm ), (Supelco LC-CN or equivalent ) . 

4.1.4 Strip chart recorder. 

4.1.5 Digital integrator (optional). 

4.1.6 Autosampler (optional) . 

4.2 Other Equipment 

4.2.1 Temperature controlled ultrasonic bath. 

4.2.2 Vortex mixer. 

4.2.3 Kuderna-Danish evapor~tor - 40 mL, micro 
Kuderna-Danish evaporator (Supelco 16,-718 or equivalent ) . 
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4.2.4 water bath - Heated, v6th concentric ring cover, 

capable o! temperature control (±5 C). The bath should be 
used in a hood. 

4 . 2.S Balance - ± O.l ng. 

4.3 Materials 

4.3.l High pres~ure injection syringe - 500 µL, 
(Hamilton liquid syringe or equivalent). 

4.3.2 Disposable cartridge filters - 0.45 µrn Teflon 
filter. 

4.3.3 Pipettes - 50 mL, 10 mL, 5 mL, 4 mL, 2 mL, 1 mL, 
volumetric, Class A, glass. 

4.3.4 Pasteur pipettes. 

4.3.5 Scintillation Vials - 20 mL, glass. 

4.3.6 Vials - 15 mL, glass, Teflon-lined cap. 

4.3.7 Vials - 40 mL, glass, Teflon-lined cap. 

~.3.8 Disposable syringes - Plastipak, 3 mL and lO rnL 
or equivalent. 

4.3.9 Separatoey funnel - 500 mL. 

4.3.10 Volumetric flasks - 10 mL, 20 mL, so mL, 100 mL, 
200 mL and 250 mL. 

4.3.ll Vacuum desiccator - Glass. 

4.3.12 Mortar and pestle - Steel. 

4.3.13 Boiling chips - Solvent extracted, approximately 
10/40 mesh (Teflon or equivalent). 

4.3.14 Sieve - 30 mesh. 

4.3.15 oven - Forced air, without heating. 

4.4 Preparation 

4.4 . l Prepare all materials to be used as described in 
Chapter 4 for semivolatile organics . 
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5. 0 REAGENTS 

5.1 HPLC grade chemical~ shall be used in all tests. It is 
intended that all reagents shall conform to the specifications of 
t h e Committee on Analytical Reagents of the Alnerican Chemical 
Society, Yhere such specifications are available. Other grades 
may be used, provided it is first ~scertained that the reagent is 
of sufficiently high purity to permit its use without lowering the 
accuracy of the determination. 

5. 2 General 

5.2.l HMX - Standard Analytical Reference Material . 

5.2.2 ROX - Standard Analytical Reference Material. 

5.3.2 1 , 3-DNB - Standard Analytical Reterence Material. 

5.2.4 Tetryl - Standard Analytical Reference Ma~erial. 

5.2.5 2,4,6-TNT - Standard Analytical Reference 
Material. 

5 . 2.6 2-Aln-DNT -

5 . 2.7 ~-Aln-DNT - Reagent grade (Aldrich Chemical or 
equivalent ) • 

5.2.8 2 , 4-DNT - Standard Analytical Reference Material. 

5.2.9 2 , 6-DNT - Standard Analytical Reference Material . 

5.2.1 0 l , 3 , 5-TNB - Standard .Analytical Reference 
Material. 

5.2.ll NB - Standard Analytical Reference Meterial . 

5.2.12 2-NT - Reagent grade. 

5.2.13 3-NT - ·Reagent grade. 

5.2.14 ~-NT - Reagent grade. 

5.2.15 Reagent water - All re!erences to water in this 
method re!er to water in which an interference is not 
observed at the ~ethod detection limit of the compounds of 
interest. Reagent water can be generated by passing tap 
water through a carbon filter bed containing about l pound of 
activated carbon. A water purification ~ystem may be used to 
generate organic-free deionized water. 
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5.2.16 Acetonitrile - HPLC grade. 

5.2.17 Methanol - HPLC gr8de, diGtilled in glass. 

5.2.18 Sodium Chloride, NaCl - Reagent grade. If 

P.07 

possible use NaCl from glass bottles. High background levels 
have been observed from NaCl shipped in plastic containers.· 

5.2.19 Calcium Chloride, CaC1
2 

- Reagent grade. 
Prepare an aqueous solution of 5 g/ L. 

5.3 Stock Standard Solutions 

5. 3 .• 1 Dry each analyte standard to constant weight in a 
vacuwn desiccator in .the dark. Place about 100 mg (weighed 
to the nearest 0.1 mg ) of a single analyte into a 100-mL 
volumetric flask and dilute to volume with acetonit~ile. 
Invert flask seve0al times until dissolved. Store in 
refrigerator at 4 c in the dark. Calculate ~he concentration 
of the stock solution !rom the actual weight used (no~inal 
concentration• 1 , 000 mg/ L ) . Stock solutions may be used for 
up to one year. 

5.4 Intermediate Standards Solutions 

5.4.l I! both 2 , 4-DNT and 2,6-DNT are to be dete::,-r.ined, 
prepare two separate intermediate stock solutions containing 
(1 ) HMX , RDX, 1,3,5-TNB, 1,3-DNB, NB, 2 , 4,6-TNT, 2,4-DNT and 
2-Aln-DNT and (2 ) tetryl, 2 , 6-DNT, 4-AlD-DNT, 2-NT, 3-NT and 
4-NT. Dilute the intermediate stock standard ~olutions to 
prepare two 5olutions at 1,000 µg/ L in acetonitrile. 

5.4.2 Dilute the two intermedia~e stock concentrate 
solutions with acetonitrile to prepare inter.cediate standar d 
solutions that cover the range of 2.5 - 1,000 µg/L. These 
solutions should be refrigerated on preparation and stored in 
the dark , and may be used for 30 days. 

5 . 4.3 For the low- level method, the analyst must 
conduct a detection limit study and devise dilution series 
appropriate to the desired range . Standards for the low 
level me~hod must be prepared ilmnediately prior to use . 

5.5 Working Standards 

5.5 . l Calibration standards at a minimum or !ive 
concentration levels should be prepar ed 'through dilution~! 
the intermediate standards solutions by 50% (v/v) with 5 g/L 
calcium chloride solution (Section 5 . 2 . 19). These solutions 
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must be refrigerated and .~torGd in thQ dark, and prepared 
fresh on the day of calibration. 

5.6 Surrogate Standard& 

5.6.1 The analyst should monitor the perfonnance of ~he 
extraction and analytical systel!l and the effectiveness of ~he 
method in dealing vith each sample matrix by spiking each 
sample , standard and reagent vater blank with one or two 
surrogates (e.g. , analytes not expected to be present in the 
sainple ) • 

5. 7 Eluent 

5.7.l To prepare 1 liter of eluent, add 5 0 0 mL o! 
methanol to 500 mL of reagent water. 

6.0 SAMPLE COLLECTION, PRESERVA'!ION, AND HANDLING 

6.1 Grab samples must be collected and stored in glass 
containers. Follow conventional sampling procedures. 

6.2 Samples must be kept below 4°c and in the dark f rom t he 
t i me of collection through analysis, excep~ during drying. 

6.3 Soil and sediment sa~ples should be air dried to 
constant weight at rocm temperature or colder after collection. 

6.4 All water ~amples must be extracted vithin 7 day. of 
collection and analyzed within 40 days after extraction. All soil 
and sedi~ent sa~ples must be e>::racted ~ithin 14 days of 
collection and analyzed within 40 days after extraction. 

7. 0 PROCEDURE 

7.1 Sanple Preparation 

7.1.l Aqueous Samples: It is highly recommended that 
all samples of this type be screened with the high-level 
method ( >50 µg / L) to determine if the low-level method (l - 50 
µg / L ) is required. 

7.1.1.1 Low-Level Method (salting-out extraction ) 

7 . 1.1.1 . 1 Place a 400 mL aliquot cf water 
sample in a 500 lilL separatory funnel and add lJ0 g 
of NaCl. Vigorously shake the sa~ple until all of 
the NaCl is completely dissolved. Be sure to 
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dissolve all salt before adding acetonitrile, or 
the dissolution process takes much longer . 

7.1 . 1 . 1.2 Add a 100 mL volume of 
acetonitrile using n glnss volumetric pipette . 
Shake the separatory funnel vigorously for 5 
minutes . Allow the funnel to stand undisturbed 
for JO ninutes while the two phases separate. 
Discard the water (lower) layer and collect the 
acetonitrile (upper) layer (approximately 23 mL) 
in a 40 mL Teflon-capped vial. Rinse the 
separatory funnel with 5 mL of acetonitrile and 
add the rinsate to the extract. 

7.1.l.l.3 I! the collected sample was 
turbid , centrifuge the 40 mL vial at 4000 rpm's 
for 5 minutes. Relllove the ~ce~onitrile (upper ) 
layer with a Pasteur pipette and transfer it ~o a 
clean vial. 

7.!.l.1.4 Reduce the acetonitrile extract 
to less than 1.0 mL using a Kuderna-Danish 
evaporator and bring the total volume to 1.0 mL 
using ace~onitrile. Dilute th~s concentrated 
extract with 3 . 0 mL of reagent water. 

7.1.l.l.5 Filtar the diluted extract 
through a 0.45-µm Teflon filter. Discard the 
first 0.5 m.L cf filtrate, and retain the remainder 
in a Teflon-capped vial for RP-HPLC analysis as in 
Section 7.4. 

i.l.1.2 High-Level Method 

7.1.1.2.l Salllple filtration: Place a 5 nL 
aliquot of each water sample in a scintillation 
vial, add 5 mL of acetonitrile, shake thoroughly, 
and filter through a 0 . 45-µm Teflon filter. 
Discard the first 3 mL of filtrate, and retain the 
remainder in a Teflon-capped vial for RP-HPLC 
analysis as in Section 7.4. HMX c;ruantitaticn can 
be improved with the use o! methanol rather tha~ 
acetonitrile for dilution before filtration. 

7.1 . 2 Soil and Sediment Samples 

7 . 1 . 2.l Sample homogenization : Dry soil samples 
in air at r oom temperature or colder, being careful net 
to expose the sample5 to direct sunlight . Grind and 
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homogenize the dried sample thoroughly in an 
acetonitrile rinsed mortar to pass a 30 mesh sieve. 

7.1.2.2 Sample extraction 

7.1.2.2.1 Place a 2.0 g subsample of each 
soil sample in a 15 mL glass vial. Add 10.0 mL of 
acetonitrile, cap vith Teflon-lined cap, vortex 
s~irl for one minute, and place in an cooled 
ultrasonic bath fer 18 hours. 

7.1.2.2.2 After sonication, allow sample to 
settle for 30 minutes. Remove 5.0 mL of 
supernatant, and combine with 5.0 mL of calcium 
chloride solution (Section 5.2.19) in a 20 mL 
vial. Shake, and let stand for l5 minutes. 

7.1.2.2.3 Place supernatant in a disposable 
syringe and filter through a 0.45-µm Teflon 
filte=. Discard first J mL and retain remainder 
in a Teflon-capped vial for RP-HPLC analysis as in 
Section 7.4. 

7.2 Chromatographic Conditions 

Prir.iary Column: 

Secondary Colwnn: 

Mobile Phas-e: 

Flow Rate: 

Injection \·olwne: 

U\' Detector: 

7.3 Calibration of HPLC 

C-18 reverse phase HPLC column, 
25-cm x 4.6-mm, 5 µm, (Supelco 
LC-18 or equivalent). 

CN reverse phase HPLC colUlUn, 
25-cro x 4 .6-mm, 5 µm, (Supelco 
LC-CN or equivalent ) . 

50/50 (v/v) methanol/organic-free 
reagent water. 

1,5 mL/min 

100-µL 

254 nm 

7.J.l All electronic equipment is allowed to warm up 
for JO minutes. During this period, at least 15 void voluroes 
cf mobile phase are passed through the column (approxima~ely 
20 min at l.5 mL/min) and continued until ~he baseline is 
level at the UV detector's greatest sensitivity. 
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7.3 . 2 Analyze working standards in triplicate, using . 

the chromatographic condition~ given in Section 7 . 2. Pr epar e 
calibration curve using peak heights or peak areas, as 
appropriate . The calibration curve ~hould be linear ~ith 
zero intercept. 

7.3.3 Initial Calibration . Triplicate injections of 
each calibration standard over the concentration range of 
interest are sequentially injected into the HPLC in random 
order. Peak heights or peak areas are obtained for each 
analyte. Experience indicates that a linear calibration 
curve ~ith zero intercept is appropriate for each analyte. 
Therefore, a response factor for each analyte can be taken as 
the slope of the best-fit regression line. 

7.3.4 Daily Calibration. Analyze midpoint calibration 
standards, at a ~inimum, in triplicate at the beginning of 
the day, singly at the midpoint of the run and singly aftP-r 
the last sample of the day. Obtain the response factor for 
each analyte fro~ ~he mean peak heights or peak areas and 
compare it with the response factor obtained fo~ the initial 
calibration. The mean response factor for the daily 
calibra~ion must agree within t25t of the response factor of 
the in~~ial calibration for the first seven daily 
calibra~ions and within two standard deviations of the 
initial calibration for subsequent calibrations. If this 
criterion is not met, a new initial calibration must be 
obtained. 

7.4 HP~C A.~alysis 

7.4.1 
conditions 
observed on 
onto the CN 

Analyze the samples using the chromatographic 
given in Section 7.2. All positive measurements 
the C-18 column must be confinued by injection 
colu:n. 

7.4.2 In limited ~pplications (e.g., aqueous process 
wastes) direct injection of filtered and diluted sample into 
the HPLC system with a 100-µL loop may be appropriate. The 
gu~ntitation limits are high, therefor~, it is only permitted 
where concentrations in excess of 50 µg/L are expected. 

7 . 4.3 Follow Section 7 . 6 in Method 8000 for 
instructions on the analysis sequence, appropriate dilutions, 
establishing daily retention tae windows, and identification 
crite=ia . Include a mid- level standard after each group of 
10 samples in the ~nalysis sequence . I! column temperature 
control is not employed, special care must be taken to ensur e 
that tem?er atur e shift s do not cause peak misidentification . 
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7.4.4 Table 2 swnmarizes the estimated retention times 

~n both C-18 and CN columns for a number of analytes 
analyzable using this method. An example of the separation 
achieved by Column 1 is shown in Figure 1. 

7.4.5 Record the resulting peak sizes in peak heights 
or area units. The use of peak height~ i~ reco:aunended to 
improve reproducibility of lo~ level samples. 

7.4.6 Calculation of concentration is covered in 
Section 7.8 of Method 8000. 

7.4.7 If analytical interferences are suspected, or for 
the purpose of confirmation, analysis using the second HPLC 
column is required. 

8.0 QUALITY CONTROL 

8.1 Prior to preparation of stock solutions, acetonitrile, 
me~hanol, and water blank~ should be run to determine possible 
interferences with analyte peaks. If the acetonitrile, methanol, 
or water blanks show contamination, a different batch should be 
used. 

8.2 Refer to Chapter One for specific quality control 
procedures. Quality control to validate sample extraction is 
covered in Metilod 3500. 

8.3 Mandatory quality control to validate the HPLC system 
operation is found in Method 8000, Section 8.6. 

8.4 The laboratory must, on an ongoing basis, analyze a 
method blank, a matrix spike, and a matrix spike duplicate/ 
duplicate for each analytical batch (up to a maxi~wn of 20 
samples/ batch ) to assess accuracy. For laboratories analyzing one 
to ten samples per month , at least one ~piked ~ample per month i£ 
required. 

8.5 A ~inimum of one duplicate sample shall be run with each 
analytical batch. If the ~amples are generally non-detect 
.ample. , a matrix spike duplicate ~ust be run ~ith the anal~ical 
batch. 

8.6 Method Blanks 

8.6.l Method blanks for the analysis of aqueous samples 
should be reagent water carried through all sample storage, 
preparation and handling procedures. 
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8.6.2 Method blanks for the analysis of 
should be uncontaminated soil carried through 
storage, extraction, and handling procedures . 

9.0 METHOD PERFORMANCE 

FINAL DRAFT 
soil samples 
all sample 

9.1 Method 8330 wa5 tested by &ix laboratories. The results 
of thi& tQ&ting indicate that the result& pre&ented in Tables 3 
t~rough 5 are to be expected. 
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ll.O SAFETY 

11.l Standard precautionary measures used for handling 
other organic compounds should be sufficient for safe handling of 
the analytes ~argeted by Method 8330. 
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Column: C- 18 (25 cm x 4.6 nun, 5 µm) 
Mobile Phase: 1/l (v/v) Me~hanol/~ater, 1.5 mL/nin 
Detector: UV 
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co:mpounds 

HM)( 

RDX 
1 , 3 , 5-TRB 
l , 3-DNB 

Tetryl 
NB 
2,4 , 6-TllT 

4-.Aln-DNT 
2-Am-ONT 
2,6-DNT 
2, 4-DNT 

2-NT 
4-NT 
3 - NT 

TABLE 1 
PRACTICAL QUANTITATION LIMITS 

Water 
Low-Level 

0 . 836 
0 .258 
0.108 

0.113 

0 . 0598 
0 . 0349 
0 . 3::.,4 
0.0205 

(µg/ L ) 
High-Level 

13.0 
14.0 

7.3 
4 . 0 

4.0 
6 .4 
6 . 9 

9.4 
5.7 

12.0 
8.5 
7.9 

TAB:.E 2 

P.15 

Soil (µg/ g ) 

2.2 
1.0 
0.25 
0. 25 

0 . 65 
0.26 
0.25 

0.26 
0.25 

0. 25 
0.25 
0.25 

RENTION TIMES FOR ANALYTES ON C-18 AND CN COLUMNS 

~ QI 
Retention Retention 

Compounds Titoe (:oin ) Compounds Tine · (min ) 

HMX 2.4 NB 3.8 
RDX 3.7 1 , 3,5-TNB 4 • l 
1 , 3 , 5-TNB 5.1 l, 3-DNB 4. 2 
1 , 3-DNB 6.2 2-NT 4.4 
Tetryl 6.9 .ii-NT 4.4 
NB 7,2 3-NT 4.5 
2,4 , 6-TNT 8 . 4 2 , 6-DNT 4.6 
2,6- DllT 9.8 2, 4-DNT 4.9 
2 , 4-DNT 10.1 2,4,6 -TNT 5.0 
2-RT 12 . 3 RDX 6.2 
4-RT 13.3 Tetryl 7 .4 
3- NT 1~.2 HMX 8 .4 
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TABLE 3 

INTRALABORATORY PRECISION OF METHOD FOR SOIL SAMPLES 

~12ik~d SQils [i~lQ-~QDt~rninated So,ils 
Mean Cone. Mean Cone. 

(µg/g) SD trsd (µg/g) SD trsd 

HMX 46 l. 7 3.7 14 1.8 12.8 
153 21.6 14. l 

RDX 60 1.4 2.3 104 12 11.5 
877 29.6 3.4 

1,3,5-TNB 8.6 0.4 4.6 2.8 0.2 7.1 
46 1.9 4.1 72 6.0 8.3 

1, 3-DNB 3.5 0.14 4.0 1.1 O.ll 9.8 

Tetryl 17 3.1 17.9 2.3 0.41 18.0 

TNT 40 1.4 3.5 7.0 0.61 9.0 
669 55 8.2 

2, 4-D~ 5.0 0 .17 3 .4 1.0 o.~4 ,2.3 
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TABLE 4 

INTRALABORATORY ERROR OF METHOD FOR SOIL SAMPLES 

S~.it~d ~1211~ F~elg-~ont~min~1~Q ~ o ;i.l s 
Mean cone. Mean cone. 

( µg/ g ) SD trsd (µg/ g ) SD trsd 

HMX 46 2.6 5.7 14 3.7 26.0 
153 37.3 24.0 

ROX 60 2.6 4.4 104 17.4 17.0 
877 67.3 7.7 

1,3 , 5-TNB 8.6 0.61 7.1 2.8 0.23 8.2 
46 2.97 6.5 72 8.8 12.2 

1 , 3-DNB 3.5 0.24 6.9 1.1 0.16 14.5 

Tetryl 17 5,22 30.7 2.3 0.49 21. 3 

TN'!' 40 ~.88 4.7 7.0 1.27 18.0 
669 63.4 9.5 

2,°"-DNT 5.0 0,22 ~. 4 l.O o. 7,.; 7-LO 

TABLE 5 
INTERLA.BDRATORY VARIANCE OF METHOD FOR WATER SAMPLESa 

Compounds 

HMX 
RDX 
2, 4-DUT 
2 , 4,6-TNT 

1 Nine l1bor1t0r i e5. 

Mean Cone. 
( µg/ ~ ) 

203 
274 
107 
107 

8330 - 17 

SD 

14. B 
20.B 
7.7 

11.l 

trsd 
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Flf~Al DRAFT 

APPENDIX A: METHOD DOCUMENTATION (USATIIAMA 1987) 
FORMAT CERTIF1CA TION 

FIELD METHOD FOR THE DETERMINATION OF 246 TNT IN SOIL 

LSummary 
A. Analytes: This method is suitable for determining the concentration of 246 nrr in the field 

using battery-operated equipment. 
B. Matrix: This method is suitable for the determination of 2461NT in soil or sediment. 
C. General Method: A 20-g subsample of undried soil is placed in a 4-oz (120-mL) glass bottle 

and l 00 mL of acetone added. The bottle is capped and shaken manually for thrtt minutes. The bottle 
is then allowed to !ta."'ld for 5 minutes to allow the particles to settle., and then a 25-mL aliquot of the 
extract is filtered through a 0.5-mm Millcx SR filter into a 25-mL cuvcne. The absorbance of this 
solution is obtained at 540 run. About 0.1 to 0.5 g of sodium sulfite CN2iS03) and one pellet of per 
tassium hydroxide (KOH) are added, the cuvene capped and shaken for 3 minutes. The resulting 
solution is immediately poured into the barn:! of a 50...mL plastic syringe and filtered through another 
:Mil.lex SR filter into a clean cuvcne. Toe absorbance is again measured at 540 nm as soon as possible 
(within 60 minutes) after filtration. The initial absorbance difference is doubled and subtracted from 
the final reading and this is proportional to 246 TNT concentration. 

IL Application 
A. Calibration Range: 
The cahorated range over which measurement can be made is 1.11 to 22.3 µgig. Concentrations in 

excess of22.3 µgig can be obtained by volumetric dilution of the extract with ~tone such that the 
measured absorbance is less than 0.6 absorbance units. Whenever dilutions arc made, a small amount 
of water is added (3 mL to 100 mL of solution) to ensure that sufficient solubility of the re.agents is 
maintained. When this is done, the background absorbance is obtained after the addition of water. 

B. Tested Concentration Range: This method was tested overthe range of2461Nr concentration 
from 1.11 to 22.3 µgig. 

C. Sensitivity: The absorbancc per µgig of 246 1NT was found to be 0.029 absorbance units, 
resulting io 0.032 absorbancc units at the cenified reporting limit (1.11 µg/g). 

D. Interf crences: A number of other oitroaroma.tic compounds were found to develop a visible 
color as well as 2461NT. The colors observed arc given below: 

Tetryl-Orange 
"INB-Red 
DNB-Pwple 
2.4-DNT-Blue 
2.6-DNT--Pink 

No color development was observed for. ROX. HMX. Nitrobenzcnc., o-nitrotoluene. m-oitrotoluenc., 
p-nitrotoluenc. nitroglycerine., 4-amino-2.6-di.nitrotolucne or 2-amioo-4.6-di.nitrotoluenc. Humic 
orpnic matter. normally present in soil. is cxtraaed to some degree and will result in a yellow extract 
that becomes darker yellow on addition of the rcagentt. The contribution to the absorbance at S40 run 
is small but can be c:orrcaed by doubling the absorbaocc reading before addition of reagents and 
subtracting from the absorbance after addition of KOH and N3iS03• 

E. Safety Information: 'The nonnal safety precautions associated with the use of a flammable 
organic solvent should be employed. If acetone containing KOH is spilled on the ilin. it should be 
rapidly rinsed off with water. Eye protection is recommended when shaking bottles or cuvcne:s to 
protect against splash from poorly sealed cont.aine~. 
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FINAL DRAFT 
Ill. Apparatus and Chemicals 

A. Instrumentation 
1. Field ponable, banery-operated colorimeter (HACH DR2 spectrophotometer or equivalent. 

bandpass 20 nm). 
2. Mechanical b.i.Jance, to measure soil weights. 

B.Analyte 
246 TNT (2.4,6-trirutrotoluene) 
BP: 28D°C (explodes) 
MP:80.J°C 
Solubility in water. 130 mg/L 
Octanol/water panition coefficient: 68 
CAS # llS-96-7. 

C. Reagents and SARMs: 
1. 2461NT (SARM quality) 
2. Acetone 
3. Potassium hydroxide, reagent grade pellets 
4. Sodium sulfite, reagent grade. 

D. Glassware/Equipment 
I. 4 oz (Qorpak or equivalent) glass bottles with caps 
2. Glass volumetric pipets 

0.50mL 
l.OOmL 
2.00mL 
S.OOmL 
10.00mL 
25.0mL 

3. 100-mL graduated cylinder 
4. Cuvcae b<mles with caps (25-mL capacity), 25-mm path length. 
S. Glass volumetric flask (2)-50 mL. 
6. Ftlters (Millex SR. O.S µm) 
7. Syringes (Plastipak}, 20 and SO mL. 
8.Forccps. 
9. Spatula. 

IV. Calibl'3tion 
A. Initial Calibr.ation: 

1. Preparation of Standards 
Solid 'INT (SARM or reagent grade) was dried to constant weight in a vacuum desiccator in 

the dark. About 0.1 g is weighed out to the nearest 0.1 mg, transferred to a 250-mL volumetric flask 
anc diluted to volume with acetone. 'The nrr cooccm:rarlon of this ·stock standard is about 400 mg/ 
L This stock standard should be prcpan:d in the laboratory before going to the field. 

A working stock standard is prepamd by diluting 25.0 mLof lhe stock 1NT stmdArd to 250 mL 
in a glass volumetric flask and bringing to volume with acctonc.1be concentration of this working 
stock standard is about 40 mg/L. . 

Calibration solutions are prepared as described in Table Al. Glass volumetric pipenes are used-to 
dispense the working stock standard and the distilled water, and a 100-mL graduated cylinder is used 
to add the acetone. Each solution is prq,arcd in a 4-oz glass boale. capped and shaken. 

2. Instrument Calibration 
Approximately 0.2 g of sodium sulfite (excess) and one pellet of potassiwn hydroxide are 

added to a 25-mL aliquot of each standard; samples arc shaken for 3 minutes and allowed to stand 2 
minutes. The solutions are then filtered into a 25-mL glass cuveae bottle {19-mm path length) and the 
absorbance measured at S40 nm using a banery-q,crated spectrophotometer. The zero absorbancc 
sening was first established using pure acetone, and the instrument was zeroed according to 
manufacture's instructions. 

16 



·FINAL DRAFT 
Table Al. Preparation of calibration solutions. 

Volwrw- of VolWN' cf Volume of dissi/luJ Appro.r.. • As.wciJJud' 
soil cone. 

(µtit ) 

wor1ilit s&d. oc~tOM add~d ""~ro.dtkd cone. 
Sobllion (mL) (mL) (mLJ (mt!LJ 

A 0 JOO 3.00 0.0 0.0 
B a.so 99.5 3.00 o.:z 1.0 
C 1.00 99 3.00 o.• 2.0 

D 2.00 98 3.00 Cl.! •. o 
E 5.00 95 3.00 2.0 10.0 
F 10.00 90 3.00 •.o 20.0 

• Docs DOC ioclude \'Olume o f wau:r. Toe rc:aoa u &ha:! aD field ab will CDnt&in water of an 
unknown quantity and all calc:ulatior.s will ipon: &his anaII \'Olumc a,atn"butiOCL 

t This ~ is the comparaNc sou RDX ~ if 20 , of a: u med and I 00 
mL of acetone IIScd roc cian.ction. The c:onccntl'ation i.s bued oa ~ weight of soil 

3. Calculations 
Absorbancc readings for solutions A-F should be in a range from 0.0 to 0. 7 absorbance units. 

1f so, the absorbance should be linear with 1Nr concentration on either a milligram per liter basis or 
an equivalent microgram per gram of wet soil basis. The slope of this relationship ( or the response 
factor) was found to average about 0.15 absorbance units per mg/Lin the extract (or about 0.029 
absorbancc units per µg/g of wet soil). 

B. Daily Calibration 
Since a linear relationship with zero intercept is the expected result for initial calibration, daily 

calibration is obtained using solution E (Table Al) and calculating a response factor as described 
above. 

V. Certification T~ing 
A. Preparation of Spiking Solutions: 

The spiking stock standard is prepared in an identical manner to the calibration stock standard 
descn'bed in Section IV-A-I. The soil spiking solution is prepared in an identi~ manner to the 
wooong stock standard also described in Section IV-A-1. 

B. Soil Spiking 
Subsamples of20.0 g ofUSATilAMA Stan

dard Soil a.re placed in each of six 4-oz glass bottles. 
A ~.00-mL aliquot of water is added to each since 
the standard soil bas been previously dried. The six 
bottles are labeled. blank. O.SX. IX. 2X. SX and 
l OX. Aliquots of the TNI'spiking solutioo arc add
ed to these bottles as de:scn"bcd in Table :A2. 1be 
spiked soils a."'C allowed to stand for 1 hour cap:pcd 
prior to extraction. 

C. Soil Extraction and Analysis 

Table A1. Preparation of spiked soils. 

Vol,ane c/TNT TNT 
Spwn; .sollltiDn odud t:OIICenlralwn• 

Dait~ (,nl.} (JI.li t} 

~ 0.0 
0.5 X 0.50 .0 

IX 1.00 2.0 
2X 2.00 ~.O 
5 X 5.00 10.0 

10 X 10.00 20.0 

A volwne of acetone is added to each bottle in a mannerto make the total solution volume added 
(spike+ acetone addition) equal 100 mL 1bc bottles are capped and shaken vigorously by hand for 
3 minutes. 1be soil is allowed to settle for S minutes and a 25-mL aliquoc filtered through a 0.5;.un 
MiDex SR syringe filter into a 25-mL glass arvene using a .50-mL Plastipak syringe. The absorbancc 
of this solution is measured on the portable spectrophotometer at 540 nm rclativ~ to pure acetone. The 
cuvette is removed from the insauincnt. about 0.1-0.S g of ~03 added along with one pellet of 
potas.sium hydroxide, and the bottle is capped and manually shaken for 3 minutes. The solution is 
immediately poured into the barrcl ofaSO-mLPlastipaksyringecquippcd with a Millcx SR filter. The 
plunger is replaced and the solution filtered into a fresh 25-mL glass cuvette. The absorbance is again 
rc:id at 540 nm. The glass cuvette bottles must be thoroughly rinsed with waler and acetone between 

samples. 
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D. C2Jculations 

The absorbance of the soil extract at 540 nm prior to the addition of the reagents is doubled and 
subtracted from the absorbance of the extract after addition of the re.agents: 

nrr absorbancc = (Absorbancc afier) - 2 (Absorbance before). 

The doubling of the absorbance before the reagents are added takes into account an increase in 
absorbance due to the reaction of KOH with extracted soil humic materials. 

The soil concentration is then obtained by dividing the TNT absorbance by the response factor 
obtained by analysis of solution E: 

Soil ( g/ ) TNT absorbancc (absorbance units) 
cone. µ g =--------------

Response factor (absorbance units/µg/g) 

VI. Sampling Handling 
This method is designed to be used with field soils that have not been previously dried. If dried 

soils arc used. 3.0 rnL of distilled wzter should be added to the 20-g soil sample before extract.ion. 
The soil sample is mixed as thoroughly as possible. a 20-g subsample added to a 4-oz glass bottle 

and the bonle capped until extractioo is conducted. The samples should be kept cold (4°C) and in the 
darl:: until extraction takes place. Samples should be analyzed the same day they are collected. 

VIl. Procedure 
A. Sample Processing 

A 20-g subsample of soil is added to a 4-oz glass bonle and l 00 mL of acetone are added using 
a graduated cylinder. The bottles are capped and shaken manually for 3 minutes. The soil is allowed 
to settle for S minutes anda25-mLaliquotis filtered into a25-mL glass cuvene bottle through a Mill ex 
SR syringe filter using a 20-mL Plastipak syringe. The absorbance is obtained at 540 nm relative to 
pureacctone. . 

About 0.1-0.S g ofNaz$O3 and one pellet of KOH is then added to the cuvette bottle; the bonle 
capped tightly and shaken manually for 3 minutes to allow full color development. The solution is 
poured into the barrel of a SO-ml.. Plastipak syringe whlch is equipped with a Millex SR filter and 
filtered into a fresh 25-ml.. glass cuvette bottle. Toe absorbance is again obtained at 540 nm. The glass 
cuvettcs must be thoroughly rinsed with water and acetone between samples. If the measured 
absorbancc is greater than 0. 7 A. U .. an aliquot of the unreacted extract should be diluted with acetone 
to achieve an absorbancc berwecn 0.1 and 0.7 A.U. when reacted with KOH and Na..zS03• When 
dilutions are made, a small volume of water (about 3 mL to a total volume of 100 IriL) should be added 
to ensure that sufficient reagent solubility is maintained. 

vm. Calculations 
The nrr absorbancc is obuincd by subtncting twice the absoroance at 540 nm prior to addition 

of lhc reagents from lhe absorbancc after additioo of the reagents and dividing by the~ factor 
obtained from analysis of solution E (Table Al) as described in Section V-D. 

IX. DaJ1y Quality Control · 
A blank atxi a spiked sonar IX (2 µgig) are analyzed each day. Results are maintained oo a control 

chart and control limits are established as described in the USATIIAMA Installation Restoration 
Quality Assut2DCC Program. 

X. Reference 
· Jenkins, 1'.F. (1990) Development of asimplified fi eld method for the determinatioo ofTNI' in soil 
USA Cold Regions Research and Engineering Laboratory. Special Rcpon. (in prep). 

e..a. ~ .....n,c wna ,,,,.,,,.,...IJ"UINe 
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} .; ::..r'A ::Or..;·.:::L::.. 

VOL.-'i'J'I LE or:c,;:: .I cs ,\::,-, LY SI s C,\TA S:iE:E:T 

~b 1;ame: ____________ _ Contr;,ct: ------
_ ~ Code: Case No.: s.;s Ho.: SDG No.: 

:-'. a t r i x : ( soi 1 / w a t e r ) --- Lab Sample ID: 

5 3F P1 e \.It/vol: ____ ( g/mL) __ Lab File ID: 

Level: (low/med ) Date Received: 

% Moisture: not dee. --- Date Analyzed: 

GC Column: ID: --- (mm) Dilution Factor: 

Soil Extract Volune: ____ (uL) Soil Aliquot Volume: ___ (uL) 

CONCE:-ITRA':i'ION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ___ Q 

I I I 
I 74 - 87-3---------Chloromethane I I 
I 74-83-9 ---------Bro~omethane I I 
I 75-01-4---------Vinyl Chloride I I 
I 75-00-3---------Chloroethane I I 
I 75-09-2---------Methylene Chloride I I 
I 67-64 -1---------Acetonc I I 
I 75 -15-o---------carbon Disulfide I I 
I 75-35-4---------1,l- Dichloroethene I I 
I 75-34-3------~-- l,l-Dichloroethane I I 
I 540-59-0--------1,2-Dichloroethene (total)_ ! I 
I 67-66-3---------Chloroform _ .. .. 

I I 
I 107 - 06-2--------1 , 2~oichloroethane I I 
I 78-93 - 3---------2- Butanone I i I 
I 71-55-6---------1,1,1-Trichloroethane I I I 
I 56-23-5---------carbon Tetrachloride I I I 
I 75-27-4---------Bromodichlo~omethane I I I 
I 78-87-5---------1,2-Dichloropropane I ., . I I 
I 10061-0l-S------cis-l,3-Dichloropropcne I J1: I I 
I 79-01-6---------Trichloroethen~ I .-· I I 
I 124-4 8-l--------Dibromoc!1loromethanc I I I 
I 79-00-5--------- l , 1,2-Trich loroethane I I I 
I 71-43-2---------Benzene I I I 
I 10061-02 - 6------ trans-l , J - Dichloropropcr.e __ l I I 
I 75-25-2---------Bromofor~ I I I 
I l 08-10 - 1-------- 4- Methyl-2-Per.t~none. I I I 
I 591 - 78 - 6--------2- Hexanone I I I 
I 12 7-18-~ --------Tetrachloroethe:1e I I I 
I 79 - 34 - 5---------1,1,2,7.-Tetrachlorocthane= I I I 
I 108-88 - J --------Toluene I I I 
I_ 108-90- 7--------Chlorobc~zanc ----- I I I 
1 100 - 41 - ·~ -------- Ethylbcn7.e::"lc_ I I I ----I 100-~2-5--------Styre~c ___ I . I I 
I 13 J 0 -2 o-, - - -----:<yle1~r? ( t O t:1 j_ ) I I I ·-----I I I I 

r-on:1 I \10,\ J/90 



13 EPA Sr1.B?LE 1: 0 . 
s:::: ~ 1\-o L ; '?I LS c:::c.: .. ! ; ! c s J..!11\ LYSIS r.;TA SHEET 

,i71 e : _________ ___ _ Ccn t:::- ac t : ------
) c ode: SDG Ho .: 

: !:' i x : (soil/.,.:ater) --- Lab Sample I D: 

---- ( g/r.iL) __ Lab File ID; 

: el: · {low/r.ied) Date Received: 

~oisture: decanted: ( Y/N) Date Ext r acted: -----
~centrated Extract Volurne: ____ (uL) Date Analyzed : 

jection Volume: ___ (uL) Dilution Factor: 

- Cleanup: (Y/N) _ pH: 

CONCENTRATION UNI TS: 
CAS NO. COMPOU?:O (ug/L or ug/Kg) ___ _ Q 

I I I I t 108-95-2--------Phenol _ __________ l _ ______ I ___ I 
I lll-44-4---- ----bis(2-Chloroethyl)ether ___ l I I 
I 95-57-8-- - - ---~-2 - Chlorophenol _ ______ l I I 
f 541-73-1- ------- l,3-Dichlorobenzene _____ l I I 
I 106-46-7------- -1,4-Dichlorobenzene _____ l I I 
I 95-50-1--- - - ----1,2-Dichlorobenzene · I I I 
I 95-48-7---- -----2-M•thylphenol _______ l I I 
I 108- 60 - 1------ - -2,2'-oxybis(l- Chloropropane) I I I 
I 106-44 - 5------ - -4 - Methylphenol _______ l I I 
I 621-64 - 7--------N-Nitroso- di - n - prcpylamine_ l I I 
I 67 - 72-1---------Hexachloroethane ______ l I I 
I 98 - 95 - 3---------Nitrobenzene ________ l I I 
I 78 - 59-1---------Isophor one __________ l I I 
I 88 - 75 - 5---------2 - Nit r ophenol ________ l I ., I 
I 105- 67 - 9--------2 , 4 - Dimeihylphenol _____ l JS I 
I lll- 9l - l --------bis(2 - Chlor oethoxy)rnethane I I ~ I 
I 120- 83-2--------2, 4 - Dichlorophenol ____ ~_: I I I 
I 120- 82 - 1--------l ,2,4 - Trichlorobenz ene ___ l I I 
I 91 - 20 - 3---------Naphthalene _________ l I I 
I 106- 47 - 8--------4 - Chlor oaniline _______ l I I 
I 87 - 68 - J ---------Hexac hlo r obu t adiene _____ l I I 
I 59-5 0 - 7--------- 4 - Chlor o-J-rnethy lphenol ___ l I I 
I 9 1-57 - 6---------2-Methylnaphthalene _____ l I · I 
I 77 - 47 - 4- - -------Hexac h l o r o c yclopent ad i ene __ l I I 
I 88 - 06 - 2---- - ----2 , 4 ,6-Tri c hlo r ophencl ____ l I I 
I 95-95-4------- ~-2 , 4 , 5-Trich l o r ophenol _ ___ l I I 
I 91- 58 - 7 - - - -~-- --2-Ch l o r ona ph t h a lene _____ l I I 
I· 88 - 74-4 ------ - - -2 - Nitroa ni li n e _ ______ I I I 
I 131- 11 - J -------- Dimethylph t halate ______ I I·· I 
I 2 08- 9 6- 8--------Ace naph t hyl e n e _______ l I I 
I 606- 2 0-2 -------- ~.~ - Dinitrotoluen~ ____ I I I 
I 99 - 0 9 - 2--------- J - Hi troanilinc _______ l I I 
I 83 - 32- 9---------Acenaphthe ne ________ l I I 

I I I - --------



: c 
S E:nvo :::..~,7 ! !...~ o:::c.;:i ICS ;,,J,; LYS IS c ;,7 ;,. S :iEE7 

i i: ar.:e: ____________ _ Cont r act: ------
au Code: Case 1:0.: SAS l~o.: SDG No.: 

a trix: (soil / 'water) --- Lab Sarnple ID: 

a .. .ple 'wt/ vol: ___ (g/rnL ) La b rile ID: 

evel: ( low/ med ) Date Received : 

Moisture: decanted: ( Y /N ) Date Extracted: ------
oncentrated Extract Volu~e: ____ ( uL ) Date Analyzed: 

njection Volume: --- ( uL ) Dilution Factor: 

? C Cl e anup: ( Y/N ) pH: 

CONCENTRAT I ON UNITS: 
CAS NO. COHPOUND (ug/ L or ug/Kg ) ___ _ Q 

I I I I 
I 51- 28 - 5 ---------2, 4-Din itrophenol _ _____ l ______ _ I I 
I 100- 0 2 ~7 --------4- Nit r ophenol ________ l ______ _ I I 
I 132 - 64 - 9 ------- - Dibenzof u r an _________ l ______ _ I I 

, I 121- 14 - 2 --------2,4 - Dinitrotoluene ______ l ______ _ 
I 84-66- 2----- - - - - Diethylphthalate _______ l ______ _ 
I 7005 - 72 - 3-------4 - Chlorophenyl- phenylether ! ______ _ 
I 86-73-7 - ------- - Fluorene_,__,,--------~- I ______ _ 
I 10 0-01- 6- - - - - - --4 - Nit r oaniline ________ l ______ _ 
I 534 - 52-1--------4,6 - Dinitro-2-methylphenol_ l ______ _ 
I 86 - 30-6 - - ------ -N- Nit r osodiphenylarnine ( 1 ) I ______ _ 
I 101- 55-J----- ---4 - 3ro~ophenyl - phenylether-= I ______ _ 
I 118 - 74 - 1 --------Hexachlorobenzene 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I ------1 87 - 86 - 5 - --------Pentachlorophenol ------' 85- 01-8------ - --Phenanth r ene ---------' 120-12- 7--------Anth r acene 

I 86 - 74-8 - - - - -----cai bazole ---------- -------I 84 - 74 - 2---- -----Di - n-butylphthalate 
I 206-44-0---- - - - - Fluoranthene ----.---

I I 

i I I 
I I 

:t I I 
I I 
I I 

1 129 - 00- 0--- -----Pyrene -------,-------' 85 - 68 - 7---------Butylbenzylphthalate ----
I I 
I I 

1 91 - 94-1------- - - 3,3' - Dichlorobenzidine --- I 
1 56- 55 - J --------- Ben z o ( a ) anthracene _____ _ I 
I 218 - 01-9 --------Ch r ysene ----------- I 
1 117-81- 7--- - ----bis ( 2- Ethylhexyl ) phthalate 
I 117 - 84-0-------- Di - n - octylphthalate ___ _,_-_- I ______ _ 

I 
I 

I 205 - 99 - 2-------- Benzo ( b) f luoranthene ____ l ______ _ 
I 207- 08 - 9--------Benzo ( k ) fluoranthene ____ l ______ _ 

I 
I 

L 50- 32 - 8---------Benzo ( a ) pyrene ________ l ______ _ I 
I 193 - 39 - 5-------- Indeno ( l,2,J - cd ) pyrene ___ l ______ _ I 
I 53 - 70 - J --------- Diben z (a,h ) anthracene ____ l ______ _ I 
I 191 - 24 -2-------- ~en z o (g,h,i ) perylen~ ____ I ______ _ I 

'------------------------ '------- I 

,,' - r rir.,;ot l: e s e ::a r a ted fr or:-i Di phenyl ar.; ine 



1D 
?EST!CIDE ORG;..~;rcs AIJALYSIS DATA SP.EE:' 

~me : ____________ _ Contra ct: ------
:,d e : Ca s e No .: SAS No. : S DG No. : 

;.: : (soil/\./a t e r ) ---
e \,:t/vol : 

st.ure: 

____ (g/mL) __ 

decan t ed: (Y/N) __ 

iction: (SepF/C6n t /Sonc) 

~ntrated Ext r act Volume: ----
:tion Volume: ___ (uL) . 

