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1.0 INTRODUCTION 

C-SEADRlFS.3/WP-1.1 
04/ 28/ 91 

Environmental Science & Engineering, Inc. (ESE) has been contracted by the 

U.S. Army Corps of Engineers (USACE) to prepare a supplemental remedial 

investigation/feasibility study (RI/FS) project scoping and work plan (WP) 

document for the Seneca Army Depot (SEAD) ash landfill area. The WP will 

be used to supplement the existing database, determine the magnitude of 

environmental contamination, and define appropriate remedial actions. This 

WP describes the overall scope of the project, the general methodology to be 

used, and the projected schedule for the completion of the RI/FS. 

During the remedial investigation (RI), this WP will be used to investigate the 

ash landfill area, which contains several potential contamination sources, 

including: 

1. A possible solvent dump located west of the former ash landfill, based 

on the ICF Technology, Inc. (ICF) (1989) soil gas survey; 

2. Buried debris piles north of the ash landfill area; 

3. A cooking grease pit/ disposal area located within the northeastern 

edge of the landfill area used to dispose of cooking grease; 

4. A former landfill area, used for ash disposal between 1974 

and 1979, extending to the north and east of the 

incinerator [Solid Waste Management Unit (SWMU) 

No. SEAD-6]; 

5. A former construction debris disposal area southeast of the 

incinerator used before 1969 and until 1977 (SWMU No. SEAD-8); 

6. Former bum pits used to bum uncontaminated trash from 

1941 to 1974 and located within the landfill area 
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immediately west of the incinerator building (SWMU 

No. SEAD-14); 

7. The former cooling pond associated with the incinerator facility, 

located north of the incinerator building (SWMU No. SEAD-3); 

8. The former underground diesel fuel tank associated with the 

incinerator facility, located along the east side of the incinerator 

building; 

9. A former incinerator (Building 2207; SWMU No. SEAD-15) used to 

incinerate trash between 1974 and 1979; 

The ash landfill area has been included on the federal facilities National 

Priorities List (NPL) as of July 13, 1989. The recently completed site 

investigation (ICF, 1989) of the landfill area has documented the existence of a 

narrow plume of groundwater contamination that is believed to extend to, and 

possibly beyond, SEAD's western boundary. The contaminants of concern are 

chlorinated volatile organic compounds (VOCs): trans-1,2-dichloroethene 

(Tl 2DCLE); trichloroethene (TR CLE); and to a lesser extent, 1,2-dichloroethane 

(12DCLE), vinyl chloride (C2H3CL), and chloroform (CHCL3). Additionally, 

some heavy metals were found at or above background conditions. 

The remainder of Section 1.0 (Introduction) provides an overview of the site 

history and a description of the primary contamination sources under 

investigation. Section 2.0 (Site Conditions) is a summary of existing data and 

presents the general environmental setting. Section 3.0 (Scoping of the RI/FS) 

describes the scoping process, including project objectives, preliminary scoping 

of remedial alternatives, data gaps, and scoping of the RI. Sections 4.0 and 5.0 

contain the detailed task plans for the RI/FS. Section 6.0 (Plans and 
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C-SEADRIFS.3/WP-1.3 
04/ 28/ 91 

Management) presents the overall project management structure and includes 

the schedule for completing the RJ/FS. Appendices to the WP include the Field 

Sampling and Analysis Plan; Safety, Health, and Emergency Response Plan 

(SHERP); Quality Assurance Project Plan (QAPP); Sample Handling Protocol; 

Response to Review Comments; Scope of Work (SOW); New York State 

Department of Environmental Conservation, Division of Water, Technical and 

Operational Guidance Series 1.1.1; and New York State Department of 

Environmental Conservation, Division of Fish and Wildlife, Sediment Criteria. 

SEAD is located in the Finger Lakes region of central New York, on the west 

side of the highland separating Seneca Lake and Cayuga Lake (see 

Figure 1.1 -1). The depot covers approximately 10,600 acres and currently 

employs approximately 1,000 civilian and military personnel. 

Construction activities at SEAD were initiated in 1941. The site originally 

encompassed 11,000 acres. Subsequent expansion included a 1,524-meter (m) 

airstrip from the former Sampson Air Force Base. Currently, SEAD's mission 

includes receiving, storing, and distributing ammunition and explosives, General 

Services Administration strategic and critical materials, and the Office of Civil 

Defense engineering equipment; providing receipt, storage, and issue of items 

that support special weapons activity; and performing depot-level maintenance, 

demilitarization, and surveillance on conventional ammunition and special 

weapons. 

The general layout of the site and the primary contamination sources are 

shown in Figure 1.1-2. The landfill area is located midway along the western 

boundary of SEAD. This area has several potential contamination sources. 
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From 1941 to 1974, uncontaminated trash was burned in a series of bum pits 

east of the existing incinerator building (Building 2207). According to the 

U.S. Army Environmental Hygiene Agency (USAEHA) Solid Waste Survey 

(1975), a former incinerator operator stated that the burning pits were used for 

refuse that occasionally contained possible hazardous items. 

Between 1974 and 1977, materials intended for disposal were transported to 

the incinerator. Ashes and other residues from the incinerator were temporarily 

disposed of in an unlined cooling pond northeast of the incinerator building. 

When the pond was filled, the ashes and residues were removed, transported, 

and buried in the adjacent landfill. The incinerator was destroyed by a fire in 

1979, and the landfill has subsequently been closed. In the past, the landfill 

was misconstrued as having been capped, which is not the case. The landfill 

was covered with native soils of undetermined thickness but has not been 

closed with an engineered cover or cap. 

Due to the possibility of leachate entering the groundwater, five monitor wells 

were installed to assess groundwater quality. Several indicator parameters 

(sulfate, chloride, and specific conductance) were found in the subsequent 

analysis of groundwater samples from these wells. In October 1987, USAEHA 

installed an additional nine monitor wells in the area to define the contaminant 

plume. Seven additional monitor wells were installed in November 1989 to 

further delineate the groundwater contamination at the site. 

The area under investigation includes an underground diesel tank located along 

the east side of the incinerator. Although no visual or olfactory evidence of 
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tank leakage or of major spills has been noticed, a fuel odor was reported in 

the site investigation (ICF, 1989). 

The area under investigation under investigation also includes the construction 

debris disposal area southeast of the incinerator. This area was used as a 

disposal site for uncombustible rubble from 1969 until 1977. Several buried 

debris piles north of the ash landfill were discovered during the geophysical 

survey performed in October 1989. A grease pit/disposal area (within the 

northeast edge of the landfill) where cooking grease was disposed of and a 

possible solvent dump, discovered during a soil gas survey conducted in 

1989, will also be included in the investigation. 

The ash landfill area will be investigated as one site with several possible 

contamination sources. After the RI, subareas may be defined. The 

remediation of each defined subarea, including the incinerator building and 

underground diesel fuel tank, will be discussed in the feasibility study (FS) . 
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2_0 SITE CONDillONS 

2.1 PHYSICAL SETTING 

C-SEADRJFS.3/WP-2.1 
11/ 13/ 90 

SEAD, approximately 64 kilometers (km) south of Lake Ontario near Romulus, 

New York, lies on the western side of a broad north-to-south-trending series of 

rock terraces mantled by glacial till forming a divide that separates Cayuga 

Lake on the east and Seneca Lake on the west. The site is in an uplands area 

[generally over 600 feet (ft) in elevation]. 

Land use surrounding SEAD is largely dedicated to agricultural production with 

occasional residential development. Romulus, located adjacent to the eastern 

SEAD property boundary, is the closest community to the site and consists 

mostly of residential and small commercial establishments. Two additional 

communities are located near SEAD: Ovid, 2 miles southeast of SEAD, and 

Willard, 1 mile south. Both communities consist mostly of residential and light 

industrial/ commercial establishments. 

New York State Highways 96 and 96A adjoin the SEAD east and west 

boundaries. Recreational areas near SEAD include Sampson State Park, located 

approximately 1 mile west of SEAD, and Lake Seneca and Lake Cayuga, located 

approximately 2 miles west and 3 miles east, respectively. 

The ash landfill area is located on gently sloping terrain along the western 

boundary of SEAD, immediately east of the magazine area. The majority of the 

site, which slopes downward to the west-southwest, is vegetated with grasses 

and occasional brush thickets. Surface runoff from the area is collected in 

drainage ditches along the east-west roadway (West Smith Farm Road) and the 
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north-south roadway (West Patrol Road). Drainage offpost enters a series of 

tributaries that intermittently discharge directly to Lake Seneca (Figure 2.1-1). 

2.2 GEOLOGIC SETTING 

The overburden soils surrounding the landfill area at SEAD are comprised of 

erosional materials deposited during the Pleistocene glacial advance. This 

mantle of unconsolidated glacial deposits, described as a glacial till, overlies 

Middle Devonian bedrock formations of the Hamilton Group that collectively 

includes the Moscow Shale, Ludlowville Shale, Skaneateles Shale, and the 

Marcellus Shale Formations, in descending order. The composite thickness of 

these shale units is approximately 350 to 400 ft beneath SEAD. Beneath the 

Hamilton Group is the Onondaga Limestone, which ranges in thickness from 70 

to 80 ft . These formations dip at a shallow angle to the south-southeast across 

the area at a rate of approximately 50 feet per mile (ft/mile) (ICF, 1989). 

The soils are characterized as a poorly sorted, heterogeneous mixture of silts 

and clays with some sands. Based upon the previous site investigations, the 

overburden soil thickness is relatively uniform within and to the west of the 

landfill, but soil thickness increases to the east. The wells installed west of the 

landfill are relatively shallow, with bedrock encountered from 6 to 10 feet 

below land surface (ft-bls). Below the glacial till is weathered and fractured 

shale, usually about 5 ft thick [USAEHA Geohydrologic Study No. 

38-26-0313-(88)], which in turn overlies the unweathered shales of Hamilton 

Formation. 

At the landfill, the surface of the shale bedrock conforms to the topographical 

relief of the area and generally slopes gently downward to the west. The 
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results of previous investigations indicate that a ridge of shallow bedrock 

extends across the western portion of the landfill trending northeast to the 

southwest and dips downward to the south. Figures 2.2-1 and 2.2-2 are cross 

sections illustrating the geologic conditions at the site, as constructed from 

available drilling logs. The locations of these cross sections are illustrated in 

Figure 2.2-3. 

2.3 HYDROGEOLOGY 

The groundwater in Seneca County is derived almost entirely from precipitation. 