:::l eanup : (Y/N) _ pH : 

(uL) 

Lab Sarn ple ID: 

Lab ril e ID: 

Da t e Re c e i ved: 

Date Extr ac t ed : 

Date Analy z ed : 

Di l ution Facto r : 

Sulfu r Clea nup : 

CONCENTRATI ON UN ITS: 
CAS NO. COMPOUND (ug/L o r ug/Kg) 

I I 
I ·319 - 84 - 6-~------alpha- BHC I 
I 319 - 85- 7--------beta- BHC I ,.. 319-86- 8--------del t a - BHC I 
I 58-89 - 9---------gamma- BHC {Lindane) I 
I 76- 44 - 8---------Heptachlor I 
I 309 - 00- 2--------Al d r in I 
I 1 024 - 57 - 3-------Hept achlor epoxi de I 
I 959 - 98 - 8--------Endosul f an I I 
I 60 - 57-1---------Diel d r in I 
I 72 - 55 - 9---------4, 4 ' - DDE I 
I 72-2 0- 8---------Endrin I 
I 33213-65-9------Endosulfan II I 
I 72 -54- 8---------4 , 4 ' - DDD I 
I 1 031-07-8-------Endos ul fa n s ul fate I 
I 50- 29 - 3---------4 , 4 ' - DDT I 
I 72-43-5---------Methoxychlo r I 
I 5 3 49 4- 70-5------Endrin keton e I 
I 7 421-3 6-3-------Endri n ald e hyd e I 
I 51 03-71-9-------alph a-Ch l o rda ne I 

51 03-74-2-------gamrna-Ch l o rdane I 
8 001-35-2-------Toxa phene I 
12 67 4-11-2------Aroclor-1 0 1 6 I 
111 04-28-2------Aroclor-1221 I 
tll4l-16-5------Aroclor-1232 I 
3469-21-9------Aroclor-1242 I 
~672-29-6------Aroclor-1248 I 
097-69-1------Aroclor-1254 I 
~96-82-5------Aroclor-1260 I 

I 

FOP.M I PEST 

(Y/N) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

., I i I j 
:ii I 

I 
I 
I 
I 
I 
I ., 
I 
I 
I 
I 
I 
I 

3/90 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lE EP,\ Sh.MPLE J;o. 
\'OL:'\TI'::..':.: C'?G.:'...::!cs ;.,::.:'..,!.,YSIS DAT,:; SHEET 

TE!~7.;TIVEL':' 1or:1;71FI:C::D co:-:?Oli!JDS 

:.,_;.:, Code: 

Level :- ( lo'w/ rned ) 

~ Moisture: not dee. 

GC Column : 

Soil Extract Volume: 

~;ui:;-..ber TI Cs f ound: 

I CAS NUMBER I I 

Contract: 

Case :::).: 

___ ( g/!'JL ) __ 

---
ID: ___ ( rnrn ) 

___ ( uL) 

C0!-1POUND NJ>. .. '1E 

-----
SDG tJo.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed : 

Dilution Factor: 

Soil Aliquot Volume: 

co~~CE1nRATION UNITS: 
(ug/L or ug/ Kg ) __ _ 

___ 1 uL) 

I 
I RT I EST. CONC . I Q I 

1================ 1============================ 1======= 1============ 1==== 1 
1. I I I I I 
2. I I I I I 
3. I I I I I 
4. I I I I I 
5. I I I I I 
6. I I I I I 
7. I I I I I 
8 . I I I I I 
9 . I I I I I 

1 0 . I I I I I 
11. I I I I I 
12 . I I I I I 
13 . I I I I I 
14. I I I " I I ., 

15. I I I ~~ I I 
16. I I I .· I I 
17. I I I I I 
18. I I I I I 
19. I I I I I 
2 0 . I I I I I 
21. .· I I I I I 
2 2. I I I I I 
23. I I I I I 
24. I I I I I 
25. I I I I I 
26 . I I I I I 
27. I I I I I 
28. I I I I I 
)9. I I I I I 
JO. I I I I I 

I I I I --- I 

FORM I VOA-TIC J / 90 



lF E?A SAl·i P L.:. i , v . 
S E!·HVO L::..T!! . .£ ORGMJICS ;. N.~LYSIS D.~ TA S!-: EET 

T::: ::T,\TIVELY _IDE!~ TIFIE!:' co:-: ?out:os 

~ b t: arne: ____________ _ Con tract : ------
::. ~ Code: Case No.: SAS No.: SDG No . : 

~trix: (soil / \.Jater ) --- Lab Sample ID: 

____ ( g / r.,L ) La b File ID: 

:: vel : . ( 1 O\.J / med ) Date Received: 

Moistu r e: d e c an ted: ( Y/N) Da te Extracted: -----
Jncentrated Ex tract Vol ume: ____ ( uL) Date Analyzed: 

, j ection Vo l ume : ___ (U L ) Dilution Factor: 

"C Cleanu p: (Y/N) p H: . 

CONCENTRATION UNITS: 
;u.--:..b e r TICs f ound : (ug/ L or ug/ Kg ) ___ _ 

I 
CAS NUMBER I COMPOUND NAME I RT I EST . CONC. I Q I 

=============== 1============================1======== 1============ 1===== 1 
1. I I I I I 
2. I I I I I 
3 _, I I I I I 
4. I I I I I 
5. I I I I I 
6 . I I I I I 
7. I I I I I 
8. I I I - I I 
9 • I I I I I 

1 0 . I I I I I 
11. I I I I I 
12. I I I I I 
13. I I I ./ I I 
14. I I I 

,,, 
~~ ' I I 

15. I I I I 
16. I I I I 
17. I I I I 
18 . I I I I 
1 9 . I I I I 
2 0. I l I 
2 1. I l I 
22. I l I 
2 3. I I I 
2 4 . I I l 
2 5 . I I I 
2 6 . I I I 
2 7 . I I I 
2 8 . I ., I 
2 9 . I I 
J O. I I 

I I 

FORM I SV-T!C 3/ 9 0 



Code: 

page o f 

2 A 
h' .;TER \'OL=\TlI...E: SYSTEM :-:a:nT OR :r ::c; co:-iPOUND RECO-..,"ERY 

Contract: ____ _ 

Case Ho.: s,;s r~o.: SDG Ho.: 

I EPA I SHCl I SMC2 I SHCJ !OTHER !TOT I 
I SA11PLE NO. l( TOL) : l( BFB) : l( DCE ) # I I OUT I 
I============ I====-= 1- -==== 1- ·--- -= I== I== I 

01 I ______ I ___ I ___ I _ ___,.._ I ___ I __ I 
02 1 _____ 1 I I l __ l_ l 
OJ I _____ ! I I I __ I_ I 
0 4 I _____ I I I I ___ I_ I 
OSI _____ ! I I I ___ I _ I 
06 1 _____ 1 I I I ___ I_ I 
07 1 _____ 1 I I I __ I_ I 
08 1 _____ 1 I I I __ I_ I 
09 I _____ I I I I ___ I_ I 
10 1 _____ 1 I I I ___ I_ I 
11 1 _____ 1 I I I __ I_ I 
12 1 _____ 1 I I l ___ l_ l 
13 I _____ I I I I ___ I_ I 
14 l _____ r I I l ___ l_ l 
1s 1 _____ I I I I ___ I_ I 
16 1 _____ 1 I I I __ I_ I 
17 1 _____ 1 I I l __ l _ l 
18 1 I I I I __ I ------ --- ---19 I ______ I I I _______ I __ I 
20 1 ______ 1 I I ______ I __ I 
21 1 ______ 1 I I ______ I __ I 
22 1 I I I · 1 I ------ --- ---2J I ______ I I I ______ l--1 
24 1 I I I I __ I ------ ---- ---25 l. ______ I I I ______ I __ I 
26 l ______ r I I ______ l __ l 
27 1 ______ 1 I I ___ ___ l __ l • .. i 
2s 1 ______ I I I ______ I __ I :~~ 
291 ______ 1 I I ______ l __ l 
JO I ______ I I I ______ I __ I 

SMCl ( TOL) = Toluene- d8 
SMC2 (BFB ) = Bromofluor oben z ene 
SXCJ ( DCE ) = l,2 - Dichlor oethane- d4 

QC LIMITS 
( 88 - 110 ) 
( 86 - 115 ) 
( 76 - 114 ) 

# Column t o be used to f lag recovery values 

* Values outside of contract r equi r ed QC limits 

D Sys t em Monito r ing Compound diluted ou t 

FOR}l I I VOl\ - 1 J/90 



2B 
SOIL VOLl\TILE SYSTEM 1·\otHTORING COY.POUND RECOVERY 

. .3b !Jame: ___________ _ Contract: 

.::!:J Code: Case tJo.: SAS Ho.: SDG Ho.: 

~vel: ( lo'w'/ rned ) 

page of - -

I EPA I S MCl I SMC2 I S MCJ jOTHER !TOT I 
I S AMPLE NO. I ( TOL ) ~ I ( BFB ) -: I {DCE ) # I IOUTI 
1============ 1====== 1====== 1====== 1====== 1== 1 

0 1 1 ______ 1 ___ , ___ 1 ___ 1 ___ 1_ 1 

021 I I I I I_ I 
031 I I I I I_ I 
0 4 1 I I I I I_ I 
OSI I I I I I_ I 
06 f I I I I I_ I 
011 I I I I I_ I 
os1 I I I I I_ I 
091 I I I I I_ I 
1 01 I I I I I_ I 
11 1 I I I I I_ I 
12 1 I I I I I I 
13 1 I I I I I_ I 
1 41 I I I I I_ I 
15 1 I I I I I_ I 
1 61 I I I I I_ I 
171 I I I I I_ I 
1 01 1· I I I I_ I 
19 1 I I I I I_ I 
2 01 I I I I I_ I 
21 1 I I I I I_ I 
22 1 1· I I I I_ I 
23 1 I I I I I_ I 
24 I I I I I I I 
25 1 I I I I I_ I 
26 1 I I I I I_ I 
27 1 I I I I I_ I 
20 1 I I I I I_ I { 
29 1 I I I I I_ I 'if 
30 1 I I I I I_ I 

SMCl {TOL ) = Toluene - dB 
SMC2 ( BFB ) = Bromofluorobenzene 
SMC3 ( DCE ) = l,2-Dichloroethane-d4 

QC LIMITS 
( 84-138 ) 
( 59 - 113 ) 
(70-121 ) 

# Column to be used to flag recovery. values 

* Values outside o f contract required QC lirni ts 

D System Monitoring Compound diluted out 

FORJ1 II VOA - 2 J / 9O 



I 

,e: ------------ Co ntract: _____ _ 

ode: case t~o. : SAS No.: SDG Ho.: 

EPA I S l I S 2 I S 3 I S 4 I S 5 J S 6 I S 7 I S 8 I TOT I 
I S A11PLE NO. I (NBZ ) # I ( FBP ) : I ( TPH) : I ( PHL ) : I (2FP ) ~ I ( TBP ) # I ( 2CP ) ~ I ( DCB ) # IOUTI 
1== ========= 1====== 1====== 1====== 1====== 1===== 1===== 1====== 1===== 1=== 1 

011 _____ I __ I __ I __ I __ I __ I ___ I ___ I __ I I 
02 1. l ___ l ___ l ___ l __ l ___ l ___ l ___ l ___ l- 1 
OJl _____ l ___ l ___ l __ l __ l ___ l ___ l ___ l ___ l - 1 
04 l _____ l ___ l ___ l __ l __ l ___ l ___ l ___ l ___ l- 1 
os 1 _____ I · l ___ l __ l __ l ___ l ___ l ___ l ___ l- 1 
06l _____ l ___ l ___ l ___ l __ l ___ l ___ l ___ l ___ l= I 
_07 I _____ I ___ I ___ I ___ I __ I ___ I ___ I ___ I ___ I_ I 
oa1 ____ _ I ___ I ___ I ___ I . I ___ I ___ I ___ I ___ I I 
09 1 _____ 1 ___ 1 ___ 1 ___ 1 __ 1 ___ 1 ___ 1 ___ 1 ___ 1- , 
101 _____ 1 ___ 1 ___ 1 __ 1 __ 1 ___ 1 ___ 1 ___ 1 ___ 1- 1 
11 1 _____ 1 ___ 1 ___ 1 __ 1 __ 1 ___ 1 ___ 1 ______ l- 1 
12 1 _____ 1 ___ 1 ___ 1 ___ 1 __ 1 ___ 1 ___ 1 ______ l- 1 
13 I _____ I __ I __ I __ I __ I ___ I ___ I ______ l- 1 
14 I _____ I __ I __ I __ I __ I ___ I __ I ______ l- 1 
1s1 _____ 1 __ 1 __ 1 __ 1 __ 1 ___ 1 ___ 1 ______ ,- , 
l ?I _____ I __ I __ I __ I __ I ___ I ___ I ______ l= I 
l 7I _____ I __ I __ I __ I __ I __ I __ I ______ I_ I 

'. I _____ I __ I __ I __ I __ I __ I __ I ____ I_ I 
... 9 1 _ ____ 1 _ _ 1 __ 1 __ 1 __ , __ 1 __ , ____ I_ 
201 _ ____ I __ I __ I __ I __ I __ I __ I ______ I_ . 
21 1 _____ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 ______ ,_ I 
22 1 _____ I __ I __ I __ I __ I ___ I I ______ I I . 
2J I _____ I _ __ I ___ I ___ I ___ I ___ I ___ I ______ I- I 
24 I _ ____ I __ I __ I __ I __ I __ I ___ I ______ I- I 
2s 1 _____ I ___ I ___ I ___ I __ I ___ I ___ I ______ l= I 
26 I _____ I ___ I __ I __ I __ I ___ I __ I ______ I I 
27I _____ I ___ I __ I __ I __ I ___ I __ I ________ I_ I 
2s 1 _____ I __ I __ I __ I __ I __ I __ I ·1'. I __ I I 
29 I ___ __ I ___ I __ I __ I __ I __ I __ I ,;·, l ___ l- 1 
301 _____ 1 ___ 1 ___ 1 __ 1 __ 1 ___ 1 ___ 1 ___ 1 ___ 1= 1 

: 

QC LIMITS 
si (N BZ ) = Nitroben zene- dS ( 35 - 114 ) 
S2 ( FBP ) = 2-Fluorobiphenyl ( 43-116 ) 
SJ (TPH) = Terphe ny l-dl 4 ( 33-14 1 ) 
S4 ( PH L ) = Phenol - dS ( 1 0 - 11 0) 
S5 ( 2 FP ) = 2- Fl uorophenol ( 21 - 11 0) 
SG ( TBP ) = 2 , 4 , 6- Tribromophenol ( 1 0 - 123 ) 
S7 ( 2CP ) = 2- Ch lorophenol - d4 ( 33 - 110) (advisory ) 
SB ( DCB ) = l , 2- Dichlorobenzene - d4 ( 16 - 110) (adv isory ) 

~ Col u~n to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate d i l uted out 

FOR:-~ II SV - 1 J / 90 



2D 
SOIL SE:-iIVOL;TILl: Si.!~.ROGATE R:::con:RY 

Contract: ____ _ 

b Code: Case tio. : SDG Ho.: 

!.,evel : ( lO\..'/med ) --

EPA l s1 1 s2 1 SJ l s~ 1 ss l s6 I s7 · I sa ! TOT I 
I .SAMPLE NO. I (NBZ ) : I ( FBP ) : I ( TPH) # I ( PHL ) ~ I ( 2FP ) ~ I ( TBP ) f I ( 2CP ) f I (DCB ) # !OUT ! 
1============ 1====== 1====== 1===== 1===== 1===== 1==== 1=--=== i ==== i === I 

011 ______ 1_. __ I ___ I ___ I ___ I ___ I ___ I ___ I ___ I_. _ I 
021 I I I I I I I I I_I 
OJI I l I I I I I I I_ I 
041 I I I I I I I I I_ I 
os I I I I I I l I I I I 
061 I I I I I I I I I_· _· 1 
07 I I I I I I I I I I I 
08 I I I . I I I I I I I I 
09I I I I I I I I . I I_ I 
101 I I I I I I I I I_ I 
1_11 I l I I I I I I I l 
12 1 I I I I I I I I I_ I 
13 I I I I I I I I I I I 
141 I I I I I I I I I_ I 
15 I I I I I I I I I I ' 
161 I I I I I I I I ,-
171 I I I I I I I I !_ 1 
181 I I I I I I I I I_ 
191 I I I I I I I I ___ , 
20 1 I I l I I I I I I 
21 1 I I I I I I I I ---
22 I l I I I I I I I ---23 1 I I I I I I I I _____ I 
24 I I I I I I I I I _ I 
25 1 I I I I I I I I _ I 
26 1 I I I I I I I I _ I 
27 1 I I I I I I I / I _ I 
2 8 I I I I I I I I ·!; I _ I 
29 I I I I I I I I I _ I 
3 0 1 I I I I I I I I _ I 

paqe of 

Sl (N BZ ) = Nitrobenzene-dS 
S2 (FBP ) = 2-Fluorobiphenyl 
SJ (TPH ) = Terphenyl-dl4 
S4 ( PHL) = Phenol-d5 
S5 ( 2FP ) = 2-Fluorophenol 
S6 (TBP ) = 2,4,6-Tribromophenol 
S7 ( 2CP) = 2-Chlorophenol-d4 
SS (DCB) = l,2-Dichlorobenzene-d4 

QC LIMITS 
(23-120 ) 
( 30-115 ) 
(18-137 ) 
( 24-113 ) 
(25-121 ) 
( 19-122 ) 
( 20-130) 
(20 -130 ) 

# Column to be used to flag recovery values 

(advisory) 
(advisory) 

* Values o~tside of contract required QC limits 
D Surrogate diluted out 



2E 
•.:;,7::::;:: ?ESTICI DE SURROG.;TE :=::ECOVERY 

) t~ame:___________ Ccnt:-act: ____ _ 

L=b Code: SDG No.: ---
:;c Col u:-:in ( 1 ) : ID: (mm ) GC Col~nn (2) : ID: --

EfA j TCX l jTCX 2 IDCB l lDCB 2 jOTHER !OTHER ! TOT I 
! SAMPLE NO. ! ~REC ~l ~REC ~! !!.REC ; j ~REC ; J ( l } I (2) IOUT I 
1========== 1====== 1====== 1====== 1====== 1====== 1===== 1== 1 

011 _____ 1 ___ , ___ 1 ___ 1 ___ 1 ___ 1 ___ 1_ 1 
021 I I I I I I l _ l 
OJI I I I I I I I _ I 
04I I I I I I I I_ I 
051 I I I I I I l _ l 
06I I I I I I I I_ I 
071 I I I I I I I_ I 
OB I I I I I I I I_ I 
09I I I I I I I I_ I 
10 1 I I I I I I I_ I 
11 1 I I I I I I I_ I 
12 1 I I I I I I I_ I 
13 1 I I I I I I I_ I 
14 I I I I I I I I_ I 
15 1 I I I I I I I_ I 
16 1 I I I I I I I_ I 
17 1 I I I I I I I_ 
1s 1 I I I I I I I_ 
19 1 I 1 I I I I I_ 
20 1 I I I I I I I_ 
21 1 I I I I I I I 
22 1 I I I I I I I 
23 I I I I I I I I 
24 1 I I 1· I I I I_ 
25 1 I I I I I I 1-L 
26 1 I I I I I I I ;f 
2 71 I I I I I I I ·i< 
28 1 I I I I I I I _ 
29 1 I I I I I I I_ I 
JO I I I I I I I I_ I 

;;age of 

ADVISORY 
QC LIMITS 

TCX = Tetruchloro-rn-xylene (60 -150) 
DCB= Decachlorobiphenyl ( 60-150 } 

# Column to be used to flag recovery values 
* Valu~s outside of QC limits 
D Surrogate diluted out 

FORM II PEST-1 

__ (mm) 

3/90 



2F 
SOIL PESTICIDE SURROGATE RECGVERY 

:: a..:e: Co n tr2ct: - - ----------
-=:cde : Case No.: SAS No .: SDG No .: 

:olu::in ( l ) : ID: __ (mm ) GC Column( 2 ) : ID: 

EPA ITCX l l TCX 2 I DC B l lDCB 2 1OTHER !OTHER ITOT I 
ISA.M PLE HO_.1 %REC ~ ! %REC ; j%REC ~ ! %REC : 1 ( 1 ) I ( 2 ) IOUT I 
1========= 1====== 1====== 1====== 1====== 1====== 1===== 1=== 1 

011 ____ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1_ 1 
021 ____ 1 · I __ I __ I __ I ___ I __ I I 
OJ l ____ l ___ l __ l __ l __ l ___ l ___ l= I 
04f ____ l __ l ___ l __ l __ l ___ l __ l I 
OSI ____ I ___ I ___ I __ I __ I ___ I ___ I_ I 
D6l ____ l ___ l ___ l __ l __ l ___ l __ l _ l 
07I ____ I ___ I ___ I __ I __ I __ I __ I_ I 
OSI ____ I __ I ___ I __ I __ I __ I __ I_ I 
D9I ____ I __ I ___ I ___ I __ I __ I __ I_ I 

·1 01 ____ l __ l ___ l __ l __ l ___ l __ l_ l 
11 1 ____ l __ l ___ l __ l __ l ___ l __ l I 
121 ____ I __ I ___ I __ I __ I __ I __ I_ I 
lJ I ____ I ___ I ___ I __ I __ I __ I __ I_ I 
14 I ____ I ___ I ___ I __ I __ I ___ I ___ I_ I 

- 1s 1 ____ I ___ I __ I __ I __ I ___ I ___ I I 
16f ____ l ___ l ___ l __ l __ l ___ l ___ l= I 
1 7f ____ l __ l ___ l __ l __ l ___ l __ l_ l 
18I ____ I __ I ___ I __ I I ___ I __ I I 
19 l ____ l ___ l ___ l ___ l ___ l ___ l ___ l= I 
201 ____ l ___ l ___ l __ l __ l ___ l __ l~ I 
21 1 ____ , ___ 1 ___ 1 ___ 1 ___ 1 ___ 1 ___ 1_ 1 
22 I ____ I ___ I ___ I ___ I ___ I ___ I ___ I_ I 
2 3 l ____ l ___ l ___ l ___ l ___ l ___ l ___ l_ l 
24 l ____ l ___ l ___ l __ l __ l ___ l __ l_ l 
2s 1 ____ l ___ l ___ l __ l __ l __ l __ l I 
26 l ____ l __ l ___ l __ l __ l __ l __ l= I :{ 
2 7J ____ l ___ l ___ l ___ l ___ l ___ l ___ l_ l ',i 
2s1 ____ l ___ l ___ l ___ l ___ l ___ l ___ l_ l 
29 l ____ l ___ l ___ l ___ l __ l ___ l ___ l I 
JO l ____ l ___ l ___ l ___ l __ l ___ l ___ l= I 

.3 ge of 

TCX = Tetrachloro ~m-xylene 
PCB= Decachlorobiphenyl 

ADVISORY 
QC LIMITS 
( 60-150 ) 
( 60-15 0) 

: Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted out 

FORi-1 I I P::ST - 2 

__ ( mm ) 

3/90 



~-:,\TER \"O L\T!!...E !·'. .=-.T~!X S?! J<E/T·:.ll.TRIX S?I~:::: DUPLIChTE RECOVERY 

~iar.ie: Contract: ------------- ------
-~ Code: Case s.;s 1:0. : SDG No.: 

:-'.:::rix Spike - E?,'\ Sample ~lo.: 

I SPIKE I SAMPLE I MS I MS I QC . I 
I ADDED ICONCENTRATION ICONCENTRATION I t !LIMITS ! 

, COMPOUND I · (ug/L) I, (ug/L) I (ug/L) I REC # I REC . I 
1=======================1========= 1============= 1============= j====== 1====== 1 
1 1,1- Dichloroethene ___ l _____ l _______ l ______ l ___ l6l-l4 51 
I -·Tr ichloroethene ____ I _____ I _______ I _______ I ___ 171-12 O I 

3enzene ________ l _____ I _______ I _______ I ___ I 76 -127 I 
Toluene ________ l ____ I ______ I ______ I ___ I 76 -12 5 J 
Chlorobenzene _____ l _____ l _______ l _______ l ___ l75 -1JO I 
____________ I _____ I _______ I _______ I ___ I ___ I 

I SPIKE I MSD I MSD I 
I ADDED ICONCENTRAT!ON I % '.. QC LIMITS I 

I COMPOUND I (ug/L} I (ug/L) I REC # I RPO # I RPO I REC. I 
i======================= 1=========1============= 1============ 1====== 1===== 1 

1, 1-Dichloroethene ___ l _____ l _______ l ___ l ___ l 14 I 61 - 145 r--
'Trichloroethene ____ l _____ l ______ l ___ l ___ I 14 17 1-1201 
oenzene ________ l ____ l ______ l ___ l ___ l 11 176 - 1271 
Toluene ________ l ____ l ______ l ___ l ___ l 13 176- 125 I 
Chlorobenzene _____ l _____ l _______ l ___ l ___ l 'I 13 17 5-130 I 
____________ l _____ l _______ l ___ l ___ l --f I ___ I 

Column to be used to flag recovery and RPO values ~ith an asterisk 

• Values outside of QC lirnits 

:=.:D: ___ out of outside limits 
5:ike Recovery: --- out of · ___ outside lir.iits 

c:~ENTS: 

FORM III VOA -1 3/90 



JB 
SOIL VOL:'\T!LE ?-!.:..TRIX S?Il-:E/:-:;,7RIX SPIKE DUPLICATE RECOVERY 

!/ar.ie: Contract: ------------- ------
Code: case No.: SAS J~o. : SDG No. : 

~ix Spike - EPA Sample No.: Level: ( 101.J/.::ied) 

I SPIKE I SAMPLE I MS I MS I QC. I 
I ADDED ICONCENTAATIONICONCENTRATIONI ~ jLIMITSI 

COMPOUND I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC '# I REC. I 
,===================== 1========= 1============= 1=========== 1==---== 1====== 1 
_,l - Dichloroethene ___ l _____ l _______ l _______ l ___ lS9-1721 
~richloroethene ____ l _____ l _______ l _______ l ___ l62-137 1 
:-=nzene ________ l _____ l _______ I _______ I ___ I 66-142 I 
::-oluene ________ l ____ I ______ I ______ I ___ I 59-139 I 
:::hlorobenzene _____ l _____ l _______ l _______ l ___ l 60-133 I 
____________ I _____ I _______ I _______ I ___ I ___ I 

I SPIKE I MSO I MSD I 
I ADDED I C_ONCENTRATION I % ~ I QC LIMITS I 

COMPOUND I (ug/Kg) I (ug/Kg) I REC : 1 RPO : 1 RPO I REC. I 
=======================)=========1=============1============ .. 1===1===== 1 
l ,l -Dichloroethene ___ l _____ l _______ l ___ l ___ l 22 159-172 1 
Trichloroethene ____ l _____ l _______ l ___ l ___ l 24 I 62-137 I 
3enzene ________ l _____ l _______ l ___ l ___ l 21 166-142 I 
Toluene ________ l ____ l ______ l ___ l ___ l 21 159 -139 1 
Chlorobenzene _____ l _____ l _______ l ___ l ___ l 21 I 60-133 I 
____________ 1 _____ 1 _______ 1 ___ , ___ , ___ , ___ , 

·t· 
:r, 

Colu~n to be used to flag recovery and RPO values with an asterisk 

Values outside of QC limits 

:io: ___ out of 
.)ike Recovery: ---

outside limits 
out of ___ outside limits 

FORM III VOA - 2 3/90 



2C 
WATER S£!·iI vo1..;7:r L:C:: i•'..:..TRI X s ?I ;-;:::/:·'.J.7~1 X S?n:::: C·U?LI CATE RECOVEK.·1· 

Nar:ie: Contract: ------------ ------
Code: Case 1:0 . : SAS No. : SDG Ho.: 

:--:atrix Spike - EPA Sarnple Ho.: 

I SPIKE I SAMPLE l P.S I MS I QC. I 
I ADDED ICONCENTRATION ICONCENTRATION I % !LIMITS ! 

i COMPOUND . I (ug/L) I (ug/L) I (ug/L) I REC # I REC. I 
1====================== 1=========1============= 1============ 1====== 1====== 1 
I Phenol_-e--_..,.._ ____ l ____ l ______ l ______ I ___ I l2-110 I 
I 2-Chlorophenol ____ l ____ l ______ l ______ l ___ l27 - 123I 
: 1,4 - Dichlorobenzene l ____ l ______ l _______ l ___ l:36- 97I 
I H-Nitroso-di- n - pr.op:--fff I ____ I ______ I _______ I ___ I 41-116 1 
I 1,2,4- Trichlorobenzene l ____ l _______ l _______ l ___ l39 - 981 
;-4-Chloro-3-methylphenoI I ____ I _______ I · 1 ___ 123 - 97I 
i .Acenaphthene-,--____ l ____ l ______ l ______ l ___ l46 - 1181 
I 4-Nitrophenol.,,._ ____ l ____ l ______ l ______ l ___ l 10- 80 I 
I 2 , 4-Dinitrotoluene ___ l ____ l _______ l _______ l ___ l 24- 96 I 
I Pentachlorophenol ___ l ____ l _______ l _______ l ___ l 9-103 I 
I Pyrene ________ l ____ I ______ I ______ I ___ I 26-127 1 
l _________ l ____ l _____ l _____ l __ l __ l 

I SPIKE I MSD I . MSD I 
I ADDED ICONCENTAATION I % I % QC LIMITS I 

I COMPOUND I (ug/L) I (ug/ L) I REC ~ I RPD # I RPO I REC. I 
1=====================1========1 ============= 1====== 1===== 1==== 1== ·, 
I Phenol ________ l ____ l ______ l ___ l - I 42 112-110 1 
I 2-Chlorophenol _____ l _____ l _______ l ___ l ___ l 4 o l 27 - 123 I 
I 1 ,4 - Dichlorobenzene l ____ l _______ l ___ l ___ l 28 136- 971 
I N-Nitroso-di-n-prop:--fi"f l ____ l ______ l ___ l ___ l 38 141-116 1 
I 1,2,4-Trichlorobenzene l _____ l _______ l ___ l ___ l 28 139 - 981 
l 4- Chloro-3 - rnethylphenoII ____ I ______ I ___ I ___ I ,42 l 23- 971 
I Acenaphthene.,,..--____ l_--,-__ l ______ l ___ l ___ l 4/ 31 I 46-118 I 
I 4-Nitrophenol l ____ l ______ l ___ l ___ l 'f SO l 10- 801 
I 2,4-Di_nitrotoluene ___ l _____ l _______ l ___ l ___ l 38 l2 4- 961 
I Pentachlorophenol ___ l ____ l _______ l ___ l ___ l · so I 9-103I 
I Pyrene ________ l ____ l ______ l ___ l ___ l 31 l26 - 1271 
1 _________ 1 ____ 1 _____ 1 __ 1 __ 1 __ 1 _ _ 1 

(1) N-Nitroso-di - n - prcpylarnine 

_ Column to be used to flag recovery and RPD values wi t h an asterisk· 
* Values outside of QC limits 

RPO: ___ out of 
Spike Recovery: __ _ 

outs i de limits 
ou t of · ___ outside limits 

.,J1MENTS: 

FORM III SV-1 J/90 



3D 
SOIL S E::·:l",."OL!.':"! !..~ !·'..!.TRIX S ?I1'E/1~ATRI X SPIKE DUPLICATE RECOVERY 

.:: :J N ar..e: ________ ___ _ Contract: _____ _ 

-3b Code: Case Uo .: S.ll.S Po. : SDG No. : 

acrix Spike - EPA S2~ple No.: Level: ( lo\.J/med) 

I SPIKE I SAMPLE I . MS I MS I QC. I 
I ADDED ICONCENTRATIONjCONCENTRATIONI % ILI MITS I. 

COMPOUND [ (ug/Kg) I (ug/Kg) I (ug/Kg) I REC # I REC. I 
===========. ====== ===1=========1=============1=============1=====1======1 
Phenol ___________ I ____ I ______ I ______ I ___ I 26- 90 I 
2-Chlorophenol ____ l ____ I ______ I ______ l ___ l 25-102 I 
1,4 -. Dichlorobenzene l ____ l _______ l _______ l ___ l28-1 04I 
N-Ni troso-di-n-prop :-cTTI _____ I _______ I _______ I ___ I 41-126 I 
.!,2,4-Trichlorobenzene l ____ l _______ l _______ l ___ l38 -107I 
4-Chloro-3-methylphenoil ____ l _______ l _______ l ___ l26-1 03f 
Acenaphthene-=--____ I ____ I ______ I ______ I ___ I 31-137 I 
4-Nitrophenol _____ l ____ l ______ l ______ l ___ l 11-114 I 
2,4-Dinitrotoluene ___ l ____ l _______ l _______ l ___ l28 - 891 
Pentachlorophenol ___ l ____ l _______ l _______ l ___ l17-109I 
Pyrene ________ l ____ l ______ l ______ I ___ I 35-142 I 

____________ I _____ I _______ I _______ I ___ I ___ I 

I I SPIKE I MSD I MSD I 
I I ADDED I CONCENTRATION I '; ~ I QC LIMITS 
I COMPOUND I (ug/Kg) I (ug/Kg) I REC ~ I RPD ~ I RPO I REC. 
1====================== 1========= 1============= 1====== 1====-~= 1===1=--=-- I 

I Phenol ___ ---,-____ I ____ I _______ I ___ I ___ I 35 126- 901 
I 2-Chlorophenol ____ l ____ l ______ l ___ l ___ l 50 I 25-lOZ-, 
I 1,4-Dichlorobenzene I ____ I _______ I ___ I ___ I 27 128-10 41 
I N-Nitroso-di-n-prop:-fiT I ____ I ______ I ___ I ___ I 38 I 41-126 I 
I 1,2,4 - Trichlorobenzene I _ _ ___ I _______ I ___ I ___ I 23 138-107 1 
I 4-Chloro-3-methylphenoll ____ l ______ l ___ l _ _ _ l ~33 126-103 1 
I Acenaphthene.,,__ ____ l ____ l ______ l ___ l ___ l ··,(19 131-137 1 
I 4-Nitrophenol _____ l ____ l ______ l ___ l ___ l -~:SO lll-114 1 
I 2,4-Dinitrotoluene ___ l _____ l ____ ~ __ I ___ I ___ I 47 128- 891 
I Pentachlorophenol ___ l _____ l · - I ___ I ___ I 47 117-109 1 
I Pyrene . I _ ___ I ______ I ___ I ___ I 36 J3 5-142 1 
I __________ I ____ I _____ I __ I __ I ___ I __ I 

(1 ) N-Nitroso- di-n-propylamine 

# Column to be· used to flag recovery and RPD values ....,ith an asterisk 
* Values outside of QC limits 

RPO: ___ out of ___ outside limits 
Spike~Recovery : out of ___ outside limits 

COMMENTS: 

FOP . .n III SV - 2 3/90 



~b r:ar.:e: 

r--,---r-TT'"\'C"' 
;- :;__ ... ~ - .... - ... -

3 E: 
:-: .;-r::::rx S PI f'E/1-~;TRI X S ?I :'\E DU?LI c.;TE R::'.COVERY 

Con tract: ------------ ------
:.-= b Code: 

:-:.=tr i X Spike - 'C"D' -- ..... 

Case ::o . : s;.s ::o.: SDG ll o.: 

I SPIKE I SAMPLE I MS I MS I QC. I 
I I ADDED I CONCENTRATIONI CONCENTRATIONI % I LIMITS I 
I COMPOUND I (ug/ L ) I (ug/ L ) I (ug / L ) I REC ~ I REC. I 
1======================== 1======== 1============= 1~=========== 1===== 1====== 1 
I g anuna-BHC ( Lindane ) I __ -_ l ______ l ______ l ___ l 56-123 I 
j" Heptach l o r ______ I ____ I ______ I ______ I ___ I 4 0 -131 I 
I Aldrin- _______ l ____ l ______ l ______ l ;; 140 -12 01 
I Dieldrin _______ l ____ l ______ l ______ l ___ l 52-126 1 
I Endrin ________ I ____ I ______ I ______ I ___ I 56-121 I 
/ 4 , 4 ' - DDT _______ l ____ , ______ 1 ______ 1 ___ 138-127 1 
I _________ I ____ I _____ I _____ I __ I __ I 

I SPIKE I MSD I MSD I 
I ADDED ICONCENTRATIONI % % QC LIMITS I 

I COMPOUND I (ug / L ) I (ug/ L ) I REC # I RPD ~ I RPD I REC. I 
1======================== 1========= 1============= 1============= 1====== 1..--=== 1 
I gaona-BHC ( Lin d an e ) I ____ I ______ I ___ I ___ I 15 15 6-123 1 
I Heptach l o r _____ -_-=_: 1 _____ I _______ I ___ I ___ I 2 0 14 0-131 1 
I Aldrin-,--_______ I ____ I ______ I ___ I ___ I 22 14 0-12 01 
I Dieldrin _______ l ____ l ______ l ___ l ___ l 18 152-126 1 
I Endrin ________ l ____ l ______ l ___ l ___ ~· 21 156-121 1 
I 4 , 4'-DDT _______ l ____ l ______ l ___ l ___ fJ 27 138-127 1 
1 _________ 1 ____ 1 _____ 1 __ 1 __ , __ 1 __ 1 

# Co l u mn t o b e u s ed t o flag recovery and RFD v alues with an asterisk 

* Valu es outside of QC limits 

RPD: ___ out of ____ outside limits 
Spike Recovery : out of ___ o u tside limits 

COMJ1ENTS: 

FORM III PEST-1 3/90 



Jf 
SOIL ;:-:::s:-:;:c:c:: J·'...:'\T~IX SPI~E/MATRIX S?IKE DUPLICATE RECOVERY 

.::b Nar.ie: Contract: ------------- ------
.-cb Code: Case Po.: SDG No. : 

'atrix Spike - EPA Sanple No.: 

I SPIKE I SAMPLE I MS I MS I QC. I 
I ADDED l fO NCENTRATIONjCONCENTRATIONI ~ jLIMITSI 

, COMPOUND . I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC ~ I REC. I 
!============= ·==========1=========1=============1============1======1=~====1 
: .gamrna-BHC (Lindane) l _____ l _______ l _______ l ___ l 46-1271 

Heptachlor ____ ~_-_-_ l ____ l ______ l ______ l ___ l35-130l 
Aldrin-,-_______ I ____ 1 ______ I ______ I ___ I 34-132 I 
Dieldrin _______ l ____ l ______ l ______ l ___ l3l-134 I 
Endrin ________ l ____ l ______ l ______ l ___ l 42-139 I 
4,4'-DDT _______ l ____ l ______ l ______ l ___ l23 -134I 

____________ I ____ I _______ I _______ I ___ I ___ I 

I I SPIKE I MSD I MSD 
I / ADDED ICONCENTRATIONI % % QC LIMITS 
I COMPOUND ·1 (ug/Kg) I (ug/Kg) I REC ~ I RPD # I RPD I REC. L 
1=======================1=========!=============1======1= ==== 1===== 1====1 
I ga?nI.Da-BHC (Lindane) I ____ I ______ I ___ I ___ I 50 146-127 1 
I Heptachlor ______ l ____ l ______ l ___ l ___ l 31. I 35-130 I 
I Aldrin-_______ l ____ I ______ I ___ I ___ I 4 3 I 34-1321 
I Dieldrin _______ l ____ l ______ l ___ l ___ l 38 I 31-134 I 
I Endrin= _______ I ____ I ______ I ___ I ___ I 145 142-139 1 
I 4,4'-DDT _______ I ____ I ______ I ___ I ___ I· f'SO 123 -134 1 
, __________ , ____ I ______ I ___ I ___ , ·~ '--- ' 

- Colur.ln to be uzed to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

KPD: ___ out of outside limits 
Spike Recovery: --- out of ___ outside limits 

COMMENTS: 

FORM III PEST- 2 J/90 



1:ar.;e:____________ Cont!:'cct: 

Code: 

~b File ID: 

~a~e Ana l yzed: 

GC Colu mn : 

I~strumen t ID: 

Case !Jo . : s;..s 1:0.: 

ID: ___ ( r..m ) 

SDG no.: 

Lab Sample ID: 

Time Analyzed: 

Heated Purge: ( Y/ N ) 

THIS METHOD BL~NK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA L;B LAB TIME l 
I SAJ1PLE NO. I S~J-1PLE ID I FILE ID I ANALYZED I 
1=========== 1============== 1============= 1========== 1 

0 1 1 I I I l 
0 2 1 I I I I 
03 I I I I I 
0 4 1 I I I I 
OS I I I I I 
0 6 1 I I I I 
07 1 I I I I 
OBI I I I I 
09 1 I I I I 
101 I I I I 
11 1 I I I I 
12 1 I I I I 
13 1 I I I I 
14 I I I 
15 I I I 
16 I I I 
1 7 I I I 
18 I I I 
19 I I I ~~ 
2 0 I I I 
21 I I I 
22 I I I 
23 I I I 
24 I I I 
25 I I I 
26 1 I I I 
27 1 I I I 
28 ( I , I 
29 1 I I I 
JOI I I I 

"'l~~EriTS : 

::-2ce of 
J/90 



i; 3 EPA SA.MPLE UO . 
s::: i-: .r ·:c-L; T I LE !·'.::'.Tr. OD 5L?. NK s u r-:.Vi/, iW 

__ :;::, Pame: ___________ _ Co:.tract: __ r 
~ b Code: Case :~o . : 

...-.= b File I D: 

: nGtr ur:.en t I D: 

~a trix•: ( s o il / water ) 

:...e ve l : ( l ow/ me d ) 

THIS METHOD BLANK 

I EPA 
I SA?-:PLE NO . 

APPLI ES TO 

LAB 
I SAMPLE 

THE 

ID 

-----
SA S No. : S DG No . : 

Lab Sample ID: 

Date Ex t r acted: -----
Date Analyz e d : 

Time Analyzed : 

FOLLOWING SAMPLES , MS AN D MSD: 

LAB DATE 
I FILE I D I ANALYZE D I 

1- =========== 1============== 1============== 1=--------- 1 
011 I I I I 
021 I I I I 
031 I I I I 
041 I I I I 
OSI I I I I 
06I I I I I 
071 I I I .I 
OBI I I I I 
091 I I I I 
101 I I I I 
11 1 r ~ l I 
12 1 I I I r . 
13 1 I I I I 
14 1 I I I I -15 1 I I I I 
16 I I I I I 
17 1 I I I I 
18 1 I I I I 
19 I I I I . I 
201 I I I i i 
211 I . I I .:,q .. 
22 1 I I I I 
23I I I I I 
241 I I I I 
251 I I I I 
26 I I I I I 
271 I I I I 
281 I I I I 
291 I I I I 
301 I I I I 

COMM ENTS : 
--

-:e of 
3/ 90 



::a;:-.e: ___________ _ 

_ Lod e: case no. : 

:: 5cr.:p le ID: 

,:::-ix: (soil/-...·ater ) 

:~ fur· Cleanup: ( Y/ H ) 

~-: e Analyzed ( 1 ) : 

:. =e Analyzed ( 1 ) : 

~strur.ient ID ( 1 ) ; 

Cont:-2ct: ----- --------
SDG tJo.: 

L:i:, File ID : 

~~trcc~ion: (Sepf/Cont/Sonc ) ---
Date Extracted: 

Date Analyzed ( 2 ) : 

Tine Analyzed ( 2 ) : 

!;:strurr:ent ID ( 2 ) : 

I 
I 
I 

- -Colt,;;:-.n (1 ) : _____ ID: __ ( r.i;:, ) GC Colur.m ( 2) : ID: ( r.llil ) 

THIS M:::TEOD 3L:\~K ;..??LIES 70 T::::: FOLLOWING SJ.J1PLES, MS. AND MSD: 

~?,; U,3 Di\TE DATE I 
I s.;.1-~?LE ?:o. I S.'!,J-~?!...::: ID I J..NALYZED 1 1 ANALYZED 2 I 
l============ i============== l========== l========== I 

01 1 I I I I 
021 I I I I 
03 1 I I I I 
04 1 I I I I 
OS I I I I I 
06 1 I I I I 
07 1 I I I I 
03 1 I I I I 
09 1 I I I I 
10 1 I I I I 
11 1 I I I I 
12 1 I I I I . 
13 1 I I I I 
l:◄ I I I I 
15) I I I 11 
16 1 I I I 

:. 