The precipitation is unequally distributed throughout the year, the bulk of it 

falling during the warmer months. In general, the groundwater in the surficial 

mantle is located within the pore spaces between the grains of the 

unconsolidated material. The underlying weathered and fractured shale, with a 

reported thickness of approximately 5 ft at the site, generally contains 

obtainable amounts of water. In the unweathered bedrock, water is chiefly 

located within joints, fractures, and other secondary openings. 

Nearly all the rocks in the northern third of Seneca County are sandstone and 

limestone (see Figure 2.3-1). In the areas where these rocks have been covered 

by a thick mantle of glacial deposits, many successful wells have been drilled in 

the bedrock. The sandstone and limestone beds are heavily jointed and 

fractured and in many instances show marked effects of solution cavities. The 

Camillus Shale Member of the Upper Silurian Salina formation is highly 

fractured and has many irregularly shaped voids. These openings create a 

greater storage capacity and are more conducive to movement and recovery of 

groundwater than are those in most shales. 
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The southern two-thirds of the county (the area including SEAD) is underlain 

by Middle and Upper Devonian sedimentary rocks that consist largely of beds of 

shale and flagstone interbedded with layers of sandstone and limestone of 

limited extent. The shales are relatively impermeable and adsorb, transmit, and 

yield water slowly. Although the porosity of some shales may be high, the 

small size of the openings between constituent grains inhibits rapid transmission 

of water. The joints and other secondary openings in the shales are generally 

very narrow or are filled with fine silt and clay. The number of such openings 

diminishes with depth. Because the shale beds are composed dominantly of 

insoluble clay minerals, there is little opportunity for the widening of secondary 

openings through solution activities (Mozola, 1951). 

In the general landfill area, the shallow groundwater is contained within the 

surficial soils and the upper weathered portion of the bedrock. The 

groundwater discharge is controlled by the bedrock surface and flows across the 

site toward the west-southwest. Figure 2.3-2 illustrates the potentiometric 

surface of the shallow zone measured at the site on October 24, 1988. 

The low permeability of the Hamilton Group shales tends to inhibit downward 

seepage of water from the surficial deposits. Where such beds crop out in 

steep slopes, springs or seeps generally occur, resulting from lateral movement 

of water along bedding planes, which due to low permeability of the shale, is 

prevented from going deeper (Mozola, 1951). A spring may be defined as a 

natural discharge of groundwater from a single or multiple opening(s). When 

no opening is sharply defined, but a groundwater discharge is taking place over 

a large or indefinite area, the term seep is used. Swampy areas to the north 

2-1 0 
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and northwest of the landfill, as illustrated in Figure 2.1-1, may be the result of 

surface discharge in the form of seeps. 

The hydraulic conductivity of the fractured shale is likely to be considerably 

higher than the overlying glacial till or the underlying unweathered shale. 

However, the collective transmissivity of these surficial materials is low and 

results in a low-yield aquifer system with low groundwater flow velocities. 

2.4 RESULTS OF PREVIOUS INVESTIGATIONS 

Numerous areas of known or suspected waste disposal at SEAD were delineated 

in the USATHAMA (1980) Initial Installation Assessment (IIA). This 

investigation consisted of a records search and interviews conducted with 

current and former SEAD employees. As a result of this investigation, the 

former incinerator and landfill area was initially recognized as having a 

potential for groundwater contamination. 

After this initial report, USAEHA conducted a monitoring program including 

installation of monitor wells in the landfill vicinity. From 1980 to 1987, 

USAEHA installed 15 monitor wells in the area and collected groundwater 

samples for VOC analysis. The most recent analytical results from the program 

are presented in the USAEHA Geohydrologic Study No. 38-26-0313-88 (1987). 

The study concluded that a definite contamination plume with two main 

constituents, TRCLE and T12DCLE, could be delineated. CHCL3, 12DCLE, 

C2H3CL, and a floating product that appeared to be diesel fuel were also 

detected. 
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Based on these results, SEAD instituted a sampling program for surface water 

and a privately owned offpost deep well west of the ash landfill area. No 

groundwater contamination was detected in the sampled offpost deep well. 

However, surface water sampling indicated that volatile contamination may 

extend to surface water and may have migrated offpost. It was suggested that 

the offpost surface water contamination may be due to contaminated 

groundwater seeping to the surface. 

In August 1988, ESE prepared an update of the IIA for USATHAMA and 

recommended that a site investigation be conducted at the former landfill, bum 

pit, and incinerator. 

ICF (1989) undertook a site investigation of the landfill area from September 

1988 to February 1989. The scope of the site investigation included: 

1. A soil-gas investigation, 

2. Terrain conductivity surveys using low-frequency electromagnetic 

(EM) induction and ground-penetrating radar (GPR), 

3. Soil sample collections within the landfill area for volatile and metals 

analyses, 

4. Collection of 10 groundwater samples from the existing wells for 

volatile and metals analyses, and 

5. Performance of slug tests on several of the existing wells. 

The results of the investigation indicated that the landfill contained 

contaminated fill materials and numerous buried metal objects. Relatively high 

levels of volatile chlorinated solvent chemicals such as TRCLE, T12DCLE, and 

CHCL3 were detected in the soils. Low to moderate metals concentrations were 
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detected in the soils. Groundwater within the landfill is contaminated with 

volatile chlorinated hydrocarbons at levels that have caused the formation of a 

downgradient plume extending at least to the western limits of SEAD property. 

The contaminated groundwater has been investigated only in the shallow 

aquifer extending down to competent bedrock at a depth of approximately 10 

ft-bls. The results of the investigation also indicated the potential presence of 

additional source areas to the north of the projected limits of the landfill. 

2.4.1 GROUNDWATER SAMPUNG AND ANALYSIS 

Analytical results from the November 1988 and January 1990 sampling events 

are summarized in Table 2.4-1. Concentrations of TRCLE detected during the 

November 17, 1988 and January 5, 1990 groundwater sampling events are 

presented in Figure 2.4-1. Concentrations of TRCLE, with the highest levels at 

well PT-18, have migrated to the western boundary of the SEAD, with 

concentrations of 2.4 micrograms per liter (µg/L) and 4.0 µg/L detected in PT-

15 and PT-24, respectively. These TRCLE concentrations do not include data 

contouring, as it is likely that more than one source area exists, and migration 

pathways may include more than just the shallow groundwater system (e.g., 

surface drainage and underground piping). Concentrations of TRCLE decrease 

to relatively low values downgradient from PT-18 to PT-20. Concentrations 

during the January 5, 1990 sampling event decreased from 2,500 µg/L in PT-18 

to 23.0 µg/L in PT-20 .. However, further downgradient, TRCLE concentrations 

in January 5, 1990, increased significantly from 23.0 µg/L in PT-20 to 170 

µg/L in PT-17. 
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Table 2.4-1. Analytical Results for Groundwater Sampling 

Site 
Identification 

MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
MW-33 
PT-10 
PT-10 
PT-10 
PT-11 
PT-12 
PT-12 
PT-13 
PT-14 
PT-15 
PT-15 
PT-16 
PT-17 
PT-17 
PT-18 
PT-18 
PT-19 
PT-20 
PT-20 
PT-21 
PT-21 
PT-22 
PT-22 
PT-23 
PT-24 
PT-24 
PT-25 
PT-25 

MW-28 
MW-29 
MW-30 

Test Name 

CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 
CHCL3 

C2H3CL 
C2H3CL 
C2H3CL 

Sample Date 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 15, 1988 
Nov. 16, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 17, 1988 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 16, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 16, 1990 
Jan. 5, 1990 
Nov. 17, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 17, 1988 
Jan. 5, 1990 
Nov. 17, 1988 
Jan. 5, 1990 
Nov. 17, 1988 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 16, 1988 
Jan. 5, 1990 
Nov. 16, 1990 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

2-16 

Concentration 
(µg/L) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.25 
2.25 
1.0 
1.0 
2.25 
1.0 
1.0 
1.0 
2.25 
1.0 
1.0 
2.25 

86.0 
489.0 

1.0 
1.0 
2.25 
1.0 
2.25 
1.0 
2.25 
1.0 
1.0 
2.25 
1.0 
2.25 

1.0 
1.0 
1.0 

Boolean 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
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Table 2.4-1. Analytical Results for Groundwater Sampling 
(Continued, Page 2 of 5) 

Site 
Identification 

PT-10 
PT-11 
PT-12 
PT-13 
PT-14 
PT-15 
PT-16 
PT-17 
PT-18 
PT-19 
PT-20 
PT-21 
PT-22 
PT-23 
PT-24 
PT-25 

MW-31 
MW-32 
MW-33 

PT-10 
PT-11 
PT-12 
PT-13 
PT-14 
PT-15 
PT-16 
PT-17 
PT-18 
PT-19 
PT-20 
PT-21 
PT-22 

Test Name 

C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 
C2H3CL 

C2H3CL 
C2H3CL 
C2H3CL 

C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
'C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
C2HSCL 

Sample Date 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

2-1 7 

Concentration 
(µg/L) 

1.0 
1.0 
7.0 
1.0 
1.0 
1.0 
1.0 
1.0 

10.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

10.0 
1.0 
1.0 
1.0 
1.0 

Boolean 

BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
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Table 2.4-1. Analytical Results for Groundwater Sampling 
(Continued, Page 3 of 5) 

Site 
Identification 

PT-23 
PT-24 
PT-25 

MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
MW-33 

PT-10 
PT-10 
PT-10 
PT-11 
PT-12 
PT-12 
PT-13 
PT-14 
PT-15 
PT-15 
PT-16 
PT-17 
PT-17 
PT-18 
PT-18 
PT-19 
PT-20 
PT-20 
PT-21 
PT-21 
PT-22 
PT-22 
PT-23 
PT-24 

Test Name 

C2H5CL 
C2H5CL 
C2H5CL 

C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 
C2H5CL 

TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 

Sample Date 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

Jan. 5, 1990 
Nov. 15, 1988 
Nov. 16, 1988 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 17, 1988 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 16, 1988 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 16, 1988 
Jan. 5, 1990 
Nov. 17, 1988 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 17, 1988 
Jan. 5, 1990 
Nov. 17, 1988 
Nov. 17, 1988 
Jan. 5, 1990 
Jan. 5, 1990 
Nov. 16, 1988 

2-18 

Concentration 
(µg/L) 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
2.51 
2.51 
1.0 

129.0 
1,600.0 

1.0 
1.0 
2.51 
2.40 
1.0 

170.0 
239.0 

2,500.0 
9,890.0 

1.0 
23.0 
43.70 

1.0 
2.51 

43.70 
87.0 

1.0 
2.51 

Boolean 

BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 

BDL 

BDL 

BDL 
BDL 

BDL 
BDL 



C-SEADRJFS.S/WP-V.16 
10/29/ 90 

Table 2.4-1. Analytical Results for Groundwater Sampling 
(Continued, Page 4 of 5) 