17 1 I I I 
lo l I I I 
19 1 I I I 
20 1 I I I 
21 1 I I I 
22 1 I I I 
23I I I I 
24 1 I I I 
25 1 I I I 
26 1 I I I 

~-\E!iTS: 

;:::c;e of 
FC?-::-: I \' ?:::ST J/90 



s.; 
\ "OL\TIL:::: O~G .!...':Ic .: ~:sT~Li}::::::T :=-::::::::0~-~;_:; cc: cr::::c:-:: 

c:::::c,:-: oi:·1..,i;C:':::::co;: :; ::::: :: ::: ( =-F 3 ) 

Co:.t: r ac t : ------
o Code: case l,'o. : SDG no. : 

:..,.; :J File ID: BFS Injec t icn Da te : -----
: ;;strur:;ent ID: cF3 I njec tic :. Ti=e: -----
GC Col.u:mn: ID: (tlr.l) P.eated Purge: (Y/H) ---

I I % RELATIVE 
I r.i/e ION ABUND~J~CE CRITERI.A I .ABUNDJlJ-lCE I 
1=====1===--==== =========- ==1==---==========1 
I 50 I 8.0 - 40.0% of r;:ass 95 _______________ 1 ________ 1 

I 75 I JO . O - 66.0% of ~ass 95 I _______ I 
r· 95 I Base peak, 100~ relative abunda~ce I _______ I 

· I 96 1 5.0 - 9.0t of ~ ass 95 I _______ I 
I 173 I Less than 2.0t of ~ass 174 I___ )11 
I 174 I so.o - 120.0~ of oass 95 I _______ I 
I 175 I 4.0 - 9 . 0 ~ of !:)ass 17 4 I ___ ( )11 
I 176 I 93.0 - 101.0% of ~ass 174 I _ __ ( )11 
I 177 I 5.0 - 9.0% of ~ass 176 I ___ ( )21 
I ___ I I _______ : ' 

1-Value is% ~ass 17 4 2- Value i s% o ass 176 

--· ~rs CH=:CK ;,_pPLIES TO THE FOLLOHIHG S)l-~?!ZS, XS, HSD, i3LJ.li~, A.~D ST.AND.~~s 

I E?A LAB L.~3 D''""-rd . .:. I TI ME 
I SA..'1PI..E NO . I SJl.HPLE I D I :FI LE ID I ;.SJ.LYZED I h..~ALY ZE D I 
l ======= === i========== I 1========== 1======== 1 

011 I I I I I 
021 I I I I I 
OJ I I I I I I 
041 I I I I I 
051 I I I I I 
061 I I I I ·,~ I 
071 I I I I I 
081 I I I I I 
091 I I I I I 
101 I I I I I 
11 1 I I I I I 

.12 I I I I I I 
131 I I I I I 
14 I I I I I I 
15 1 I I I I I 
161 I I I I I 
171 I I I I I 
1a1 I I I I I 

_1 9 I . I I I I I 
2 01 I I I I I 
21 1 I I I I I 
22 1 _ I I I I I 

- e 



53 
s :::::-: : ·: c:__:..-;I LE O~G;.JJIC J!;ST~l.j;-\E~JT FERFO~._Al;CE CHEC:: 

DE:CAFLtJOROTrs.I PHE:l:YLPHOSPi-ll ;; E; ( DFTP? ) . 

'.i2r:e: ____________ _ Contract: ------
:....=.::> Code: 

:..,.;b ril e ID : 

SDG No.: 

DITPP Injection Date: -----
=n strur.ient I D: DFTPP Injection Time: -----

I % RELATIVE 
i p/e I . ION ABUNDANCE CRITERIA ABUNDANCE I 
:==-== I===================---======================= ============ 1 

51 I 30.0 - 80.0t of mass 198 I -------------- -------68 I Less than 2.0~ of mass 69 ( )1 1 
69 I Mass 69 relative abundance I 
70 I Less than 2. 0 % of mass 69 ) 1 1 

127 I 25.0 - 75.0% of mass 198 I 
19 7 I Less than 1.0% of mass 198 I 
19 8 I Base Peak, 100% relative abundance I 
199 I 5. 0 to 9 . 0% ~f ~ass 198 I 
275 I 10. 0 - 30.0 % of mass 198 I 
3q5 I Greater than 0 . 75% of ~ass 198 I 
441 I Present, but less than mass 443 I 
442 I 40.0 - 110.0% o f mass 198 I 
443 I 15.0 - 24. 0% o f mass 442 ( )21 

I I 
1-Value is% mass 69 2-Value is% mass 442 

_ .• IS CHECK APPLIES TO THE FOLLOWING SJ.J1PLES, MS, MSD, 3 LANJ<S, AND STANDARDS: 

I EPA LAB LAB DATE TIME 
I SAMPLE NO. I SAMPLE ID I FILE ID I ANALYZED I ANALYZED I 
1============ 1====--======= 1============ 1======== 1========= 1 

01 1 I I I I I 
02 1 I I I I I 
03 I I I I I 
04 I I I I ! I 
OS I I I I ·.f I 
06 I I I I 'ii I 
07 I I I I I 
08 I I I I I 
09 I I I I I 
10 I I I I I 
11 I I I I I 
12 I I I I I 
13 I I I I I 
14 I I I I I 
15 I I I I I 
16 1 I I I I I 
17 1 I I I I I 

...18 I I I I I I 
19 1 I I I I I 
20 1 I I I I I 
21 I I ! I I I 
221 . , I I I . I 

;:>c<;e o f 
'C"l""l'D!A' '1 C:\I 3/90 



·. ·..., :: ar..e : Co:i t::-act: -------------- ------
s;..s No. : SDG 1:0. : 

~s trur:1ent I D: 

~ated Purge: (Y/!J) 

C~l .:. :;::-a t .::. c:-i C.::.: e(s) : ------
Cali brati o :-i 7 i ~es : 

.: Colu;nn: 

r_;B FILE ID: RRflO =_______ RRF20 =________ I 
K..~FSO = ___ _ ___ RRFlOO= _______ RRF200=_______ I 

------ - - ------------------------------'---! % 
COHPOUND IRRFlO jR..~F20 jRRF50 IRRFlOOIR.~F200I RRF I RSD I 

============================l======J===== 1======1======1=====1======1=====1 
Cl)lorornethane ________ l ___ l ___ l I ___ I ___ I ___ I ___ I 
3romo;nethane _ ________ * ___ 1· I ___ I ___ I ___ I ___ I ___ * 
•.r i:-iyl . Chloride _______ ... ___ I ___ I ___ l ___ l ___ l _ __ l ___ * 
Ch loroethane-,,-----,--,------- ___ I ___ I ___ I ___ I ___ I ___ I __ I 
:-:ethylene Chloride ________ I ___ I ___ I ___ I ___ I ___ I ___ I 
.!.cetone_,..-- - ------ ___ I ___ I ___ I ___ I ___ I ___ I __ I 
c arbon Disulfide _ ________ I ___ I ___ I ___ I ___ I ___ I ___ I 
1,1- Dichloroethene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
1,1- Dichloroethane _____ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
1,-2-Dichloroethene (total) ___ I ___ I ___ I ___ I ___ I ___ I 
Chloroforn __ .,...-______ * ___ I ___ I ___ I ___ I ___ I ___ I--. 
1,2-Dichloroethane _____ * ___ I ___ I ___ I ___ I ___ I ___ I __ .,, 
2-Butanone _ ______________ I ___ I ___ I ___ I ___ I ___ I __ 

. 1,1,1-Trichloroethane · • ___ I ___ I ___ I ___ I ___ I ___ I __ _ 
carbon Tetrachloride ____ * ___ l ___ l ___ l ___ ! ___ I ___ I ___ * 
3ro;'ilodichloror.:ethane ____ * ___ I ___ I ___ I I ___ I ___ I ___ * 
1,2 - Dichlor o?ropane _________ I ___ I ___ I ___ I ___ I ___ I __ _ 
cis - 1,J-Dichloropr o? ene ___ * ___ I ___ I ___ I ___ I ___ I ____ I ___ * 

. Trichloroethene~ ______ * ___ I ___ I ______ I ___ I ___ I ___ * 
; Dibr 0Iilochlor oi:lethc:1ne ____ * ___ I ___ I ______ l ___ l ___ l ___ * 
l l, 1,2-Tr ichloroethan e ____ * ___ l ___ l ______ I ___ I_... __ I ___ * 
I Ben z ene ___________ * · I ___ I ______ l ___ l·.-t I ___ * 
ltrans- 1,3 - Dichloroor opene * ___ ! ___ ! ______ I ___ I i I ___ * 
l 5ro..ioforr.i · - * ___ I ___ I ______ I ___ I ___ I ___ * 
l~ - J1ethyl - 2 - Pen t anone _______ ! ___ ! ______ I ___ I ___ I __ _ 
I 2- Hexanone _ _,,.. ____________ I ___ I ______ I ___ I ___ I __ _ 
j Te trachlor oet hene ______ * ___ I ___ I ______ I ___ I ___ I ___ * 
/1,1,2, ~-Te trachlo r oethane * ___ l ___ l ______ l ___ l ___ l ___ * 
I Toluene ___________ +. ___ I ___ 1 ______ I ___ I ___ I ___ * 
/ Chlo r oben z ene ________ * ___ l ___ l ______ l ___ l ___ l ___ * 
! Ethylben z ene _________ * ___ l ___ l ______ ! ___ ! ___ ! ___ * 
I s ty r ene ___________ * ___ I ___ I ______ I _ __ I ___ I ___ * 
!Xylene ( t o ta l) _______ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
1====.=== · =================== 1====== 1====== 1====== 1====== j====== 1====== 1===== 1 
I Tolue·ne - dS . 1 _ __ 1 ___ 1 · l ___ l ___ l ___ l I 
!3rc:r.iofl uo roben z crnc _____ ,., ___ l ___ l ___ l ___ l ___ l ___ l 
ll,2- Cichlo roethu~e-c4 ________ I __ I ___ 1 ___ 1 ___ 1 ___ 1 

I ---=-----,--__,,... ___ ___, ___ ,.... ____ I - I . - I _____ I · I ___ I __ _ 
+ C0::i?O Ur.ds ·~•i't h rcq:: i recJ :-::1 n 1:-::t.:i.l f{R?' ,-. .. - ~a:-:i. :'.",U:il !.RSD valu~s. 

All othe r cora?OUn~s Dus : :-::ec't a ~ini ~~~ RR7 o f 0 . 0 10 . 

, io n 



-··- · - -- ·- - · ·---· ·· ··--· · -

--. '..) :: .3 :-:-.e: -------------
- ·, Cece: C.3S12 1:0.: S DG l~ o . : 

: ~::..B FIL:C: ID: RRF20 = _______ RRF S O =_______ I 
:-=_::..FEO = _______ RRF12C= _______ RRF16 0=_______ I 

- -----------------------------,------:---1 __ _ 
1 I % 

, COMPOUND IR:RF20 l:\:R:50 I RRFoO IRRF120IR.~F160I R.~F I RSD I 
, ======================= ==== 1====== 1====== 1====== 1=====- 1=-=--- 1- - -=== 1=- === 1 
; ?:;enol * I I I 
Jbis (2-Chlorcethyl ) e~~er " I I I 
! 2-Chlorophenol * I I I 
; 1:J-Dichlorobenzene * I I I 
: 1,~ - Dichlor cben zene ,i: I I I 
; l , 2-Dichlorcbenzen: " I I I 
j 2 - Methylp!1enol * I I I 
i 2,2' - cxybis(l-Chlorc?rcpar.e) I I I I 
: ~- Methylphenol * I I I 
i 1:-Hi troso-di-n-prcpylanine_* I I I 
; r.exachloroethane " I I I 
'~. i trobenzene " I I I 

~phorone * I I I 
I .Ji trophenol * I I I 
1~ ,4-Di~ethylphenol * I I I 
lbis (2-Chloroethoxy ) ~ethane * I I I 
12,4-Dich loropher.ol - * I I I 
; 1 , 2,4-Trichlorc=enzene * I I I 
! }:aphthalene * I I I 
l ~-Chloroaniline I I I 
l~exachlorobutadiene I I I 
14-Chloro- J-~ethylphenol * I I I 
12 - Hethylnaphthalene * I I I 
\Hexachlorocyclooentndiene t . I I I 
\ 2 , 4 ,6 -Trichlorophenol - * I I I 
12,4,5- Trichlorcphenol * I I I 
12 - Chloronaohthalene * I I I 
12 - Nitroaniiine I I I 
IDinethylphthalate I I I 
I ;..cenaphthylene * I I I 
12,6-Dinitrotoluene ,i: I I I 
IJ - Hit r oaniline I I I 
/Acenaphthene * I I I 
12,4 - Dinitrcphenol I I I 
I 4 -Ni trophenol I I I 
I Dibenzofuran * I . I I 
'2.4 - Dinitrotoluer.e • I I I 

I I I ----.or.ipou nds \..Jith required winir.n.m RRF a,,d r.iaxi;;iur.i %RSD 
All othe r corr.pou;:cs ;:;ust ..:e et ,) r., i :1 i ;:-.:: :-:: ;:Rf of 0.010 . 

FOF.:·! VI SV - 1 
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::. ::, Cece: 

::_~.3 FILE ID: 
:=-_~ FoO = 

CO!-'.POUND 

Contract: -------
Case i:o.: s.;s No.: SDG lio.: 

Calibration Date(s): ------
Calibration Times: 

RRF2 0 = RRFS0 = -------- --------RRFl20 = RRFl60 = -------- --------

RRF20 RRFSO RRF80 RRF120 RRF160 RRF 
-===----==================== ====== ---------- --------- ----------- ----------- ====== 
J iethylphthalate -------~-Chlorophenyl-phenylether * 
:luorene._,--=--,------------*---
; -JJ i tro2.niline --------~, 6 - Dini tr o - 2 - ~ethyl phenol_ 
:;-!h trosodiphenyla::iine ( 1 ) 
~-oro~ophenyl-phenylether -* 
~exachlorobenzene _____ -=.~=* _______ _ 
?en~achlorophenol ______ * 
?henanthrene *----
~nthr2.cene * 
Carbazole ----------- ----
Di-n-butylphthalate 
?luoranthene -----* 
?yrene * ----

----:---:-..,...,.-=-------- ----3 u t y lb en z y l p ht ha late 
3 , J'-Dichlorobenzidi_n_e ___ _ 

----3enzo (a ) 2.nthracene ______ * ___ _ 
Chrysene,-...,..., __________ * ___ _ 
b~ s(2-Ethylhexyl ) phthalate_ l--- ___________ ---- ----

· Di-n-octylphthalate -----; Benzo (b) fluoranthene ____ * 
iB enzo (k) fluoranthene _____ * __ _ 
i Benzo (a ) pyr ene ________ * 
1Indeno (l,2,3-cd )pyrene ____ * ___ _ 

~ 

RSD 
----------

* . 

\ 

,I: 

* 
* 
* 
* 

* 
* 

I 
* 
* 
* 
* I ' b •. D1 enz (a,h ) anthracene ____ * ________ ·--- ____ ____ ____ * 

/ 3enzo(g,h,i)perylene _____ *___ ___ ____ ____ ___ ___ * 
1-----=---------------=========================----------------======== 
i JJitrobenzene-dS _______ I _________________________ * 
, 2-Fluorobiphenyl _______ * ______________________ * 
/Terphenyl-dl4 _________ * ______________________ * 
'?henol -dS * * 

12-Fluorophenol.....,.. __ ,--____ *====== ====== ====== ====== ====== ====== =====* f 2 ,4,6-Tribrornophenol ____ l _____________________ ! 
i2-Chl~rophenol-d4 ______ * _____________________ * 

1
1,2-oichlorobenzene-d4 ____ * ___________ _ 

17"7"---:::;--:-~-----,--- '---( l ) Cannot be separated from Diphenylamine 
" Cor:-,pounds with required minimum RRF and maximur.1 iRSD values. 

~11 other compounds ~ust ~eet a mini~un RRF of 0.010. 
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Case ::0. : S~G 1-'o. : 

·:::: rc :-:-. e nt ID : 

! D : C~tc(s ) ;..r.~l y: ed: 

RT OF ST ,;~:i).\RDS I ~:EA l~ I RT WINDOW 
I COM?OUHD I LOW I MID I HIGH I RT I FROM I TO I 
1===================== 1====== 1 ·==== 1===== 1====== 1====== 1==-=== 1 
I al ph a-3HC _____ I ___ I ___ I ___ I ___ I ___ I ___ I 
l beta - 3:-: c ______ l ___ l ___ l ___ l ___ l ___ l ___ l 

.. I delta - 3:ic _____ l ___ l ___ l ___ l ___ l ___ l ___ l 
I gam=a-BHC ( Lindane ) l ___ ! ___ I ___ I ___ I ___ I ___ I 
I r.ep t ac~ l o r _____ l ___ l ___ l ___ l ___ l ___ l ___ l 

I Alar in---,-___ -,--_ I ___ I ___ I ___ I ___ I ___ I ___ I 
I Heptachlor epcxic:e I ___ I ___ I ___ I ___ I ___ I ___ I 
I Enc:osul f an I ____ I ___ I ___ I ___ I ___ I ___ I ___ I 
I Dielc.:-in ______ l ___ l ___ l ___ l ___ l ___ l ___ l 
I 4 , 4' - DDE ______ I ___ I ___ I ___ I ___ I ___ I ___ I 
I Encrin__,. ______ I ___ I ___ I ___ I ___ 1 ___ I ___ I 
i Endosu l fan !I ____ I ___ I ___ I ___ I ___ I ___ I ___ I 

~ I 4, 4 ' - DDD. __ .,.......-__ I __ I __ I __ I __ I __ I ___ I 
I Endosu l fan sul f ate I ___ I ___ I ___ I ___ I ___ I ___ I 
I 4 , 4 ' - DDT,.....,.. _____ I ___ I ___ I ___ I ___ I ___ I ___ I 
I Xethoxychlor ____ l ___ l ___ l ___ l ___ l ___ l ___ l 
I Endri:1 ketor.e ____ l ___ l ___ l ___ l ___ l ___ l ___ l 
I Endri:-i alcehyce ___ l ___ l ___ l ___ l ___ l ___ l ___ l 
I alpha-Chlordar.c ___ l ___ l ___ l ___ l ___ l ___ l ___ l 

i sa~~a - Chlc:-dane ___ l ___ l ___ l ___ l ___ l ___ l ___ l 

1=================== 1====== 1===== 1==== 1===== 1====== 1======1 
I Tetrachlor o - m-xylene l ___ l ___ l ___ l ___ l ___ l ___ l 
I Decachlorobiphenyl I ___ I ___ I ___ I ___ I ___ I -r: I 
1 ________ -_ I __ I __ I __ I __ I __ I l I 

* Surrogate retention times are neasu r ed f r orn Standard Mix A analyses . 

~etentio:-i tirne vindo~s are ± 0.05 ninu t es fo r all compounds that elute 
cefore Heptachlor epo>:ide , ±0 . 07 ni~utes for all other compounds, 
except ±0 .1 0 min u tes for Decachloro~iphe nyl. 

J/90 



_· .. : :- -~ : --------------- Co:1t:-cct: -------

L-::vc l ( ;.; l o ·.J ) : lo·-• 

! D: 

I 
c,:::-:FO U~rn . I LO~ I MID I iiIGH I ME.;:J I tRSD I 

-=================== 1========== 1========== 1========== 1=========== 1====== 1 
2 l ;::-:-:c-2::C _____ I _____ I _____ I _____ I ______ I ___ I 
::= ~a-5:-:C ______ I _____ I _____ I _____ 1 ______ 1 ___ 1 
.: ~ l 1:.:.-0:-:c _____ I _____ I _____ I _____ I _____ I ___ I 
::;..:::-. :-:-. .:.-E:-:C (Linda;:e ) I _____ I _____ I _____ I · 1 ___ 1 
:-:-: ::~achlor _____ 1 _____ 1 _____ I _____ I _____ I ___ I 

.:.:.:::-in ______ ! ____ I ____ I ____ I _____ I ___ I 
:-:-=~~achl or e?oxic:e I ______ I ______ I ______ I _______ I ____ I 
::::-. .:~sul fan I ____ I _____ I _____ I _____ I ______ I ___ I 
: ::. c lc.r i.i ______ 1 _____ I _____ I _____ I _____ 1 ___ l 

.: ' ~ I -DD::: _____ , ____ I ____ I ____ I _____ , ___ I 
:::::-. .:::::i:i~ _____ I ____ I ____ I ____ I _____ I ___ I 
:::::::csul .f 2.n II ___ I _____ I _____ I _____ I ______ I ___ I 
..: '4 I -DDD _____ l ____ l ____ l ____ l _____ , ___ 1 
-:- -:csu l fan sul f 2. -ce I ______ I ______ I ______ I _______ I ____ I 

'I -DDT ______ I _____ I _____ I _____ I _____ I ___ I 
:-:: t:hoxychlor _____ I ______ I ______ I ______ I _______ I ____ I 
::::-: :: r i :i :-:e tone I ______ I ______ I ______ I _______ I ____ I 
::::-.:::-in alcehyde I ______ I ______ I ______ I ______ I ___ I 
-=- 2 :=,:-: 2.-Chl c::-cane I ______ I ______ I ______ I _______ I ____ I 
q a::-.:::.::. -Ch l ordane ___ l ______ I ______ I ______ I ______ 1 ___ I 
------=-============ 1========= 1========= 1========== 1=========== 1======1 
7,2:trachloro-r:t-xylene j _____ l _____ l _____ l ______ l ___ l 
::ecachlorobiphenyl l _____ l _____ l _____ l ______ li I 
---------=--l _____ l _____ l _____ l ______ t · I 

Su::-::-ogate calibration factors are ~eas~red from Standard Mix A analyses. 

:S) :::~st: be less than or equal 20.0 ~ for all co~?ounds except the 
::-:-ogctes , ~here IRSO cust be less than or equal to 30.0%. Up to 
·c ~a:-get co~pou;:~s . ~ut not surrogates, ~ay have ;RsD greater than 
.C% ~~t less than or equal to 30.0~. 

J/90 



:: ::. :-:. e : ------------
e: S.?-.S ::o .. : SDG ::o.: 

Date (s ) ,\naly::2d: 

- , , ·- """'. - - -···· . . I u: 

I .;:•iOUNT l RT h"INDO:v I CALIBRATI O:J I 
I co;-: pou:~o I (ng ) I PE.?i.:-( 1 RT I FRO!-! I TO I FACTOR I 
1=====================.1======== 1==== 1====== 1====== 1====== 1=========== 1 
I Tox2phene I ____ I *l l ___ l ___ l ___ l _____ l 
I I I *2 I ___ I ___ I ___ I _____ I 
I I I * 3 I ___ I ___ I ___ I _____ I 
I I . I 4 I ___ I ___ I _ __ I _____ I 
I ·. I ___ I s· I ___ I ___ I ___ I _____ I 

.. l .Arcclor .1 0 15 I · l * l- l ___ l ___ l ___ l _____ l 
I I I * 2 I __ I __ I __ I ____ I 

I I *3 I ___ I ___ I ___ I _____ I 
I I I 4 I ___ I ___ I ___ I _____ I 
I __________ I ____ 1_ 5_ I ___ I ___ I ___ I _____ I 
I ;._ r c=lcr 1 22 1 I ____ I *l I ______ I ___ I _____ I 
I I I *2 I ______ I ___ I _____ I 
I I I *3 I ______ I ___ I _____ I 
I I I 4 I ______ I _ __ I _____ I 

, I I ____ I s I___ . ! ___ ! _____ ! 
Aroclor 1232 l ____ l * l - l ______ ! ___ ! _____ ! 

1 I I * 2 I ___ ---'---'-----' I I I *3 I ______ I ___ I _____ I 
I I I 4 I ______ I ___ I _____ I 
I I ____ I s I ______ I ___ I _____ I 
J -r.-=-' r- o- c-=l-o_r_ l _2_4 -2 ----, ____ I* 1- I ______ I ___ I _____ I 
I I I *2 l ______ I ___ I _____ I 
I l l *3 I ______ I ___ I _____ I 
I I ! 4 l ___ l ___ l _________ I 
I I ____ I_ S_ I ___ I ___ I _________ I 
I Aroclor 12.;a I ____ I *l I ___ I ___ I ____________ I 
I I I * 2 I ___ I ___ I___ Of I 
I I I *3 I ___ I ___ I___ ii I 
I I I 4. l ___ l ___ l _________ ! 
I I ____ I s ! ___ I ___ I _________ I 
I Aroclor 1254 ·. l ____ l --;1- I ___ I ___ I _________ ! 
I I I *2 I ___ I ___ I _________ ! 
I I I *3 I ___ I ___ I _________ ! 
I I I 4 I ___ I ___ I _________ ! 
I 1 ____ 1 s I ___ I ___ ! _________ I 
I Aroclor 1260 1 ____ 1 *l I ___ I ___ I _________ I 
I I I *2 I ___ I ___ I _________ I 
I I I * 3 l ___ l ___ l _________ I-
I I I 4 I ___ I ___ I _________ ! 
i . I l 5 l ___ l ___ l _________ ! 
I I _____ I __ I ___ I ___ I _________ I 

* De~otes required peaks 
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Case::o.: SDG !,'o. : 

Ii): ( ::-.::i ) I ;is t n . .: ;:-.,2 n t: ID ( l) : ---
=:?.!.. Sar.:ple t~o. (Sta;;c:ard l): 

Jate Analyzed ( 1 ) : Ti:::-.~ ,\nalyzed ( 1): 

IRESOLUTICN I 
I J..N.\LYTi:: I RT I ( %) · I 
1=========================== 1====== 1========== 1 

011 ___________ 1 ___ 1 ____ 1 
021 ___________ 1 ___ 1 ____ 1 
OJ I ____________ I ___ I ____ I 
0 4 I ____________ I ___ I ____ I 
OS I ____________ I ___ I ____ I 
06 I ____________ I ___ I ____ I 
0 7 I ____________ I ___ I _____ I 
oa I ____________ I ___ I I 
0 9 I ____________ I ___ I ____ I 

GC Colur.-.n ( 2 ) : ID: (n~ ) Instrunent ID ( 2 ) : ---
~?A Sa~ple No. (Standard 2 ) : Lab Sanple ID (2 ) : 

Date Analyzed (2): Tirr.e Analyzed (2) : 

/ I RESOLUTION I 
I .ANALYTE I ~T I ( % ) I 
1=========================== 1====== 1========== 1 01 1 ___________ 1 ___ 1 ____ 1 

02 1 ___________ 1 ___ 1 ____ 1 
OJ I ____________ I ___ I ____ I 
04 I ____________ I ___ I ____ I 
os I ____________ I ___ I ____ I 
06 I ____________ I ___ I ____ I 
07 I ____________ I ___ I ____ I 
oa I ____________ I ___ I ____ I 
09 I ____________ I ___ I ____ I 

Resolution of two adjacent peaks nust be calculated as a percentage of the 
height of the sraaller peak, and rnust be greater th~~ ~r equal to 60.0%. 
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~ . . . ... .. 
\... : ::..'- :·. 

· b Cocc: SDG ::o.: 

::::r,stru ;:-.e :.t ID: 

GC coiui::n: ID: 

I MIN I I t:AX I 
I COHPOU!W . I R:=!? I RR?SO I RRF I %D I %D I 
1============================ 1====== 1====== 1===== 1====== 1==== 1 
JChlo rowethar:e _______ l ___ l ___ l I ___ I I 
JBrornowethane ________ l ___ l ___ 10 .1 001 ___ 12s . 01 
JVinyl Chlcri~e _______ ! ___ I ___ I0 .1 001 ___ 125.0 I 
!Chloroethane ________ l ___ ! ___ I I ___ I I 
ll·~ethylene Chlor:c:e _____ l ___ l ___ l I ___ I I 
I Acetone__,,.. _________ ! ___ I ___ I I ___ I I 
Jcarbon Disul:ic:e ______ l ___ l ___ l I ___ I I 
l l,l-Dichlorcet~e::e _____ ! ___ I ___ IO .lOOl ___ l 25.0 I 
l l,l-Dichlorcetha:.e _____ l ___ l ___ l0 .2 001 ___ 125.0I 
1.1,2-Dichlorcet~er;e (to.:al ) 'i ___ l ___ l I ___ I I 
I Chloroforn __ ,--_____ -:1 ___ 1 ___ 1 o. 200 I ___ I 25. O I 
ll,2-Dichlorcethar:e _____ l ___ l ___ lO .lOOl ___ l 25.0I 
12-Eutanone _________ l ___ l ___ l I ___ I I 
l l,l,l-Trichlorcet~an2 ___ I ___ I ___ I0.1001 ___ 125.0 I 
!Carbon Tetrachlori~e ____ ! ___ I ___ IO.lOOl ___ l25 . 0I 
IBro~odichlorc~etha~e ____ ! ___ I ___ I0. 200 l ___ l 25.0 I 
I l,2-Dichloropro:;:a::e ____ l ___ l ___ l l ___ l I 
Jcis-l,J-Dichloro?=c~e::e __ l ___ l ___ l0 .2 001 ___ 125.0I 
I Trichloroethene ______ l ___ l ___ l o . JOO ! ___ I 25. o I 
IDibro~ochloro~etha~e ____ l ___ l ___ lO .lOO J ___ l 25.0 I 
ll, l,2-Trichlorcettane ___ l ___ l ___ lO .lOOl ___ l 25.0~ 
I Benzene~---=--:-,--,,------- '--- '---! o. soc ! ___ I 25. ~I 
Jtrans-1 ,3 - Dichlo rc==c=e ne 1 ___ 1 ___ 10. 100 1 ___ !25.~ 
IBro:r.1oforrn · • - l ___ l ___ 10 .1 001 ___ 12s.o 
14-Xethyl-2-Pentanc::e ____ l ___ l ___ l I ___ I 
12-Hexanone _________ l ___ l ___ l I ___ I 
ITetrachloroethene _____ l ___ l ___ l0 .200 ! ___ 125.0 
11,1 , 2,2-Tetrachlorcethane 1 ___ 1 ___ 10 .s oo1 ___ 12s.o 
IToluene _________ -:= 1 ___ ! ___ 10 .400 1 ___ 125.0 
ICh lorobenzene _______ l ___ l ___ l0. 500 1 ___ 125.0 
IEthylbenzene ________ l ___ l ___ 10 .100 1 ___ 12s.o 
1styrene __________ l ___ l ___ 10 .Joo 1 ___ 12s.o 
!Xylene (total ) _______ l ___ l ___ 10 .Joo 1 ___ 12s.o 
1---=-======================= 1====== !====== 1===== 1====== 1==== 
JToluene-da ·1 ___ ! ·I · 1 ___ ! 
! l}ro?ilofluorobenzene _____ l ___ l ___ l o. 200 I ___ ! 25. O I 
l l,2-Dichlorcethan~-d1 ___ I ___ I ___ ! ___ 1 ___ 1 I 
1--:-::-;:---.-------- ' -_...,.. 1...,...__ l __ I __ I_·_ l 

All other cc::-.pour.':::s ;-:-,usi: :-::eet a ;:-.::iinurn RRF of 0.010. 
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: , :-.2 : _____________ Cun::. r .3 c::.: _____ _ 

Case ::o.: 

C~librati o~ D3te: Tine: ----- -----
~~it . C~lib . Date(s) : _____ _ 

Init. Calib. Tir.. ~s: 

I MIN I I HAX I 
i COi-:POUl~D I RRF iRRFSO I RRF I ~D I ~D I 
i ===========·=================I====== I====== I===== 1------1----1 
! Fh enol ____________ l I 10.soo1 125.0I ------ ---lbi s(2-Chloroethyl)ether ___ l I · I0.7001 125.01 
; 2-chlorophenol _______ l I 10.s-001 125.0I 
i~,J-Dichlorobenzene _____ l I 10.6001 125.01 
;~ ,~ - Dichlorobenzene _____ l I 10.5001 125.0I 
11,2-Dichlorobenzene _____ l I 10 .~ 001 125.0I 
12-Methylphenol _______ l I 10.7001 125.0I 
J2,2'-oxybis(l-Chloropro?ane) I I I I I I 
14-Methylphenol _______ l I I0.600I 125.0I 
jN-?Htroso-di-n-propylar.ir.e_ l I 10.soo1 125.01 
jHexachloroethane ______ l I jO .J OOI 125.01 
! Nitrobenzem? ________ I I 10.2001 125.01 
!Isophorone_~ _______ I I I0 .4 001 125.01 
12-Nitrophenol ________ l I 10 .1 001 125.0I 
12,4-Di~ethylp~enol _____ l I 10 .2 001 125.0I 
lbis(2-Chloroethoxy)rnethane I I 10 . JOOI 125.01 
/2,4-Dichlorophenol ____ == I I 10.2001 125.0I 
11,2,~-Trichlorobenzene ___ l I 10 .2 001 125.0I 
INaphthalene-:--,, ________ I I I0.7001 125.0I 
14 - Chloroaniline-,--______ I I I I I I 
I :-:exachlorobutadiene _____ l I I I I I 
14-Chloro- J-rnethylphenol __ l I 10 .2 001 125.01 
12 - Methylnaphthalene_--,-___ I I 10 .4 001 125 . 0I 
IHexachlorocyclopentadiene •I I I I I I 
12,4,6-Trichlorophenol __ -=.-: 1 I 10 .2001 125 . 0I 
12,~,5-Trichlorophenol ____ l I 10.2001 125.0I 
12-Chloronaphthalene _____ l I 10.aoo1 125.0I 
12 - Nitroaniline _______ l I I I I I 
/Dirnethylphthalate _____ l I I I I I 
/Acenaphthylene _______ l I ll .J OOI 125 . 01 
)2,6 - Dini tro tolue ne _____ l I 10 .2 001 125. 01 
I J-!Htroaniline _______ l I I I I I 
I ..t,ce naph t hene,--_______ I I IO. 800 I 125. O I 
12,4-Dinitrophenol ______ l I I I I I 
14-Nitrophenol ________ l I I I I I 
ID ibe nzofuran--:-_______ 1 I 10 .aoo 1 12s .01 
12 . ~-Dinitrotoluene _____ l I 10 .20 01 125 . 01 
I____ _ ______ __ I I I ___ I . I I 

All other compounds ~ust ~cet a m1n1rnum RRF of 0.010. 
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, '- - . . . ~ -.. 
I...:::..\...:, 

·- ::.::-.~=-------------

s ::. ~- c :-. <2 n t I D : Calibr~tion C~t~: ----- Tine: ------

Init. Calib. Ti~es: 

1 HI1: I I M .. ;x1 
co:-:?OUtlD · I RRF I KRFSO I R.~F I ~D I ~D I 

!===========================1======1======1=====1====== 1==== 1 
/Diethylphthalate ______ l ___ l ___ l I ___ I I 
,~ -Chlorophenyl -phenylether_ l ___ l ___ lO.<OOl ___ 125.0 I 
I fluorene ___________ l ___ l ___ l 0.9001 ___ 125. 0 I 

· 1~-Nitrcaniline ________ l ___ l ___ l I ___ I I 
IC ,6 - Di~itro-2 -nethylphenol_ l ___ l ___ l 1 ___ 1 I 
j '.,'-!~it::-csodiphenyla:-:iine (1) _ 1 ___ 1 ___ 1 I ___ I I 
1~-3ro~cphenyl-phenylether __ l ___ l ___ lO.lOOl ___ 125.0! 
l ~exachlorobenzene ______ l ___ l ___ l0.1001 - 125.0I 
1·?-entachlorophenol ______ I ___ I ___ I o. 050 I ___ 125. o I 
/?~er.an~hrene _________ l ___ l ___ l0 .700 1 ___ 125. 0I 
I .!..nt.hracer.e __________ l ___ l ___ l o. ,co I ___ I 25. o 1 
JCa rbazole·· I ___ I ___ I I ___ I I 
i-Di-n-butylphthalate _____ l ___ l ___ l I ___ I I 
?luoranthene ________ l ___ l ___ l0.6001 ___ 12 5.0 I 

1 ?yrer:e ___________ I ___ I ___ Io. 600 I ___ I 25. o I 
j3utylbenzylphthalate ____ l ___ l ___ l I ___ I I 
13,J'-Dichlorobenzidine ___ l ___ l ___ l I ___ I I 
!3enzo(a)anthracene _____ l ___ i ___ l0.8COl ___ l25 . 0I 
I Chryser.e_~ ________ I ___ I ___ Io.7001 ___ 125. o I 
lbis(2-Ethylhexyl)ohthalate I ___ I ___ I ! ___ I I 
!Di -n-octylphthala~e ___ ~~- I ___ I ___ I I ___ I I 
!5enzo (b)fluoranthene ____ l ___ l ___ l0. 700 l ___ l 25.0 I 
! Benzo (k)fluoranthene ____ l ___ l ___ l0 .700l ___ l 25.0I , 
I Eenzo (a) pyrene _______ l ___ l ___ l o. 7001 ___ 125 . o I. :1 
IIndeno(l,2,3-cd)pyrene ___ l ___ l ___ l0.5001 ___ 125.0I ~-
IDiben z (a,h)anthracene ____ l ___ l ___ lO. COO l ___ l 25.0I 
l 3enzo (g,h,i)perylene ____ l ___ l ___ l0.500l ___ l25.0I 
1------==========================================1====== 1====1 
I ~.'i trobenzene-dS-:---______ 1 ___ 1 ___ 1 o. 200 I ___ 125. O I 
12 -Fluorobiphenyl ______ l ___ l ___ l0.7001 ___ 125 .0 I 
!Ter~henyl-dl ~ ________ I ___ I ___ I0.5COl ___ l25.0I 
I ?!;enol-dS-:----:--------- 1 ___ 1 ___ 1 o. ECO I ___ 125. O I 
12-Fluorophenol.....,..._---,-____ I ___ I ___ I0.6001 ___ 12 5.0 I 
12,<,6 -Tribromophenol ____ l ___ l ___ l I ___ I I 
l2 -Chlorophenol-d4 ______ 1 ___ 1 ___ 10. aoo 1 ___ 125.0I 
ll,2 - Dichlorobenzene- d4 ___ l ___ l ___ lO .~OO l ___ 125.0I 
l-:-:--'~--------- 1 __ 1__,..._ I __ I __ I I 
'l) Can~ot be separated frow Diphenyle~ine 

~ll other compound~ ~ust ~eet a rnin i~u~ RRf of 0.010. 



-~- S~:-'.':;.:.e !:o. :.. :- .t 

~:> S_c::-?le ID 

:::?.~ S2.::-.?l e ?Jo. 

~:::i Sa;:-,?le ID 

' ? l !; :. :--: ) \ 

( ?IS!..:,) 

( ?EM ) 

( ?::: !-~) 

-· ··- ·· ---· ,_ .. . .. .. .. . "- ..... 

•' ..... 
•' '- .. 

- -----
SDG 

7i::-.e .:-.::alyzed 

D.:~e J..r..:lyzed 

T i.:-.e ;..i1.: ly zed 

I 
RPD I 

:- I I I I ( r:g ) I ( ng ) I I 

?EH ~T lH ~:00\l 
f?;C•:·l I TO 

CALC 
;J·!OUNT J..!·i'OUHT 

:===========================1======i======!====== 1========1====---- 1===-- 1 
2.lp:-i2.-3~c ________ I ___ I ___ I ___ I ____ I ____ I ___ I 
bet2.-::::-:c ________ I ___ I __ I ___ I ___ I ___ I __ I 
s~:-:-.~a-=::C ( Lir.c:a::: ) ___ I ___ I ___ I ___ I ____ I ____ I ___ I 
:::::cri:1 _________ I ___ I ___ I ___ I ____ I ____ I __ I 
~ t ~ I -;):>I' _________ 1 ___ 1 ___ 1 ___ 1 ____ I ____ I ___ I 

~ethc>:rch l or ________ I ________ I ___ I _____ I _____ I ___ I 
_______________ I ______ I ___ I _____ I _____ I ___ I 

.~ ' -DDT% breakdcwn (1): ::ncr in ~ br.e2.}:do,m ( l) : 

Cc::-.bir.ed % brea}:c:c·.,:, ( l ) : 

QC I.HETS: 

RFD of 2.~ounts in ?EM ~ust be less than or equal to 25.0~ 

~,~ ' -DDT brcakc:o~n ~ust be less than or equal to 20.0~ 

Endrin breakdown ~ust be lcs~ than er equal to 20.01 



. , ;.'.3::-. e : --------------

Case 1:0. : 

- Col t.:::-.n: ID: 

. . . Scr:-.pl e No . ( ? I BL:'\ ) : 

- ~::, Sar.-:;,le ID ( PIBL--< ) : 

- - ' Sar..ple No. ( I NDA ) : - :-' .-. 

:_ -3 b 52.r,,ple ID ( INDA ) : 

INDI VIDUAL MIX ' r. 

COMPOUND 
.. 
==---------================ 

alpha-3HC 
s a !ilii,a - 3:-: C (Lindane ) 
:-: eptachlor 
:C:ndcsulfan I 
Dieldrin 
:C:ndrin 
~,~'-ODD 

-~, 4 ' - DDT 
·ethoxychlor . 

... et:-achloro-rn-xylene 
Decachlorobiphenyl 

~~A Sanple No . ( INDB ) : 

~~b Sanple ID ( INDB ) : 

INDI VIDUAL MIX B 
COM?OUND 

---------=---============= 
beta-BHC 
delta-BHC 
Aldrin 
Heptachlor epoxide 
4 , 4' - DDE 
Endosulfan II 
Endosulfan sulfat e 
Endrin ketone 
Endrin aldehyde 
alpha - Ch lordane 
g c.!p;-'ila - Ch lordane 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

( r..;:: ) 

RT 

------------

RT 

------------

Co~:ract: _____ _ 

s.;s 1/o.: SDG !lo.: 

T . 
~:11 t:. Calib. Date (s ) : 

Date Analyzed 

Tir.:e Analy ze d 

Date Analyzed 

Till'le Analyzed 

RT WINDOW CALC 
FROM 

------------

TO AMO UNT 
(ng ) 

====== ---------------

Date Analyzed 

Time Jmalyzed 

~T WINDOW C.ALC 
FROM TO AMOUNT 

(ng ) 

NOM 
Af10UHT 

(ng ) 
=-======= 

NOM 
A.¾OUNT 

( ngf ,· ------ ------ ======== =====~== ----- ------

. 

RPO 

----------

RPD 

===== 

QC LIMITS: RPO of amounts in the Individual Mixes nust be less than 
or equal to 25.0~. 
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.::> Code: s.:...s :: o.: SDG l,'o. 

~~b File ID (S tandard ) : Date A.ialyzed: -------
Ti:-:-.e l-. .i~lyzed: -------

cc Column: ID: ___ ( :-... -: ) Eeated Purge: (Y/11) 

01 
02 
OJ 
0~ 
05 
06 
)7 
08 
09 
10 
1 1 
12 
13 
14 
15 
16 
17 
1 8 
19 
2 0 
21 
22 

=-=========== 
12 HOUR STD 
UPPER LIHIT 
-LO\..'ER LIHIT 

-----====== 
E?.:;. S~.MPLE 

NO. 
=----======= 

ISl(SO'.) ., 
RT " 

--------- ---------------- ------

-------- ---------------- -------

--------- --------------- ------

ISl ( BCM ) = Bro~ochloro=ethar.e 
IS2 (DFB ) = 1,4-Difluorobenzene: 
ISJ (CBZ) = Chlorobenzene- dS 

!S2 (DFB ) 
RT 

=========- ======= 

=========- ======= 

=========- -------------

AR.EA UPPER LIHIT = +100~ of internal standard area 
AREA LOWER LIHIT = - sot of internal standard area 

ISJ (CB Z) 
A..~A # 

-------------------

========== 

.. 

RT UPPER LIHIT = +0.50 oinutes of internal standard RT 
RT LOWER LIHIT = -0.5 0 ~ inutes of iilternal standa4d RT 

RT 
======= 

======= 

--------------

. Colu::m used to flag values outs:~~ QC linits ~ith an asterisk. 
~ Values outside of QC licits . 



~ j '..' c :-:-.e: ______________ _ 

Coce: Case Fo.: 

_ -2:::> file ID ( St2.ndard ) : 

ISl ( DCB ) 
AR:£,;\: · RT .. 

Contr2.c-c: -------

IS2 (N PT ) 
AREA : 

SDG No.: 

Date Analyzed: ______ _ 

Ti~e Analyzed: ______ _ 

RT 
ISJ (A.NT) 

AREA .u RT JI 
r. 

============ ======== ------------- -------------- ===-==== 

01 
02 
OJ 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIHIT 
LOWER LIHIT 

============ ---===== 
EPA 5Ja.J-1PLE 

NO. 
-----------------

------ ----------------

====== ====-===== 

ISl ( DCB ) 
!52 ( NPT ) 
ISJ ( A.NT ) 

= 1,4-Dichlorobenzene-d4 
= Naph t halene-dB 
= Acenaphthene-dlO 

--------------

======= 

AREA UPPER LIMIT= +l OO t of internal standard area 
AREA LOWER LIMIT= - soi o f internal standard area 

========= --------------

=====· === ======= 

RT UPPER LIHIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT= - a.so minutes of internal standard RT 

: Coluiil.n used to flag internal standard ~rea values vith an·asterisk. 
* Values outside of QC limits. 

pa<;e _ of _ 
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.... _,,,_ 
: · .. • '-" 

) Cece: C"' c:.:, ::o. : SQG :~o.: 

:..,.3b File ID (Sta.:G.3::d ) : 

I IS.; ( Pr: !l) I I ISS (C~ Y) I I 1S6 ( PRY ) I 
I l ~.REA ; I ~! ; I .::..;\::.; ; I RT ~ I .~REA ; I. RT ~ I 
1==========-= 1~====-==== 1======= 1========== 1======= 1========== 1======= 1 
I 12 P.OUR STDI _____ I ___ I ____ I ___ I _____ I ___ I 
I UPPER LIMIT I _____ I ___ I _____ I ___ I _____ I ___ I· 
I LOW ER Lil-H T I _____ I ___ I _____ I ___ I _____ I ___ I 
1============ 1======--== 1======= 1========== 1======= 1========== 1======= 1 
I EPA S .h.l·l P LE I I I I I I I 
I 1;0. I I I I I I I 
1============1========== 1=======!========== 1======= 1=====-=--= 1======= 1 

011 _____ 1 ____ 1 ___ ! ____ I ___ I ____ I ___ I 

021 _____ ! ____ 1 ___ 1 ____ 1 ___ 1 _____ 1 ___ 1 
OJ I _____ I ____ I ___ I ____ I ___ I _____ I ___ I 
o~ I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
os1 _____ 1 ____ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 
06 , ______ I _____ I ____ I _____ I ____ ! _____ I ___ ~ 

, 01 I ______ I _____ I ____ I _____ I ____ ! _____ I ____ , 
OS I ______ I _____ ! ____ I _____ I ____ I _____ I ___ _ 
09 I ______ I _____ I ____ I _____ ! ____ I _____ I ____ , 
10 I ______ I _____ I ____ I _____ I ___ I _____ I I 
11 I ______ I _____ I ____ I _____ I ___ I _____ I I 
12 I ______ I _____ I ____ I _____ I ___ I· I I 
13 l ______ 1 _____ 1 ____ 1 _____ I ___ I _____ I I 
l~ 1 ______ 1 _____ 1 ____ 1 _____ I ____ I _____ I I 
15 I ______ I _____ I ____ I _____ I ___ I _____ I I 
1 6 I ______ I _____ I ____ I _____ I ____ I _____ I I 
1 7 l ______ l _____ l ____ l _____ l ____ l _____ l I 
1a 1 ______ 1 _____ I ___ I _____ I ___ I -, I I 
1 9 I ______ I _____ I ____ I _____ I ____ I " I I 
2 0 I ______ I _____ I ____ I _____ I ____ I _____ I I 
21 I ______ I _____ I ____ I _____ I ____ I _____ I I 
22 I ______ I _____ I ____ I _____ I ____ I _____ I I 

IS4 ( PH N) = FJ-:cnant:i:-en~-a10 
!S5 ( CRY ) = Ci1ryse;:e-dl2 

'!S6 ( ?RY ) = Feryle~e-dl2 

AREA UPPER LIMIT= +100% o[ internal s:andard ~rea 
AREA LOWER LIM!T = - 50% of internal st~nd~rct are~ 
RT UPPER LIMIT= +0.50 riir:utes of intern;,l standard RT 
~ LOWER LIMIT= - 0 .5 0 minutes of intern61 s~andard RT 

~ Colu~n used t~ flag int~r~~l stand~rd ~rea values with an asterisk. 
* Values out~ida of QC li~its. 

?ac;e of 



::~,~.:2:____________ Cc:~tr.,ct: ____ _ 

If) : ___ ( nn ) I n il. Ca l it. G~te ( s ) : ___ _ 

- . r.l~A L YT I CA L SEQLJ ::::: :cE OF ?ERFORJ•:;... ri c c: EVALU..;TIO!~ l·: I:-:Tu:-::::::s ' BL!.,! / ~S ' 
SA.!-1PLES, J...!':O STA!WAR DS IS GIVE!J :2::w:.;: 

I MEA ~J SU R--C::OG;..TE RT FROM I NITIAL CALIB:Z....;TIOH 
I TCX: ___ DC B: 

I--~-------------------.,..-.,..-- ---------
1 EPA l L?,.B DATE TI ME TCX DCB 
I S A11PLE ~O . . I SAB PLE I D I ANALYZE D I ;..NALYZED I RT ~ I RT ~ 

1============ 1============ 1========== 1========== 1======== 1======== 
011 ______ 1 ______ 1 _____ 1 . I ___ I ___ _ 

-· 021 ______ 1 ______ 1 _____ 1 _____ 1 ____ 1 ___ _ 
OJ I ______ 1 ______ 1 _____ l _____ i ____ I ___ _ 

o~ I ______ l ______ l _____ l _____ l ____ 1 ___ _ 
05 I ______ I ______ ! _____ I _____ I ____ I ___ _ 
06 1 ______ I ______ I _____ I _____ I ____ I ___ _ 
07 l ______ I ______ I _____ I _____ I ____ I ___ _ 
OS I ______ I ______ I _____ I _____ I ____ I ___ _ 
0 9 I ______ I ______ I _____ I _____ I ____ I ___ _ 
1.0 I ______ ! ______ ! _____ ! _____ I ____ I ___ _ 
11 1 ______ 1 ______ 1 _____ , _____ 1 ____ , ___ _ 
12 1 ______ 1 ______ 1 _____ I _____ I ____ I ___ _ 
13 I _____ I _____ I ____ I ____ I ___ I ____ I 
14 I _____ I _____ I ____ I ____ I ___ I ____ I 
lS I _____ I _____ I ____ I ____ I ___ I ____ I 
16 I _____ I _____ I ____ I ____ 1_---,-_ I ____ I 
17 I _____ I _____ I ____ I ____ I ___ I ___ I 
18 I _____ I _____ I ____ I ____ I ___ I ____ I 
19 I _____ I _____ I ____ I ____ I ___ I ____ I 
201 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ____ 1 
21 1 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ____ 1 
22 1 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ____ 1 
23 1 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ~ I 
24 I _____ I _____ I ____ I ____ I ___ I ____ I 
25 1 _____ 1 _____ 1 ____ , _______ I ____ I 
261 _____ 1 _____ 1 ____ 1 _______ I ____ I 
2 71 _____ 1 _____ 1 ____ 1 _______ I ___ , 

28 1 _____ 1 _____ 1 ____ 1 _______ I ____ I 
29 1 _____ 1 _____ 1 ____ 1 _______ I ____ I 

J O 1 _____ I _____ I ____ I ________ 1 ____ 1 

Jl 1 _____ 1 _____ 1 ____ 1 ________ I ____ I 

32 1 _____ 1 _____ 1 ____ 1 _______ I ____ I 

TCX = Tetrach loro-m-xy lene 
~DCB= De cach lorobi ph e nyl 

QC LIMITS 
( .:!:, 0 . OS MI NUTES ) 
( .:!:. 0. 10 MI NUTES ) 

~ Col uc n u sed to flag rete n ti on time va l ues ~it h a n asterisk. 
* Values o u tside o f QC limits. 
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~.\ 

r::s·1·:~::-::: r--:...-:-~zs1~ c ...... ~7; : ~~~::: c:-~::c:-: 

:: ,:;=-:-.~ : -------------

o r i s .i. l C 2. rt r i cc; c Lot : : u r.: be r : Date o( ;,nalys i s : 

Ccl ur.in(l): I D: ID: 

SPI~E I S?IKE I I 
~ODED jRtCOVEREDI ~ QC I 

I . COMPOU!JD I (ng) I . (ng) I REC ~ I LIMITS I 
1===========================1=========1=========1======1-=======1 
J alpha-BHC ______ __ I ____ I _____ I ___ I 80-120 I 
I gar.ir.ia-EHC (Lir.ca:-:e) ____ I _____ I _____ I ___ I 80-120 I 
I Heptachlor ________ l _____ l _____ l ___ l so - 120 I 
I Encosulfan I _ _____ _ I _____ I _____ I ___ I 80-120 I 
I Dieldrin _ ________ l _____ l _____ l ___ l 80-120 I 

-· I Endrin _ _________ l _____ l _____ l ___ l so-120 I 
I 4,~'-DDD _ ____ ____ I ____ I ____ I ___ I 80-120 I 
I ~,4 '-DDT _ ________ I ____ I ____ I ___ I ao-120 I 
l Kethoxychlor _ ______ l _____ l _____ l ___ l 80 - 120 I 
~ Tetrachloro-w-:-:yl,e;;e _ _ _ l _____ l _____ l ___ l so-120 I 
I Decachlcrc~iphe~yl ____ l _____ l _____ l ___ r · so-120 I 
I ___________ I ____ I ____ I __ I ___ I 

. Column to be usad to flag recovery ~ith an aste r isk. 
* Values outside of QC li~its. 

[ s CART~IDGE ll.)T A?PLI:E:S TO T H== :OLLO';;I~G S~.MPLES, BL.:\.NKS, MS, ;..~rn l-~s D: 

I EP.?i. L.b.3 D.!.'rE: DATE 
I S.~·!PLE ~;o. I s;._v.PL== I D I ;..1:ALYZED 11 ~.N~.LYZ E D· 2 I 
1============ 1= ========== 1========== 1========== 

011 I I I 
021 I I I 
OJI I l I 
041 I I I , . 

. . ;,: 
OSI I I I \ 

061 I I I 
ii 

071 I I I 
081 I I I 
091 I I I 
101 I I I 
111 I I I 
12 1 I I I I 
lJ I I I I I 
1 4 I I I I I 
151 I I I I 
161 I I I I 
1 71 I I I I 
181 I I I I 
19 1 I I I I 
201 I I I I 
21 1 I I I I 
22 1 I I I I 
23 1 I I I I 



Cece: Case l>'o.: S DG ];o. : 

Cclib~c~io:. uate: 

__ Col~::-.:. ( 1 ) : ID: ( ::-:~ ) CC Cclu::in ( 2 } : ID: --

SPI:('.:: I SPI}-;E I I QC. I 
ADDE~ l ~ECOVERED I % / LIMITS ! 

I CO~?OUHD I (ng ) I · (ng ) I REC ~ I REC. I 
1=========================== 1========= 1========= 1====== 1====== 1 
I gan~a-BHC ( Lindane ) ____ l ____ l ____ l ___ l80-11 01 
/ Hept2.chlor ________ l ____ l ____ l ___ l8D-ll0 I 
I Aldrin-_________ I ____ I ____ I ___ I a 0 -11 o I 
I Dieldrin _________ l ____ l ____ l ___ l80-11 0I 
I Endri n __________ l ____ l ____ l ___ l ao-110 I 
I ~,4 1 -DDT _________ , ____ l ____ l ___ ,ao-110 1 
I ___________ I ___ I ___ I __ I ___ I 

.. Colu~n to be used to fl2.g recovery val~es with an asterisk 
* Values outside of QC linits 

T::IS G?C CALIBR.;TION APPLIES TO THE .:CLLQ;.;J~G S.?.J1PLES, BL.?\NKS, MS J>..ND Y.SD: 

E?A L;3 D.!..TE DATE I 
I SAHPLE NO . I SAM?L:': lD I ;..N.l\LYZED 11 ANALYZED 2 1 
1============ 1============== 1========== 1========== 1 011 ______ 1 _______ 1 _____ 1 _____ 1 

0 2 1 I I I I 
03 I I I I I . 
o .; I I I I I 
os I I I I I 
06 I I I I I 
07 J I I I I 
OB I I I I I . 
09 I I I I I-~ 
10 I I I I I ~ 
11 1 I I I 
12 1 I I I 
13 I I I I 
14 I I I I 
15 1 I I I 
16 I I I I 
17 1 : _____ I I 
1a1 · 1 _____ 1 I 
19 1 I I 
20 I I I 
21 1 I I 
22 1 ______ 1______ I I 
23 I I I I · ------,------- ----- -----
24 I I I 
2s I ______ I_______ I . I 
26 1 ______ 1__ I I 

page of 
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I 
I 
I 
I 
I 
I 
I 
I 

Ce c e: 

~ :-. s t. r:..: ::-. e:: t ! D ( l ) : 

~c Col u r:-,n ( 1 ): 

.:. I.' :, 

?-'~S7: C::::: } :-,::::~7~ :: ~.-\ 7: :~: S ;_:; .: :-:.:-.. ~·!· 

: C ~ S : : : -~ :. :: CC : : Z-: : : ::: : : 7 : .. : : .!.. !.. ';"T I: S 

Cc- :-:::- ~c -: : -----
SDG 1:0. : 

~ -~ t c ( s ) / .. n a l y z t2 d : 

ID: ( rr. ~ ) GC Col~ ~ n ( 2 ) : -- I D: 

RT wn rnoH I I 

-- ( Ti.r.l ) 

AS AL YTE I COL I RT I FROM I T O I CON CENTRATION I ~D I 
:========================== 1=== 1======1======1====== 1=..:..-========== 1======1 

I I I I I I I 
I 1 I I I I I l 
I I I I I I I 
I 2 I I I I I I 
I I I I I I I 
I I I I I I I 
I l I I I I I I 
I I I I I I I 
I 2 I I I I I I 
I I I I I I I 
I I I I I I I 
I 1 I I I I I I 
I I I I I I I 
I 2 I I I I I I 
I I I I I I I 
I I I I I I I 
I 1 I I I I I I 
I I I I I I I. 
I 2 I I I I I I 
I I I I I I I 
I I I I I I I 
I l I I I I I I 
I I I I I ~- I I 
I ·2 I I I I . ,j'! . I I ,; 

I I I I I ~ I I 
I I I I I I I 
I l I I I I I I 
I I I I I I I 
I 2 I I I I I I 
I I I I I I I 
I I I I I I I 
I 1 I I I I I I 
I I I I I I . I 
I ?. I I I I I I 
I I I I I I I 
I I I I I 
I l I -- I I I 

I I I I I 
I ?. I I -- ---- I I I , 
I I I 

. I I I I 

:=,cge of 
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i= ~ S! .J. LJ.Lr .:. J., ......... ... _ . -

FOR 1·:1.JLT ICQ;•,r'Oi: =-: :~ 7 ,·-.: !_.' •. l.:!·7:S 

-'·-- Ce ce: Case Ho .: SDG Jlo. : 

.:.:) Sa n ple I D 

~stru~e n t ID ( 1 ) : 

~ Column ( 1 ) : ID: 

Datc ( s ) Ar.alyzed: 

! n stru:-:icn t ID ( 2 ) : 

( ~r., ) GC Colur.in ( 2 ) : ID: --

RT WI NDO~ I . I MEAN I 
ANALYTE I PEAK ! RT · I FROM I TO I CONCENTRATION I CONCENTRATION I %D I 

-============= 1====1======1====== 1====== 1============= 1=============1====== 1 
I · l I __ I __ I __ I _____ I I I 
I 2 I __ I __ I __ I _____ I I I 
I J I __ I __ I __ I _____ I I I 

CO LUH.:~ l I 4 I __ I __ I __ I _____ I I I 
I s I __ I __ I __ I _____ I _____ I I 
I I I I I I I I 
I l I __ I __ I __ I _____ I I I 
I 2 I __ I __ I __ I _____ I I I 

. I J I __ I __ I __ I _____ I I I 
COLU1·:N 2 I 4 I __ I __ I __ I _____ I I I 

I s I __ I __ I __ I _____ I _____ I __ I 
============== 1==== 1====== 1====== 1====== 1============= 1============= 1====== 1 

I l I __ I __ I __ I _____ I I I 
I 2 I __ I __ I __ I _____ I I I 
I J I __ I __ I __ I _____ I I I 

COLu11H l I 4 I __ I __ I __ I _____ I I 
I s I __ I __ I __ I _____ I . I 
I I I I I I I I 
I 1 I __ I __ I __ I _____ I I I 
I 2 I __ I __ I __ I _____ I I I 
I J I __ I ___ I __ I _____ I I I 

COLU!✓.H 2 I 4 I ___ I ___ I ___ I ______ I I I 
I I s I __ I __ I __ I _____ I _____ I __ I 
!============ 1==== 1======1====== 1====== 1============= 1========= === 1===== 1 
I I l I __ I ___ I __ I _____ I ·1 I I 
I _____ I 2 I ___ I ___________ I , I I 
I I J I ___ !___ ___ _ ___ ! I I 
I COLliMN l I 4 ! ___ I___ ___ _ ___ I I I 
I I 5 I ___ I___ ___ _ ___ I ______ I I 
I I I I I I I 
I I l I __ I__ __ _ __ I I I 
I I 2 I __ I _________ I .I I 
I I J I __ I__ __ _ ___ I . I I 
I COLUMN 2 I 4 l ___ l ____________ I I I 
I I 5 I __ I _________ I _____ I ___ I 
I _____ I __ I __ I__ __ _ __ I _____ I - 1 

\t lgast J peats ~re reguircd fo r identi f ication o f mult icomponent analytes 

r:, . .,e of 

FORM ): PEST- 7. J/90 





U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYS ES CATA PACKAG E 

:.;.., ~:arne: Contrac t: 

.3 b Code: 

) Iv No . : 

Case No . : SAS No.: 

-
EPA Sample No . 

,re ICP interelement- corrections appi1ed? ___ - -

· re ICP background corrections applied? 
If yes- were raw · data generated before 
application of background corr ections? 

:rn:ments : 

Lab Sample ID . 

SDG No.: 

Yes/No 

Yes/No 

Yes/No 
.f , .. 

certify that this data package is in compliance with the terms and 
~ditions of the contract, both technically and fo r completeness, f o r other 
~n the conditions detailed above . Release o f the data contained :in this 
Ydcopy data package and in the computer- readable data submitted on 
skette has been authorized by t he Labor atory Manager or the Manager's 
3ignee, as verified by the following signature. 

:mature : Name: --------------
Title: 

COVER -PAGE - IN ILM02 . 0 



. .=:.b Name : 

U.S. EPA - CLP 

1 
INORGAN I C ANALYS I S DATA !>HEET 

contract: 

EPA SAMPLE NO . 

.3 b Code : Case No . : SAS No . : SDG No . : 

. .':.t rix (soil/ water ) : 

.evel _ ( low/ med ) : _ 

Solids :·--- -~ - · .. - --

Lab Sample I D: 

Date Received : 

Concentration Units (ug/ L or mg/ kg dry weight ) : 

I I I I I I I 
I CAS N_o . I Analyte I Concentr at ion I Cl Q I M I 
I I I I_ I ,_, 
17429- 90-5 I Aluminum_ ! I_ I I_ I 
17440- 36 - 0 !Antimony I I_ I I_ I 
17440-38 - 2 !Arsenic - , I_ I I_ I 
17440- 39-3 !Barium--= ! I_ I ,_, 
7440-41-7 I Beryllium I I_ I ,_, 
744 0 -43-9 ICadmiwn I I_ I I_ I 
7440-7 0- 2 I Calcium- I I_ I _· I 
7440- 47-3 I Chromium I I_ I - ' 7440- 48-4 !Cobalt_ ! I_ I _, 
7440-50-8 !Copper __ ! I_ I _ I 
7439 - 89-6 I Iron I I_ I _ I 
7439 - 92-1 !Lead I I_ I _ I 

. . ·- . ···- 7439 ~ 95.:...4 IMagnesiwn l ,_, 
-· 1-- --- . 7439-96-5 I Manganese I I_ I _ I . - _7439 - 97 - 6 . I Mercury_ ! ,_, _ I - .. .. -

. ..._, .... ·--
7440- 02 - 0 !Nickel I ,_, _., 

,..::,;/ \~ 17440- 09 - 7 IPotassiwn l I_ I _., 
·- · 

17782- 49 - 2 ISeleniwn_ l ,_, _. I 
·-·- 17440- 22 - 4 !Silver_! I_ I I_ I 

17440- 23 - 5 ISodi wn I I_ I ,_, ; 

17440 - 28 - 0 IThall i Ultl I I_ I I_ I ; 
.s-

17440- 62 - 2 1vanadiwn: 1 l_ l ,_, 
17440- 66 - 6 !Zinc l ,_, ,_, 
I . I cyanide_ I I_ I ,_, 
I I I ,_, ,_, 

: ol or Bef or e : · Clari t y Bef or e : Textu r e : ---
: olor Aft er: Cl arity After: Artifacts: ---
:omments: 

FORM I - IN ILM02. 0 



:b Name: 

.b Code: 

U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATI ON VERIFICATION 

Contract: 

Case No .: SAS No.: SDG No .: 

~itial Calibration Source: 

)ntinuing caiibration Source: 

Concentration Units: ug/L 

I I 11 I 
I Initial Calibration I Cont inuing Calibration I I I 

~.nalyte I True Found %R(l) I True Found %R(l) Found %R ( l ) 11 MI 
----I___ I___ ___ 11 _ 1 
,.1uminum I l __ l I I __ ! I. I 
:..ntimony= I I __ I 1---- _______ I __ I l = I 
!...rsenic_ l I __ I I I __ I I _ I 
3arium_ l I __ I I · I __ I I _ I . 
.3eryllitlllll I __ I I I __ I _ I 

1mium_l I __ I I I __ I _ I 
·.ium_ l I· I I I __ I _ I 

.. .:imium_l I __ I I I __ I _ I 
:obalt_l I __ I I I __ I _ I 
_:opper_ l I __ I I I __ I_ I 
:ron __ l I __ I I I __ I_ I 
.,ead __ l I __ I I I __ I _ I 
!agnesitlllll I __ I I I __ I _ I 
~anganesel I ____ I __ I I I __ I _ I 
rercury_ l I ____ I __ I I I - I_ I 
'ickel I I ___ I __ I I j .1l. I _ I 
;otassitlllll I · I __ I I I_,;· I _ I 
elenitllll I I ____ I I I I __ I_ I 
ilver_ l I ____ I __ I I I __ I _ I 
oditllll_ l I ___ I __ I I I __ I I _ I 
hallium_l I ____ I __ I I I __ II _ I 
anadium I I ____ I __ I I I __ I I _ I 
inc-_! I ____ I __ I I I __ I I _ I 
y anide_· I I ____ I __ I I l __ l l _ l 
___ I I ___ I __ I I I __ I I _ I 

Control Limits: Mercury 80-12 0; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM02.0 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

::..ab Name: Contract: 

~a b Code: Case No .: SAS No.: 

.:..A CRDL Standard Source: 

ICP CRDL Standard Sour.ce: 

Concentration Units : ug/L 

I I I 
I CRDL Standard for AA II CRDL Standard 
I II I ni tial 

l A.nalyte I True Found %R I I Tru e Found %R 
I I I 

!Aluminum_! I I I I 
IA.ntililony I I II I 
!Arsenic -:- 1 I I I I 
!Barium :-::- 1 I I I I 
I Beryllium I I 11 I 
I Cad:mium . I I 11 I 
!Calcium-I I 11 I 
IChrolili~ I I 11 I 
jCobal~_ l I 11 I 
I Copper_ ._- I I 11 I 
!Iron I I 11 I 
!Lead . I ,. I I I 
!Magnesium I I 11 I 
I Manganese I I 11 I 
!Mercury I I 11 I 
!Nickel- , I I I I 
I Potassium I I 11 I 
I Selenium_ ! I II I . 
!Silver I I 11 I 
!Sodium- I I I I I 
!Thallium I I I I I 
!Vanadium_ ! I I I I 
!Zinc I I I I I 
I I I II I 

FORM I I (PART 2) - IN 

SDG No . : 

for ICP 
Final 

Found %R 

I 
I 
I 
I 

------' ___ I I 
___ I I · 
___ I I 

----'- -----'-----
I . _,_ _.., _. 
1 ' -----,===-

I LH02 . 0 



Lab Name: 

Lab Code: 

U.S . EPA - CLP 

3 
BLANKS 

Contr act : 

Case No. : SAS No. : 

Preparation Blank Matrix (soil/ water ) : 

Preparation Blank Concentration Units (ug/ L or mg/ kg ) : 

I I 
I Init ial I 
I Calib . I Continuing Calibrat ion 

I I Blank I Blank (ug/ L) 
IAnalyte I (ug/ L) Cl 1 C 2 C 3 

I I _ I 
I Aluminum_ ! _ I 1=1 =1 !Antimony I _ I I_ I _ I 
!Arsenic - , _ I I_ I _ I 
'-~arium - , _ I I_ I _ I . -?ryllium l _ I I_ I _ I 
, ..:·admium · I - ' I_ I _ I 
!Calcium- I _ I I_ I _ I 
!Chr omi um_ ! ...:. I I_ I _, 
1cobalt.:.::_ I _ ,. I_ I _ I 
!Copper_ ! _, I_ I _ I 
!Iron I _ I 1.:_ I _ I 
!Lead I _ I I_ I _ I 
!Magnesium I - ' I_ I _, 
!Manganese j _ I I_ I _ I 
!Mercury_ ! I_ I I_ I - ' !Nickel I ,_, I_ I I_ I 
!Potassium! I_ I I_ I I_ I 
!Selenium I l : _ _I l _ l ,_, 
!S ilver_ ! I_ I I_ I I_ I 
!Sodium_ ! I_ I I_ I I_ I 
!Thallium_ ! I._ I I_ I I_ I 
!Vanadium_ ! I_ I I_ I ,_,_ 
!Zinc I I_ I I_ I I_ I 
!Cyanide_ ! I_ I I_ I I_ I 
I I I_ I I_ I I_ I 

FORM III - IN 

SDG No . : 

I II 
I 11 
I Pr epa- II 
I· ration 11 I 

C I Blank c ·1 I M I 
I _ II _ I ,= I I_ II _. I 

I_ I l _ ll _ l 
I_ I 1_ 11 _ 1 
I_ · 1_ 11 _ 1 
I _ I_ II _ I 
I_ 1_ 11 _ 1 
I _ l_ ll"_ I ,_ I_ II _· I 
I _ I_ II _· I 
I_ I I_ II _ I 
I_ I_ II _ I 
I _ 1_ 11 _·1 ,_ I_ I l...:._ I 
I _ . -,i I_ II _ I ,_ -- l_ ll _ l 

'- l_ ll _ l 
I_ 1_ 11 _ 1 

'- l _ ll _ l 
I_ l _ ll _ l ,_ l_ ll _ l ,_ I I_ II _ I 

'- I I_ II _ I 
I_ I I_ II _ I 
I_ I I_ II _ I 
I_ I I_ II _ I 

ILM02. 0 



Lab Name: 

~ab Code : 

· rcP I D Number: 

I I 
I I True 
I I Sol. · 
IAnalyte I A 

I I 
\Aluminum_ ! 
!Antimony I 
I Arsenic - , . 
!Barium-=! 
I Beryllium ! 
I Cad.mi wn · 1 
1carciwn- , 
!Chromium ! 
I Cobalt- I 
I Copper I 
IIrori- I 
/Lead I 
IMagnesiwn l I 
I Mang·anese I I 
!Mercury_ ! I 
!Nickel I I 
/Potassiwn l I 
jSe leniwn I I 
!Si lver - , I 
ISodiwn= I I 
!Thalliwn I I 
!Vanadiwn_ l I 
/Z i nc I I 
I I I 

. U. S . EPA - CLP 

4 
ICP I NTERFERENCE CHECK SAHPLE 

Contrac t: 

Case No . : SAS No.: 

r es s ou r ce: 

Concentr at i on Units : ucr' L ~ 1 

II I 
I I I ni t ial Found I 

Sol . I I Sol. Sol. I 
AB I I A AB %R I 

II --I 
I I __ I 
I I I 
I I __ I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I . I 
I I I 
I I __ I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I __ I 
I I I 
II I __ I 
II I __ I 
II I I 

FORM IV - IN 

SDG No. : 

Final Found 
Sol. Sol. 

A AB %R 

-.. 
--

l 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 

II.J102.0 



U. S. EPA - CLP 

SA EPA SAMPLE .NO . 

~ Name: 

I..ab Code: 

~atrix (s oil/wat er): 

% Solids fo r Sample : 

SPI KE SAMPLE RECOVER'.{ 

Cont ract: 

Case No . : SAS No. : SDG No . : 

Level ( low/med) : 

Conc·entr at ion Uni t s (ug/L or mg/kg dr y we i ght ) : 

I I I I I I 
I I Control I I I I 
I Limit I Spiked Sample I Sample I Spike I 
IAnalyte %R I Resul t (SSR) Cl Resul t (SR) c I .Added (SA)I %R 
I I _ I _ I I 
!Alumi num_ I I_ I I_ I I 
\Antimony_ I I_ I I_ I I 
\Ar senic I I_ I I_ I I 
/Bar ium-= I I_ I I_ I I 
/Beryllium I I_ I I_ I I 
!Cadmium I_ I I_ I I 
!Calcium- I_ I I_ I I 
I Chromium_ I_ I I_ I I 
\Coba l t_ · I_ I ,_, I 
·· - ,pper_ ,_, ,_, I 

.'on I I_ I ,_, I . 
/Lead I ,_, ,_, I 
I Magnesium I ,_, ,_, I 
I Manganese I I_ I I_ I I 
jMercury_ l I_ I I_ I I 
!Nickel I I_ I ,_, I 
/Potassium! I_ I l_ l I 
!Selenium I I_ I ,_, I 
!Silver I ,_, ,_, ,-
jSodium_ l ,_, I_ I I -, 

/Thallium_ ! ,_, ,_, I 
\Vanadium I '-' I_ I I 
\Zinc I '-' ,_, I 
/Cyanide I I_ I ,_, I 
I I I_ I ,_, I 

Comments: 

FORM V (PART 1 ) - I H 

I 
1. 
1· I I 
!QI MI 
I_ I_ I 
l_ l_ l 
I_ I_ I 
l_ l_ l 
1..:.. 1_ 1 
I_ I_ I 
I_ I_ I 
I_ I_- I-
l_ l_ l 
I_ I_ I 
I_ I_ I 
1_ 1_· I ,_,_, ,_,_, 
I_ I_ I 
I_ I_ I . 
l_ l_ l 
I_ I_ I ,_,_! ,_,_, 
I_ I_ I ,_,_, 
I_ I_ I ,_,_, 
I_ I_ I 
I_ I_ I 

ILM 02 . 0 



Lab Name : 

:.,ab Code : 

~atrix (soil/water ): 

U.S . El'A - CLP 

SB EPA SAMPLE NO 
POST DI GEST SPIKE SAMPLE RECOVERY 

Contr act : 

Case No . : SAS No.: SDG No. : 

Level (low/med) : 

Concentration Units: ug/L 

I I I I I I I I 
I · -·- !Control! I I I I 1--
1 I Limit I Spike·d Sample Sample I Spike . I I I I 
I Analyte I %R I Result ( SSR) c Result ( SR) CI Added ( SA) I %R IQ I M I 
i--,-_,,--_ I ___ I_______ _ I _____ I ___ I_ I_ I 
IAlllltlinum_ l · I _______ I= ______ I_ I _____ I I I ' 
!Antimony_l ___ l _______ l_ I_ I _____ I l= I= . 
\Arsenic I ___ I _______ I_ I_ I _____ I l_ l_l 
JBarium-= I ___ I _______ I_ I_ I _____ I I_ I_ I 
JBerylliurnl ___ l ______ l _ I I _____ I 1- I I 
j C-admium_ l ___ l ______ l_ l = I _____ I l= l= I 
!Calcium __ l ___ l ______ l _ I_ I _____ I l_ l_ l 
Jchromium_ l ___ l ______ l _ I_ I _____ I I· I I 
ICobalt~ I ___ I ______ I_ I_ I ____ I 1= 1-
JCopper~ I ___ I ______ I_ I_ I _____ I I_ I _, 
!Iron-· ·· I ___ I ______ I_ I_ I ____ I I_ I~ 
!Lead_-! ___ ! I_ I _____ I 1.:_ 1_ 
!Magnesium! ___ ! I_ I _____ I I · · I 
!Manganese! ___ ! I_ I _____ I I= = I 
!Mercury_ ! ___ ! I_ I _____ I ---- -· · I I· 
!Nickel_ ! ___ ! ______ = I I_ I ____ I I= = I 
IPotassiwnl ___ l ________ I I_ I _____ I I __ I 
1selenium_ l ___ l ________ I I_ I _____ I I __ I 
!Silver_ l ___ l ________ I I_ I _____ I I __ i 
[Sodium_ ! ___ ! ______ ·1 I_ I _____ I I __ · 
f Thallium_ l ___ l ______ = I I_ I _____ I I _ _ 
JVanadium_ l ___ l ________ I I_ I _____ I- I_ -
IZinc..,...,...._ I ___ I ________ I I_ I _____ I I __ I 
1cyanide_ 1

1 
___ 1

1 
_______ I I_ I _____ I I __ I 

_______________ I I_ I _____ I I __ I 

Comments : 

FORM V (PART 2 ) - IH ILM 02. 0 



U. S. EPA - CLP 

6 
DUPLICATES 

EPA SAMPLE NO. 

I 
I 

:, Name : Cont ract: _______ I 

Lab Code: Case No .: SAS No.: SDG No . : 

:1atrix (soil/ water ) : ___ Level ( low/ med ) : 

% Solids for Sample:___ % Solids f or Duplicat e: 

Concentr ation Units (ug/ L or mg/ kg dry weight ) : 

I I 11 11 · I I I I 
I I Control 11 I I II 11 I 
IAnalyt e · I Limit I I Sample ( S ) CI I Duplicat e ( D) Cl I RPO I IQ Ml 
I I 11 _ 11 · _ II II __ I 
IAlwninum_ l t I '-" I_ II II __ I 
!Antimony I I I 1_ 11 I_ ! I II __ I 
!Arsenic - , II I_ I I_ II II __ I 
!Bar ium-= ! I I I_ I '-" II __ . I 

.1 Beryllium I II ,_ I '-" II __ I 

.1 Cadmium I 11 I_ I '-" 11 _~1 
!Calciwn- 1 11 I_ I I_ I I I.I __ I 
I Chr omium I 11 I_ I I_ I I I L .. l_ l 
!Cobalt_ ! . 11 I_ I I_ II 11 _ 1_ 1 

·, I Copper_ I 11 I_ I I_ ! I 11 _ 1_ 1 
l i r on · I 11 I_ I I_ I I I L _ _I _· I 
!Lead I 11 I_ I · I_ I I 11 _ 1_· I 
!Magnesium I II - I_ I I_ ! I II_J _ I 
I Manganese I II . I_ I I_ I I 11 _ 1_ 1 
!Mercury I I I I_ ! I I_ I I 11 _ 1_ 1 
!Nickel - , II I_ I I I_ II 11 _ 1_ 1 
IPotassiwn l II I_ I I '-" II _ I_ I 
ISeleniwn I II I_ I I ~-'' M_ f_· r 
!Silver - , 11 I_ II I_ I I . -' · 11 _ 1_ 1 
ISodiwn I II I_ ! I I_ I I 11_ 1_ 1 
!Thallium I II I_ ! I I_ I I 11 _ 1_ 1 
IVanadiwn_ l 11 I_ II '-" 11 _ 1_ 1 
!Zinc I 11 I_ ! I I_ I I 11 _ 1_ 1 
I Cyanide_ ! 11 l _ l l l _ l I 11 _ 1_ 1 
I I I I !_ II I_ II 11 _ 1_· 1 

FORM VI - I N ILM02. 0 



::...ab Name: 

:..ab Code: 

s oi{d LCS Source: 
--

Aqueous LCS Source: 

I I 

U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Contract: 

Case No.: SAS No.: 

I I Aqueous (ug/L) Solid 
jAnalyte I True - Found %R True Found C 
I I 
l.lUuminum_ l I I ,=, 
]Antimony I I - I I_ I 
\Arsenic- , I I ,_, 
j3arium-= , I I - I_ 
I Be;::yllium I I I_ 
JCadlD.ium I I I_ 
JCalcium- I I ,_ 
I Ch_;-omiu.m_ I I '-jCobalt I I '-!Copper- - I I I_ 
Jir_o.n I I ,_ 
I.Lead . I .. I ,_ 
!Magnesium I I ,_ 
!MaI)ganese I I ,_ 
!Mercury_ I I ,_ 
JNickel I I l _ 
I Potassium I I I I_ 
!Selenium_ ! I I I_ 
!Silver I I I ,_, 
!Sodium l I I I_ I 
!Thallium I I I I_ I 
JVa.nadium_ l I l ,_, 
!Zinc I I I I_ I 
!Cyanide_ ! I I I_ I 
I I I I I_ I 

FORM VII - IN 

SDG No.: 

(mg/kg ) 
Limits %R 

I 
I 
I 
I 
I 
I 
I 
I 
I C 

I ·-

I 
I 
I - -
I 
I 
I 
I 
I 
I 
I 
I -, ... 
I --
I 
I 

IIJ10 2 . 0 



Lab Name: 

Lab Code: 

I I . I 
I EPA. 1- . I I 
/ Sample I IO ADD I 
I No. IAn l ABS I 
I I_ I __ I 
I I_ I I 
I I_ I I 
I I_ I I 
I I_ I I 
I I_ I I 
I I_ I I 
I l_ l I . 
I I_ I I 
I '- ' I 

I_ I I 
I_ I I 
1_· I I 

· 1_ 1 I 
I_ I I 
I_ I I 
I_ ! I . 
I_ I I 
I_ I I 
I_ I I 
I_ I I 
I_ I I 
I_ I I 
I_ I I ,_, I 
I_ I I 
I_ ! I 
I_ I I 
I_ I I 
I_ I I 

'- ' I 
I_ I I ,_, I ,_, I 

U. S . EPA - CLP 

B 
STANDARD ADDI TI ON RESULTS 

Contract: 

Case No .: SAS No.: 

Concentrat ion Units: ug/ L 

I 
I 

· l ADD 2 ADD I 3 ADD 
CON ABS CON ABS I CON ABS 

I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I . 
I I I 
I I I 
I I I 
I . I I 
I I I 
I I I 
I I I . 
I I I 
I I I 
I I I 
I I ·I 
I I I 
I I I 
I I I 
I I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

FORM VIII - I N 

SDG No . : 

I I I I 
I I I I 
I F inal I I I 
I Cone . I r IQI 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I ·I_ I 
I I I_ I 
I I '-' I I I_ I 
I ,_, 
I ,_, 
I I_ I 
I I_ I 
I I_ I 
I I_ I 
I . . I _1 
I I_ I 
I I_ I 
I I_ I 
I ,_, 
I I I_ I 
I .·1 I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 
I I I_ I 

ILM0 2. 0 



u.s~ EPA - CLP 

9 EPA SAM PLE NO 
ICP SERIAL DILUTIONS 

Lab Name : Contract: 

Lab Code : Case No .: SAS No. : SDG No .: 

Matr ix (soil/water ) : Level (low/med) : 

Concentr at ion Unit s: ug/L 

-·· · - I I I I I ser ial 1 ·1 % I I I 
------ I - . 11 Initial sample I I Dilution I I Differ- I I · 1 I 

~ ·.. I Analyte · I I Result (I) CI I Resul t ( S) CI I ence I IQ I M I 
I ____ II ______ I I · _ I l ___ l l·:.... I_ I 
IAlwninurn_ l I I_ I I ______ I_ I I ___ II _ I_ I 
!Antimony 11 I_ I I I_ I I ___ I _ I_ I 
JArsenic_- II I_ ! I l_ ll ___ l _ I_ I 

--- !Barium_ ! I I_ ! I I_ II ___ I _ I_ I 
!Beryllium! I I_ ! I !_ I ! ___ I _ I_ I 

- ·· !Cadmium 11 l_ l I !_ I ! ___ I _ I_ I 
JCalcium-_ J I I_ ! I I_ I l ___ l _ I_ I 
IChromiwn_ l I I_ ! I I_ I I ___ I _ I_ I <:',.. !Cobalt_ ! I l_ l I l_ l l ___ l :.... I_ I 

~.:.-=::: ICopper_ l I I-_ I I I_ I I ___ I _ I_ I 
· ·: :-:::-:.: !Iron - I I ______ :.... 11 I_ I I ___ I _ I_· I 

---~-~ !Lead __ ! I _ I I I_ I I ___ I _ ,I _ I 
-~-:.--=:::.: jMagnesiwnl I _ 11 · I_ I l ___ l _ I_ I 
~:·-:. !Manganese I I _ I I I_ ! ! ___ I _J_ I 
--:-~ !Mercury_ ! I _ I I I_ I I ___ I _ j_ l · 
. .: :.,·:., !Nickel 11 - · ··- 11 I 11 I I I 

· ._·:•:~.:: I Potassi wn I I = I I I= I I===== II = I= I · 
--:---- ISeleniwn_ l I _ I I I_ I I ___ I I_ I_ I 
--- :- !Silver_! I _ I I l_ l l ___ l l_ l _ l 
:- ISodiwn_ l I _ I I I_ I I ___ I I_ I_ I >-- IThalliwn_ l I _ I I I_ I I ___ II _ I_ I 
· •-- !Vanadi um_ ! I _ I I I_ I I ___ I I_ I_ I 

- -· !Zinc 11 _ I I I_ I I ___ I I_ I_ I 
·· I ___ ! I _ I I I_ I I ___ I I_ I_ I 

FORM IX - IN ILM02.0 



U.S . EPA - CLP 

10 
INSTRUMENT DETECTION LIMITS (QUARTERLY ) 

Lab Name: Contract: 

Lab Code :_· --- Case No.: SAS No.: 

ICP ID Number : Date: 

Flame: AA ID Number: 

Furna·ce AA ID Number: 

I I I 
I Wave- I I 
I length I Back- I CRDL I DL I I 
I Analyte (nm ) I ground I 
I - I ---

(ug/ L ) (ug/ L ) I M I 
I_ I 

!Aluminum I I 
I Antimony- ,---, ---

. !Arsenic - , I 
-----·- ··· · ·_: -· IBariwn - , ,---

. ~ !Beryllium ! I ---··- .- ..:.. -~--- · : --·· I Cadmiwn I I 
- - - ~ JCalciwn- 1 ,---

_:~~ =-~ :-_:_ I Chromium I I 
---~--- -- _-_- , cobalt - , 1---

: -;-:-:2 ·:~~-- '. ~ :_ I Copper_ I I 
·: ··- · · I Iron_-=.-=: I , ---

2 00 '- ' 6 0 ,_, 
10 _ I 

200 _ I 
5 _ I 
5 _ I 

50 0 0 _ I 
10 _ I 
5 0 _ I 
25 _ I 

10 0 _ I 
____ .. -- , -.- I Lead_ ,--- I I 

.:-:-.- ·:..·-··••: -- jMagnesium j ,---
3 _ I 

500 0 _ I 
·····--·-· - I Manganese I I 

· ~Mercury I ,---
. ·· -----·· · ··· I Nickel - , I 

I Potassium I ,---

15 _ I 
0.2 _ I 

4 0 _ I 
5000 _ I 

1 Selenium 1- I -
!Silver - , ,---
ISodiwn- 1 I 
IThalliwn l ,---
!Vanadium- I I __ _ 
!Zinc - , I ---

5 _ I 
10 _ I 

500 0 _ I 
10 _ I 
50 _ I 
20 _ I , ____ , , __ _ _ I 

Comments: 

FORM X - IN 

SDG No . : 

-- . 
. . . :.-. 

.. '. -

I LM02 . 0 



U.S . EPA - CLP 

llA 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY ) 

~ab Name: Contract: 

Lab Code: Case No.: SAS No. : 

· :tcP ID Number : Date: 

I I 
I I Wave- I Interelement Correction Factors 
I I length I 
!Analyte I (nm ) Al Ca Fe Mg 
! I 
IAlwninum_ l I 
!Antimony_ ! I 
!Arsenic I I 
JBariwn-= I I 
!Beryllium ! I 
jCadmiwn I I. 
!Calcium- I I 
!Chromium_ ! I 
!Cobalt_ ! I 
!Copper I I 
!Iron I I 
!Lead I I I 
I Magnesium I I I 
!Manganese ! I I 
!Mercury I I I 
!Nickel I I I 
jPotassium l I I 
!Selenium_ ! I I 
!Silver_ ! I I 
!Sodium_ ! I I 
!Thallium_ ! 11 I 
!Vanadium_ ! 11 I 
I Zinc I 11 I 
I I 11 I 

CoII!lilents: . 

FORM XI (PART 1 ) - IN · 

SDG No .: 

-:-

for: 

I_ 

I 
I 

I 
I 
I 
I 
I 
I 
I 

l- . I 
I 

1· I 
I I 
I I 
I I 

ILM02 . 0 



U. S . EPA - CLP 

llB 
ICP INTERELEMENT CORRECTI ON FACTORS (ANNUALLY ) 

Lab Name: Contract: 

Lab Code: Case No.: SAS No.: 

ICP ID Number : Date: 

I I II 
I I Wave..: I I Interelement Correction Factors 
I I length 11 
IAnalyte I (nm ) II 
I I II 
I Aluminum_ ! I I I 
!Antimony I II I 
\Arsenic - , I I I 
IBarium--= I 11 I 
I Beryllium I I I I 
!Cadmium I II I 
!Calci um- I 11 I 
!Chromium_ ! 11 I 
\Cobalt_ ! 11 I 

ipper_ l 11 I 
ron I 11 I 

!Lead I 11 I 
I Magnesium I 11 I 
I Manganese I II I I 
!Mercury I I I I I 
!Nickel I II I I 
I Potassium I II 1 · I 
[Selenium I II I I 
!Silver_ ! 11 I I 
!Sodium_ ! 11 I I 
\Thallium_ ! 11 I I 
!Vanadium_ ! 11 I I 
!Zinc I 11 I I 
I I 11 I I 

Comments : 

FORM XI (PART 2 ) - I N 

SDG No.: 

I 
f or: I 

I 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I . I 
I I 
I I 
I I 
1 • I 
I , l 
I I 
I I 
I I 
I I 

ILM0 2. 0 



Lab Name : -. 