Site 
Identification 

PT-24 
PT-25 
PT-25 

MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
MW-33 

PT-10 
PT-11 
PT-12 
PT-13 
PT-14 
PT-15 
PT-16 
PT-17 
PT-18 
PT-19 
PT-20 
PT-21 
PT-22 
PT-23 
PT-24 
PT-25 

MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
MW-33 

Test Name 

TRCLE 
TRCLE 
TRCLE 

TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 
TRCLE 

T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 

T12DCE 
T12DCE 
T12DCE 
T12DCE 
T12DCE 
Tl2DCE 

Sample Date 

Jan. 5, 1990 
Jan. 5, 1990 
Nov. 16, 1988 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 
Jan. 5, 1990 

2-19 

Concentration 
(µg/L) 

4.00 
1.0 
2.51 

27.0 
1.0 
1.0 

27.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

10.0 
1.0 
1.0 
1.0 
4.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Boolean 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 



C-SEADRIFS.S/WP-V.16 
04/22/ 91 

Table 2.4-1. Analytical Results for Groundwater Sampling 
(Continued, Page 5 of 5) 

Site 
Identification 

PT-10 
PT-10 
PT-12 
PT-15 
PT-17 
PT-18 
PT-20 
PT-21 
PT-22 
PT-24 
PT-25 

PT-10 
PT-10 
PT-12 
PT-15 
PT-17 
PT-18 
PT-20 
PT-21 
PT-22 
PT-24 
PT-25 

Test Name Sample Date 

12DCE Nov. 15, 1988 
12DCE Nov. 16, 1988 
12DCE Nov. 17, 1988 
12DCE Nov. 16, 1988 
12DCE Nov. 16, 1988 
12DCE Nov. 17, 1988 
12DCE Nov. 17, 1988 
12DCE Nov. 17, 1988 
12DCE Nov. 17, 1988 
12DCE Nov. 16, 1988 
12DCE Nov. 16, 1988 

12DCLE Nov. 15, 1988 
12DCLE Nov. 16, 1988 
12DCLE Nov. 17, 1988 
12DCLE Nov. 16, 1988 
12DCLE Nov. 16, 1988 
12DCLE Nov. 17, 1988 
12DCLE Nov. 17, 1988 
12DCLE Nov. 17, 1988 
12DCLE Nov. 17, 1988 
12DCLE Nov. 16, 1988 
12DCLE Nov. 16, 1988 

Note: BDL = below detection limit. 
Boolean = concentration qualifier. 
CHCL3 = chloroform. 

C2H3CL = vinyl chloride. 
C2H5CL = chloroethane. 

12DCE = cis-1,2-dichloroethene. 
12DCLE = 1,2-dichloroethane. 
MW /PT = monitor well sample. 

Tl 2DCLE = trans-1 ,2-dichloroethene. 
TRCLE = trichloroethene. 

Source: ESE. 

2- 20 

Concentration 
(µg/L) 

2.66 
2.66 

2,790.0 
2.66 
2.66 

445.0 
53.70 

2.66 
86.90 
72 .60 

2.66 

1.15 
1.15 
1.15 
1.15 

59.60 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

Boolean 

BDL 
BDL 

BDL 
BDL 

BDL 

BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
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C-SEADRJFS.3/WP-2.8 
04/ 22/ 91 

Figure 2.4-2 presents the 12DCE concentrations detected in the groundwater 

during the November 17, 1988 and January 5, 1990 sampling events. The 

highest concentration of 12DCE (2,790 µg/L) was detected at PT-12 during the 

November 1988 sampling event. Well PT-24, at the west boundary of SEAD 

had a 12DCE concentration of 72.60 µg/L on this date. 

CHCL3 (see Table 2.4-1), a volatile constituent, was detected only in well PT-

18, at concentrations of 489 µg/L in November 1988 and 86.0 µg/L in January 

1990. The reduction in concentrations along the transport pathway is possibly 

due to loss of the volatile constituents from the shallow groundwater. 

Many of these compounds have a parent/daughter product relationship by 

biodegradation. The following flowchart illustrates the biodegradation of many 

of the constituents being investigated at SEAD (Ward et al., 1985) . An 

understanding of chemical biodegradation may be useful in comprehending the 

groundwater geochemistry of the site. 

Carbon tetrachloride ~ CHCL3 ------- methylene chloride 
(CH2CL2) 

Tetrachloro--.. TRCLE~f t~~~~LE }--C2H3CL 
ethylene ~, 1-dichloroethene 

1, 1, I -trichloroethane --+-1, 1-dichloroethane --+- chloroethane 
(C2H5CL) 

The privately owned wells west of SEAD (see Figure 2.4-2) have also been 

sampled. None of the contaminants found at SEAD were detected in these 

wells. 

2- 23 
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2.4.2 SOIL BORING SAMPLING AND ANALYSIS 

C-SEADRIFS.3/WP-2. 9 
04/ 22/ 91 

Soil samples were collected and analyzed for volatiles and metals. Samples 

were taken at approximately 2 to 3 ft-bls. The soil boring locations are shown 

in Figure 2.4-3. Analytical results for the soil boring program are presented in 

Table 2.4-2. 