-Lab Code : 

U. S.- EPA - CLP 

12 
· I CP LI NEAR RANG ES (QUARTERLY) 

Cont ract: ------------
Case No .: SAS No. : 

I CP ID Number: Date: 
- -- --- ------------

I . I I 
I Integ. I I 

· I Time I Concentr ation I I 
I Analyte (Sec. ) (ug/ L) I M I 

'--=---,,-------------'- ' I Aluminum I _ I 
- I Antimony - I I 

. - -- I Arsenic - I _ I 

- - - · -~·:_---- 1::g~~i-wn '- I 
-- ----- · · ·- · :- · .- · I Cadmium -

. . : · ---- - -:- rcalciwn- - I 
··: ~--- -· - -· 1 Chromiuil -

-~- -~- --- -- - - - !Cobalt - - I 
· --- ---_ - . - - ----- i-copper- 1 -
- -- --·-_-·_. . :-. : --~-- --,------ 1 Iron_=== I _ I 

. -- ., . ------- , Lead __ l =' 
IMagnesiwn l _ I 

~--=:---~ --- -'· --~ I ::~;~~-s -e : =: 
- I Nickel_ ! _ I 
-- , Potassium j _ I 

ISeleniwn I _ I 
!Silver - , I_ I 
I Sodium- I I_ I 
IThalliWil l I_ I 
I Vanadiwn_ I I_ I 
!Zinc I I_ I 
I ___ I I_ I 

Comme nts: 

FORM XII - IN 

SDG No .: 

·. --·--:.--.· . 

-· - --- ... .... . . 
• _. .;.·_ ·; s-:.- (:... , 

--.:.. . . . 

ILM0 2.0 



:...c. b Name: 

13 
PREPARATI ON LOG 

Contract: -----------
) Code: 

:'.ethod: 

. . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Case No .: SAS No. : 

EPA I 
Sample I Pr eparat ion We i ght 

No. I Date (gr am) 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FORM XIII - I N 

SDG No. : 

I 1-
I Volume I -
I (mL) I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 

:1 
·1 
I 
I 
I 
I 
I 
I 
I 
I 

ILM0 2. 0 



!.,ab Name : 

I.,ab Code : 

~ns t rument I D Number : 

sta r t . Date: ---

EPA 

U.S. EPA - CLP 

1 4 

ANALYS I S RUN LOG 

Contra c t : 

Case No . : SAS No. : 

Het hcid : 

End Date: 

I I Analytes 

SDG No .: 

I I ________________ _ 
Time! % R IAISIAIBIBICICICICICIFIPIMIMIHINIKISIAINI TIVI Z Sample D/F 

No . I ILIBISIAIEIDIAIRIOIUI EIBIGINIGI I I IEIGIAILI INI 
________ I ___ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I __ I_ I_ I_ I _ 
_________ I I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I __ I_ I_ I_ I _ 
________ I I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ · 
________ I I_ I_I_ I_I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I __ I_ I_ I_ I _ 
________ I I_ I_ I_I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ I_ I_ I_ I __ l_ l~I_ I _ 
________ I I_ I_ I_ I_ I_ I __ I_ I __ I_ I_ I_ I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ . 

I I_ I_ I_I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ I_ I_I _ I __ I_ I_ I_ I_ ' 
I I_ I_ I_ I_ I_ I_ I_ I_ ~ I_ I_ I_ I_ I_ I_ I_ I ___ I_ I_ I I _ 
I I_ I_I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ I_ I __ I ___ I_ I_! _ 
I I_ I_ I_ I_ I_ I_ I_ I __ I_ I __ I_ I_ I_ I ____ I_ I_ I_ , . t 
I I_ I_ I_ I_ I_ I_ I_ I __ I_ I __ I_ I_ I_ I ____ I_ I_ I_ 
I I_ I_ I_I_ I __ I_ I __ I_ I __ I_ I_ I_ I ____ I_ I_ I __ 
I I_ I_ I_ I_ I __ I_ I __ I_ I __ I_ I_ I_ I ____ I __ 1_ 1_ , 
I I_ I __ I_ I __ I_ I ___ I __ I_ I_ I_ I ___ I_ I __ I_ I_ ' 
I I_ I __ I_I __ I_ I ___ I __ I_ I_ I_ I ___ I_ I __ I_ I_ 
I I_ I __ I_ I ___ I __ ~ I- _ I_ I_ I_ I ___ I_ I __ I_ I_ . 
I I_ I __ I_ I ___ I ___ I __ I_ I_ I_ I ___ I_ I __ 1_ 1~1 
I I_ I __ I_ I ___ I_ I __ I __ I_ I_ I_ I ___ I_ I __ I_ I_ 
I _ I __ I_ I ___ I_ I __ I __ I_ I_ I_ I ___ I_ I __ I_ I_ 
I _ I __ I_ I ___ I_ I __ I __ I_ I_ I_ I ____ I_ I __ l_ l_ l 
I _ I __ I_ I ____ I ____ I_ I_ I_ I ___ I_ I __ I_ I_ 
I ______ I __ I_ I_ ~ __ I ___ I_ I_ I_ I_ I_ I_ I_ I_ I __ I_ I_ 
! I ______ I __ I_ I ____ I ___ l_ l~ I_ I_ I_ I __ I_ I __ l_ l_1 
I ___ I -I __ I ____ I __ I_ I ____ I ___ I_ I_ I_ I_ I_ I __ I_ I __ I_ I_ ' 
I ___ I I __ I ____ I __ I_ I ____ I ___ I_ I_ I_ I_ I_ I __ I_ I __ I_ I_ 
I ___ I I __ I ____ I __ I_I ____ I ___ I_ I_ I_ I_ I_ I __ I_ I __ I_ I_ , 
I ___ I I __ I ____ I __ I_ I ____ I ___ I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ I 
I ___ I 1_-_ I- _I __ I_I ____ l_ l __ I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ 
I ·I I __ I ____ I __ I_ I ____ I_ I __ I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ 
I __ I I __ I ____ I __ I_ I ____ I_ I __ I_ I_ I_ I_ I_ I __ l_ l_ l_ l_ l_4 
I ___ I I __ I ____ I __ I_ I ____ I_ I __ I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ 
I ___ I I __ I ____ I __ I_ I ____ I_ I __ I_ I_ I_ I_ I_ I __ I_ I_ I_ I_ I_ 
I ___ I I __ I ___ I_I __ I_ I __ I __ I_ I __ I_ I_ I_ I_ I_ I~ _ l_ l_ l_ l_ l_1 
I ___ I I __ I ___ I_ I __ I_ I:.... _ I __ I_ I __ I_ I_ I_ I_ I_ I __ I_ I_ I_ I I 

FORM XIV - IN ILM 



1 
CHLORINATED HERBICIDES ANALYSIS DATA SHEET 

EPA SAMPLE NO . 

Lab Name: Aguatec, Inc. Contract: 

Lab Code: AOUAI Case No .: SAS No .: SDG No .: 

Matrix: (soil/water ) Water 

Sample wt/vol: (g/mL) mL 

Level: (low/med) Low 

% Moisture: not dee . dee . 

Dilution Factor: 1.0 

CAS NO. COMPOUND 

94 - 75 - 7--------2,4-D 
94 - 82 - 6--------2,4-DB 
93 - 76 - 5--------2,4,5- T 
93-72-1--------2,4,5-TP(Silvex) 
75-99-0--------Dalapon 
1918-00- 9------Dicamba 
120-36-5-------Dichloroprop 
88-85-7--------Dinoseb 
94-74 - 6--------MCPA 
93-65-2--------MCPP 

Lab Sample ID: 

Lab File ID: 

Date Received : 

Date Extracted : 

Date Anal yzed : 

CONCENTRATI ON UNITS : 
(ug/L or ug/Kg) ug/L 

FORM I 

1.0 
1.0 

0.10 
0 . 10 
2.3 

0 . 10 
1 . 0 

0 .5 0 
100 
100 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



1 
CHLORINATED HERBICIDES ANALYSIS DATA SHEET 

EPA SAMPLE NO . 

Lab Name: Aguatec, Inc. Contract: 

Lab Code: AOUAI case No.: SAS No.: SDG No.: 

Soil Lab Sample ID: Matrix: (soil / water ) 

Sample wt /vol: __ ( g / mL ) _g_ Lab File ID: 

Level: ( low/ med ) Low 

% Moisture: not dee. 

Dilution Factor: 1. 0 

dee. 

CAS NO. COMPOUND 

94-75-7--------2 , 4-D 
94-82-6--------2 , 4-DB 
93-7 6-5--------2,4,5-T 
93-72-1--------2 , 4 , 5-TP (Silvex) 
75-99-0--------Dalapon 
1918-00-9------Dicamba 
12 0-36-5-------Dichloroprop 
88-85-7--------Dinoseb 
94-74-6--------MCPA 
93-65-2------- MCPP 

Date Received: 

Date Extracted: 

Date Analyzed: 

CONCENTRATION UNITS: 
(ug / L or ug/ Kg ) ug/Kg 

FORM I 

Q 

5 0 u -50 _y_ 
5. 0 __ u_ 
5. 0 u 
120 u 
5. 0 u 

50 u 
25 u 

5000 u 
5 000 u 



2 

CHLORINATED HERBICIDES SURROGATE RECOVERY 

Lab Name: Aquatec, Inc. 
Lab Code: AQUA! 
SAS No.: ------

1 
2 
3 

'- 4 

5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 

2,4-DA 

EPA 
SAMPLE NO. 

# Column to be used to flag recovery values 
• Values outside of QC limits 
D Surrogates diluted out 

page __ of __ 

I 
I 

I 
I 
I 
I 
I 

I 

I 
I 

I 
I 

Contract: 
Case No.: 
SDG No.: 

% REC 
2,4-DA ., ,, 

I 

QC LIMITS 
(40-150) 

----
----
----



3 
WATER CHLORINATED HERBIC I DES 

MATRIX SPIKE/MATRIX SPIKE DUPLI CATE RECOVERY 

::...ab Name: Aguatec,Inc. Contrac t : 

Lab Code: AQUAI Case No.: SAS No.: SDG No. : 

::a t ri x Spike - Sample No.: _______ _ Level: ( low/med ) LOW 

SPI-KE SAMPLE MS 
ADDED CONCENTRATION CONCENTRATION 

COMPOUND (ug/ L ) (ug/ L) (ug/L) 

2,4-D 
Silvex 

SPIKE MSD MSD 
ADDED CONCENTRATION ~ 

0 
~ 
0 

COMPOUND (ug / L) (ug / L) REC RPO 
# 

2,4-D 
Silvex 

#Column used to flag recovery and RPD va l ues with an as t erisk 
*Values outs i de of QC limits 

RPD: out of ----=2=---- outside limits 
Spike Recovery : out o f 4 out side limits 

FORM III 

# 

MS 
% 

REC 

QC 
RPD 

3 0 
30 

QC 
LIMITS 

REC. 
# 

25-135 
25-135 

LIMITS 
REC. 

-
~ -2_ 

25-l"'c:: -
-



J 
SOIL CHLORINATED HERBICIDES 

MATRIX SPIKE/MATRIX SPIKE DUPLI CATE RECOVERY 

Lab Name: Aguatec,Inc. Contract: 

i..,ab Code: AOUAI Case No.: SAS No.: SDG No.: 

~atrix Spike - Sample No.: _______ _ Level: (low/med) LOW 

SPIKE SAMPLE MS 
ADDED CONCENTRAT I ON CONCENTRATI ON 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) 

2, 4-D. 
Silvex 

SPIKE MSD HSD 
ADDED CONCENTRATION !!-

0 
~ 
0 

COMPOUND (ug/Kg) (ug/Kg) REC RPD 
# 

~, 4- D 
Silvex 

#Column used to flag recovery and RPO values with an asterisk 
*Values outside of QC limits 

RPO: out of ____ 2 _____ outside limits 
Spike Recovery: out of 4 outside limits 

FORM I II 

.Jl 
Tr 

MS 
% 

REC 

QC 
RPD 

30 
30 

QC 
LIMITS 

REC. 
# 

25-135 
25 - 135 

LIMI TS 
REC. 

25 - 135 
25 - 135 



Lab Name: Aguatec,Inc. 

Lab Code: AOUAI Case No.: 

Lab Sample ID: 

Matrix: ( soil/water) 

Date Extracted: 

Date Analyzed (1): 

Time Analy~ed (1): 

Instrument ID (1): 

GC Column ID (1): 

CHLORINATED HERBICIDES 
METHOD BLANK SUMMARY 

Contract: 

SAS No.: SDG No.: 

Lab File ID: 

Level: (low/med) LOW 

Date Analyzed (2): 

Time Analyzed (2): 

Instrument ID (2): 

GC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
23 
24 
25 
26 

Page 1 o f 1 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

=============== 

FORM IV 

DATE 
ANALYZED 1 

DATE 
ANALYZED 2 



8 
CHLORINATED HERBICIDES EVALUATION STANDARDS SUMMARY 

Evaluation of Retention Ti.me Shift fo r 2 ,4 - DB 

•.b Name: Aguatec,In c. contr act : 

Lab Code: AQUAI 

I nstrument ID: 

Dates of Analyses: 

01 
02 
03 
0 4 
0 5 
0 6 
0 7 
08 
0 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3 0 
31 
32 
33 
34 
35 
36 
37 
38 

EPA 
SAMPLE 

Case No . : SAS No . : 

to 

LAB SAMPLE 
NO. ID 

SDG No . : 

GC Column ID: 

DATE TIME 
ANALYZED ANALYZED 

% 
D 

---
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
----
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

* Values outside of QC limits ( 2 . 0 % for packed columns, 0 . 3% fo r 
capillary columns ) 

? age _ of 
FORM VIII 

* - -
--

--· i __ , 
i 



::...ab Name: Aguatec,Inc. 

9 
CHLORINATED HERBICIDES 

CONTINUING CALIBRATION CHECK 

Contract: 

:..ab Code: AOUAI Case No.: SAS No.: SDG No.: 

Instrument ID: 

Init. Calib. Date(s): 

COMPOUND 

Dalapon 
Dicarnba 
MCPP 
MCPA 
Dichlorprop 
2,4-D 
2,4,5-TP(Silvex) 
2,4,5-T 
2 , 4-DB 
Dinoseb 

INITIAL 
RESPONSE 

File: 
Date: 
Time: 

Column ID: 

CONTINUING 
RESPONSE 

File: 
Date: 
Tilile: 

%D 

=====------------================================================== 

2,4-DA 

FORM IX 



1 EPA SAMPLE NO. 
NITROAROMATICS ANALYSIS DATA SHEET 

Lab Name: Aguatec, Inc. Contract: 

Lab Code: AOUAI case No.: 

Matrix: (soil / water ) Soil 

Sample wt / vol: 

Level: ( low/ med ) 

__ (g / mL ) 

LOW 

% Moisture: not dee. 

Extraction: (SepF/ Sone ) 

CAS NO. 

2691-41-0-------HMX 
121-82-4------~-RDX 

dee. 

Sone 

COMPOUND 

g 

SAS No. : 

99-35-4---------1,3,5-Trinitrobenzene 
99-65-0---------1,3-Dinitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2 , 4,6-Trinitrotoluene 

SDG No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
ug/Kg 

130 
13 0 
13 0 
13 0 
130 
13 0 

1946-51-0-------4-amino-2,6-Dinitrotoluene 13 0 
355-72-78-2-----2-amino-4,6-Dinitrotoluene 13 0 
606-20-2--------2 , 6-Dinitrotoluene 13 0 
121-14-2--------2,4-Dinitrotoluene 130 

FORM I 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



1 EPA SAMPLE NO. 
NITROAROMATICS ANALYSIS DATA SHEET 

Lab Name: Aguatec, Inc. Contract: 

Lab Code: AOUAI Case No. : 

Matrix: (soil / water ) Water 

Sample wt / vol: ___ (g / mL ) _.m.k_ 

Level: ( low/ med ) LOW 

% Moisture: not dee. 

Extraction: (SepF/ Sonc ) 

CAS NO. 

2691-41-0-------HMX 
121-82-4--------RDX 

dee. 

SepF 

COMPOUND 

SAS No.: 

99-35-4---------1,3,5-Trinitrobenzene 
99-65-0---------1,3-Dinitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Trinitrotoluene 

SDG No. : 

Lab Sample ID: 

Lab File ID: 

Date . Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
ug/ L 

0.13 
0 .:1:,3 
0 .13 
0.13 
0.13 
0.13 

1946-51-0-------4-amino-2,6-Dinitrotoluene O.l,3 
355-72-78-2-----2-amino-4,6-Dinitrotoluene 0.13 
606-20-2--------2,6-Dinitrotoluene - 0.13 
121-14-2--------2,4-Dinitrotoluene 0.13 

FORM I 

Q 

t 
--1L 

u 
u 
u 
u 
u 
u 
u 
u 

-



FORM 2 
NITROAROMATICS SURROGATE RECOVERY 

Lab Name: Aquatec, Inc. Contract: 
Lab Code: AOUAI 

Matrix: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 , , 
12 
13 
14 
15 
16 
17 
18 
Hl 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

-----

LABID CLIENT ID 
NB 

%REC 

NB = Nitrobenzene 

page __ of __ 

----
Case: ----

SOG No: ----

ADVISORY 
QC LIMITS (%) 

(35-114) ~ 
(23-1 20) ~ -- \ 



3 
WATER NITROAROMATICS 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOV ERY 

Lab Name: Aguatec, Inc. 
Lab Code: __ A_O __ U--A_ I _ 
SAS No.: _____ _ 

Matrix Spike - Sample No.: 

SPIKE SAMPLE 

Contract: 
Case No.: 
SDG No.: 

Level: (low/med ) 

MS 
ADDED CONCENTRATION CONCENTRATION 

Compoun·d (UG/1..l (UG/1..l 
I I 

HMX I 
1RDX I I 
1,3 ,5-Trinitrobenzene I I 
1 ,3-Dinit robenzene I I 

2 ,4 ,6-Trinit rotoluene I 
2-amino-4, 6-0init rotoluene I 
2,4-0init rot oluene 

I 
I 

SPIKE MSD MSO 
ADDED CONCENTRATION % 

Compound (UG/1..l (UG/1.. l ,REC 
I I 

;HMX I I 
ROX I 
1 ,3,5-Trinitrobenzene I 
1 ,3-0initrobenzene 
2,4,6-Trinitrotoluene 
2-amino-4, 6-0initrotoluene I 
2,4-0initrotoluene 

I 
I 

# Column used to flag recovery and RPO values with an asterisk 
• Values outside ofQC limits 

RPO: ------- out of __ 7___ outside limits 

(UG/1..l 

% 
,., RPO ,, 

I 
' 

I 

Spike Recovery: out of __ 14____ outside limits 

.,, ,, 

MS QC 
% LIMITS 

REC # REC. 
I 
I 50-150 I 
I I 50-150 

I I 50- 150 

I 50-15 0 
50-150 
50-150 
50- 150 

I 
l 

QC LIM ITS I 
I 

RPO REC. I 
I ' 

I 
I 25 50- 150 

I 25 I 50- 150 I 
25 50-150 

I 25 50-150 
25 50-150 
25 50-150 
25 . 50-150 

I 
I 



3 
SOIL NITROAROMATICS 

MATRIX SPIKE/MA TRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Aguatec. Inc. Conuact: 
Lab Code: AQUAI Case No.: 
SAS No.: ____ _ SDG No.: 

Matrix Spike - Sample No.: Level: (low/med) 

SPIKE SAMPLE MS 
ADDED CONCENTRATION CONCENTRATION 

Compound (UG/KG) (UG/KG) 

I I 
HMX I I I 
ROX I I I 
1 ,3,5-Trinitrobenzene I I I 
1 ,3-Dinitrobenzene I I I 
2 ,4, 6-Trinitrotoluene I I 
2-amino-4,6-Dinitrotoluene I I 
2,4-Dinitrotoluene I 

I 
I 

SPIKE MSO MSD 
ADDED CONCENTRATION % 

Compound (UG/KG) (UG/KG) REC 
I I I 

HMX I I 
ROX I I 
1 ,3 ,5-Trinitrobenzene I I 
1 ,3-Dinitrobenzene I 
2,4, 6-Trinitrotoluene I I 
2-amino-4, 6-Dinitrotoluene I 
2, 4-Dinitrotoluene I I 

I 

# Column used to flag recovery and RPO values with an asterisk 
• Values outside ofQC limits 

RPO: _____ _ out of __ 7___ outside limits 

(UG/KGl 

% 
..,. RPD ., 

-

Spike Recovery: out of 14____ outside limits 

..,. ., 

MS QC 
% LIMITS 

REC 
..,. 

REC. ,; 

I 50-150 
I 50-150 

. I 50-150 
I 50-150 

I 50-150 
50-150 

I 50-150 
50-150 

QC LIMITS 
RPD REC. 

I 
I 50 50-150 

50 50-150 
50 50-150 
50 50-150 
50 50-150 
50 50-150 
50 50-150 

I 



i 

30C 
NITROAROMATICS 

QUALITY CONTROL CHECK SAMPLE RECOVERY 

Lab Name: Aauatec, Inc. Contract: 
Lab Code: _ ___._A"'"'O"""U"'-'A _____ I _ Case No.: 
SAS No.: _____ _ SDG No.: 

QC Sample Filename: · Level: (low/med) 

SP IKE I QC SAMPLE I 

ADDED I CONCENTRATION I 
Compound (UG/L) I (UG/Ll I % REC I 

I I I 
!HMX I I I 
RDX I I 
1,3,5-Trinitrobenzene I I 
1 ,3-Dinitrobenzene I I 
2,4, 6-Trinitrotoluene I I 
2-amino-4, 6-Dinitrotoluene I 
2,4-Dinitrotoluene I 

I I 
I I 

# Column used to flag recovery and RPD values with an asterisk 
• Values outside ofQC limits 

I 
I 
I 
I 
I 
I 
I 
1 

Spike Recovery: out of __ 7 ___ _ outside limits 

I QC 

#I 
LIMITS 

(%~ . 

I 
50-150 

I 50-150 
50-150 
50-150 
50-150 
50-150 
50-150 I 

I I 
I 



30C 
NITROAROMATICS 

QUALITY CONTROL CHECK SAMPLE RECOVERY 

Lab Name: Aguatec, Inc. Contract: 
Lab Code: ____ A"""O=U=A""""-1 _ Case No.: 
SAS No.: _____ _ SDG No.: 

QC Sample Filename: Level: (low/med) 

SPIKE QC SAMPLE 
ADDED CONCENTRATION 

Compound (UG/KG) (UG/KG) 

I 
1HMX I I 
ROX I I 
1 ,3,5-Trinitrobenzene I I 
1 ,3-Dinitrobenzene I I 
2 ,4, 6-T rinitrotoluene I I 
2-amino-4,6-Dinitrotoluene I 
2 ,4-Dinitrotoluene I I 

I 

# Column used to flag recovery and RPD values with an asterisk 
• Values outside otQC limits 

% REC 

I 
I 
I 

I 
I 
I 
I 
I 
I 

Spike Recovery: out of 7 outside limits ----

I QC 

I LIMITS 
# I (%) 

I 
I 50-150 

I 50-150 
I 50-150 
I 50-150 

I 50-150 
I 50-150 

I 50-150 

I 
I 



Lab Name: 
Lab Code: 

Lab Sample ID: 
Matrix: 

Date Analyzed(1 ): 
Time· Analyzed(1 ): 

LC 10(1 ): 
LC Column(1 ): 

· 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM4 
NITROAROMATICS METHOD BLANK SUMMARY 

Aquatec, Inc. Contract : 
AOUAI Case: 

SDG No: 
Date Extracted: 

Date Analyzed(2): 
Time Analyzed(2 ): 

LC ID(2): 
LC Column(2): 

DATE DATE 
LABID CLIENT ID ANALYZED 1 ANALYZED 2 

I 

I -

I 

Page __ of __ 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Lab Name: Aguatec. Inc. 
Lab Code: AOUAI 

LCID: ____ _ 
LC Column: ____ _ 

LAB ID 
EXPL A 12.Sppb 
EXPL A 25ppb 
1:XPL A 62.5ppb 
EXPL A 166.7ppb 
EXPL A 500ppb 
EXPL ·s 12.Sppb 
EXPL B 25ppb 
EXPL B 62.Sppb 
EXPL B 1 66. 7ppb 
EXPL B 500ppb 
EXPL A 12.Sppb 
EXPL A 25ppb 
EXPL A 62.Sppb 
EXPL A 166.7ppb 
EXPL A 500ppb 
EXPL B 12.Sppb 
EXPL B 25ppb 
EXPL B 62.Sppb 
EXPL B 166.7ppb 
EXPL 8 500ppb 
EXPL A 12.Sppb 
EXPL A 25ppb 
EXPL A 62.Sppb 
EXPL A 1 66. 7ppb 
EXPL A 500ppb 
EXPL B 12.5ppb 
EXPL B 25ppb 
EXPL B 62.Sppb 
EXPL B 166. 7ppb 
EXPL B S00ppb 

FORM 8 
NITROAROMATICS ANALYTICAL SEQUENCE 

CLIENT ID 

I 

I 

I 
I 

DATE 
ANALVZED 

Contract: 
Case: 

SDG No: 
Initial Date Analyzed: 

TIME 
ANALVZED 

' 

SURROGATE RT FROM INITIAL CALIBRATION 
N81 :___ NB1 = Nitrobenzene (LC-18) 

-------
-------
-------
-------

RT 
NB1 

RT 
NB2 

QC LIMITS 
( + /- 0.08 minutes) 



I 
I 
i 

I 

9A 
NITROAROMATICS 

CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec, Inc . Contract: 911 1 8 

Lab Code: AQUA! Case No.: 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): 0 Standard Mix: A 

INITIAL CAL. INITIAL CAL. INITIAL CAL. 
MIDPOINT MIDPOINT MIDPOINT 

STANDARD #1 STANDARD #2 STANDARD #3 

File: File: File: 
Date: Date: Date: 

COMPOUND Time: Time: Time: 

I 
HMX I 
ROX 
1 ,3-Dinitrobenzene 
2,4,6-Trinitrotoluene I 
2-amino-4, 6-Dinitrotoluene I 
2,4-Dinitrotoluene I 

I I -

Nitrobenzene I 

Page ___ of __ _ 

INITIAL CAL. 
MEAN 

RESPONSE 

-



Lab Name: 

Lab Code: 

SAS No.: 

Instrument ID: 

lnit. Calib. Date(s): 

COMPOUND 

1,3,5-Trinitrobenzene 
Tetryl 

98 
NITROAROMATICS 

CONTINUING CALIBRATION CHECK 

Aguatec, Inc . Contract: 91 1 1 8 

AOUAI Case No.: 

SDG No.: 

Column: 

LC1488 Detector: UV@ 254nm 

to Standard Mix: 8 

INITIAL CAL. I INITIAL CAL. I 
i 

INITIAL CAL. 
MIDPOINT MIDPOINT I MIDPOINT 

STANDARD #1 STANDARD #2 i STANDARD #3 

File : File: IFlle: 
Date: Date: Date: 
Time: Time: Time: 

I 
I 

I I 
4-amino-2, 6-Dinitrotoluene I I 
2,6-Dinitrotoluene I ! 

I I I 
I I i 

Nitro benzene I I 
I 

Page of --- ----

INITIAL CAL. 
MEAN 

RESPONSE 

I 



Lab Name: Aguatec, Inc. 

Lab Code: AOUAI 

SAS No.: 

Instrument ID: LC1488 

lnit. Calib. Date(s): to 

i 
I 
I . 

I 

COMPOUND 

HMX 
ROX 
1 ,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2-amino-4, 6-Dinitrotoluene 
2 ,4-Dinitrotoluene 

I 
I 

Nitrobenzene 

9C 
NITROAROMATICS 

CONTINUING CALIBRATION CHECK 

Contract: 

Case No.: 

SDG No.: 

Column: 

Detector: 

Standard Mix: 

INITIAL CAL. CHECK I 
MEAN STANDARD 

I 

I RESPONSE RESPONSE 

File: 
Date: 
Time: 

I 

I I 

I 

Page ___ of __ _ 

91118 

UV@ 254nm 

A 

%D 

-



I 

9D 
NITROAROMA TICS 

CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec , Inc. Contract: 

Lab Code: AOUAI Case No. : 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: 

lnit. Calib. Date(s): to Standard Mix: 

I INITIAL CAL. CHECK 
MEAN STANDARD 

. RESPONSE RESPONSE 

. 

File: 
Date: 

COMPOUND Time: 

1,3,5-Trinitrobenzene 
Tetryl I 
4-amino-2, 6-Dinitrotoluene 
2,6-Dinitrotoluene I 

I 
! I 

Nitro benzene ,. 

Page of --- ----

911 1 8 

UV@ 254nm 

B 

I 

%D 

I 
I 

I -



I 

i 
i 
I 

I 

I 

9E 
NITROAROMATICS 

DAILY CONTINUING CALIBRATION CHEC K 

Lab Name: Aguatec, Inc. Contract: 91 11 8 

Lab Code: AOUAI Case No. : 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: A 

DAILY DAILY I DAILY 
MIDPOINT MIDPOINT MIDPOINT 

STANDARD #1 STANDARD #2 STANDARD #3 

File: 'File: :File: 
Date: Date: Date: 

COMPOUND Time: !Time: Time: 

HMX I 
ROX 
1,3-Dinitrobenzene 
2 .4, 6-Trinitrotoluene 
2-amino-4, 6-Dinitrotoluene i 
2.4-Dinitrotolu~ne 

I ~ 

Nitrobenzene I 

Page ___ of __ _ 

' DAILY 
I 

MEAN 
RESPONSE 

I 
I 

I 

I 
I ! 



I 
i 

: 

I 
I 
I 

! 

9F 
NITROAROMATICS 

DAILY CONTINUING CALIBRATION CHECK 

lab Name: Aguatec, Inc. Contract: 9111 8 

Lab Code: AOUAI Case No .: 

SAS No.: SDG No. : 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: B 

DAILY 
I 

DAILY DAILY 
MIDPOINT MIDPOINT MIDPOINT 

STANDARD #1 STANDARD #2 STANDARD 1/3 

File: File: 1File: 
Date: Date: I Date: 

COMPOUND Tame: Time: Tame: 

, ,3,5-Trinitrobenzene I 
Tetryl I 
4-amino-2, 6-Dinitrotoluene 
2,6-Dinitrotoluene I I 

I I 
I I 

Nitrobenzene I ~ 

I 

Page ___ of __ _ 

' DAILY I 

! MEAN I 
I RESPONSE 

I 

I 
I 

I 
I 
! 
I 
I 



I 

! 

9G 
NITROAROMATICS 

DAILY CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec , Inc. Contract: 91 1 1 8 

Lab Code: AOUAI Case No.: 

SAS No.: SDG No.: 

Column: 

Instrument ID: . LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: A 

INITIAL CAL. I DAILY 
MEAN MEAN %0 

RESPONSE RESPONSE 

Date: 
COMPOUND 

HMX 
ROX 
1 ,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2-amino-4,6-Dinitrotoluene I 
2,4-Dinitrotoluene ! 

-
Nitrobenzene I 

Page ___ of __ _ 



9H 
NITROAROMATICS 

DAILY CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec, Inc . Contract : 91 1 1 8 

Lab Code: AOUAI Case No.: 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: 8 

INITIAL CAL. ; DAILY 
MEAN MEAN %D 

RESPONSE RESPONSE 

File: 
Date: 

COMPOUND Time: 

I 
, ,3,5-Trinitrobenzene 
Tetryl I 
4-amino-2,6-Dinitrotoluene 
2, 6-Dinitrotoluene I 

I 

I I 
I I I 

~✓ ;trobenzene I I ' 

I 

Page of --- ----





APPENDIX D 

United States Department of Interior 
Fish and Wildlife Service 

Endangered and Threatened Species Letter 





TAKE 
PRIDE IN 

United States Department of the Interior AMERJCA 

• -
FISH AND WILDLIFE SERVICE 

3817 Luker Road 
Cortland, New York 13045 

.. - -- . 

Mr. Michael Duchesneau 
Project Manager 
Engineering-Science, Inc. 
Prudential Center 
Boston, MA 02199 

Dear Mr. Duchesneau: 

June 21, 1994 

This responds to your letter of May 12, 1994, requesting information on the presence of 
endangered or threatened species in the vicinity of the Seneca Army Depot located at 
Romulus, Seneca County, New York. 

Except for occasional transient individuals, no Federally listed or proposed endangered 
or threatened species under our jurisdiction are known to exist in the project impact area. 
Therefore, no Biological Assessment or further Section 7 consultation under the 
Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.) is required 
with the U.S. Fish and Wildlife Service (Service). Should project plans change, or if 
additional information on listed or proposed species becomes available, this determination 
may be reconsidered. A compilation of Federally listed and proposed endangered and 
threatened species in New York is enclosed for your information. 

The above comments pertaining to endangered species under our jurisdiction are 
provided pursuant to the Endangered Species Act. This response does not preclude 
additional Service comments under the Fish and Wildlife Coordination Act or other 
legislation. 

For additional i~formaticn on fish 2..nd wildlife resources or S~~c-listed species, we 
suggest you contact: 

New York State Department of 
Environmental Conservation 

Region 8 
6274 East Avon-Lima Road 
Avon, NY 14414 
(716) 226-2466 

New York State Department of 
Environmental Conservation 

Wildlife Resources Center - Information Serv. 
New York Natural Heritage Program 
700 Troy-Schenectady Road 
Latham, NY 12110-2400 
(518) 783-3932 

The National Wetlands Inventory (NWI) maps o: · · Dresden, Geneva South, Ovid, and 
Romulus Quadrangles are now available in draft , , :. and there may be wetlands in the 
project vicinity. Copies of NWI maps may be ot ,.r :1 ed through : 



CLEARS 
Cornell University 
464 Hollister Hall 
Ithaca, NY 14853 

(607) 255-6520 

An order form listing the topographic quadrangles that have been mapped in New York 
State is enclosed for your information. However, while the NWI maps are reasonably 
accurate, they should not be used in lieu of field surveys for determining the presence of 
wetlands or delineating wetland boundaries for Federal regulatory purposes. 

Work in certain waters and wetlands of the United States may require a permit from the 
U.S. Army Corps of Engineers (Corps). If a permit is required, in reviewing the 
application pursuant to the Fish and Wildlife Coordination Act, the Service may concur, 
with or without stipulations, or recommend denial of the permit depending upon the 
potential adverse impacts on fish and wildlife resources associated with project 
implementation. The need for a Corps permit may be determined by contacting 
Mr. Paul Leuchner, Chief, Regulatory Branch, U.S. Army Corps of Engineers, 
1776 Niagara Street, Buffalo, NY 14207 (telephone: (716) 879-4321) . 

If you have any questions regarding this letter, contact Tom McCartney at 
(607) 753- 9334 . 

Enclosures 

cc: NYSDEC, Avon, NY (Regulatory Affairs) 
NYSDEC, Latham, NY 
COE, Buffalo, NY 

Sincerely, I _.1. -..L 
V}y\ ~ L-0. Q,\ u-1~ 

ACTING FOR 
David A. Stilwell 
Acting Field Supervisor 

EPA, Chief, Marine & Wetlands Protection Branch, New York, NY 

2 



FEDERALLY LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES 
IN NEW YORK 

Common Name 

FISHES 
Sturgeon, shortnose* 

REPTILES 
Turtle, green* 

Turtle, hawksbill * 

Turtle, leatherback* 

Turtle, loggerhead* 

Turtle, Atlantic 
ridley* 

BIRDS 
Eagle, bald 
Falcon, peregrine 

Plover, piping 

Tern, roseate 

MAMMALS 
Bat, Indiana 
Cougar, eastern 

Whale, blue* 
Whale, finback* 
Whale, humpback* 
Whale, right* 
Whale, sei* 
Whale, sperm* 

MOLLUSKS 
Snail, Chittenango 

ovate amber 
Mussel, dwarf wedge 

Scientific Name 

Acipenser brevirostrum 

Chelonia mydas 

Eretmochelys imbricata 

Dennochelys coriacea 

Caretta caretta 

Lepidochelys kempii 

Haliaeetus leucocephalus 
Falco peregrinus · 

Charadrius melodus 

Stema dougallii dougallii 

Myotis soda/is 
Felis concolor couguar 

Balaenoptera musculus 
Balaenoptera physalus 
Megaptera novaeangliae 
Eubalaena glacialis 
Balaenoptera borealis 
Physeter catodon 

Succinea chittenangoensis 

Alasmidonta heterodon 

Status 

E 

T 

E 

E 

T 

E 

E 
E 

E 
T 

E 

E 
E 

E 
E 
E 
E 
E 
E 

T 

E 

Distribution 

Hudson River & other 
Atlantic coastal rivers 

Oceanic summer visitor 
coastal waters 

Oceanic summer visitor 
coastal waters 

Oceanic summer resident 
coastal waters 

Oceanic summer resident 
coastal waters 

Oceanic summer resident 
coastal waters 

Entire state 
Entire state - re

establishment to former 
breeding range in 
progress 

Great Lakes Watershed 
Remainder of coastal 

New York 
Southeastern coastal 

portions of state 

Entire state 
Entire state - probably 

extinct 
Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 

Madison County 

Orange County - lower 
Neversink River 

"' Except for sea turtle nesting habitat, principal responsibility for these species is vested with the National Marine Fisheries 
Service. 

Region 5 • 05107193 · 2 pp . 

1 



FEDERALLY LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES 
IN NEW YORK (Cont'd) 

Common Name Scientific Name Status Distribution 

BUTTERFLTES 
Butterfly, Karner Lycaeides melissa samuelis E Albany, Saratoga, Warren, 

blue and Schenectady Counties 

PLANTS 
Monkshood, northern Aconitum noveboracense T Ulster, Sullivan, and 

wild Delaware Counties 
Pogonia, small whorled Isotria medeoloides E En tire state 
Swamp pink Helonias bullata T Staten Island - presumed 

extirpated 
Gerardia, sandplain Agalinis acuta E Nassau and Suffolk Counties 
Fern, American Phyllitis scolopendrium T Onondaga and Madison 

hart's-tongue var. americana Counties 
Orchid, eastern prairie 

fringed 
Platanthera leucophea T Not relocated in New York 

Bulrush, Scirpus ancistrochaetus E Not relocated in New York 
northeastern 

Roseroot, Leedy's Sedum integrifolium ssp. T West shore of Seneca Lake 
Leedyi 

Amaranth, seabeach Amaranthus pumilus T Atlantic coastal plain beaches 

E = endangered T = threatened P = proposed 

Region 5 - 05/07/(>:• · ~ ,•r. 
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EPA Comments for the Final Generic Installation RI/FS Work Plan that were 
Grouped with Comments (provided on May 10, 1996) on the Draft SEAD-4 Project Scoping 

Plan for Performing a CERCLA Remedial Investigation/ 
Feasibility Study (RI/FS) at the Munitions Washout 

Facility and Leach Field 

1 



) 



Generic Work Plan-Field Sampling Plan 

Comment #3 

Response #3 

Comment #4 

Comment #4 

WP Tables 3-11 and 3-12 

These tables have been revised as per prior EPA comments and ACE 
responses to incorporate the laboratory reporting limits for each analyte of 
interest. However, it is evident upon reviewing these tables that the 
reporting limits listed exceed ARARs for certain parameters. The prior 
response to EPA comments states that alternate analytical procedures are 
being evaluated in conjunction with the contracted lab. However, no 
alternate methods are mentioned further in the Generic FSP/CDAP. Prior 
to commencement of field activities, the analytical scheme necessary to 
achieve ARARs must be finalized. If the lab proceeds using the 
methodologies currently stated in the CDAP, data will be acquired which 
exceeds ARARs for certain parameters . 

Acknowledged. We recognize and have pointed out that for some 
constituents the analytical method detection limits are above the ARAR. 
This is an unfortunate limitation of the protocols. It should be noted that 
at the beginning of the Superfund program at SEDA, ACE , EPA and 
NYSDEC agreed that NYSDEC Analytical Services Protocols would be 
used for the remedial investigations at SEDA. These are the identical 
protocols used by NYSDEC in their Superfund work throughout New 
York State. Special analytical services could be arranged with the 
contracted laboratory to reduce the detection limits, however, this would 
involve an R&D program that the ACE believes is outside of what should 
be performed. But, if alternative methods were developed, then these 
methods would no longer be NYSDEC ASP Methods ( which the 
laboratory is currently contracted to perform) and also, they would require 
EPA, NYSDEC and MRD approval prior to being used. No changes 
were made to the text. 

FSP: Section 3.6.5, Page A-56 

This section states that low flow centrifugal or bladder pumps will be used 
for groundwater purging and sampling. The following comments must be 
incorporated into this section of the FSP which outlines purging and 
sampling with a low flow pump. Note: while the Region II SOP for Low 
Flow Purging and Sampling is included as Attachment A-3 to the Generic 
WP FSP, it is a draft document which is still evolving. Region II 
personnel remain dedicated to producing a thorough and technically sound 
SOP, thus warranting approval of its use on a case by case basis . 

a. Will the pumps used be dedicated and/or permanently installed in 
each groundwater well? If the pumps and associated tubing are dedicated 
to each well, decontamination is unnecessary except prior to installation 
into the well. At this time, an equipment rinsate blank must be collected. 
Equipment blanks are intended to assess the potential introduction of 
contamination during sample collection and handling. Therefore, 





Response #4 

Comment #4 

Response #4 

Comment #4 

demonstrated analyte-free deionized water must be circulated through all 
pumps and associated tubing to collect a representative equipment blank. 
In conjunction, we recommend rinsing the outside of the pumps and tubing 
as well. This will ensure that the pumps and tubing are contaminant-free. 

*Please note that when decontaminating centrifugal pumps manufactured 
by GRUNDFOS, the motor coolant chamber contains water and potential 
contaminants from prior usage. Therefore, to avoid cross contamination, 
the coolant fluid must be removed and replaced. See manufacturers 
installation and operating instructions for further details. 

a. Agreed. The pumps will not be dedicated or permanently 
installed in the wells; this has been specified on page A-57 of Appendix A 
of the Generic Work Plan. At this time we anticipate using a bladder 
pump to sample groundwater, which is driven by a controller at the 
ground surface. Also, we will collect equipment blanks (or rinse blanks) 
at the rate specified in the Generic Work Plan. Also, we have added the 
note about the motor coolant chamber of the Grundfos pumps to page A-
62a of Appendix A of the Generic Work Plan. 

b. Actual sampling flow rate must be accomplished with a gradual 
reduction in the flow rate down to O. l liters per minute and sustained 
hydraulic head pressure within the sampling tube. A gradual reduction in 
association with sustained hydraulic head pressure will minimize aeration, 
bubble formation, turbulent filling of sample bottles, and loss of volatiles 
due to extended residence time in the tubing. Hence, this coincides with 
the USEPA Region II Quality Assurance Manual (October 1989) and the 
RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document (OSWER Directive #9950.1, September 1986), which state 
that when collecting samples where volatile constituents are of concern 
using a bladder pump, pumping rates should not exceed 100 milliliters per 
minute (mls/min). If problems are encountered trying to maintain a 
uniform 100 mis/min flow rate during sampling, we recommend that the 
inside diameter (I.D.) of the sampling tube be reduced as it reaches the 
well head to ensure hydraulic head pressure is maintained. A reducer 
coupling (0.5 inch to 0.25 inch) installed approximately six feet from the 
actual sample port would suffice. Proper fitting installation, including the 
use of Teflon tape, will eliminate connection problems. Therefore, the 
text must be amended accordingly. 

b. Agreed. The recommended text regarding the sampling flow rate 
has been added to pages A-58 and A-59 of Appendix A of the Generic 
Work Plan. 

c. The document should state how the flow rate will be measured. 
For example, the actual apparatus, i.e., graduated cylinder and stopwatch, 
may be used. Therefore, the text must be amended accordingly. 
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Response #4 

Comment #4 

Response #4 

Comment#4 

Response #4 

Comment #4 

c. Agreed. The flow rate will be measured with a graduated cylinder 
and a stop watch .. The text on page A-57 of Appendix A of the Generic 
Work Plan has been amended to include the actual apparatus that will be 
used to measure the flow rate . 

d. While step 3 on page A-5 8 states that the field parameters to be 
monitored are turbidity, temperature, specific conductance pH, Eh, and 
dissolved oxygen, the text does not delineate the order of equilibration for 
each water quality indicator parameter identified. In general, the order of 
equilibration is pH, temperature, and specific conductance, followed by 
oxidation-reduction potential, dissolved oxygen and turbidity. However, it 
should be noted that temperature and pH, while often used as equilibration 
indicators, are actually quite insensitive in terms of distinguishing between 
formation water and stagnant casing water. Therefore, the text must be 
amended accordingly. 

d. Agreed. The recommended text has been added to Section 3.6.5., 
page A-56. 

e. The text specifies that the field parameters should not vary more 
than ± 10% in order for the well to be considered stable. However, the 
following criteria, which is parameter specific, should be used. Three 
successive readings must be within± 0.05 for pH, ±3% for conductivity, 
and ± 10% for dissolved oxygen and Eh, and 5 NTUs for turbidity. The 
variability within each water quality indicator parameter is the current 
recommendation out of the EPA Office of Research and Development and 
has been adopted by Region II . 

e. Agreed. The recommended text has been added to Section 3.6.5, 
page A-56. 

f. To remain consistent with comment #4b, it is recommended that 
the inside diameter (I.D .) of the sampling tube be reduced as it reaches the 
well head to ensure hydraulic head pressure is maintained. A reducer 
coupling (0.5 inch to 0 .. 25 inch) installed approximately six feet from the 
actual sample port would suffice. Proper fitting installation, including the 
use of Teflon tape, will eliminate connection problems. Therefore, the 
text must be amended accordingly. Consequently, sample discharge must 
be a continuous flow of 100 ml/minute for volatile organics and up to 500 
ml/minute for other analytical parameters of interest. However, to 
increase sample collection time for the other analytical parameters, a 
normal 0.5 inch coupling and previous tubing should replace the reducer 
coupling and 0.25 inch tubing. Therefore, a stoppage in flow could occur 
after the collection of volatile organic samples in order to change the 
coupling/tubing. In addition, a caveat should be added to reiterate that 
static water column level drawdown is minimal during sampling. 