As shown in Table 2.4-2, several volatiles and metals were detected in the soil 

samples. The volatile concentrations of TRCLE ranged from 660 µg/L at 

borehole BH-29 to 4 µg/L at BH-19. Concentrations of T12DCLE ranged from 

8,600 µg/L at BH-29 to 3 µg/ L at BH-19. C2H3CL was detected in BH-29 at a 

concentration of 1,700 µg/L. According to the USAEHA Geohydrologic Study 

(1987), diesel-like material was reportedly observed during the drilling of 

BH-29. Table 2.4-2 shows additional concentrations of TRCLE and T12DCLE 

were detected west of BH-29 at BH-18, BH-19, BH-24, and BH-27. East of 

BH-29, no volatile constituents were detected. 

The concentrations of metals found in the soil samples indicate the metal 

content of the Ash Landfill Area was above background levels. Four samples 

were collected from the Ash Landfill Area: SS-02, SS-03, SS-04, and SS-05. 

These samples contained elevated concentrations of zinc (ranging from 

33,000 µg/L in SS-05 to 350 µg/L in SS-03), lead (ranging from 620 µg/L in 

SS-05 to 240 µg/ L in SS-02), copper (ranging from 230 µg/L in SS-05 to 

68 µg/L in SS-03), chromium (ranging from 41 µg/L in SS-05 to 25 µg/L in 

SS-02), and cadmium (ranging from 13 µg/L in SS-02 to 2.3 µg/L in SS-04). 

These concentrations were all above the background levels indicated from 

SS-01. 

2- 25 
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Table 2.4-2. Analytical Results of Subsoil Samples 

Boreholes Date TRCLE T12DCLE C2H3CL 

BH-16 October 1987 NA NA BDL 
BH-17 October 1987 BDL 13 BDL 
BH-18 October 1987 37 6 BDL 
BH-19 October 1987 4 NA BDL 
BH-21 October 1987 NA NA NA 
BH-24 October 1987 88 7 BDL 
BH-25 October 1987 BDL BDL BDL 

N 
BH-27 October 1987 51 76 BDL I 

N BH-28 October 1987 BDL BDL BDL -..J 

BH-29 October 1987 660 8,600 1,700 
BH-30 October 1987 BDL BDL BDL 
SS-01 October 31, 1988 NA NA NA 
SS-02 October 31, 1988 BDL 16.8 NA 
SS-03 October 31, 1988 NA NA NA 
SS-04 October 31, 1988 NA NA NA 
SS-05 October 31, 1988 NA NA NA 
SS-06 October 31, 1988 BDL BDL NA 
SS-07 October 31 , 1988 BDL BDL NA 

CH2CL2 Zn Pb 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA 58 10 
73 7,100 240 
NA 350 290 
NA 1,700 250 
NA 33,000 620 
74 NA NA 

BDL NA NA 

C-SEADRIFS.3/WP-H. l 
11/ 04/ 90 

Cu Cr Cd 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
17 22 BDL 
75 25 13 
68 32 3.2 

110 32 2.3 
230 41 8.0 
NA NA NA 
NA NA NA 



Table 2.4-2. Analytical Results of Subsoil Samples (Continued, Page 2 of 2) 

Boreholes Date TRCLE T12DCLE C2H3CL CH2CL2 

SS-08 October 31, 1988 BDL BDL NA 70 
SS-09 October 31, 1988 BDL BDL NA 62 
SS-10 November 2, 1988 BDL BDL NA 27 
SS-11 November 2, 1988 NA BDL NA 66 
SS-12 November 2, 1988 BDL BDL NA 35 
SS-13 November 2, 1988 BDL BDL NA 38 

N 
I 

N Note: Cd = cadmium. Pb = lead. 00 

C2H3CL = vinyl chloride. SS = soil sample. 
CH2CL2 = methylene chloride. T12DCLE = trans-1,2-dichloroethene. 

Cr = chromium. TRCLE = trichloroethene. 
Cu = copper. Zn= zinc. 
NA = not analyzed. 

All concentrations in JLg/g. 

Source: ESE. 

Zn Pb 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

C-SEADRJFS.3/WP-H.2 
04/28/91 

Cu Cr Cd 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



2.4.3 SURFACE WATER SAMPLING AND ANALYSIS 

C-SEADRIFS.3/WP-2.10 
04/ 22/ 91 

Figure 2.4-4 shows surface water sampling locations near the ash landfill area, 

including offpost sampling locations. Table 2.4-3 presents the analytical results 

of the surface water sampling. These locations were selected along drainage 

ditches that flow downgradient from the landfill. Surface seeps downgradient 

of the landfill were also sampled. 

Volatiles (T12DCLE and TRCLE) and metals (zinc, lead, chromium, cadmium, 

barium, and copper) were detected in the surface water samples. The 

concentrations of Tl 2DCLE detected ranged from 110 µ,g/L at surface water 

sample SW-32 (taken in the drainage ditch approximately 100 ft west of the 

incinerator building) to 3.01 µ,g/L at SW-2 (taken in the drainage ditch 

approximately 800 ft west of the SEAD boundary fence). Concentrations of 

TRCLE detected ranged from 50 µ,g/L at SW-32 to 12.3 µ,g/L at SW-4, located 

in the surface water seep area, approximately 700 ft west of the SEAD 

boundary fence. 