3 





Response #4 

Comment #4 

Response #4 

Comment #4 

Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

f. Agreed. The recommended text has been added to page A-58 of 
Appendix A of the Generic Work Plan 

g. The outlined procedures do not delineate the placement of the gas 
powered generator, in the proximity of the well, to drive the pump motor 
If a gas powered generator is utilized, the generator must be placed, at a 
minimum of 25 feet, downwind of the well to limit the incidence of cross
contamination. Therefore, the text must be amended to incorporate this 
scenario. 

g. Agreed. The recommended text has been added to page A-57 of 
Appendix A of the Generic Work Plan 

h. Amend page A-59 to include collection of samples for explosives 
analysis . 

h. Agreed. The text on page A-59 of Appendix A of the Generic 
Work Plan has been modified as recommended in the comment. 

FSP: Section 4.3, Page A-154 

Remove the reference to using plastic bottles for metals and water quality 
parameters . Polyethylene is the material of choice for these samples . In 
addition, all glass bottles used should have Teflon lined caps, except those 
for VOC samples which require Teflon septa with separate cap . 

Agreed. The word "plastic" has been replaced with the word 
"polyethylene" on page A-154. 

FSP: Section 4.4, Page A-155 

The sampling equipment decontamination procedure listed must be 
modified as follows: add a tap water rinse after the nitric acid rinse and 
prior to the use of methanol/hexane . 

Agreed. A tap water rinse has been added to the sampling equipment 
decontamination procedure on page A-15 5. 

Generic Work Plan-Chemical Data Acquisition Plan 

Comment #7 CDAP: Section 3.2, Page C-4 

The first paragraph here incorrectly references the NYSDEC data 
deliverables packages . The NYSDEC Analytical Services Program 
(ASP) is intended to support the Superfund Program and defines two 
types of deliverables packages: ASP Category A and ASP Category B. 
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Response #7 

Comment #8 

Response #8 

Comment #9 

Response #9 

Comment #10 

In this investigation, use of ASP Category B warranted. Please replace 
the text with the correct NYSDEC terminology. 

Agreed. The terminology has been replaced. As a note, for Level IV 
data, the NYSDEC ASP Category A deliverables will be used, and for 
Level III data the NYSDEC ASP Category B deliverables will be used. 

CDAP: Section 4.1, Page C-5 

The second paragraph here states that the details of the project 
organization are contained in the correlating Scoping Plan. However, the 
Scoping Plan for SEAD-4 does not list this information. Please modify 
the SEAD-4 Plan appropriately. 

Agreed. The details of the project organization have been added to the 
SEAD-4 Scoping Plan. No change was made to the Generic Work Plan. 

CDAP: Section 4.3, Page C-6 

The second paragraph here states that a discussion on the contracted 
laboratory is contained in the correlating Scoping Plan. However, the 
Scoping Plan for SEAD-4 does not list this information. Please modify 
the SEAD-4 Plan appropriately. This applies to CDAP Section 5 .3, 
bullet (a) as well. 

Agreed. In response to this comment we have modified the second 
paragraph to read: " ... to this appendix. The contracted laboratory is 
identified in Section 6.0 of the appropriate Rl/FS Project Scoping Plan .. . " 
In addition, the contracted laboratory is identified in Section 6. 0 of the 
SEAD-4 Project Scoping Plan (page 6-1). 

CDAP: Section 5.3, Page C-8 

The frequency for collecting replicate and rinse blank samples must be 
specified. The correct frequency is as follows. Replicate samples must be 
collected at a rate of one per twenty environmental samples or less per 
matrix. This is a separate replicate from that prepared and analyzed by 
the laboratory. Rinse blanks must be collected at a rate of one rinse blank 
per type of equipment used each day a decontamination event is carried 
out. It is permissible to use the same aliquot of water on all equipment 
associated to a particular matrix for analysis of Semi-VOCs, pesticides, 
PCBs, Explosives, and inorganics . This rinse must be performed 
sequentially on all sampling equipment. However, a separate rinse blank 
is required for each piece of equipment used to collect a sample of a 
particular matrix undergoing VOC analysis . 

Also, trip blanks are only required when sampling aqueous samples 
undergoing VOC analysis . 
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Response #10 

Comment #11 

Response #11 

Comment #12 

Comment #12 

Response #12 

Comment #12 

Response #1 2 

Agreed with most of the comment, but disagree with a few aspects of it. 
We agree with the comment on replicates . We agree with most of 
comments on rinse blanks, except we disagree with the frequency for 
groundwater rinsates . For groundwater samples we feel that this 
frequency is not reasonable. This is because the site-specific geologic 
conditions at SEDA (i.e ., relatively impermeable till) typically result in 
slow recharging wells translates into long periods of time for sampling. 
Thus, if we obtain anywhere from 2 to 4 groundwater samples in a day, 
under the recommended frequency, we would obtain an unnecessary large 
percentage of QC samples (up to 50 percent). Therefore, were believe 
that a frequency of one rinsate sample for every two days of groundwater 
sampling is more reasonable for SEDA. Also we disagree that a separate 
rinse blank is required for each piece of equipment used to collect a 
sample of a particular media undergoing VOC analysis . We intend to use 
the same aliquot of water on all equipment associated to a particular 
matrix for all analyses. Lastly, we agree with the comment on trip blanks. 
The text changes were made to pages A-8 and A-9 of Appendix C of the 
Generic Work Plan. 

CDAP: Section 5.4.1, Page C-10 

When acidifying an aqueous VOC sample, use 12N HCL to prepare the 
1: 1 preservation solution. 

Agreed. The recommended text has been added to page C-10 of Appendix 
C of the Generic Work Plan. 

CDAP: Table C-1, Page C-11 

a. Prior EPA Comment 4 on this Appendix stated that the holding 
time must be specified from Verified Time of Sample Receipt (VTSR). 
However, the holding time specified for explosives, pesticides/PCBs, and 
Semi-VOCs in groundwater/surface water, soil and fish tissue (explosives 
only) specifies a holding time of 7 days to extraction, which is correct 
from the time of collection. If VTSR is used, the correct holding time to 
extraction is 5 days, which considers shipping time. Amend this table 
appropriately. 

a. Agreed. Table C-1 has been amended as recommended in the 
comment. Also, footnote 4 now indicates 5 days from VTSR. 

b. Specify a holding time for cyanide in groundwater/surface water 
samples. 

b. Agreed. A holding time of 14 days for Total Cyanide has been 
added Table C-1. 
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Comment #12 

Response #12 

Comment #12 

Response #12 

Comment #12 

Response #12 

Comment #13 

Response #13 

c. The containers listed for semi-VOCs and pesticides/PCBs in 
water (footnote 6 to table C-1) are incorrect. Four liters per sample are 
required for aqueous samples for extractable analyses. 

c. Agreed. We agree that the cited footnote incorrectly states the 
volume of sample required. However, the contracted laboratory stated 
that they require at least 2 liters of water for each analysis . Therefore, 
Table C-1 has been modified so that footnote 3 now reads "2 1 liter amber 
glass containers with Teflon-lined cap ." 

d. The containers listed for semi-VOCs and pesticides/PCBs in soil 
(footnote 3 to table C-1) are incorrect. Footnote 6 is appropriate for soil 
samples for extractable analyses. 

d. Agreed. Table C- 1 has been amended so that footnote 6 1s 
referenced for the sernivolatile and pesticides/PCBs analyses . 

e. Correct the VOC soil holding time to 10 days . 

e. Agreed. The VOC soil holding time has been changed to 10 days. 

CDAP: Section 5.4.3.5, Page C-15 

The correct frequency of collecting a rinse blank is stated in Comment 10 
above. A field equipment rinse blank is required for dedicated equipment. 
It should be collected prior to placement at the particular sampling 
location. Also, field QC samples, i.e. rinse blank, trip blank, and replicate 
samples, must be prepared and analyzed by the laboratory in conjunction 
with their associated samples. Results of these QC samples must be 
reported with the associated field samples for use during data validation. 
Also the field forms containing dates and times of sample collection must 
be available to the data validation personnel in order to correctly correlate 
the QC samples to their associated environmental samples . 

Agreed with most of comment on QC samples, but disagree with a few 
aspects of the comment (as explained in the response to Comment # 10 
above). We agree that for soil, sediment, surface water rinse blank 
samples should be collected at a frequency of one rinse blank per type of 
equipment used each day a decontamination event is performed. 
However, for groundwater samples we feel that this frequency is not 
reasonable. This is because the site-specific geologic conditions at SEDA 
(i .e., relatively impermeable till) typically result in slow recharging wells 
translates into long periods of time for sampling. Thus, if we obtain 
anywhere from 2 to 4 groundwater samples in a day, under the 
recommended frequency, we would obtain an unnecessary large 
percentage of QC samples (up to 50 percent) . Therefore, were believe 
that a frequency of one rinsate sample for every two days of sampling is 
more reasonable for SEDA. Also we disagree that a separate rinse blank 
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Comment #14 

Response #14 

Comment #15 

is required for each piece of equipment used to collect a sample of a 
particular media undergoing VOC analysis . We intend to use the same 
aliquot of water on all equipment associated to a particular matrix for all 
analyses . Lastly, we agree with the comment on trip blanks 

No dedicated sampling equipment is planned at this time, however, should 
it be used, a field equipment rinse blank will be taken for dedicated 
equipment (It will be collected prior to placement at the particular 
sampling location) . 

Agreed. field QC samples, i.e. rinse blank, trip blank, and replicate 
samples, will be prepared and analyzed by the laboratory in conjunction 
with their associated samples . 

Agreed. results of these QC samples will be reported with the associated 
field samples for use during data validation. Also the field forms 
containing dates and times of sample collection will be available to the 
data validation personnel in order to correctly correlate the QC samples to 
their associated environmental samples . 

CDAP: Section 5.4.3.6, Page C-15 

Analytical results for the demonstrated analyte free water (whether 
originating at the lab or the site) must be made available upon request. 
Also, if this water is shipped on-site, store away from any organic 
solvents in order to avoid extraneous contamination. 

Agreed. The results of the analysis of the demonstrated-free water are 
available upon request - this statement has been added to Section 5.4 .3.5. 
Also, if the demonstrated analyte-free water is stored on-site, it will be 
kept away from organic solvents to avoid extraneous contamination - this 
text was added to Section 5.4.3.6. 

CDAP: Table C-2 

a) Comment 3 above regarding reporting limits exceeding ARARs applies 
here as well . 

b) Information pertaining to the screening for chromium to be performed 
at SEAD 4 should be on this table. 

c) Method 524.2 is only applicable to aqueous samples, therefore correct 
the listing in Part IB, (vi) of this table. This also applies to Part IC, (i) 
and (ii) . 

d) Correct Part UC, (1) and (2) as incorrect entries are listed for the 
preparative method, analytical method and reporting limit. 
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Response #15 

Comment #16 

a) Acknowledged. We recognize and have pointed out that for some 
constituents the analytical method detection limits are above the ARAR. 
This is an unfortunate limitation of the protocols . It should be noted that 
at the beginning of the Superfund program at SEDA, ACE , EPA and 
NYSDEC agreed that NYSDEC Analytical Services Protocols would be 
used for the remedial investigations at SEDA. These are the identical 
protocols used by NYSDEC in their Superfund work throughout New 
York State. Special analytical services could be arranged with the 
contracted laboratory to reduce the detection limits, however, this would 
involve an R&D program that the ACE believes is outside of what should 
be performed. But, if alternative methods were developed, then these 
methods would no longer be NYSDEC ASP Methods ( which the 
laboratory is currently contracted to perform) and also, they would require 
EPA, NYSDEC and MRD approval prior to being used. No changes 
were made to the text. 

b) Agreed. Because chromium screening will be performed using the 
same method used for the normal Level IV samples (i.e., NYSDEC CLP 
Method), a parenthetical note indicating this has been added to the 
chromium listing on page 2 of Table C-2 . Also, a note at the end of the 
Table C-2 explains that a NYSDEC ASP Category A deliverable will not 
be generated for the chromium screening results . 

c) Agreed. The reference to Method 524.2 has been deleted from the soil 
and sediment analyses listing for Part IB. Also, the entries for Part IC (I) 
and (ii) have been corrected. 

d) Agreed. The entries for the preparative method, analytical method and 
reporting limits have been corrected. 

CDAP: Section 7.2, Pages C-20 and C-33 

a) The most recent (at the time of analysis) revisions of the analytical 
methods must be employed. As per comment 3 above, ARARs must be 
achieved. 

b) Note-when using any method from SW-846, all requirements specified 
in the method as "recommended" are required (for example but not limited 
to analysis/reporting of VOC and Semi-VOC TICs, and other QNQC 
requirements) . Other specifications contained in Chapter One of SW-846 
are also required to be performed. The data should be reported in a 
format equivalent to the NYSDEC ASP Category B package. This 
includes but is not limited to all raw data, quantitation reports , sample and 
standard spectra and QNQC information. 

c) The last paragraph on page C-33 states that asbestos "re-analysis will 
be requested for questionable results, i.e. significant discrepancies 
between spilt samples" is unclear. An acceptable RPD should be 
specified here. 
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Response #16 

Comment #17 

Response #17 

Comment #18 

a) Agree with the first part of the comment and acknowledge the second 
part of the comment. A statement that the most recent (at the time of the 
analysis) revisions of the analytical methods will be employed has been 
added to Section 7.2. However, we recognize and have pointed out that 
for some constituents the analytical method detection limits are above the 
ARAR. This is an unfortunate limitation of the protocols. It should be 
noted that at the beginning of the Superfund program at SEDA, ACE , 
EPA and NYSDEC agreed that NYSDEC Analytical Services Protocols 
would be used for the remedial investigations at SEDA. These are the 
identical protocols used by NYSDEC in their Superfund work throughout 
New York State. Special analytical services could be arranged with the 
contracted laboratory to reduce the detection limits, however, this would 
involve an R&D program that the ACE believes is outside of what should 
be performed. But, if alternative methods were developed, then these 
methods would no longer be NYSDEC ASP Methods ( which the 
laboratory is currently contracted to perform) and also, they would require 
EPA, NYSDEC and MRD approval prior to being used. No changes 
were made to the text. 

b) Agreed. The recommended text has been added to item number 2, 
which concerns SW-846 . 

c) Agree. The text has been clarified as much as possible. However, we 
are not aware of any value (i .e., RPD) in the guidance that can be used in 
this situation. Thus, this statement has changed to read "the lab may be 
contacted on a case by case basis if the results are judged to be 
questionable (i.e. , significant discrepancies between split samples) by the 
inspector for sample result consistency, and in some instances reanalysis 
may be requested - guidance does not specify a value (or RPD) for 
asbestos samples. 

CDAP: Table C-10, Page C-42 

This table should specify information regarding the chromium screening to 
be employed, i.e. at SEAD 4. 

Disagree. We do not believe that is appropriate to incorporate the 
chromium screening method into this table because in previous responses 
(that have been incorporated into the Generic Work Plan) we have stated 
that chromium screening will be performed using NYSDEC CLP 
Methods, but the results will not be reported using a NYSDEC ASP 
Category A deliverable. Thus, the calibration criteria for the chromium 
screening is the same as that for the Level IV chromium analyses, which is 
already included in the Table C-10. 

CDAP: Section 7.3.2, Page C-43 
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Response #18 

Comment #19 

Response #19 

Comment #20 

Response #20 

An MS/MSD/MSB should be prepared and analyzed for parameters in 
addition to explosives . See the individual analytical method for required 
frequency. 

Agreed. This paragraph is not meant to indicate that explosives are the 
only compounds for which MS/MSD/MSB samples will be prepared -
other compounds have always been included in the analytical program as 
indicated in the first sentence of Section 7.3 .2. We agree it is not clear in 
this instance. Thus, the text has been clarified. 

CDAP: Section 8.3, Page C-45 

If calibration of the pH meter indicates that the response of this meter has 
decayed, all data collected with the meter in question should be rejected. 
Remove reference to "adjusting" the data as this is undefined. 

Agreed. The word "adjust" has been removed from the sentence as 
recommended - we do not intend to adjust any pH data. However, we 
have included a description of acceptable data. If pH meter calibrates to 
within 0.5 pH units then the data collected prior to this will be considered 
acceptable . If the meter calibrates to within 0.5 and 1 pH unit then the 
data will be flagged with a "J" indicating that it is estimated. If the meter 
calibration indicates that it deviates by greater than 1 pH unit then the 
data will be rejected ("R"). This text has been added to the second full 
paragraph on page C-45. 

CDAP: Section 9.2.4, Page C-49 

a) The second paragraph here states that the "detection limit" will be 
included in the tabulated results for those analytes not found . Specify 
whether this is the Contract Required Quantitation Limits in the NYSDEC 
CLP SOWs or the PQLs or the Instrument Detection Limits (inorganics 
only) . In addition, the results and quantitation limits for soil/sediment 
samples must be corrected by the lab % Moisture and this correction 
verified during data validation. All tabulated results should note the % 
Moisture per sample. 

b) The following SOPs must also be used for data validation of herbicide 
and explosive results : 

Attachment 3: SOP No. HW-17, Rev. 1.3, November 1994 
SOP for Validating Chlorinated Herbicides by GC 

Attachment 4: SOP No. HW-16, Rev. 1, September 1994 
SOP for Validating Nitroaromtics and Nitramines by HPLC 

a) Agreed. The type of detection limit has been specified in paragraph 
two of Section 9.2.4. Also, the results and quantitation limits for 
soil/sediment analyses will be corrected by the lab % moisture and -this 
has always been done by the lab for samples at SEDA. And, the 
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Comment #21 

Response #21 

Comment#22 

Response #22 

correction for % moisture will be verified during the data validation. In 
addition, the tabulated results will note the percent moisture per sample. 

b) Agreed. These two SOPs were added to paragraph three of Section 
9.2.4. 

CDAP: Section 9.3.2, Page C-50 

Comments 1 and 7 above apply here as well. 

Agreed. Text has been added to the paragraph one of Section 9.3.2 that 
states that the data deliverable packages will be NYSDEC ASP Category 
A and Category B . 

CDAP: Attachment C-2 

This attachment states that the non-routine analytical methods are 
contained in the individual Scoping Plan for the subject site. This is not 
true. The Scoping Plan for SEAD 4 does not contain any information 
regarding non-standard analytical methods. Please correct the Scoping 
Plan appropriately. 

Disagree. The italicized statement says that "additional non-standard 
analytical methods may be a part of the RI of the subject site are 
contained in the appropriate RI/FS Project Scoping Plan ... " This 
statement was included in the Generic Workplan to account for any 
additional methods that may be use on sites at SEDA in the future - by 
including any additional method in the Project Scoping Plan it avoids 
having to continually update the Generic Work Plan. However, it is not 
meant to imply that all Project Scoping Plans contain non-standard 
analytical methods. None are listed in Appendix C of the SEAD-4 
Project Scoping Plan because all of them are covered in the Generic Work 
plan 

To avoid confusion in the future, the statement has been amended to read 
"If warranted, additional non-standard .. . may be contained in the ... " Also, 
a statement has been added to the SEAD-4 Scoping Plan that reads "The 
Generic Work Plan contains standard and non-standard analytical 
methods - no additional non-standard analytical methods have been added 
to this Project Scoping Plan." 

K:\Seneca\Cornments\Sead4\USEPA.Doc 
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CLARIFICATIONS TO 
COMMENTS AND RECOMMENDATIONS FROM 

ENVIRONMENTAL PROTECTION AGENCY (EPA) - REGION II 
DRAFf GENERIC RI/FS WORK PLAN 

General Comments 

Appendix A 

Comment #6 

Response #6 

Comment #15 

Response #15 

Comment #21 

Response #21 

SENECA ARMY DEPOT ACTIVITY 
ROMULUS, NEW YORK 

The response to this comment is not complete. We recommend that two 
measurements at 90 ° to each other be conducted at every location. The 
collection of these dara will aid in evaluate heterogeneities in the subsurface. 

Agreed. For the EM data collection, readings will be measured both parallel 
and at 90 degrees to the transect line at every location. The text on page 
Al9 , paragraph 2 has been revised to state this . 

The text clearly states that the monitoring wells are to be installed in 
accordance with NYSDEC Part 360 requirements. NYSDEC Part 360 states 
on page 2-13, Section 360-2. ll(S)(ii)(b) , "All screens used must be factory 
constructed nonsolvent welded/bonded .. . ". If ES does not intend to use 
continuous slot wire wrap PVC screens, the text referring to the compliance 
with NYSDEC Part 360 regulations should be deleted. Wire wrapped screens 
are preferred to machine slotted screens . The difference in cost is minor. 

Agreed. Monitoring wells will be installed using PVC continuous slot wire 
wrap screens as described in the NYSDEC Part 360, Section 360-2.1 l(S)ii(b). 
The text on page A-36 of Appendix A has been revised to state that wire 
wrapped screens will be used._ 

The revised purging criteria, ~re reasonable. However, the volume calculation -
should be based on borehole - volumes -and not well volumes, since monitoring 
for stabilization will be conducted every volume and this volume will vary 
based on the method used for calculation. 

This comment no longer appears to be necessary . While borehole volume 
calculations are used for the well development procedure, the Draft SOP for 
Groundwater Sampling using Low Flow Pump Purging and Sampling (EPA 
May 15, 1995) states that monitoring for stabilization during the purging 
process will be conducted at 3 to 5 minute time intervals and not every 
volume. 





Groundwater Sampling Sequence 

D#l 3\EPA9-12.new 

As we discussed during a conference call with the EPA, NYSDEC, and the 
ACOE on September 12, 1995, the groundwater sampling sequence will have 
metals collected third , after the VOCs and SVOCs. The text on page A-59 
of the Generic Workplan has been revised to clearly indicate this sampling 
order . 
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COMMENTS AND RECOMMENDATIONS FROM 
ENVIRONMENTAL PROTECTION AGENCY (EPA) - REGION II 

DRAFf GENERIC RI/FS WORK PLAN 
SENECA ARMY DEPOT ACTMTY 

ROMULUS, NEW YORK 

GENERAL COMMENTS 

Section 2 .0 

Comment #1 

Response #1 

Comment #2 

Response #2 

Comment #3 

Response #3 

Comment #4 

Response #4 

Figure 2-4. Figure has the title of Figure 2-6 placed within it. 

Agreed. The title block information for Figure 2-6 has been removed from 
Figure 2-4. 

Figure 2-5 . The text on this figure is hard to read. 

Agreed. The text on Figure 2-5 has been reprinted in a more legible format. 

Table 2- 1. This table appears to have been taken from the Ash Landfill 
Report , as shown by the title at the head of the Table. 

Agreed. Table 2- 1 was obtained from an Ash Landfill Report , however , the 
information in the table regarding background concentrations of elements in 
soils of the eastern United States with specific data for New York State 
correctly applies to the area in the vicinity SEDA. Reference to the Ash 
Landfill has been removed from the title. 

Page 2- 12 , pl. The average pumping rate for the domestic and farm wells in 
the area is given as 0 .35 gpm. This is a very low pumping rate and it would 
be useful to know the approximate range of pumping rates for these wells . 
The locations of the public water supply wells for the villages of Ovid and 
Interlaken should be shown on a map along with the Seneca Army Depot 
property . Alternatively, their distance from SEAD should be stated. 

Agreed. The pumping rates for wells in the area range from 0.5 gpm to 150 
gpm for domestic and farm wells. Wells used for domestic supply, though of 
low yield, generally furnish an adequate amount of water for normal cooking , 
drinking, laundering , and sanitary needs. On a farm stocked with only a few 
animals, one well may be adequate for both farm and household needs, but 
on heavily stocked farms an additional well generally is needed to meet the 
greater demand for water . 

The village of Ovid obtains its water from two wells located approximately 
1,000 feet south of the village center . Ovid is located approximately 5 miles 
south of SEDA. Interlaken obtains its water from one well located 1-1/2 
miles northeast of the village. Two wells , which are used for a backup water 
supply only, are located approximately 1-1/2 miles southwest of the village . 





Comment #5 

Response #5 

Section 3.0 

Comment #1 

Response #1 

Comment #2 

Response #2 

Comment #3 

Response #3 · 

Comment #4 

Response #4 

Interlaken is located approximately 11 miles south of SEDA. This 
information has been added to the text on page 2-12. 

Figure 2-8. The source of the information as given in this figure should be 
reviewed for completeness . The source of the information provided in this 
figure is unclear. 

Acknowledged. SEDA provided the locations of private drinking water wells 
presented in Figure 2-8 . Additional information on how the map information 
was generated by SEDA is not available. Discussion with Seneca County 
Department of Health, Soil and Water Conservation District, and Department 
of Economic Development did not provide any information on the location 
of private drinking water wells near SEDA. 

Page 3-2, p 1. Organic content is listed twice as a media-specific property is 
this a typographical error or are there intended to be two "organic contents"? 

Agreed. Organic content was listed twice; once in reference the soil/sediment 
media, and also in reference to the groundwater/surface water media. The 
sentence has been revised to clarify that for the soils and sediment media, 
organic carbon content, moisture content, and mineralogy are media-specific 
properties ; for the groundwater and surface water media, organic content, 
charge balance, redox condition, and pH are the media-specific properties . 

Page 3-2 , p2. The units for the Henry's Law constant are not given in the 
text. 

Agreed. The units for the Henry 's Law constant referenced in the text have 
been added. 

Table 3-1. There is no discussion within the text of the basis for the selection 
of the organic compounds shown on the table. A detailed rationale should 
be provided for the selection of the chemicals shown. 

Agreed. The organic compounds presented in Table 3-1 were those 
compounds commonly found during investigations conducted to date at SEDA 
including Rls and ESis, or are suspected to have been released to the 
environment based on historical usage of the sites. This rationale has been 
added to the text on page 3-2 . 

Page 3-5, p5 . Groundwater is not listed as a major or a secondary pathway 
of concern for contaminant transport and concern at SEDA since on-site and 
off-site groundwater have been affected by contamination. 

Agreed. Groundwater has been added to the list of major potential pathways 
of concern at SEDA. 
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Comment #5 

Response #5 

Comment #6 

Response #6 

Comment #7 

Response #7 

Comment #8 

Response #8 

Comment #9 

Response #9 

Comment #10 

Response # 10 

Comment #11 

Response # 11 

Page 3-7 , p3. Table 3-1 was referenced in several ways and in the text , as 
compounds of concern and here as compounds detected at SEDA. The table 
should be referenced consistently to limit confusion. 

Agreed. The text on page 3-7 has been revised to refer to Table 3-1 as 
presenting selected organic compounds of concern at SEDA. 

Page 3-9, p4. Again Table 3-1 is referenced as being the contaminants 
detected at the Ash Landfill. 

Agreed. The referenced text on page 3-9 has been revised to refer to Table 
3-1 as presenting selected organic compounds of concern at SEDA. 

Page 3-28, p 1. It is unclear why only suspected pesticides and PCBs are 
discussed here. On what basis have compounds been eliminated since this is 
a generic plan? This comment pertains to all compounds and analytes 
discussed in the text. 

Agreed. Those compounds that have been commonly found during previous 
investigations conducted at SEDA to date including Ris and ESis or are 
suspected to have been released to the environment at SEDA based on the 
historical usage of the sites have been included in the discussion of the 
environmental fate of constituents. 

Table 3-9. Several federal ARARs have been listed under the state ARARs 
list. 

Agreed. The federal ARARs including SARA, OSHA , and Clean Air Act , 
have moved to the proper listing under Federal ARARs. 

Table 3-10 . The NYS TAGM for soil clean-up levels is not referenced as a 
"To Be Considered". 

Agreed. The NYS TAGM titled Determination of Soil Cleanup Objectives 
and Cleanup Levels (November 16 , 1992) has been added to the list of 
Potential Surveys of Items "To Be Considered" . 

Table 3-11 . This table appears to be incomplete since organics are not listed . 

Agreed . Table 3-11 has been revised to include organic compounds. As part 
of this revision, ARARs for groundwater have been updated and surface 
water ARARs have been added to the table . 

Table 3-12. This table appears to be incomplete since organics are not listed . 

Agreed . Table 3-1 2 has been revised to include organic compounds. In 
addition, ARARs for soils have been updated and ARARs for sediments have 
been added to the table . 
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Section 3. 2 Identification of Potential Receptors and Exposure Scenarios 

Comment #1 

Response #1 

Comment #2 

Response #2 

Section 4.0 

Comment #1 

Response #1 

General Comment. The section is useless as written. An overall conceptual 
site model should be prepared that identifies likely contaminant release 
mechanisms , secondary contaminant sources , environmental media providing 
exposure pathways, exposure routes, and human and ecological receptors. 
While generic, such a model will demonstrate an overall knowledge of the site 
and provide a basis for the generic exposure assessment provided in Section 
4.4. The generic model can then be refined, on an area-by-area basis, in the 
"appropriate RI/FS Project Scoping Plan". 

Agreed. Section 3.2 has been revised to present an overall conceptual site 
model. More detailed conceptual site models will be presented in each RI/FS 
Project Scoping Plan. 

Page 3-109, p4 . The text states that Lead is a suitable indicator for the 
presence of heavy metals at a site, based on the OB Grounds. This may not 
be appropriate for all sites and other potential indicators should be evaluated 
since this is a generic work plan. 

Agreed. The use of lead as an indicator for the presence of heavy metals is 
not appropriate for all sites. This sentence has been revised to state that 
indicators will be developed on a site by site basis. It is beyond the scope of 
this workplan to develop indicator compounds for each site involved in the 
RI. This will be developed in the RI/FS Scoping Plans . 

Page 4-2. The bullets listed under soils data indicate that Level II data will 
be validated along with Level IV and V data. This should be clarified by 
discussing Level II data independently from the other levels of data since 
Level II cannot be validated in the same manner as Level IV and V data. 

The generic workplan should define the contents of the Level II, IV and V 
data packages as per NYSDEC. In addition, the data validation effort for 
each data deliverables package must be defined (provide example SOPs etc.). 

Agreed. Validation of Level II data has been moved to a separate bulleted 
line on page 4-2. It is acknowledged that Level II data cannot be validated 
in the same manner as Level IV and V data . 

The contents of data packages as per NYSDEC are described in Section 9.3.2 
of Appendix C, the Chemical Data Acquisition Plan. A description of the 
data validation effort is discussed in Sections 3 . 2 and 9. 2 .4 of Appendix C. 
Reference to these sections in Appendix C has been added to the text on 
page 4-2. 
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Comment #2 

Response #2 

Comment #3 

Response #3 

Comment #4 

Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

Page 4-3 . The groundwater section discusses identifying and evaluating 
groundwater characteristics, including "pumping capacity" . It is unclear what 
is meant by pumping capacity. 

Agreed . Pumping capacity as used in the text on page 4-3 refers to the 
relative recharge of the monitoring wells. The wording in the text has been 
changed to clarify this point. 

Page 4-3. The hydrogeologic data section discusses the vertical direction and 
gradient of groundwater flow. This can only be determined if well pairs are 
installed at a site. Please clarify if this will be done during each site 
investigation. 

Agreed. Determination of the vertical direction and gradient of groundwater 
flow will be conducted at a limited number of sites , where well pairs are to be 
installed. In general, only individual monitoring wells will be installed at each 
location. The bulleted item referring to vertical direction and gradient 
determinations has been revised to indicate that this will be conducted as 
required. 

Page 4-5 , p 1. The first sentence should be revised to include " .. and related 
guidance." The third sentence should be revised to read, "The assessment will 
be based on evaluation ... " The fourth sentence should be revised to read , 
" . .. andthe degree of exposure to human and ecological receptors." 

Agreed. Sentences 1, 3 & 4 have been revised accordingly. 

Page 4-6, Section 4.4.1. The section title and all text should be revised to 
include the USEPAs terminology: "chemicals of potential concern". "Essential 
nutrients" should be added to the list of selection criteria. Chemical of 
potential concern should be selected based on the listed criteria , regardless of 
whether the risk characterization will be quantitative or qualitative. The risk 
posed by chemical of potential concern without available toxicological criteria 
should be evaluated qualitatively. 

Agreed . The changes have been made. 

Page 4-6 , p4. "A preliminary evaluation of the potential populations at risk 
and the most likely exposure routes" are not presented in Section 3 .2 as 
indicated. The text should be revised accordingly . As written, however, while 
Section 3. 2 . 3 identifies residential development of the site as a future use 
scenario for risk assessment purposes , this scenario is not presented in Section 
4.4.2. 

Agreed. Paragraph 4 has been revised to reflect exactly what Section 3.2 
contains . In addition , receptors for current and future use scenarios have 
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Comment #7 

Response #7 

Comment #8 

Response #8 

Comment #9 

Response #9 

Comment #10 

Response #10 

Comment #11 

Response # 11 

been added to the text and include on-site residents as one of the receptors 
in the future use scenarios. 

Page 4-9, pl. Item 2. should be revised to read: "Inhalation of ... and volatile 
organic emissions from soil and surface water". If potable use of the 
groundwater is to be evaluated in a future use scenario, dermal contact with 
groundwater and inhalation of chemicals volatized from groundwater should 
be included in Item 4 . as potential pathways of human exposure. 

Agreed. The change has been made . 

Page 4-9, p2. The sentence as written is not clear. If appropriate , the 
sentence might be revised to read: "The identification of potentially exposed 
populations will consider the surrounding land use , locations of nearby 
residences and sensitive subpopulations. 

Agreed. Paragraph 2 has been revised accordingly. 

Page 4-9 , p3 . A survey of agricultural and livestock farming in the vicinity of 
the site should also be conducted . The survey could be conducted through 
a review of available maps and drive-by surveys . The text should be revised 
accordingly. 

Agreed. Agriculture and livestock farming surveys have been added to the 
text. 

Page 4-9, p4 . Possible inhalation exposure to volatile chemicals released from 
surface water should be included in the first sentence. The third sentence 
should be revised to read: "Ingestion of edible fish .. . " 

Agreed. The changes have been made. 

Page 4-9 , p5 . The first sentence should be revise to read: " ... vehicular traffic 
or wind erosion" , as "high" winds are not necessary to generate fugitive dust. 
The third sentence implies that a simple "loading" analysis will be conducted 
in which chemical concentrations sorbed to particulates in air" will be 
estimated based on "typical values for particulates in air" and "the 
concentration of contaminants in the surficial soils" . Based on the availability 
and appropriateness of the "typical values for particulates in air", such an 
approach may be acceptable as a screening level analysis. An analogous 
screening level approach is not provided for potential vapor emissions , 
identified earlier as a potential exposure pathway . The text should be revised 
to indicate that pending the results of the screening level analysis , a more 
sophisticated analysis (including emissions estimation and dispersion estimation 
using screening level or refined modeling analysis) may also be conducted . 

Agreed. The recommended edits have been made. Also , the "loading" analysis 
for particulates based on available representative values , is now presented as 
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Comment #12 

Response #12 

Comment #13 

Response # 13 

Comment #14 

Response # 14 

Comment #15 

a screening step. Follow-up with a more sophisticated approach, if necessary , 
is now discussed. A similar discussion for vapor emissions has also been 
added. 

Page 4-9 , p6 . This paragraph should be revised to indicate that more 
sophisticated analyses will be conducted following the guidance provided in 
the USEPAs Air/Superfund National Technical Guidance Study Series, 
including but not limited to the Guideline for Predictive Baseline Emissions 
Estimation Procedures for Superfund Sites (Interim Final. EPA-450/1-92-002. 
January 1992). As "ingestion of food crops ... exposed to fugitive dusts ... " is 
identified as a potential of human exposure , the text should indicate that air 
pathway models that can estimate both dispersion and deposition impacts may 
be needed. 

Agreed. Paragraph 6 on page 4-9 has been revised to include the use of the 
referenced USEPA guidance study series for air pathway analyses. In 
addition, the text has been revised to indicate that the air pathway models 
which can estimate both dispersion and deposition impacts will be used as 
required at the site. 

Page 4-10, Top of Page. It is inappropriate to state that an explanation is not 
provided because it would be "too lengthy" . The text should be revised to 
include a statement indicating that the air pathway methodology will be 
developed further in the RI/FS Project Scoping Plan or other appropriate 
document. 

Agreed. The change has been made. 

Page 4-10, p 1. If appropriate, the first sentence should be revised to indicate 
that excavation workers who visit the site are the only population, currently, 
with the potential for exposure to surface soil. Consistent with USEPA, 
Region II guidance, dermal exposure to soil should be quantified for cadmium, 
PCBs, and dioxins/furans, as appropriate. The USEPA's Dermal Exposure 
Assessment: Principles and Applications. (Interim Report. EPA/600/8-
91/0 l lB. January 1992) should also be consulted for general guidance . The 
third sentence should be revised to include possible inhalation of volatile 
chemical emissions in addition to fugitive dusts. 

Agreed. The first and third sentences of this paragraph have been revised to 
reference excavation workers as the only population with the potential for 
exposure to surface soil , and to add possible inhalation of volatile chemical 
em1ss10ns. In addition, the USEPA document has been referenced for 
guidance and the quantifications of the referenced compounds has been added 
to the text. 

Page 4-10, p3. The sentence should be revised to read: "Where appropriate 
based on the available data, the upper 95 % ... of the log transformed data ... 
used to estimate exposure point concentrations". The future use scenarios 
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Response #15 

Comment #16 

Response #16 

Comment #17 

Response # 17 

Comment #18 

Response # 18 

Comment #19 

Response # 19 

Comment #20 

discussed here state that the use of the facility is not expected to change. As 
approved then other future use scenarios should be considered and should be 
discussed in the text. 

Agreed. The first sentence has been revised as recommended. As future uses 
are approved, other future use scenarios will be considered. 

Page 4-10, p4 . The second sentence should be rewritten as the term 
"reasonable maximum exposure" is used incorrectly. Following USEPA 
guidance, "reasonable maximum exposure" is generally estimated based on 
average concentration data and upper tendency (e.g., 90th or 95th percentile) 
exposure parameters, which taken together produce reasonable maximum 
exposure estimates. The USEPA's RAGS Supplemental Guidance, published 
in 1991 , is not "newly developed" . The text should be revised accordingly. 

Agreed. The changes have been made. 

Page 4-11 , Top of Page. The text should be revised to clarify how exposure 
during childhood will be estimated. In estimating cancer risk, exposure during 
childhood should be incorporated into the lifetime average intake estimates. 
In evaluating the potential for adverse, non-cancer health effects, childhood 
and adult exposures should be considered separately. 

Agreed. The text has been rewritten to clarify how carcinogenic and 
noncarcinogenic childhood exposures will be calculated. 

Table 4-1. This table should be eliminated from the Work Plan; the 
information contained in the table is incomplete, inaccurate, and of little use 
in this generic work plan. For example, the parameters for ingestion of and 
dermal contact with soil do not consider the excavation worker identified in 
the text , the skin surface area for an adult in a bathing/showering scenario 
(also not identified in the text) should be 19 ,400 cm", and the soil-to-skin 
adherence factor for dermal contact with soil should be 1.00 mg/cm2 (based 
on the USEPAs dermal exposure assessment guidance noted earlier). 

Agreed. Table 4-1 has been removed. 

Page 4-11, p 1. Reference concentrations (RfCs) should be included in the 
third sentence. The USEPA convention for abbreviating Verified Reference 
Dose RID, should be used throughout the text. 

Agreed . Reference concentrations (RfCs) and the proper abbreviation for 
Verified Reference Dose (RID) have been implemented. 

Page 4-11, p2 . The information hierarchy indicated in the last sentence 
should be followed (Heast should be corrected to HEAST and USEPA 
ECAD should be corrected to USEPA ECAO) . Other published toxicological 
criteria (e .g ., ATSDR MRLs) or toxicological criteria derived using route-to-
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Response #20 

route extrapolation or structure activity analogies should not be used without 
the approval of the USEPA, Region II. 

Agreed. The changes have been made . 

Section 4 .4 .4 - Risk Characterization 

Comment #1 

Response #1 

Comment #2 

Response #2 

Comment #3 

Response #3 

Comment #4 

A subsection on uncertainty should be added that presents how the 
·uncertainty in the human health evaluation process will be addressed. The 
USEPA, Region II guidance call for inclusion of a "central tendency analysis" 
for those exposure pathways/routes exhibiting cancer risks greater than 104 or 
hazard indices greater than 1.0. In the central tendency analysis, central 
tendency (i.e. , 50th percentile) exposure parameters are combined with the 
average (i.e., 95 % UCL) exposure point concentrations in a reanalysis of 
chemical intakes and health risks. 

Agreed. A subsection addressing uncertainty as it relates to the human health 
evaluation process has been added . 

Page 4-14 , p2. In assessing potential impacts to aquatic organisms, available 
sediment guidelines and criteria should be considered in addition to water 
quality criteria. For example, USEPA has recently developed sediment 
criteria for five organic compounds (USEPA, 1993a,b,c,d,e),New York State 
has developed sediment criteria for various organic and inorganic constituents 
(NYSDEC, 1994), and the National Ocean and Atmospheric Administration 
had developed "Effects Range" values for several inorganics , pesticides, PCBs 
and PAHs (NOAA, 1991). 

Agreed. Sediment guidelines and criteria will be considered in assessing 
potential impacts to aquatic organisms. The references for sediment 
guidelines and criteria have been added to the text on page 4-14 . 

Page 4-14, pg5. It is not clear whether terrestrial organisms (e .g.,earthworms, 
mice, shrews) are being considered for tissue analysis , or if only aquatic 
organisms (shellfish, fish) are being considered (based on Section 3.12, no 
terrestrial organisms will be sampled and analyzed). If tissue sampling is to 
be conducted , both aquatic and terrestrial species should be included to fully 
characterize the potential impacts to higher level consumers. Terrestrial 
organism analyses may be conducted following the review of soil analytical 
results, however , the text should be revised to indicate this phased approach . 

Agreed. Terrestrial tissue sampling has been added in the text on page 4-14 
and a terrestrial sampling program has been included in Section 3 .12. In 
addition, a statement discussing the phased approach to terrestrial organism 
analyses has been added to the text. 

Page 4-14 , p5. The second sentence of this paragraph states that 
"Quantitative exposure doses will not be determined for organisms not 

9 





Response #4 

sampled." If toxicity testing will be done, as outlined in Section 3.12, site
related effects on earthworms, vegetation-consuming birds, small mammals , 
Daphina or fish, and plants will be effectively addressed. However, the 
evaluation of potential exposure to higher level consumers (e.g., raptors, 
carnivorous mammals) should not be omitted. Tissue analysis of lower level 
organisms (e.g ., fish, earthworms , mice) would allow the use of USEPA's 
Wildlife Exposure Factors Handbook" (USEPA), 1993f) to calculate potential 
exposure of such receptors. 

Agreed. The second sentence has been removed from the paragraph because 
toxicity testing will be conducted, as outlined in Section 3.12. A sentence has 
been added to include the evaluation of potential exposure to high level 
consumers. The USEP A handbook has also been referenced in regard to 
potential exposure calculations. 

Section 4 .4 - Baseline Risk Assessment 

Comment #1 

Response #1 

Section 5 .0 

Comment #1 

General Comment. Key elements of the human and environmental health 
evaluations should be summarized and submitted to the USEPA, Region II 
before proceeding with the quantitative aspects of the evaluations. These 
elements should include 1) the rationale for and selection of chemicals of 
potential concern, 2) an exposure pathway analysis, 3) modeling approaches 
for estimating exposure point concentrations, 4) the specific parameters and 
assumptions to be used in quantifying exposure, and 5) the toxicological 
criteria to be used in quantifying risks. The generic workplan text should 
include a statement that this information, which should be in the form of A 
risk assessment workplan and pathway analysis (two separate and consecutive 
deliverables) will be submitted to the USEPA, Region II for review. 

Agreed. A paragraph presenting elements of a risk assessment workplan and 
pathway analysis which will be submitted as two separate deliverables has been 
added to the end of Section 4.4. 

General Comments. The first sentence of Section 5. 0 states that the FS will 
be conducted in accordance with the EPA guidance manual , Guidance for 
Conducting Remedial Investigations and Feasibility Studies under CERCLA, 
Interim Final, October 1988, (Guidance) . The subtasks listed in this section, 
however , do no conform to this Guidance. Some of the problems are outlined 
below: 

Terminology. The Guidance uses a rather specific set of terminology to 
designate the different elements of the FS , such as "Remedial Action 
Objectives" (RAOs), "General Response Actions" (GRAs) and "Alternatives" . 
The work plan does not use these terms, but rather a variety of terms which 
are similar to the Guidance terms but not the same, leaving the reader 
uncertain of which element of the FS is being referenced. As an example , the 
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Response #1 

Comment #2 

Response #2 

Comment #3 

Response #3 

Comment #4 

subtasks listed in this section are as follows , with possible interpretation m 
italics: 

1. the development of remedial action objectives 
2 . the development of alternative remedial actions (General Response 

Actions?) 
3. the screening of alternative remedial actions (Remedial Technologies ?) 
4. a detailed evaluation of remedial actions (Alternatives?) 

Agreed. Terminology in Section 5 has been revised to use the same terms 
specified in the USEPA guidance manual. That is, remedial action objectives, 
general response actions, remedial technologies, and alternatives have 
replaced the terms used in the draft report. 

In addition, the terms are not always internally consistent. For example, in 
Section 5 .2.1, the last sentence in the first paragraph indicates that "The list 
of preliminary response action alternatives is provided below.", then a list of 
"remedial technologies" is given for soil/sediment and "remedial alternatives" for 
groundwater. 

Agreed. Section 5 has been revised to more closely follow the methodology 
outlined in the USEPA guidance manuals . The list referenced in this 
comment has been revised and items have been placed under the correct 
heading of general response actions and remedial technologies . 

FS Process Steps. The composition of this section indicates a lack of 
familiarity with the elements of the FS process. As an example, in Section 
5. 2 .1 Develop Remedial Response Actions, the lists given include general 
response actions, remedial technologies and process options (as defined by the 
Guidance) all under the heading of remedial technologies (or remedial 
alternatives). In addition, this list , which consists mostly of process options is 
given before the section on identifying and screening applicable technologies 
and process options (Section 5 .2 .3). Section 5.4 on the detailed analysis of 
alternatives is very sketchy and not to the same level of detail as the rest of 
the section. 

Agreed. Section 5 has been revised and reorganized to more closely follow 
the FS process set forth in the USEPA guidance manual referenced at the 
beginning of Section 5. In addition, the discussion of the analysis of 
alternatives has been expanded. 

Overall , Section 5. 0 is not a clear presentation of the FS preparation process 
as outlined by the Guidance. This section should adhere more closely to the 
guidance manual regarding both the general steps in the conduct of the FS, 
and the terminology used to designate the elements of the FS. 
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Response #4 

Section 7.0 

Comment #1 

Response #1 

Comment #2 

Response #2 

Appendix A 

Comment #1 

Response #1 

Comment #2 

Response #2 

Comment #3 

Response #3 

Comment #4 

Agreed. As discussed earlier, Section 5 has been rewritten to more closely 
follow the FS process outlined in the USEPA guidance manual cited at the 
beginning of Section 5. The general steps in the FS process and terminology 
follow the USEPA guidance manual. 

Page 7-1. The updated Bouwer and Rice reference should be used for the 
evaluation of the data. 

Agreed . The updated Bouwer and Rice document will be used for the 
evaluation of the data. This document has been added to the reference list 
on page 7-1. 

Page 7-5. The NYS TAGM should be referenced , see earlier comment. 

Agreed. The NYS T AGM , Determination of Soil Cleanup Objectives and 
Cleanup Levels (November , 1992) has been added to page 7-5 of the 
reference I ist. 

Page A-5 , p3 . The text should state that the bottleware provided by the 
laboratory will be cleaned in accordance with USEPA guidance. 

Agreed. A statement has been added to the text on page A-5 indicating that 
the sampling glassware and containers which will be used at SEDA will meet 
the conditions in "Specifications and Guidance for Obtaining Contaminant
Free Sample Containers" (EPA, Office of Emergency and Remedial 
Response , April 1990). 

Page A-5, p4. The paragraph states that samples will be kept in a controlled 
environment (4°C or room temperature) , all samples should be kept at 4 °C. 

Agreed . The text has been revised to state that all samples should be kept at 
4°c. 

Page A-6 , p2. The texts states that water will be obtained from a local water 
distributor and demonstrated analyte-free, the text should state and/or 
reference the USEPA guidance for demonstrated analyte-free water . 

Agreed . The text on page A-6 has been revised to state that demonstrated 
analyte-free water will meet the criteria set forth in the USEPA Region II 
CERCLA Quality Assurance Manual (1989). 

Page A-7, p 1. The text should state that the sample will be transferred 
directly to the sample jars . 
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Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

Comment #7 

Response #7 

Comment #8 

Response #8 

Comment #9 

Agreed. The text on page A-7 has been revised to state that when obtaining 
a field blank, the analyte-free water is poured into the sampling device and 
then transferred directly to the sample container. 

Page A-14 , p.3 . The geophone spacing is cited as five feet , this spacing may 
need to be reduced to increase resolutions depending on the depth to 
groundwater and bedrock at each site. The text should state that the 
geophone spacing may be reduced based on site conditions and in-field 
evaluation of the data. 

Agreed. The text on page A-14 has been revised to state that geophones will 
be spaced at 5 feet or less throughout the survey based on site conditions and 
in-field evaluation of the data. 

Page A-19, p2. The text should state that readings in both modes will be 
measured both parallel , and at 90° to the transect line . The collection of the 
data in this manner will aid in determining heterogeneities in the subsurface 
and give and approximate orientation of anomalies. 

Agreed. The text on page A-19 has been revised to state that if the 
orientation of anomalies is required, readings will be measured parallel and 
at 90° to the transect line . 

Page A-21, p2. Excavation is proposed for two feet beyond a geophysical 
anomaly. A minimum of five feet is appropriate since the depth and 
orientation of an object causing an anomaly will distort the instrument reading 
at the surface. 

Agreed. The text on page A-21 has been revised to state that the excavation 
will extend to a distance of 5 feet on either side of a subsurface anomaly. 

Page A-22 . The discussion of drilling techniques does not mention the 
diameter of the hollow-steam augers to be used. The text also states that two
inch split-spoon samplers will be used for the collection of soil samples. The 
text should discuss the steps that will be taken to accommodate the collection 
of split samples by the USEPA, i.e.,drilling of a new soil boring or the use of 
three-inch split-spoons. The use of the three-inch split spoon is preferred 
since it provides a more representative split as the sample will be collected 
from the same interval as the sample collected by SEDA. 

Agreed. The diameter of the hollow stem augers to be used to drill each 
boring will be 4.25or 6.25-inches ID . Three-inch split spoons will be used for 
collection of soil samples. Auger diameter has been added to the text on 
page A-22 . Split-spoon diameter has been changed from two-inch to three
inch in the text on page A-22. 

Figure A-3. The figure shows the Burmiester system as the soil classification 
system, however, the text states that the Unified Soil Classification System will 
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Response #9 

Comment #10 

Response #10 

Comment #11 

Response # 11 

Comment #12 

Response #12 

Comment #13 

be used. The text or the figure should be corrected to show the correct 
classification system. At a minimum, the Unified Soil Classification System 
should be used. 

Agreed . The text on page A-23 has been revised to clarify that both a 
lithologic description of the soil according to the Burmiester system and a soil 
classification according to the USCS will be provided on the boring logs. The 
headings on Figure A-3 are correct. 

Page A-27, p 1. The text states that " ... bottom of the boring to approximately 
3 below the .. . " The text does not state what units are being discussed, i.e ., 
feet. 

Agreed. The text has been revised to indicate that the distance referenced 
is 3 feet. 

Page A-27. The text should clearly state that samples collected for volatile 
organic analyses will not be homogenized or composited during the sampling 
process . 

Agreed . The text on page A-23 discussing soil sample collection from soil 
borings has been revised to state that soil samples collected for volatile 
organic analyses will not be homogenized or composited during the sampling 
process . The text on page A-28 discussing soil sample collection from test pit 
excavations has also been revised. 

Page A-31 . The surface soil sampling text should state that volatile organic 
samples will be collected as a core sample from a depth of zero to six-inches 
below the ground surface. This would still be considered a surface soil during 
the baseline risk assessment process. 

Agree . Volatile organic samples will be collected as a core sample , however , 
as per NYSDEC requirements, the sample will be collected from zero to two
inches below the organic matter. The text has been revised accordingly . 

Page A-33 , p2. The screen lengths of the proposed monitoring wells is stated 
as being the entire length from the water table to the bottom of the 
weathered shale. The text should state the maximum length of screen to be 
used, i.e., ten feet , since this would limit potential dilution effects caused by 
a long screened interval. The text should also state that if there is sufficient 
saturated thickness two wells will be installed , one at the water table and the 
other within the deep till and weathered bedrock. 
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Response # 13 

Comment #14 

Response # 14 

Comment #15 

Response #15 

Comment #16 

Response #16 

Comment #17 

Agreed. The maximum screen length has been changed to ten feet. In 
addition, the text has been revised to state that if a saturated thickness of 
greater than 20 feet is encountered , multiple monitoring wells will be installed. 

Page A-33 , p3. The text should be changed to state that well construction 
material will be steamcleaned prior to use. 

Agreed . The text on page A-33 has been revised to state that well 
construction materials will be steamcleaned prior to use. 

Page A-34, p3. The text should state that the screen will be a wire-wrapped 
type as required by NYCRR Part 360 regulations . The text should also state 
that the final slot size will be based on the grain-size distribution analyses . 

Disagree. NYSDEC Bureau of Eastern Remedial Action, Division of 
Hazardous Waste Remediation, was contacted and stated that the use of wire
wrapped screens is not required at SEDA. Rather , the use of wire wrapped 
screens will be determined on a site by site basis as required. We have added 
parathetically to the text on page A-34 that wire wrapped screens will be used 
if required by NYSDEC and the USEPA Region II. 

The slot size for the monitoring wells has been determined and approved as 
part of an earlier RI at the Ash Landfill at SEDA. NYSDEC, USEPA, and 
the Army have reviewed the grain size curves for till and weathered shale 
from the OB Grounds as well as the documentation determining the proper 
screen size based on these curves. Given the types of formation materials 
(which were confirmed from visual soil classification at the OB Grounds , Ash 
Landfill , and 25 ESI sites in various locations at SEDA) the nature of their 
deposition and their widespread distribution in the area, the till and weathered 
shale samples are not significantly different from the OB Grounds to preclude 
the use of these curves from the OB Grounds for slot size selection at the 
sites involved in this RI/FS program. A 0 .010-inch slot size used with a #3Q
ROC filter pack was determined to be appropriate for the monitoring wells 
on-site. 

Page A-37 , p2 . The text should state that the potable water will be added to 
the bentonite seal in continuous stream for a period of one hour. 

Agreed. The text has been revised to state that potable water will be added 
to the bentonite seal in a continuous stream for one hour . 

Page A-41 , p2. Hollow-steam augers may not be able to penetrate three to 
four feet into competent bedrock. An alternate drilling method should be 
proposed for this eventually . To reduce to the potential short circuiting 
between the shallow and deep bedrock monitoring wells , an unscreened, 
vertical zone should be left between the wells so that they each monitor 
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Response # 17 

Comment #18 

Response #18 

Comment #19 

Response # 19 

discrete zones. A typical bedrock well construction detail has not been 
provided. 

Agreed . The text has been revised to clarify that the borehole will be 
advanced through the bedrock using a 5-1/2 inch roller bit and HQ size rock 
coring equipment. The statement regarding the unscreened vertical zone 
between shallow and deep bedrock monitoring wells has been added to the 
text. A typical bedrock well construction detail has been added as Figure A-
6b . 

Page A-51. The purpose of well development is stated as being to ensure 
proper hydraulic connection between the borehole and the surrounding 
aquifer, however the stated method will not determine this . The degree of 
hydraulic connection can only be determined by using specific capacity tests. 
ES should indicate if specific capacity tests will be conducted. The text should 
also state that a surge block, slightly smaller in diameter than the well, will be 
used during the development process. 

Agreed. The text on page A-51 has been revised to state that the purpose of 
well development is to ensure the collection of representative groundwater 
samples. Proper development of each monitoring well will create an effective 
filter pack around the well screen, rectify damage to the formation caused by 
drilling , remove fine particles from the formation near the borehole, and assist 
in restoring the natural water quality of the aquifer in the vicinity of the well. 
Specific capacity tests will not be utilized to determine the degree of hydraulic 
connection, rather the well development will be conducted based on the 
guidance provided by NYSDEC. The text has been revised to state that a 
surge block rather than a bailer will be used for higher surging. 

Page A-53 , Groundwater Sampling Procedures and Analyses . This section 
should be revised to include the use of low flow pumps for sampling instead 
of bailers. All purging and sampling should be consistent with the enclosed 
Draft SOP for Ground Water Sampling using Low Flow Pump Purging and 
Sampling . This SOP is currently undergoing revision, but will be incorporated 
into the Region II CERCLA QA Manual when updated . You should contact 
Ruth Izraeli (EPA Region II) at 212-63 7-4311 one month prior to sampling 
in order to obtain the most current version of this SOP. 

Agreed. The Draft SOP for Groundwater Sampling using Low Flow Pump 
Purging and Sampling issued on May 15 , 1995 by the EPA has replaced the 
groundwater sampling procedures in Section 3 .6.5 of Appendix A. We 
understand that this SOP is currently undergoing revision and therefore will 
contact EPA Region II prior to sampling to obtain the most current version. 

In addition, the sampling procedure has been forwarded to NYSDEC for 
review. 
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Comment #20 

Response #20 

Comment #21 

Response #21 

Comment #22 

Response #22 

Comment #23 

Response #23 

Comment #24 

Page A-53 . The development criteria state that the readings should stabilize 
over two consecutive readings. However , the frequency of the readings is not 
stated i.e. , every well volume. The text should also state that any water lost 
during the drilling process will be removed prior to the beginning of the 
development process. 

Agreed. A statement has been added to the text on page A-53 indicating that 
readings of temperature, pH, and specific conductivity will be taken for each 
well volume. In addition, a statement has been added indicating that any 
water lost during the drilling process will be removed prior to the beginning 
of the development process. 

Page A-54, pl. The volume of water to be purged prior to sampling should 
be calculated based on borehole volumes not well casing volumes. 

Acknowledged. The USEPA Draft SOP for groundwater sampling has 
replaced the existing sampling protocol. According to the SOP the 
completion of the purging process is now determined by obtaining consistent 
readings of the groundwater parameters measured during purging and not the 
volume of water purged. 

Page A-54 , p2. The sampling protocol for groundwater could potentially 
result in the loss of volatile organics. The text should be changed to state that 
volatile organic samples will be collected as soon as sufficient sample volume 
is present and the remaining parameters will be collected as shown as possible 
afterwards. 

Agreed. The USEPA Draft SOP for Groundwater Sampling has replaced the 
existing sampling protocol. This SOP states that VOC samples will be 
collected as soon as sufficient sample volume is present. 

Figure A-13. The volumes shown should be borehole volumes not well 
volumes. 

Acknowledged. The section heading on Figure A-13 has been changed from 
Well Diameter Factors to Borehole Diameter Factors . However, volume 
calculations are not used in the current USEP A sampling methodology. 
Figure A-13 has been revised to more closely follow the USEPA SOP for 
groundwater sampling . However, before the sampling program begins, final 
revisions to the figure will be made based on the most current revision of the 
SOP. 

Page A-59 , p 1. It is not clear if dilution reruns will also be analyzed three 
times for confirmation of the results . 
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Response #24 

Comment #25 

Response #25 

Comment #26 

Response #26 

Comment #27 

Response #27 

Comment #28 

Response #28 

Comment #29 

Response #29 

Comment #30 

Response #30 

Agreed. Dilution reruns will also be analyzed three times for confirmation of 
the results. This information has been added to the text on page A-59, 
paragraph 1 . 

Page A-61 , p4 . The text should state that the surface water samples will be 
collected prior to the collection of sediment samples. The text should also 
state that volatile organics samples will not be composited . 

Agreed. Both statements have been added to the text. The statement 
referring to volatile organic samples has been added to paragraph 5 on page 
A-63 . 

Page A-66 , Item 6. The volume of the sampling train should be calculated to 
determine the length of time required for purging. The flow rate of the pump 
being used should also be stated in the text. 

Agreed . The text has been revised to include the procedure for determining 
the length of time required for purging. The flow rate of the pump will be 
between 1 and 3 Umin. This information has been added to the text. 

Page A-67 , p 1. The text states "Soil samples .. . " ,this should be corrected to 
soil gas samples. 

Agreed. This wording has been corrected to read soil gas samples. 

Page A-81 , p5. The text should state the decontamination procedures to be 
used during water level data collection. 

Agreed. Decontamination procedures to be used during water level data 
collection has been added in a separate paragraph on page A-81 . 

Page A-97 , pl. The text state that a 2 .6-inch slug will be used during 
hydraulic conductivity testing. This slug cannot be used as stated since the 
proposed wells are going to be two inches in diameter , an alternate should be 
proposed. 

Agreed. The text has been corrected to state that a slug with a 1.66-inch 
diameter, not a 2 .6-inch diameter, will be used for the slug test. 

Page A-97 , p2 . The criteria for termination of the hydraulic conductivity test 
should be based on a percentage , 80 percent, of the original static water level, 
and not a rate. 

Agreed . The criteria for termination of the test has been revised to include 
both the water level reaching 80 percent of the original static water level and 
stabilizing to within 0 .02 feet over a 5-minute time period. 

18 



I 

I 

I 

/ I 



Comment #31 

Response #31 

Comment #32 

Response #32 

Comment #33 

Response #33 

Comment #34 

Response #34 

Comment #35 

Page A-100. The proposed method for vertical connection testing used a 
recovery bailer. This should be changed to a pump so that the groundwater 
withdrawal rate may be increased or decreased to obtain the maximum 
displacement of the static water level . The method should also state the 
duration of each test. 

Agreed. The text has been revised to state that a pump will be used for 
vertical connection testing . In addition, the duration of the test has been 
added to the discussion. 

Page A-105, pl. Bullet #2 - Does "documentation of terrestrial and aquatic 
habitats and organisms" include the potential presence of threatened and/or 
endangered species and significant habitats? 

Please refer to Appendix D. The letter dated June 2 1, 1994 from the United 
States Department of the Interior states that "no federally listed or proposed 
endangered or threatened species under our jurisdiction are known to exist 
in the project impact area". 

Page A-105, pl. Bullet #4 - Why aren't terrestrial organisms (e.g. , 
earthworms, shrews) included for tissue analysis? See earlier comment Page 
4-15, p5. 

Terrestrial organisms have been included for tissue analysis. 

Page A-105, p3 (and top of Page A-106). The statement beginning on the 
bottom of page A-105, "Following an analysis of these results ... "is misleading. 
A WET analysis will not enable one to determine the necessity of tissue 
sampling. WET gives functional values of wetland areas. To determine 
whether tissue analysis should be done , baseline biological conditions should 
be evaluated and contaminant levels in the various media (e.g., water, 
sediment, soil) should be evaluated and compared with available criteria and 
background levels. 

Agreed. The evaluation of baseline biological conditions and contaminant 
levels from the various media have been added to the text. 

Page A-106 , p2. This paragraph is confusing and appears to contain 
information on several different types of field study (upland and wetland 
vegetation mapping, wetland delineation , biota sampling and toxicity studies), 
rather than focusing only on wetland delineation, as the heading for this 
section suggests. It would be clearer if this paragraph were subdivided and 
given distinct headings . Also, although Figure A-22 presents an adequate data 
sheet for a general vegetation survey, a more appropriate data form to present 
in this section would be that used for delineation of wetlands (e.g., with space 
for information on soils and hydrology as well as wetland indicator status of 
the plant species found) . 
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Response #35 

Comment #36 

Response #36 

Comment #37 

Response #37 

Comment #38 

Response #38 

Comment #39 

Response #39 

Comment #40 

Response #40 

Comment #41 

Response #41 

Comment #42 

Agreed. Paragraph 2 has been reorganized to become more specific. In 
addition , Figure A-22 has been replaced and now includes sections for 
information on soils , hydrology, and wetland indicator status of plants. 

Page A-106, p4 . This sentence mentions that "Ecologists will use appropriate 
collection procedures as described in Section 3 .12.4 .2 to evaluate the 
terrestrial biota at the subject site." However, the cited Section only deals 
with sampling of aquatic biota. 

Agreed. The terrestrial sampling program will be conducted and is described 
in Section 3.12.3. This section has been referenced in the text. 

Page A-109, pl. No mention is made of sampling and terrestrial organisms . 
If this is not proposed, a rationale should be given for this decision. 

Agreed. Reference to terrestrial organism collection has been added to the 
paragraph. 

Page A-109, p2 . It is assumed that "subsequent collection" of tissue sample 
(last sentence in paragraph) will occur after soil , sediment and water samples 
have been analyzed and evaluated. This should be clarified in the text. 

Agreed. The change has been made. 

Page A-109, p3 . General note: If amp hi pods are used , very large numbers of 
amphipods would be required in order to supply an adequate sample size for 
analysis . 

Agreed. Amphipods have been taken out as possible microinvertebrates to 
be sampled. 

Page A-110, p2. The rationale for conducting rox1c1ty tests on earthworms , 
rats , mice , and plants should be provided, considering that none of these 
organisms are proposed for collection and tissue analysis. Aquatic organisms 
are proposed for both tissue analysis and toxicity testing. 

Agreed. Toxicity testing rationale has been provided for earthworms , rats , 
mice , and plants in this section. 

Page A-111, p3. Will the age of the captured fish be determined as well as 
weighed and measured? 

The last sentence of paragraph 3 has been revised to reflect age 
determination. Approximate age determination will be based on length-weight 
frequencies. 

Page A-111, p4. Tissue analysis of fish filets is not useful for the evaluation 
of risk to wildlife , since wildlife consumers of fish would use the entire fish , 
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Response #42 

Comment #43 

Response #43 

Comment #44 

Response #44 

Comment #45 

Response #45 

Comment #46 

Response #46 

Comment #47 

Response #47 

Comment #48 

not just the filet. Whole-body analysis of a forage fish species would be more 
appropriate for the environmental evaluation. 

Agreed. Fish filets have been replaced by whol.e body analyses in tissue 
analysis. 

Page A-112, p 1. The hierarch of fish collection for tissue analysis is more 
appropriate for human health evaluation than for evaluation of potential risk 
to wildlife receptors. See previous comment. 

Agreed . The hierarchy of fish collection has been changed to reflect a better 
evaluation of potential risk to wildlife receptors. 

Page A-114 , pl. First bulleted item on this page indicated that invertebrate 
samples will be taken II ifnecessary 11

• However, previous text indicates that this 
sampling will be conducted as part of the sampling program. The text should 
clarify what will be involved in the initial site reconnaissance, and in 
subsequent biological sampling. 

Agreed. Invertebrate samples will be taken as part of the sampling program. 
The change has been made. The paragraph has been expanded in order to 
describe what will be involved in the initial site reconnaissance and in 
subsequent sampling. 

Page A-114 , p2. This paragraph implies that tissue sampling and toxicity tests 
will only be conducted if the initial qualitative field surveys indicate a need for 
this work. Surface water, sediment and surface soil sampling results also need 
to be considered. 

Agreed. The importance that the various media has on tissue sampling and 
toxicity testing has been added. 

Page A-115, p2. It is unclear how many replicates are proposed for 
macroinvertebrate sampling (Bullet #4)? Also, what is the proposed method 
of subsampling (Bullet #6)? 

Agreed. The appropriate information has been added to Bullets #4 and #6 . 

Page A-116, p3. This sentence states that II Shellfish captured in ponar grab 
samples may be used for tissue analysis ... asneeded. 11 However, previous text 
describes tissue analysis as being subsequent to the macroinvertebrate 
sampling . Will the shellfish be held over for analysis? How will they be 
preserved? If analysis will be performed immediately , what analyses will be 
conducted? 

A more specific explanation has been added to paragraph 3. 

Page A-120, p2. Taxa should not be combined for analysis . 
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Response #48 

Comment #49 

Response #49 

Comment #50 

Response #50 

Comment #51 

Response #51 

Comment #52 

Response #52 

Comment #53 

Response #53 

Comment #54 

Response #54 

Comment #55 

Response #55 

Agreed . The statement suggesting combining different taxa has been deleted . 

Page A-124, p3 . How will the section of stream or shoreline be "isolated"? 

An explanation as to how the particulate section of stream or shoreline will 
be isolated has been added . 

Page A-1 27, p2 and 4. Bullet #9 states that a "qualitative" evaluation will be 
made during electroshocking. However, paragraph 4 states that 
electroshocking will be considered void or "non-quantitative" under certain 
conditions. This discrepancy should be resolved . 

Agreed . The discrepancy no longer exists. 

Page A-130, p2. Will fish ages be determined? Also, as in previous comment, 
fish filet is not appropriate for environmental evaluation. Whole-body analysis 
is recommended to evaluate potential risk to wildlife consumers of fish. 

Rough age determination will be performed based on weight-length frequency 
distributions. Fish filets have been changed to whole-body analysis. 

Page A-136. The text for IDWs should state that purge water will also be 
containerized during sampling . 

Agreed. The text on page A-136 paragraph 1, has been revised to include the 
containerization of purge water generated during sampling. 

Page A-148. The text which discusses compositing should state that no 
volatile organic samples will be composited . 

Agreed . The text in Section 4 .1 has been revised to state that no volatile 
organic samples will be composited . 

Page A-150. The reference to Nitric acid should be changed to show 10 
percent nitric acid will be used on stainless steel equipment and not 1 percent. 

Agreed . The text on page A-50 has been revised to state that 10 percent 
nitric acid will be used on stainless steel equipment. If, however, split spoon 
sampling devices are composed of carbon steel instead of stainless steel , the 
nitric acid rinse may be lowered to a l percent concentration to reduce the 
possibility of leaching metals from the split spoons. This is in accordance with 
the USEPA Region II CERCLA QA Manual. 

Page A-152. The sample packing procedures should state the thickness of the 
bottom layer of packing material that will be used. 

Agreed . The thickness the bottom layer of packing material varies between 
2 and 6 inches. This information has been added to the text on page A-152. 
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Appendix C 

Comment #1 

Response #1 

Comment #2 

Response #2 

Comment #3 

Response #3 

Comment #4 

Response #4 

Comment #5 

Response #5 

The document should be reviewed to determine if the proposed analytical 
methods are capable of resulting in reporting limits which are equal to or 
lower than the corresponding ARAR. For example, the Class GA Standard 
for Antimony is 3 ug/L and the reporting limit in Table C-2 is 60 ug/L. It 
would be most useful to include an ARAR column, or columns , on Tables C-
2 , C-4 and C-5 for comparison. In instances where the proposed analytical 
methods have reporting limits above ARAR values, alternate analytical 
methods should be evaluated. 

Agreed. Reporting limits and corresponding ARARs for the analytes in this 
study have been reviewed. Reporting limits have been added to Tables 3-11 
and 3-12 which present various ARARs for all media. Alternate analytical 
methods for those analytes that have reporting limits above the ARAR are 
being evaluated in conjunction with the lab. 

Page C-1 . The USEPA Region II Quality Assurance Guidance Manual 
should also be used as reference for the generation of the CDAP. 

Agreed. The USEPA Region II Quality Assurance Guidance Manual has 
been added as a reference for the CDAP. 

Page C-10 , p3. The text should state that the presence of residual chlorine 
will be checked in each sample and the method should be presented in the 
text . 

Acknowledged . Chlorinated drinking water supplies will not be sampled. 
Since residual chlorine is only present in treated drinking water , this statement 
has been removed from the text. 

Table C-1. The maximum NYS holding time for volatile organics is ten days , 
this should be corrected in the table. The holding times for Mercury should 
be changed to 26 days. All sample holding times should be stated as being 
from Verified Time of Sample Receipt (VTSR). Footnotes for the maximum 
holding times should be cross-referenced and corrected since some are 
incorrectly referenced , e.g. , TCL semi-volatiles , and TCL pesticides/PCBs. 

Agreed. Table C-1 has been revised to indicate that sample holding times are 
from VTSR, and to correct maximum holding times and footnotes. The 
holding time for volatile organics has been confirmed with NYS as being 7 
days, not 10 days . 

Table C-9 . The columns in this table are off-set making it difficult to read . 

Agreed. The columns in Table C-9 have been adjusted to allow for easier 
reading . 
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Comment #6 

Response #6 

Comment #7 

Response #7 

Comment #8 

Response #8 

Page C-49 . It should be stated in the text under Data Review and Validation, 
that the percentage to be validated will be mutually agreed upon by SEDA, 
EPA and NYSDEC at the time of sampling. 

Disagree. 100 percent of the analytical data will be validated following the 
USEPA Region II guidelines. 

The SOPs cited in section 9 .2.4 are incorrectly titled . The text should be 
corrected to read "EPA Region II SOP for Evaluating Organic Analyses" and 
"EPA Region II SOP for Evaluating Inorganic Analyses". 

Agreed. The text on page C-49 , Section 9 .2 .4has been revised to reference 
the correct SOP titles . 

Page C-49. The data validation SOPs discussed are among the ones to be 
used for data validation, however, based upon the finalization of the analyte 
list, additional SOPs may be necessary. This should be stated in the text. The 
SOP for evaluating organic analyses has been superseded by revision 9 but the 
text says revision 8 is the most current. The text should state that the most 
current revision will be used at the time the data validation is performed and 
revision numbers should not be included in this generic workplan. 

Agreed. The text has been revised to state that additional SOPs may be 
necessary and that the most current revision of SOP No. HW-6 will be used. 

EPA'S HAZARDOUS WASTE FACILITIES BRANCH 

Comment #1 

Response #1 

Section 3.4.2Preliminary Identification of ARARs and TBCs: Table 3-9 lists 
Sources of Action Specific ARARs. The following two listed RCRA 
requirements reference the incorrect applicable CPR: 

RCRA Generator Requirements for Manifesting Waste for Offsite Disposal 
(40 CFR 263). The correct reference is (40 CFR 262). 

RCRA Transporter Requirements for Off-Site Disposal (40 CFR 270). The 
correct reference is (40 CPR 263). 

Agreed . Table 3-9 has been revised to show the correct CFR references. 

EPA'S BIOLOGICAL TECHNICAL ASSISTANCE GROUP 

Comment #1 According to the Fish and Wildlife Management Plan (July 1988) prepared 
by the U.S. Army Material Command (page 3-99), ten areas have been 
designated as freshwater wetlands by the NYSDEC. In the Ecological 
Investigation Section of the Field Sampling and Analysis Plan, a description 
of how the wetlands will be delineated , as per the Federal 1987 Manual , is 
provided in Appendix A, Section 3.12.1. The site area maps in the subsequent 
RI reports should depict the locations of these wetlands. As per the 
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Response #1 

Comment #2 

Response #2 

Comment #3 

discussion provided in this document , wetlands represent depositional areas 
and are frequently found to be contaminant sinks. Therefore it is essential 
that potential pathways for contaminants to migrate into wetlands be properly 
delineated. To characterize these pathways , the BTAG recommends that 
groundwater discharge points and surface drainage patterns be identified and 
illustrated in accompanying site figures. A definition of the surface water 
pathways and the cumulative effects that contaminants associated with each 
site may have on the watershed should be completed. Topographical maps 
should be developed for all the sites, along with a determination of common 
drainage areas to help evaluate surface water systems. Also note that a 
wetlands assessment and restoration plan will be needed for any wetlands 
impacted or disturbed by contamination or remedial activities . 

Agreed. BT A Gs recommendations have been incorporated into the text. 

Basewide reference sample locations for all media of concern should be 
identified for the entire site, rather than for each specific area of concern. All 
reference sampling points should be properly chosen to assure that the 
locations are not influenced by site contaminants , roadways and the rail line. 
Due to the difficulty of locating a reference surface water and sediment 
sample in a drainage swale with intermittent flow which has not been 
influenced by site activities, we recommend that the reference stream sample 
be used in lieu of a drainage swale. Table 2- 1, "Background Concentrations 
of Elements in Soils on the Eastern United States with Specific Data for New 
York State, 11 provides an overview of soil inorganic reference concentrations 
for metals should be site-specific, rather than representative of regional 
concentrations. Therefore, reference soil and sediment samples should 
undergo a full TCL and TAL analysis. Reliance on base-wide reference 
locations should preclude the need for reference samples to be collected in 
association with site-specific investigations . 

Disagree. Background soil , surface water , sediment, and groundwater sample 
locations have been established on a SEAD by SEAD basis as per CERCLA 
guidelines. 

a) In Appendix A, the Field Sampling and Analysis Plan, a distinction is made 
between soil sampling that will occur in the top 12 " and surficial soil sampling 
which will occur in the top 2 11

• A discussion should be included to review 
what scenarios would necessitate sampling in the top 2 11 rather than the top 
12", which the BTAG advocates . 

b) The BTAG also recommends that sediment sampling be obtained from the 
top 6 11

• 

c) Total organic carbon and grain size analysis should be conducted on all 
sediment samples. 
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Response #3 

Comment #4 

d) For intermittent streams , surface water and sediment sampling should be 
scheduled and occur during high flow conditions in order to assure that water 
is present for collection (i.e ., that samples can be obtained), as well as to 
characterize stormwater runoff patterns. 

e) The analysis of both filtered and unfiltered surface water samples, as well 
as total suspended solids, is recommended. 

f) In addition, drainage patterns should be clearly delineated in the figures 
accompanying the site specific project scoping plans . 

a) Disagree. As per previous agreement with NYSDEC and USEPA, surface 
soil samples are collected from a depth of zero to 2-inches below the organic 
matter . 

b) Agreed. Sediment samples will be obtained from the top 6-inches. This 
requirement has been added to the text in the Sediment Sampling Procedures. 

c) Agreed. Total organic carbon and grain size analysis will be conducted on 
all sediment samples. This requirement has been included in the RI/FS 
Scoping Plans, and is included on Table C-2 of Appendix C. 

d) Agreed. Surface water and sediment sampling will be scheduled to occur 
during high flow conditions. This has been added to the Objectives section 
of the text discussing surface water and sediment sampling. 

e) Disagree. As per NYSDEC requirements , the analysis of surface water 
samples will not include filtered samples. However, total suspended solids will 
be analyzed for in surface water samples ; this has been specified in Table C-2, 
Parameters List for Inorganic Analyses , of Appendix C. 

f) Agreed. Drainage patterns will be clearly delineated in the figures in each 
RI/FS Scoping Plan. 

In the Ecological Investigation section of Appendix A, there are indepth 
discussions of biota sampling, specifically fish tissue sampling and toxicity 
testing. However, it is more appropriate to conduct benthic surveys,sediment 
bioassays or toxicity tests to determine if there are risks to the benthic 
community and organisms at the lower trophic level , prior to fish tissue 
analysis. Benthic samples should be collected in the same locations as the 
surface water and sediment samples. In the event that fish are collected for 
ecological purposes, the whole body should be used , not just the fish fillets . 
The fish tissue data should be reviewed to determine whether fish tissue 
contaminant concentrations pose a risk as prey items to ecological receptors. 
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Response #4 

Comment 5 

Response #5 

Comment #6 

Response #6 

Agreed . Emphasis on benthic surveys and toxicity testing has been added to 
the sampling program. Regarding tissue analysis , whole body analysis has also 
been added to replace fish fillets . 

On page A-110 there is a listing of proposed organisms which would be 
chosen for toxicity testing . The organisms selected should include animals 
other than herbivores and piscivores , such as a hawk or red fox, to better 
characterize the effects of bioaccumulation and organisms at higher trophic 
levels. Likewise, either the bobwhite or pheasant should be replaced by the 
woodcock, which feeds primarily on invertebrates. A good reference 
document is the Wildlife Exposure Factors Handbook Volumes I&II 
(EPA/600/R-93/187a & 187b). Root elongation tests are recommended rather 
than seed germination tests. Hazard indices should be calculated for the 
potential ecological receptors based on the sample data. More information 
is provided in "Framework for Ecological Risk Assessment" (EPA/630/R-
92/001 , February 1992) and "Ecological Assessment of Superfund Sites: An 
Overview" (EcoUpdate Volume 1, Number 2, December 1991). 

Agreed. The changes have been made . 

i) In Table 3-12 "Preliminary Identification of ARARs for Surface Water , " 
the USEPA , Quality Criteria for Water , May 1986 is referenced. The BTAG 
recommends the use of the acute and chronic effect levels from the federal 
ambient water quality criteria (A WQC) appearing in the Federal Register , 
Volume 57, No. 246, Dec. 22 , 1992. However , where specific contaminants 
have been dropped (e.g., 2,4-DNT) , the 1987 criteria values may still be 
considered for guidance levels . 

ii) In addition, for freshwater sediments , we recommend screening against the 
lowest effect levels (LELs) and severe effect levels (SELs) taken from 
"Guidelines for the Protection and severe effect levels (SELs) taken from 
"Guidelines for the Protection and Management of Aquatic Sediment Quality 
in Ontario" (Persaud , et.al. , 1993) . 

ii) On the first page of Table 3-4 , "Remedial Action Objectives (RAO), 
General. Response Actions, Technology Types and Examples of Process 
Options , " the environmental RAO for soil should include preventing exposure 
via inadvertent uptake of contaminants by terrestrial biota. 

Agreed . i) Tables 3-11 and 3-12 have been revised and updated. Table 3-11 
now presents ARARs for analytes in groundwater and surface water . Table 
3-12 presents guidance and standards for analytes in soil and sediment. For 
surface water , the acute and chronic effect levels from the federal A WQC 
have been used in Table 3-11. The USEPA Water Quality Criteria Summary 
which includes updates from the Federal Registers up to and including 1992 
was the source of the A WQC data for Table 3-11 . 
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ii) Table 3-12 incorporates LELs and SELs for freshwater sediments. The 
source of these criteria was the NYSDEC document Technical Guidance for 
Screening Contaminated Sediment (Nov. 1993) which lists LELs and SELS 
from the Persaud reference. 

iii) Agreed. The RAO concerning terrestrial biota has been added to Table 
3-4. 
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COMMENTS AND RECOMMENDATIONS FROM 
ENVIRONMENTAL PROTECTION AGENCY (EPA) - REGION II 

DRAFT GENERIC RI/FS WORK PLAN 

General Comments 

Section 3.0 

Comment #3 

Response #3 

Comment #11 

Response #11 

Appendix A 

Comment #6 

SENECA ARMY DEPOT ACTIVITY 
ROMULUS, NEW YORK 

While it may be appropriate to present only those organic compounds 
commonly found during other investigations, or those compounds which are 
suspected of being released, it is not clear why benzene, for instance, is not 
included, due to the high potential of being present at SEDA. 

Agreed. Benzene was originally omitted from Table 3-1. The table has been 
revised to include more compounds which were found during investigations 
at the 25 SWMUs. Benzene as well as some additional VOCs, SVOCs, 
herbicides, and pesticides was added. 

It is unclear from Table 3-12 what "sed" represents adjacent to the PCB 
Aroclors. The units of the TAGM values should be stated in the table. The 
T AGM values for the inorganic analytes should be corrected to show site 
background concentrations, and not those reference values which appear in 
NYSDEC TAGM 4046. 

Agreed. "Sect" in Table 3-12 indicates that the TAGM value applies to 
sediments. A footnote has been added to the table to clarify this . In 
addition, units of the T AGM values have been placed at the top of each 
column. 

Background metals test results have been obtained from 57 background soil 
samples collected from the Phase I and Il RI/FS investigations at the Ash 
Landfill and the Open Burning Grounds, and from the ESI investigations at 
12 AOCs. New data collected from the proposed RI/FS investigations will 
become part of this data set. Combining the background data from all sites 
will provide a more representative statistical database for determining 
background metal concentrations. The 95th upper confidence of the mean 
will be used as the site background values and will be compared with the 
TAGM values as part of the RI report preparation for the AOCs. 

The response to this comment is not complete. We recommend that two 
measurements at 90° to each other be conducted at every location. The 
collection of these data will aid in evaluate heterogeneities in the subsurface. 
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Response #6 

Comment #15 

Response #15 

Comment #17 

Response # 17 

Comment #18 

Response #18 

Comment #21 

Response #21 

Disagree. After further review and consultation, Parsons ES does not feel 
that this additional work is warranted . This effort would double the labor 
hours required to collect, process, and interpret the EM data while not 
significantly adding to the overall data set. Parsons ES believes that based 
upon the present grid dimensions utilized at SEDA, i.e., 5'x10' , and based 
upon the subsurface objects of investigation, this additional labor effort is not 
warranted. 

The text clearly states that the monitoring wells are to be installed in 
accordance with NYSDEC Part 360 requirements. NYSDEC Part 360 states 
on page 2-13, Section 360-2 .11(8)(ii)(b) , "All screens used must be factory 
constructed nonsolvent welded/bonded continuous slot wire wrap screens . . . ". 
If ES does not intend to use continuous slot wire wrap PVC screens, the text 
referring to the compliance with NYSDEC Part 360 regulations should be 
deleted. Wire wrapped screens are preferred to machine slotted screens . The 
difference in cost is minor . 

While we agree to the text contained within the second paragraph of the 
response, it would be appropriate to add this text to the work plan to give the 
reader an understanding of the process used for the screen slot selection. 

Disagree. The end of the referenced statement in NYSDEC Part 360 Section 
360-2 .11(8)(ii)(b) says the intended use of the specified screens is "for long 
term monitoring. " The intended use of the monitoring wells for this RI is not 
long term monitoring. If long term monitoring wells are installed, 
welded/bonded continuous slot wire wrap screens will be used. 

The paragraph referenced above describing the process used for screen slot 
selection has been added to the text on page A-36 . 

A statement should be added to the text to indicate what the vertical 
separation between the shallow and deep bedrock wells will be. 

Agreed. The vertical separation between the shallow and deep bedrock wells 
will be 20 feet. This statement has been added to the text on page A-44. 

Text should be added stating that the surge block will be slightly smaller in 
diameter than the well. 

Agreed . A sentence has been added on page A-54 stating that the diameter 
of the surge block will be slightly smaller than the diameter of the well . 

The revised purging criteria, are reasonable . However, the volume calculation 
should be based on borehole volumes and not well volumes, since monitoring 
for stabilization will be conducted every volume and this volume will vary 
based on the method used for calculation. 

Disagree. According to the Draft SOP for Groundwater Sampling using Low 
Flow Pump Purging and Sampling (EPA May 15 , 1995) monitoring for 
stabilization during the purging process will be conducted at 3 to 5 minute 
time intervals and not every volume. Reference to volume calculations has 
been removed from the discussion. 
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Comment #51 

Response #51 

Comment #53 

Response #53 

Appendix C 

Comment #5 

Response #5 

Additional Comments 

Comment #1 

Response #1 

Comment #2 

Response #2 

time intervals and not every volume. Reference to .volume calculations has 
been removed from the discussion. 

The age of the fish should be based on fish scale samples. 

Agreed. Where practical, the age of fish will be based on fish scale samples. 
As part of an ecological assessment for the RI at the OB Grounds at SEDA, 
fish were collected from Reeder Creek, which is adjacent to the OB 
Grounds. Most of the fish found in Reeder Creek were small fish such as 
minnows and dace. For these types of small fish, age will determined by 
weight-length frequency distribution. Larger fish, such as white suckers and 
pumpkinseeds, will be aged using fish scale samples. The text on page A-137 
.has been revised accordingly. 

The text states that the laboratory may composite volatile organic samples. 
This text should be corrected to state that no compositing of samples for 
volatile analysis will take place. 

Agreed. The sentence in Section 4.1, Compositing, has been revised to state 
that samples collected for volatile organic analysis will not be composited by 
the laboratory. 

Some of the columns within Table C-9 are still off-set. 

Agreed. The columns in Table C-9 have been adjusted. 

Section 1. 1. Purpose of Report. The following statement should be added to 
this section. "As required, this generic workplan will be updated and/or 
revised to incorporate specific field sampling procedures and/or analytical 
methodologies or test procedures used for environmental 
investigation/construction developments at the Seneca Army Deport Activity, 
in order to comply with location (area or site) specific Data Quality Objectives 
and ARARs." 

Agreed. The statement has been added to Section 1.1. 

Section 3.2.3 .states "the Army has no plans to change the use of the facility 
or transfer ownership." This is not true. As everyone is aware, SEDA has 
been identified for closure. The document should be corrected in this section 
and any others that state or infer the same error. 

Acknowledged. A discussion has been added to Section 3.2.3concerning the 
recommendation of the BRAC Commission to close SEDA. It is important 
to note that the recommendation does not become law until it is approved by 
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Congress. At this time, no vote has been conducted. 

Appendix C: Chemical Data Acquisition Plan 

Comment #1 

Response #1 

Section 2.0 Project Description. The text should be revised to include the 
following: "All activities required under Article 24. of the Federal Facility 
Agreement between SEDA, EPA and NYSDEC shall be performed in 
conjunction with tasks described in this Chemical Data Acquisition Plan." 