Most samples analyzed for metals were collected offpost. Only one onpost 

sample was analyzed for metals. Surface water sample SW-10, collected just 

east of the SEAD boundary fence, had concentrations of metals above detection 

limits: 23.6 µ,g/L of zinc and 24.9 µ,g/L of barium. 

Surface water analyses indicate that contamination may extend offpost in 

surface drainage systems and surface water seeps. The offpost surface water 

contamination may be due to groundwater seepage to the surface and not as a 

direct result of surface water flow. 
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Table 2.4-3. Analytical Results of Surface Water Samples 

Surface Water 
Samples Date 

SW-01 May 15, 1989 
SW-02 May 15, 1989 
SW-03 May 15, 1989 
SW-04 May 15, 1989 
SW-05 May 15, 1989 
SW-06 May 15, 1989 
SW-07 May 15, 1989 
SW-08 May 15, 1989 
SW-09 May 15, 1989 
SW-10 May 15, 1989 
SW-31 October 1987 
SW-32 October 1987 
SW-33 October 1987 

Note: Ba = barium. 
Cd = cadmium. 
Cr = chromium. 
Cu = copper. 

T12DCLE 

3.93 
3.01 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

4 
110 
BDL 

T12DCLE = trans-1,2-dichloroethene. 

All concentrations are in µg/L. 

Source: ESE. 

TRCLE Zn Pb 

30.20 253 54.60 
18.50 135 BDL 
13.00 35.20 BDL 
12.30 274 44.90 

BDL BDL BDL 
BDL 25.30 BDL 
BDL BDL BDL 
BDL BDL BDL 
BDL BDL BDL 
BDL 23.60 BDL 

23 NA NA 
50 NA NA 

BDL NA NA 

Pb = lead. 
SW = surface water sample. 
TRCLE = trichloroethene. 
Zn = zinc. 

Cr Cd 

BDL BDL 
BDL BDL 
BDL 4.18 
BDL BDL 
BDL 9.54 
7.61 BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
NA NA 
NA NA 
NA NA 

C-SEADRIFS.3/WP-H.6 
04/ 28/ 91 

Ba Cu 

59.60 9.83 
42 .90 BDL 
30.30 BDL 
55.20 BDL 
29.10 BDL 
49.50 BDL 
23.70 BDL 
24.10 9.05 
30.00 BDL 
24.90 BDL 

NA NA 
NA NA 
NA NA 



2.4.4 AQUIFER TESTING 

C-SEADRIFS.3/WP-2.11 
11/13/90 

ICF (1989) conducted single-well aquifer tests (slug tests) in the landfill area to 

estimate the hydraulic conductivity of the water-bearing materials underlying 

the site. The slug test is applicable for fully or partially penetrating wells in 

unconfined aquifers. The procedure involves instantaneously displacing a 

volume of water in a well and measuring the water level within the well over 

an elapsed time as the well recovers. The rate of groundwater flow is then 

estimated from the hydraulic permeabilities as determined from these slug tests. 

The slug tests were performed on four shallow groundwater monitor wells 

(PT-11, PT-12, PT-15, and PT-23) screened in the overburden and upper 

(weathered) portion of the bedrock and one monitor well (PT-21) that extends 

approximately 10 ft into the bedrock. These wells were chosen because of the 

adequate thickness of the water column in the wells and their location 

downgradient of the Ash Landfill Area. Slug test data were analyzed according 

to the methods developed by Bouwer and Rice (1976). The slug-in portion of 

the test is invalid if the equilibrium water level is within the screened interval 

(Bouwer, 1989). Because monitor wells are typically designed so the 

equilibrium water level is within the screened interval, the slug-in portion of 

the data from the ICF report was not used in the groundwater flow velocity 

estimates as presented in this section. Table 2.4-4 presents the hydraulic 

conductivity values developed from the single-well aquifer tests, in addition to 

the depths of those monitor wells used in the analysis and the height of the 

water column in each of these wells. The hydraulic conductivity values 

generated from the slug test analysis were used in conjunction with the soil 

porosity estimate and the calculated groundwater flow gradient to develop an 

estimate for the average groundwater flow rate at the site. 
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Table 2.4-4. Aquifer Characteristics 

Well 
Identification 

PT-11 

PT-12 

PT-15 

PT-23 

Average 
Hydraulic 
Conductivity 

PT-21 

Well 
Depth 
(ft-bls) 

15.8 

10.0 

15.7 

9.4 

17.5 

Column 
of Water 
in Well 

(ft) 

10.3 

4.0 

9.2 

3.7 

10.2 

Note: cm/sec = centimeters per second. 
ft/ day = feet per day. 

Source: ICF, 1989. 
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C-SEADRlFS.S/WP-V.11 
11/13/90 

Hydraulic Conductivity 
(slug-out) 
(ft/day) 

0.186 

8.76 X 10-2 

3.69 X 10"3 

2.07 

0.587 

1.66 x 10-7 ft/day 



C-SEADRlFS.3/WP-2.12 
11/13/ 90 

Excluding PT-21, which had an extremely low hydraulic conductivity (slug-out) 

value of 1.66 x 10-7 feet per day (ft/day), the average hydraulic conductivity, 

as determined by the slug test analysis, was 0.587 ft/day. Typical tight clay 

soils have hydraulic conductivity values that range from 10-2 to 10-5 ft/day, and 

more permeable silty soils have hydraulic conductivity values that range from 

10 to 1 feet per second (ft/sec) (Davis, 1969). These values are similar to 

those determined by ICF. As an explanation of the low values in well PT-21, 

ICF (1989) reported that this well is screened in the unweathered portion of 

the shale. During the slug tests, little recovery of groundwater was observed in 

the well. The report further states that the well had yet to fully recover after 7 

days had elapsed. It is suspected that PT-21 is not screened in a water-bearing 

zone, and the presence of water in the well is attributed to leakage around the 

seal from the upper water-bearing zone. 