Agreed. The statement has been added to Section 2.0. 

These comments refer to new tables and text included in the Final Draft Document. 

Comment #2 

Response #2 

Table 34. For groundwater and surface water, the Remedial Action 
Objectives for human health should include prevention of dermal contact and 
inhalation of volatilized contaminants in addition to prevention of ingestion. 

Agreed. Dermal contact and inhalation of volatilized contaminants have been 
added to the list of Remedial Action Objectives for groundwater and surface 
water. 

Section 3 .2 Identification of Potential Receptors and Exposure Scenario 

General Comment: 

Comment #1 

Response #1 

As there are a number of inconsistencies (and incomplete discussions) 
between the figures and text and between the text in this section and the text 
in Section 4.4, this section should be review and revised accordingly. As 
.examples, the potential for inhalation of VOCs released from surface water 
and the potential for exposure of recreationalists to contaminants in off-site 
surface water and sediment are presented in the text but not indicated in the 
corresponding figure. While current and future on-site use of the 
groundwater is discussed, discussion should also be provided on the potential 
for off-site use of the groundwater for potable water or irrigation. 

Agreed. Section 3 .2 has been reviewed and the text and figures have been 
revised. As part of this revision, off-site receptors have been added to the 
figures and the groundwater discussion has been expanded to include potential 
off-site use of groundwater. 

Section 4.4 Baseline Risk Assessment 

Comment #1 Page 4-6, p3: As per the comment on the Draft Work Plan, chemicals of 
potential concern should be selected based on the listed criteria, regardless of 
whether the risk characterization will be quantitative or qualitative. The risk 
posed by chemicals of potential concern without available toxicological criteria 
should be evaluated qualitatively. 
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Response #1 

Comment 112 

Response 112 

Comment #3 

Response #3 

Comment #4 

Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

Agreed. The risk posed by chemicals of potential concern without available 
toxicological criteria will be evaluated qualitatively. This statement has been 
added to the text on pg 4-9. 

Page 4-10, p3: " ... test pits as part of the investigation" should be deleted as 
it does not reflect baseline conditions in the absence of remedial action. 

Agreed. Reference to "test pits as part of the investigation" has been 
removed from the text. 

Page 4-11, p4: While the text in Section 3.2 and elsewhere in Section 4.4 
considers on-site residents as a potentially exposed population in the future, 
the text here indicates that "light industrial use" will be considered for the 
future case as "the most minimally restrictive use". Again, although generic, 
the contemplated risk assessment approach should be outlined more clearly. 

Agreed. The discussion of the risk assessment approach regarding the future 
land use is not clear. The text has been revised to indicate that on-site 
residents and construction workers will be evaluated as the exposed 
populations under future land use scenarios. Although future land use of the 
sites will be considered to be residential for the purpose of worst case 
considerations, the possibility of this actually occurring is remote since the 
Army intends to continue using the sites for light industrial use. In addition, 
although the risk due to future residential land use will be calculated in this 
risk assessment, the decision to perform a remedial action will be based upon 
an intended land use scenario. 

Page 4-12, p3: "Cancer risk during childhood .. "should be replaced with 
"Exposure during childhood ... " 

Agreed. The text on page 4-12 has been revised. 

Page 4-13, pl: As per the comment on the Draft Work Plan, the hierarchy 
indicated in the last sentence of the second paragraph should be followed in 
obtaining toxicological criteria. Provisional toxicological criteria derived by the 
risk assessors using route-to-route extrapolations or structure-activity analogies 
should not be used without the approval of the USEPA, Region II. 

Agreed. A sentence has been added to page 4-13, p.2, stating that provisional 
toxicological criteria will not be used without USEPA Region II approval. 

Page 4-14, p3: In additional to the central tendency analysis, the uncertainty 
associated with each element of the risk assessment process (e.g., the 
limitations of the analytical data, the applicability of the toxicological criteria) 
should be discussed, at least qualitatively, in the uncertainty analysis. 

Agreed. A qualitative discussion of the uncertainty associated with each 
element of the risk assessment has been added to Section 4.4.4.1,Uncertainty 
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Comment #7 

Response # 7 

D#13\EPA8-7.new 

Analysis. 

Page 5-6, Section 5.3, pl: Detailed Analysis of Alternatives, states: "In this 
stage of the FS, alternatives brought through screening are further defined 
based on site characterization or treatability studies." All refinement of the 
alternatives should take place in the steps before the detailed analysis of the 
alternatives . This sentence should be moved to the previous section or 
deleted. 

Agreed. The statement has been removed from the text. 
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COMMENTS AND RECOMMEND A TIO NS FROM 
THE NEW YORK STATE DEPARTMENT 
OF ENVIRONMENTAL CONSERVATION 

DRAFT GENERIC RI/FS WORK PLAN 
SENECA ARMY DEPOT ACTIVITY 

ROMULUS, NEW YORK 

COMMENTS BY: KAMAL GUPTA 

Comment #1 

Response #1 

Section 3.2 .3 Potential Land Use Exposure Pathways and Receptors -
Future Uses. 

The statement that "the Army has no plans to change the use of this facility 
or to transfer ownership" seems to be contrary to the March 1995 
announcement by the Department of Defense of the intended closure of the 
Seneca Army Depot Activity. It is our understanding that one of the goals 
of the Base Realignment and Closure Act is to transfer the military property 
to private ownership . 

Section 3.2.3should be revised to reflect the above. It should be stated that 
future use of each site would be considered based on possible use by the 
perspective private owner and will be in the specific RI/FS scoping plan. 
Statements like "future residential scenario will not be considered ... " should 
be removed from this section. In addition, the generic work plan should 
include a description of closure procedures, a projected timetable of closure, 
a discussion of the Army's future intentions for the site or portions of the site, 
and a detailed account of methods to notify prospective purchasers of the 
Depot 's environmental status. 

Acknowledged. As of this date, SEDA was among the installations the 
Department of Defense proposed to close as part of the Base Realignment 
and Closure Act (BRAC 95). However , until the BRAC Commission submits 
recommendations to the President and the list of recommendations is 
approved by Congress , BRAC does not apply to SEDA and the installation 
will remain open. 

The BRAC Commission is scheduled to submit recommendations to the 
President by July 1, 1995. The President must approve the entire list by July 
15, 1995 at which time the list is forwarded to Congress. If Congress approves 
the recommendations, they will become public law on October 1, 1995 . If 
BRAC applies to SEDA future use of the sites will be determined by the 
Army. In accordance with BRAC regulations , the Army will perform any 
additional investigations and remedial actions to assure that any change in 
intended land use is protective of human health and new environment. 
However, not all sites at SEDA will be turned over for residential use . 

At this time the specific details for closure procedures , projected timetables 
of closure , discussion of the Army 's future intention for the sites , and a 
detailed account of notification methods to prospective purchasers are 
unavailable for inclusion in this Workplan. If it is decided that the base will 
be closed, then closure procedures will be obtained. 





Comment #2 

Response #2 

Comment #3 

Response #3 

0#13 

Section 3.4.2 .2 Potential Sources of Items "To Be Considered" (TBC) as 
Alternative Sources of ARARs Table 3-10 . 

i) The New York State 1989 document , Habitat Based Assessment Guidance 
Document for conducting Environmental Risk Assessment at Hazardous 
Waste Sites has been replaced by "Fish and Wildlife Impact Analysis for 
Inactive Hazardous Waste Sites , October 1994" (copy enclosed) . Please 
correct Table 3-10. 

ii) Please include the NYSDECs Technical and Administrative Guidance 
Memorandums (TAGMs) HWR-4001 through 4056. These TAGMs are 
related to conducting investigation and remediation at hazardous waste sites. 

Agreed i). The new 1994 NYS guidance document has replaced the 1989 
NYS guidance document in Table 3- 10. 

Agreed ii) . The TAG Ms HWR-400 l through 4056 have been added to Table 
3-10 as "To Be Considered" items . 

Field Sampling and Analysis Plan 3.5.3 Well Installation, Page A-38. 

Please provide Figure A-7, which is stated to depict the shallow bedrock well 
details . 

Agreed . A typical shallow bedrock well construction detail has been added 
as Figure A-6b. 
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ANNEX AL 
PREPARATION OF WORK PLANS FOR 

REMEDIAL INVESTIGATIONS AND FEASIBILITY STUDIES 

AT VARIOUS SITES AT 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NEW YORK 

1.0 GENERAL STATEMENT OF SERVICES 

P.2/ 18 

1.1 Background. As part of its continuing program of evaluat

ing its hazardous waste management practices, the Army will 

perfonn Remedial Investigations/Feasibility Studies (RI/FS) at 

various sites on Seneca Army Depot Activity (SEDA) . The RI/FS 
investigations are to be conducted to determine the magnitude of 
environmental contamination and appropriate remedial actions. 
The US Anny Corps of Engineers, Huntsville Division, on behalf of 

SEDA, will contract for the required work. 
1.2 Location. Seneca Army Depot Activity is a us Army 

facility located in Seneca County, New York. SEDA occupies 

approximately 10,700 acres. It is bounded on the west by State 
Route 96A and on the east by State Route 96 . The cities of 

Geneva and Rochester are located .to the northwest (14 and 50 
miles, respectively); Syracuse is 53 miles to the northeast and 

Ithaca is 31 miles to the south. The surrounding area is 

generally used for farming . 

1. 3 Regulatory Status. SEDA was proposed for the :Federal 

Facilities National Priorities List on 13 July 1989. 
Consequently, all work to be performed under this contract shall 
be performed according to CERCLA guidance as put forth in the 

Interim Final ..,Guidance for Conducting Remedial Investigations 

and Feasibility Studies under CERCLA", dated October 1988 (Refer

ence 11 . 13). Additionally, all work performed as part of this 
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contract shall be performed according to the Interagen~y Agree

ment negotiated between Seneca Army Depot, the New Yor~ State 
I 

Department of Environmental Conservation (NYSDEC} and the U.S. 
! 

Environmental Protection Agency (USEPA), Region II (feference 

11.10) . 

1.4 Previous Investigations. Previous investigatio~s have 

been performed at various SEDA units . In general, an i 
"Installation Assessment and Update" (USATHAMA Reports:No . 157 
(1980) · and 157 (U) (1987), respectively) (References 11:. 1 and 

11.3) was conducted by the U.S . Anny Toxic and Hazardous 
I 

Materials Agency. The purpose of the assessment was to identify 

potentially contaminated areas at the Depot . The u.s. '. Army 
Environmental Hygiene Agency's Groundwater Contaminati9n Survey 

1 

No. 38-26-0868-88, "Evaluation of Solid Waste Managemep.t Units, . 

Seneca Army Depot" (Reference 11.4) identified and depcribed all 

solid waste management units (SWMU's) at SEDA at the t~me of its 
preparation. More recently, a "SWMU Classification Report" 
(Reference 11 . 5} was prepared to present the results of records 
searches at all currently identified SWMU's at SEDA anp, based on 

I 

its recommendations, site investigations have been completed at 

twenty five SWMU's where additional work was recomroend~d as being 

necessary (References 11 . 6,11 . 7, 11 . 8 and 11.9) . A complete list 

of previous investigations is presented as References in Section 

11. 0 . 

1 . 5 Units to be Investigated Under this Contract . Work Plans 
for RI/FS investigations will be prepared for the foll9wing four 

operable units : 

1) the abandoned and existing deactivation furnaces (SEAD- 16 and 

SEAD- 17); 2) the fire demonstration pad and the fire training pit 

(SEAD- 25 and SEAD-2 6); 3) the old construction debris landfill 
I 

(S&AD- 11) and 4) the Open Detonation Grounds (SEAD- 45) \· 
1.6 Security Requirements . Compliance with SEDA security 

r equirements is mandated . These requir ements ar e p r es~nted in 
i 

Section 9 . 0 . ! 
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2 . 0 OBJECTIVE 

The objectives of this Statement of Work:are to prepare: a} A 

generic Work Plan which presents the generic requireme~ts of an 
RI/FS and which may be used to refer to any and all future 

RI/FS's conducted at the installation and b) site spec1fic 
Project Scoping Plans for each of the four operable units of 

concern in this contract. At completion, the two portions of the 

plans, taken together, shall form a complete Work Plan,for 

implementing an RI/FS at each site. All Work Plans shatl be 
developed as defined by Office of Solid Waste and Emergency 
Response Directive 9355 (Reference 11 . 13, beginning with 
RI/FS scoping pr ocess and ending with regulatorally approved 

Work Plan at the identified site . Additionally_, this Work Plan 

shall maintain the basic format of the Work Plan devel9ped for 

the SEDA Ash Landfill and Open Burning Grounds RI/FS (References 
11. 11 and 11.12) _ 

3.0 DETAILED DESCRIPTION OF SERVICES 

3 _1 General Requirements. All work performed by the AE shall 
be designed and implemented in a manner which complements earlier 

investigations and sh Work (SOW). 

The AE, through the Work Plans, shall present a complete descrip

tion of the RI/FS process as applied to each operable µni . •. All 
work shall e performe rte genera supervision o a 

Professional Engineer registered in the State of New York. 
I 
I 

3 . 2 (Task l} Site Visit and Review Existing Data _ · The AE 

shall perform a visual inspection of the sites, review; records, 

reports and other data provided by the Contracting Officer and 

the facility, or made available to the AE from sourcesi such as 

public records, the USEPA, the State Regulators, the State 
Geological Survey, or from interviews with local residents and 
officials who have knowledge of past site activities_ 
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3 . 3 (Task 2) RI/FS Work Plan Preparation . 

3 . 3.l General. The AE shall prepare:multiple documents; a 
generic, installation- wide, RI/FS Work Plan Document and four 

site specific Project Scoping Plans which are intended to do the 
following: (1) to provide a consolidated report .on site history, 

current site activities, and resulting environmental impacts; (2) 
to familiarize personnel who will be working on the project with 

site conditions; and (3) to provide project plans and proposed 

tasks by which RI/FS activities shall be conducted. The 

documents shall be prepared as follows: 

3.3 . 2 (Task 2a) Generic Work Plan. 

3.3.2 . 1 Generic Work Plan Preparation. 

3.3.2.1-1 The A-E shall prepare a generic . RI/FS Work Plan 
in which the generic portion of the overall RI/FS process, as it 

relates to the installation, shall be presented. When completed, 

this plan shall be applicable to the performance of any RI/FS, 
regardless of which site on the depot is being considered. The 

generic plan may follow the outline presented in Figure 1, 

keeping in mind that in this portiop of the plan, discussions 

shall be limited to short, generalized discussions that relate to 
the installation as a whole . 
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FIGURE 1 
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No Action 
Capping 

Excavation and Landfilling 

\ 
In Situ Detoxification and Solidification 

\. 

Resource Reclamation 

\ 

Institutional Cont rols 
Composting 

, Soil Washing/ Soil Flushing 

~ Excavation, Incineration and 
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FIGURE 1 (CONTINUED) 

Carbon Adsorption 

Ion Exchange 

Chemical Oxidation 

Revers.e Osmosis 
Preliminary Identification of Applicable or 

Relevant and Appropriate Requirements (ARARs) 

Introduction 

Preliminary Identification of ARARs and 
"To Be Considered" (TBCs) 

Potential .ARARs 

Potential Sources of Items 

To Be Considered" (TBC) as 
Alternative Sources of ARARs 

Potential Chemical- Specific 
ARAR and TBC Levels 

Data Quality Objectives (DQO's) 

Intended Use of Data 
Data Quality 
Data Quantity 

Data Gaps and Data Needs 

;, TASK PLAN FOR THE RI 

Pre-Field Activities 

Field Investigations 

Geophysical Investigation 
Soils Investigation 

Surface Water and Sediment Investigation 

Groundwater Investigation 
Ecological Investigation 
surveying 

Data Reduction, Assessment and Interpretation 
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FIGURE 1 (CONTINUED) 

Baseline Risk Assessment 
Identification of Contaminants of Concern 
Exposure Assessment 
Toxicity Assessment 
Risk Characterization 

Environmental Assessment 
Identification of ARARs 

Data Reporting 
·Preliminary Reports 
Quarterly Repor ts 
Monthly Report 

TASK PLAN FOR THE FS 

Development of Remedial Action Objectives 
Develop Remedial Action Alternatives 
Screening of Remedial Action Alternatives 
Detailed Analysis of Remedial Action Alternatives 
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3 _3_2 _1_2 As part of the overall generic RI/FS Work Plan, 

the A-E shall include the following plans: 

3_3.2.1.2.1 Health and Safety Program Plan (HSP) ~ The AE 

shall develop and maintain a Health and Safety Program Plan in 

compliance with the requirements of OSHA standard 29 CfR 191 0 . 120 

(b) (1) through {b) (4) . Written certification that the ' HSP has 

been developed and implemented shall _pe submitted to the Con

tracting Officer and the plan shall be made available upon 

request. 

3.3.2.1 . 2 . 2 Quality Assurance Project Plan. The AE shall 

prepare and submit a Quality Assurance Project Plan (QAPP) 

according to the requirements of Section 6 of this SOW . This 
portion of the RI/FS Work Plan shall also describe in detail, the 

following: 1) Site Background; 2) Quality control and quality 

assurance procedures to be exercised including organization and 

responsibilities; 3) QA objectives; 4) Sampling procedures; 5) 

Sample custody; 6) Calibration proced~res; 7) Analytical proce

dures; 8) Data reduction, validation and reporting; 9) . Internal 

quality control; 10) Performance and system audits; 11~ Preven

tive maintenance; 12 ) Data assessment procedures; 13) , Corrective 

actions; and, 14) Quality assurance reports. 

3.3.3 (Task 2b) RI/FS Project Scoping Plans. 

3 . 3 . 3 . 1 General. In conjunction with the Generic 

Installation RI/FS Work Plan, the AE shall prepare and submit a 

RI/FS Project Scoping Plan for each of four operable units to be 

investigated. This scoping plan shall provide a summary of site 

specific conditions, give an overview of the RI/FS process at 

each operable unit and describe how the process will be 
implemented at each. The plans shall conform to the outline 

presented in Figure 1. There may be some overlap with 

information presented in the Generic Work Plan; however, 

wholesale repetition is not expected . All detailed information 

required to implement a thorough RI/FS i nvestigation at each 
operable unit shall be presented in these Project Scoping Plans . 

AAL- 8 
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3.3 . 3 . 2 Site Specific Health Plan. The AE shall develop a 
Site-Specific Safety and Health Plan (SSHP ) , as part of the HSP, 

in accordance with the requirements of Section 5 . 0 of this SOW . 

The SSHP shall be submitted to the Contracting Officer for review 

and approval prior to any field work . 

3.3.3.3 Field Sampling Plan. The AE shall prepare and 

submit, as part of the Project Scoping Plans, a Field Sampling 
Plan (FSP). The FSP shall describe in detail all sampling and 

analysis activities to be exercised including site backgrormd, 

sampling objectives, sampling locations and frequency,: designa
tions, equipment and procedures and handling and analysis 

requirements to be applied at each site. It is intended that the 

AE, in the Field Sampling Plan, propose and justify how the field 

investigation activities will be allocated. As part of the FSP, 

the A-E shall discuss specific plans to meet all QA/QC1 

requirements . 
3 . 4 (Task 3) Project Management. The AE shall manage 

the delivery order in accordance with Appendix A of the basic 

contract statement of work. All project management associated 

with the delivery order, with the exception of the direct 
technical oversight _of the work described in the preceding tasks, 
shall be accounted for in this task. 
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4 . 0 SUBMITTALS .AND PRESENTATIONS 

P . 11/18 

4.1 Format and Content _ All submittals:identified in the SOW 
shall be prepared in accordance with the suggested RI/FS Format 

°asp~esented in the RI/FS Gui·da-;ce Manual_ Each subroi ttal shall 

·- be accompaniecfny an EPA completeness checklist (where 

applicable), completed by the AE, which references the . specific 
location of each required item within the submitted document_ 

All drawings shall be of engineering quality in drafted fo:an with 

sufficient detail to show interrelatiqns of major features on the 
installation site map. When drawings are required, data may be 

combined to reduce the number of drawings. The documents shall 

consist of 8-1/2" x 11" pages with drawings folded, if necessary, 
to this size . A decimal paragraphing· system shall be used, with 
each section and paragraph of the documents having a unique 
decimal designation. The document covers shall consist of vinyl 
3-ring binders and shall hold pages firmly while allowing easy 

removal, addition, or replacement of pages. A document title 

page shall identify the AE, the Corps of Engineers, Huntsville 

Division, -and the date . The AE identification shall not dominate 

the title page. Each page of draft and draft-final documents 

shall be stamped "DRAFT" and "DRAFT-FINAL" respectively. Each 

document shall identify the members and title of the AE's staff 

which had significant, specific input into the document's 

preparation or review. Submittals shall include incorporation of 

all previous review comments accepted by the AE as well as a 

section describing the disposition of each comment . Disposition 

of comments submitted with the final document shall be: separate 

from the document i tse-lf . All final submi ttals shall be sealed 

by both the registered Professional Engineer- In- Charge. 
4.2 Presentations. The AE shall make presentations of work 

performed according to the schedule in paragraph 4 . 6 . Each 

presentation will consist of a summary of the work accomplished 
and anticipated followed by an open discussion among those 

AAL--: 10 
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present. The AE shall provide a minimum of two persons at the 
meetings which are expected to last one day each . 

4.3 Conference Notes . The AE will be responsible for 

taking notes and preparing the reports of all conferences, 

presentations, and review meetings. Conference notes will be 

prepared in typed form and the original furnished to t
1
he Con

tracting Officer (within five (5 } working days after d~te of con

ference ) for concurrence and distribution to all attendees. This 
; 

report shall include the following items as a minimum:! 
a. The date and place the conference was peld with a 

list of attendees. The roster of attendees shall incl;ude name, 

organization, and telephone number. I 

b. Written comments presented by attendees shall be 
I 

attached to each report with the conference action no~ed. 

Conference action as determined by the Government's P~oject 

Manager shall be "A" for an approved comment, "D" for ;a disap

proved comment, "W" for a comment that has been withd~awn, and 

"E" for a comment that has an exception noted . ; 
I 

c. Comments made during the conference and decisions 
! 

affecting criteria changes, must be recorded in the basic confer-

ence notes . Any augmentation of written comments should be 

documented by the conference notes . 

4.4 Confirmation Notices. The AE will be required to 
i 

provide a record of all discussions, verbal direction~, telephone 

conversations, etc., participated in by the AE and/or ;representa-
! 

tives on matters relative to this contract and the wo~k. These 

records, entitled "Confirmation Notices", will l;>e numbered 

sequentially and shall fully identify participating p~rsonnel, 

subject discussed, and any conclusions reached. The AE shall 
forward to the Contracting Officer as soon as possible (not more 
than five (5) work days), a reproducible copy of saict!confirma

tion notices . Distribution of said confirmation notices will be 

made by the Government. 

AAL-11 



!Tuesday September 6, 1994 9:02am - - From 1 202 1 
- - Page 131 

SEP 06 '94 09: 11~ H'lD-PM P.13/18 

4.5 Progress Reports and Charts. The AE shall submit 

progress reports to the Contracting Officer with each request 
for payment . The progress reports shall indicate work performed, 

and problems incurred during the payment period . Upon award of 

this delivery order, the AE shall, within 15 days, prepare a 
progress chart to show the proposed schedule for completion of 

the project. The progress chart shall be prepared in reproduc
ible form and submitted to the Contracting Officer for; approval. 

The actual progress shall be updated and submitted by the 15th of 

each month and may be included with the request for payment. 

4.6 Schedule of Deliverables and Review Meetings.~ 

Deliverables shall be submitted according to the follo~ing 

schedule . 

Deliverable/Meeting Das followin 

-, 0€C.. ~i./, Preliminary-Draft, Generic RI/FS Work Plan 

and Project Scoping Plans for OU 1-4 

Comments Provided by the Army 

60 Jo "'eJ'1 

80 1 J~ 1S-

Draft, Generic RI /FS Work Plan 

and Project Scoping Plans for OU 1-4 

Regulatory Comments Provided 

Draft-Final, Generic RI/FS Work Plan 

and Project Scoping Plans for OU 1-4 

Final, Generic RI/FS Work Plan 

110 

140 

185 

and Project Scoping /7r7or OU 1-4 215 

Project Review Meeting~ MW< ' T8D 

4 • 7 Submi ttals . U'1']/t.o-ct~ 
4 . 7.1 General Submittal Requirements. ; 

13 Feb '15""° 

4 . 7 . 1.1 Distribution. The AE is responsible for repro

duction and distribution of all documents . The AE sha:11 furnish 

copies of submittals to each addressee listed in paragraph 4.7.3 

in the quantities listed in the document. submittal lis't . 
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Submittals are due at each of the addressees not later- than the 

close of business on the dates shown in paragraph 4.6 . 
4.7 . 1.2 Partial Submittals . Partial submittals will not 

be accepted unless prior approval is given. 
4.7 . 1.3 Cover Letters . A cover letter shall accompany 

each document and indicate the project, project phase,: the date 

comments are due, to whom comments are submitted, the dat e and 
location of the review conference, etc . , as appropriate. {Note 
that, depending on the recipient, not all letters · will: contain 

the same information . ) The contents of the cover letters should 
be coordinated with CEHND- PM- ED prior to the submittal date. The 

cover letter shall not be bound into the document . 

4.7.1.4 Supporting Data and Calculations. The ·tabulation 
of criteria, data, circulations, and etc., which are performed 
but not included in detail in the report shall be assembled as 
appendices. Criteria information provided by CEHND ne'ed not be 

reiterated, al though it should be referenced as approp•ria te . 

Persons performing and checking calculations are required to 

place their full names on the first sheet of all suppo_rting 

calculations, and etc., and initial the following sheets. These 
may not be the same individual. Each sheet should be dated. A 

copy of this scope of work shall be included as appendix A in the 
Draft RI/FS report only . 

4.7 -. 1.5 Reproducibles . One camera- ready, unbound copy of 
the final submittal of each document shall be provided to the 

Contracting Officer in addition to the submittals required in the 

document and submittal list. All final submittals shall also be 
provided on 3.5- inch floppy disks compatible with the Intel 

310/80286 computer in ASCII fonnat and in WordPerfect 5 . 1/5 . 2 
format . 
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4 . 7.3 Addressees. 
Commander 

U.S. Army Corps of Engineers 
Huntsville Division 

ATTN : CEHND- PM- ED (Mr. Suever} 

PO Bo:x 1600 

Huntsville, AL 35807-4~01 
i oc: 1 · 
I \-> 

Commander 

U.S- Army Environmental 

Hygiene Agency (USAEHA) · 
ATTN: HSHB-ME- SR (Mr. Hoddinott) 

Building 1677 
Aberdeen Proving Ground 

MD 21010- 5422 

Commander 

P.15/ 18 

Commander 

U.S. Army Depot Systems 

Command (DESCOM} 

ATTN: AMSDS- EN- FD 

(Mr . Biernacki) 

Chambersburg, PA 17201 

Commander 

U.S. Army Corps of Engineers 

Missouri River Division 
ATTN:CEMRD-ED- GL 

(Ms . · Percifield} 

420 South 18th Street 

Omaha, Nebraska, 68102 

Commander 
U.S . Army .Material Command (USAMC) US Army Corp~~~. ·neers1 

ATTN : AMCEN- A {Mr . Bob King) New rk t 

5001 Eisenhower Ave. ATTN: CE -P -
Alexandria, VA 22333- 0001 

Commander 
U. S . Army Environmental Center 

ATTN : CETHA-IR-D (Dr. Buchi) 
Aberdeen Proving Ground, 

MD 21010- 5401 

AAL-14 
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Commander 
U.S . Army Corps of Engineers, 

North Atlantic Division, 

ATTN: CENAD- CO- EP (Mr. Pickett) 

90 Church Street 

New York, NY 10007- 9998 

4.-6.4 Document and Submittal 

No . of Copies 

List. 

Preliminary-Draft Draft Draft-Final 
CEHND- ED- PM 4 4 4 

DESCOM 2 2 2 

AEC 1 1 1 

CEMRD- EA- GL 1 1 1 

SDSSE- HE 2 23 23 

CENAD- CO-EP 1 1 1 

CENAN-~ 2 2 2 

AMC 
-rP-C-

1 1 1 

USAEHA 8 8 8 
TOTAL 22 43 43 
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~ 
Final 

4 

2 

1 

1 

23 

1 

2 

1 
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5.0 SAFETY REQUIREMENTS 

The AE shall prepare and submit the Site,Specific Safety and 

Health Plan (SSHP), as part of the Project Scoping Plan, for each 

operable unit, for the Contracting Officer (CO) for review and 
acceptance according to the schedule in paragraph 4.6 . . The SSHP 

shall be prepared in accordance with the requirements specified 
in this Section and shall be complete and in a form such that, as 

a stand alone document, it may be implemented immediately in the 
field. No field work (other than the initial visual inspection) 

may be performed until all plans are reviewed and approved by the 

CO. All work shall be performed according to the _approved plans_ 

5.1 The SSHP shall be prepared by a board certified or 

board eligible Industrial Hygienist with at least 2 years hazard

ous waste site operations experience. Board certification or 

eligibility shall be documented by written confirmation by the 

American Board of Industrial Hygiene (ABIH) and submitted to the 
Contracting Officer. A fully trained and experienced health and 

safety officer (SSHO), responsible to the AE and the AE's 
Industrial Hygienist may be delegated to implement the on-site 
elements of the SSHP. 

5 . 1.1 The SSHP shall be in a form usable by Corps of 

Engineers or U.S. Government management personnel and all other 

visitors to the site during site 

operations. The following topics shall be discussed at a minimum 
in the SSHP: 

5 . 2. Site Description and Contamination Charact.erization . 

A description of the site, including a complete summary of 

contaminants anticipated onsite (chemical/biological names, 

concentration ranges, media in which found, locations ·onsite and 

estimated quantities/volumes) shall be provided . 
5 . 3 Staff Organization, Qualifications and Responsibili

ties . The operational and health and safety responsibilities of 
each key person shall be discussed . The organizational str uc

tur e, including l i nes of authority for safety and health and 
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overall responsibilities of the AE and all subcontractors shall 

be provided . An organizational chart showing the lines of 

authority from the site level up through corporate management 

shall be provided . 
5.4 Hazard Assessment and Risk Analysis. The AE shall 

identify the chemical, physical, · safety and biological hazards of 

concern for each task and or operation to be performed. Include 

routes and sources of exposure, anticipated onsite and_ off-site 

exposure potential levels, and the applicable regulatory or 

recommended protective exposure standards . Action levels shall 

be specified and justified for the pro~ection of onsite personnel 
and f or the prevention or minimization of hazards/exposures to 
the off- site public from site activities. 

5 . 5 Accident Prevention. All Accident Prevention Plan 

topics required by EM 385- 1- 1, Appendix Y, but not specifically 

covered by these elements shall be addressed in this section of 

the SSHP. 
5.6 Training . Training for all onsite personnel as ~ell 

as site specific, supervisory, refresher and visitor training 
shall be in accordance with 29 CFR 1910 .120 Final Rule,. The 

content, duration, and frequency, of training shall be de

scribed. Written certification that the required training has 

been received by affected personnel shall be submitted' to the 

contracting officer prior to engaging in onsite activities. 

5.7 Personal Protective Equipment . A written P~rsonal 

Protective Equipment (PPE} Program shall be provided in the SSHP. 
The program shall address all the elements of 29 CFR 1910_120 

(g) (5) and 29 CFR 1910.134. Specify minimum levels of protection 

necessary for each task/operation to be performed based on the 

hazard assessment/risk analysis ~equired in paragraph 5 . 4 . In

clude specific types and materials for protective clothing and 

respiratory protection. Establish and justify upgrade_/ downgrade 
criteria based upon the action levels established as required by 
paragraph 5_4 . 
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5 . 8 Medical Surveillance . All personnel performing onsite 
activities shall participate in an ongoiqg medical surveillance 

program meeting the requirements of 29 CFR 1910 . 120 and ANSI 
Z-88.2. The medical examination protocols and results:shall be 
overseen by a licensed physician who is certified in Occupational 
Medicine by the American Board of Preventive Medicine, ; or who by 

necessary training and experience is board eligible. ·Exam 
content and frequency shall be provided in the SSHP. 

5.9 Air Monitoring. Specify for onsite and perimeter the 

types and frequency of air monitoring/ sampling to be performed. 
When applicable NIOSH and or EPA sampling· and analytical methods 

shall be used. Personnel samples shall be analyzed only by 

laboratories successfully participating in and meeting; the 
requirements of the American Industrial Hygiene Association's 
(AXHA) Proficiency Analytical Testing (PAT) or laboratory Accred

itation Program. Include as appropriate real-time {diFect-read) 

monitoring and integrated Time Weighted Average (TWA} sampling 
for specific contaminants of concern. Discuss instrumentation 

and calibration to be performed. All air monitoring results 

shall be compared to action levels to determine the need for 
corrective actions. 

5 . 10 Site Control . The SSHP shall include a site map, 

description of work zone delineation, on/off site communication 
systems, site access controls, and security procedures[. 

5.11 Personnel and Equipment Decontamination. Specify 
decontamination procedures and equipment for personnel-, personal 
protective equipment, sampling equipment and heavy equ~pment . 
Specify necessary facilities and their locations. 

5 . 12 Emergency Response; Equipment and Procedur~s. An 

Emergency Response Plan as required by 29 CFR 1910 . 120: shall be 

prepared . Specify the emergency equipment and the loc:ation of 
such equipment to be present on site. Provide telephon~ numbers 
and points of contact for emergency services and the USACE 

Representative. Provide a map showing the route to the hospital 
that has been contacted and informed of the type of work and 
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potential hazards on the site. At least one person trained and 

certified in first aid/CPR is to be on site at all times during 

site operations. Documentation of certification is to' be sub~it

ted with documentation of other required training. 
5.13 Standard Operating Procedures, Engineering Controls 

and Work Practices . Discuss and site r ules and prohibitions for 

safe ~ork practices . Include such topics as use of the buddy 

system, smoking restrictions, material handling procedures, 

confined space entry, excavation safety, heat/cold str'ess moni 

toring, illumination, sanitation, daily safety inspections. This 

list of topics is not intended to be all inclusive. 

5 .1 4 Logs, Reports and Recordkeeping. Describ~ 

recordkeeping procedures for training logs, daily safety inspec

tion logs, employee/visitor registers, medical surveil'lance 

records and certifications and air monitoring results ~nd person
al exposure records . All personnel exposure and medical monitor

ing records shall be maintained in accordance with applicable 

OSHA standards, CFR 1910 and 1926. 

5 . 15 Unexploded Ordnance . The facility is a ~ilitary 

installation and has been used for storage, evaluation and 

disposal of ordnance and/or explosive materials as well as for 

military training. More specifically, the OB Grounds ·was used 

for the purpose of burning munitions and explosive was.tes . 
Consequently, the potential for encountering unexploded ordnance 

does exist. If unexploded ordnance is ever encounter~d at any 

time during operations at the site the AE shall mark ~he loca

tion, immediately stop operations in the affected area, and 

notify the CO . The Government will make appropriate arrangements 

for evaluation and proper disposal. It is anticipated that in 

the event that such conditions arise, they will be overcome with 

only slight delays to the AE . It is the express intention of the 

Government that the AE is not to drill, excavate, or otherwise 

disturb the subsurface in areas where ordnance or explosives may 

reasonably be suspected unless specific, detailed plaris to do so 
are prepared and approved_ 
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5.16 Suggested SHERP Format. 
STAFF ORGANIZATION 

Principal Engineer 

Program Manager 
Certified Industrial Hygienist 

Certified Safety Professional 
First Aid/CPR Personnel 
Field Personnel 
Subcontractor Personnel 

HAZARD COMMUNICATION AND TRAINING 

Comprehensive Health and Safety Indoctrination 
Specialized Training 

Visitor Training 

Pre-Investigation Health and Safety Briefing 

Post-Investigation Health and Safety Briefing 
Morning Safety Meetings 

MEDICAL SURVEILLANCE 

Medical Surveillance 

Licensed Occupational Physician 
Medical Examinations 

EXPOSURE MONITORING 

Environmental and Personnel Monitoring 

Meteorological Monitoring 

Sampling and Analytical Methods 
Heat/Cold Stress Monitoring 

HEALTH AND SAFETY EQUIPMENT 
Personal Protective Equipment 
Environmental Monitoring Equipment 

Decontamination Equipment 
Emergency Equipment 

Emergency- Use Respirators 
Spill Control Equipment 
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Fire Extinguishers 
First Aid Equipment and Supplies 
Emergency Eye Wash/Shower (ANSI Z3-58 . l) 
Personnel Hygiene 
Personnel Decontamination 

Communications 

STANDARD OPERATING PROCEDURES 

Health and Safety Site Plan 

Site Description 
Site Inspection 

Site Security 
Site Entry Procedures 

Responsibilities 
Work Zones 
Hazard Evaluation 

Activity Hazard Analysis 
Accident Prevent ion 

Accident Reporting 

Safe Work Practices 
Confined Space Entry Procedures 
Material Handling Procedures 
Levels of Protection 
Decontamination Procedures 

Emergency Information 

Emergency Response Plan 

Illumination 
Sanitation 

Well Installation/Logging 
Sampling 
Land Survey 
Laboratory 
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6.0 CHEMICAL DATA AND LABORATORY REQUIREMENTS 

6 . l General . All chemical dat_a and J,.aboratory requirements 

shall follow the requirements in the-Ash Landfill and Open 
Burning Grounds Work Plans which have already been app:roved and 
implemented. 

7 . 0 SOIL BORING AND MONITORING WELL REQUIREMENTS 

7.1 General. All soil boring and monitoring well 

installation and sampling requirements shall follow the 

requirements contained in the Ash Landfill and Open Burning 

Grounds Work Plans which have already been approved and 

implemented . 

8 . 0 SORVEY REQUIREMENTS. 

8 . 1 General . All survey requirements shall follow the 

requirements contained in the Ash Landfill and Open Burnin_g 

Grounds Work Plans which have already been approved and 

implemented. 
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9_0 SECURITY REQUIREMENTS 

9.1 The following requirements must be followed by the AE at 

Seneca Army Depot to facilitate entry and exit of AE employees 

and to maintain security. 

9.1.1 Personnel Registration: 

9 .1.1.1 A list of all AE employees, sub- contractor·s and 

suppliers indicating firm name and address will be furnished 

through POC/COR to the Counterintelligence Division, Bµilding 

710, 72 hours prior to commencement of work . 

9.1.1 _2 A confirmation of employment SDSSE- SC Form 268 will 

be executed by the AE concerning each employee, to inc"iude all 

sub- contractors and their personnel . No forms will be: trans

ferred to· another file if the AE has other on-going co:ntracts at 

SEDA . . The AE will provide a list of personnel who are authorized 

to sign Form 268 for the firm. A sample of each signature is 

required. Counterintelligence Division must be notified, in 

writing, of any changes to this list. All completed forms will 

be provided through COR/ POC to the Counterintelligence Division 

72 hours prior to commencement of work . Failure to c~mplete Form 

268 correctly will result in employee's denial of access to 

Seneca. The Counterintelligence Division roust be notified, in 

writing through POC/COR to Counterintelligence, at le~st 72 hours 

prior to requesting any action . The chain of command ;for all AE 
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actions will be through POC/ COR to Counterintelligence, Division . 

There will be no exceptions. 

9.1.1.3 Camera permits require written notice from the 

POC/COR prior to access. Open camera permits will not' be issued. 

The following information is required; 

{a ) Camera make, model and serial number. 

(b ) Contract name and name of individual responsible fo_r the 

cam.era. 

{c ) Dates camera will be used. 

(d )Where it will be used. 

(e ) What will be photographed and why. 

9.1.1.4 If a rental, leased or privately owned vehicle is 

required in place of a company vehicle, the following ,information 

is needed. 

(a }Nam.e of individual driving. 

(b)Year, make, model, color and license plate of the vehicle. 

(c)Typed letter on company letterhead indicating that '.the 

company assumes responsibility for rental, leased or 

privately owned vehicles . 

9.1 . 1 .5 All access media will be destroyed upon expiration 

date of contract. If an extension is required a list 'Of employee 

names and new expiration date must be furnished to th~ Counterin-
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telligence Division . Contract extensions must be made: prior to 

the contract expiration date or new F:'orm 268s will be required 

for each individual that requires an extension. 

9.1.2 Traffic Regulations: 

9 . 1.2.1 Traffic Laws, State of New York, apply with emphasis 

on the following r~gulations . 

9 . 1.2 . 2 Speed Limit; Controlled Area 

Ammo Area 5 mph 

Limited/Exclusion Area - 25 mph 

- as posted 

9 . 1.2.3 All of the above are subject to change with road 

conditions or as otherwise posted_ 

9 . 1.3 Parking : AE vehicles (trucks, rigs, etc.) · will be 

parked in· areas designated by the Director of Law Enforcement and 

Security. Usually parking will be permitted within close proxim

ity to the work site . Do not park within 30 feet of a depot 

fence, as these are clear zones. 

9 . 1.4 Gates: 

9.1.4.l Post 1, Main Gate - NY Highway 96, Romulus, New 

York is open for personnel entrance and exit 24 hours ·ctaily, 7 

days a week. 

9 . 1 . 4 . 2 Post 3, entrance to North Depot Troop Aiea, located 

at end of access road from Route 96- A is open 7 days a week for 

personnel and vehicle entrance and exit. 
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9.1.5 Security Regulations: 

9.1 . 5 . 1 Prohibited Property: 

P.10/15 

9.1 . 5.1.1 cameras, binoculars, weapons and intoxlcating 

beverages will not be introduced to the installation, 'except by 

written permission of the Director/Deputy Director of :Law En

forcement and Security. 

9.1.5.l.2Matches or other spark producing devices will not 

be introduced into the Limited/Exclusion or Ammo Area ' 's except 

when the processor of such items is covered by a properly vali 

dated match or flame producing device permit. 

9.1.5.1.3 All vehicles and personal parcels, lunch pails, 

etc. are subject to routine security inspections at any time 

while on depot property. 

9.1.5.1.4 All building materials, equipment and ·machinery 

must be cleared by the Director of Engineering and Housing who 

will issue a property pass for outgoing equipment and 'materials. 

9.1 . 6 AE Employee Circulation: 

9_1.6.1 AE employees are cleared for entrance to the loca

tion of contract work only. Sight- seeing tours or wandering from 

work site is NOT AUTHORIZED . 

9 . 1 . 6 . 2 Written notification will be provided to the Coun

terintelligence Division (Ext . 30202) at least 72 hours · prior to 

overtime work or prior to working on non- oper ating days . 
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9.-1.6.3 Security Police {Ext. 30448/30366) will be notified 

at least two hours in advance of any installation or movement of 

slow moving heavy equipment that may interfere with normal flow 

of traffic, parking or security. 

9.1.7 Unions: Representatives will be referred to the 

Depot Industrial Labor Relations Officer (Ext . 41317). 

9.1.8 Offenses: (Violations of law or regulations) 

9 .1. 8 .1 Minor; Offenses cOllllD.i tted by AE personn:e1 which 

are minor in nature will be reported by the Director o± Law 

Enforcement and Security to the Contracting Officer who in turn 

will report such incidents to the AE for appropriate ~isciplinary 

action. 

9.1.8.2 Major: Serious offenses committed while on the 

installation will be reported to the FBI. Violators may be 

subject to trial in Federal Court. 

9.1.9 Explosive Laden Vehicles: 

9 . 1.9.1 Vehicles such as vans, cargo trucks, etc. carrying 

explosives will display placards or signs stating "EXPLOSIVES". 

9.1.9 . 2 Explosive ladened vehicles will not be passed . 

9 .1. 9. 3 When an explosive laden vehicle is appro:aching, 

pull over to the side and stop _ 
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9 .1. 9.4 When catching up with an explosive laden: vehicle, 

slow down and allow that vehicle to ~emain at least 100 feet 

ahead . 

9 . 1 . 9 .5 When approaching an intersection where an explosive 

laden vehicle is crossing - STOP - do not enter the intersection 

until such time as the explosive carrier has passed th,ru, and 

cleared the intersection. 

9 .1. 9. 6 When passing a vehicle that is parked, a,nd display

ing "Explosive" signs, slow down to 10 miles per hour, : and take 

every precaution to allow more than ample clearance . 

9.1 . 10 Clearing Post: All AE employees are required to 

return all identification badges, and passes on the list day of 

employment on the depot. The AE is responsible for t~e comple

tion of all turn-ins by his employees, and informing ~he Counter

intelligence Division and the depot organization administering 

the contract, for termination of any employee's access. to the 

depot . 
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10.0 PUBLIC AFFAIRS. 

P.13/ 15 

The AE shall not publicly disclose any data generated or reviewed 

under this contract. The AE shall refer all requests for infor

mation to CEHND. Reports and data generated under this contract 

shall become the property of the Department of Defense and 

distribution to any other source by the AE, unless authorized by 

the Contracting Officer, is prohibited. 
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