The groundwater flow gradient in the area was calculated using the distance 

between PT-17 and PT-18 ( 680 ft), located along the general direction of 

maximum gradient. The change in groundwater elevation between the two 

wells, as measured on October 24, 1988 (see Figure 2.3-2), was 14.8 ft. Thus, 

the gradient obtained for the area of interest was 2.2 x 10-2 feet per foot 

(ft/ft) . The effective porosity of the aquifer was estimated to be 11 percent 

from typical values for silty clays and shale bedrock (ICF, 1989). 

The average linear velocity of groundwater flow, calculated using the method 

described by Freeze and Cherry (1979), is based on the average value of 

hydraulic conductivity (2.07 x 104 cm/sec or 5.87 x 10-1 ft/day), the gradient 

measured between PT-17 and PT-18 (2.2 x 10-2
), and an estimate of the aquifer 
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porosity (11 percent). The linear velocity in the unconfined aquifer, for the 

area of the site between PT-17 and PT-18, based on these values is 

1.18 x 10-6 ft/day or, 43 feet per year (ft/yr). 

Figure 2.4-5 illustrates the locations of underground water lines and buried 

utilities in the ash landfill area. These underground features could serve as 

preferential paths of contaminant migration. 

2.4.5 GEOPHYSICAL SURVEY RESULTS 

2.4.5.1 ICF Geophysical SU1Vey Results 

ICF (1989) completed a geophysical sU1Vey at the site in October and 

November 1988 with the following objectives: 

1. To detect and delineate the presence and/or absence of buried metal 

within the landfill, grease pit, and ash pit areas; 

2. To determine if the buried metal could be drums or other likely 

contaminant sources; 

3. To correlate with the soil gas survey to determine the location and 

extent of contamination sources and migration pathways; and 

4. To scan areas selected for the soil gas survey for buried metal (e.g., 

drums) and utilities, so that the soil gas probe would not encounter 

such items. 

To meet these objectives, the EM induction technique, commonly referred to as 

terrain conductivity, and GPR were used. The EM survey, completed with the 

Geonics EM-31DL Terrain Conductivity Meter, was used for the majority of the 

surveillance and locating efforts and for surveying of all gridded portions of the 

site. GPR was used at selected locations to determine whether buried metal 
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targets would yield container-like signatures and to provide better depth 

discrimination needed to clear areas for the soil gas survey. 

Field measurements were made along a survey grid on SO-ft centers in the 

landfill, ash pit, and grease pit portions of the site and on 100-ft centers in the 

portion of the site downgradient from the landfill. EM measurements were 

made every 20 ft along each SO-ft and 100-ft survey line in the north-south and 

east-west directions. 

EM anomalies indicating buried metal occurred on the northernmost original 

survey line. Therefore, the survey grid was extended along the north end of 

the landfill by 100 ft. To establish continuity between the two areas, the 

survey lines were also extended from the grease pit area into the landfill and 

ash pit gridded areas. 

Figure 2.4-6 illustrates a contour plot of the EM readings taken in the north

south direction. EM readings ranged from O to 120 millimhos per meter 

(mmhos/m) and were contoured in Figure 2.4-6 with 20-mmhos/m increments. 

Actual contour values are not visible in Figure 2.4-6; however, the 

concentrations of contour lines is helpful in identifying features. This contour 

map indicates a buried water line, interpreted to be located in the area trending 

from east to west past the incinerator building. Because the contours are 

interpreted as buried metal and/or highly conductive landfill materials, the 

landfill is suspected to extend to the north outside of the survey area. The 

grease pit area, located in the eastern portion of the plot, does not exhibit 

significant changes in conductivity readings; therefore, it probably does not 
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contain buried metal or other landfilled materials similar to those observed 

adjacent to the incinerator. 

Figure 2.4-7 provides a map based on the interpretation of the EM data and 

shows where buried metal is believed to be located (ICF, 1989). Although the 

form of individual objects cannot be determined from the data, it appears that 

buried metal is scattered throughout the landfill area, generally being 

concentrated along the J, K, L, and M survey lines. Further information on the 

identity of the buried metal was provided by interpretation of the GPR survey 

data. 

Generally, the GPR survey confirmed the existence of buried metal in areas 

identified by the EM survey. Figure 2.4-8 illustrates areas surveyed by GPR 

where principal targets were detected. The GPR data provide a variety of 

signatures and particular patterns characteristic of typical landfilled and buried 

objects. Figure 2.4-8 illustrates those areas where GPR signatures indicate the 

possible presence of buried drums. These signatures could also be produced by 

cylindrical objects other than drums, such as pipes, cables, or sections of 

culvert. However, correlation of the GPR target locations with the metal 

signatures from the EM surveys shows that the objects are most likely metallic. 

2.4.5.2 ESE Geophysical Survey Results 

Detection Sciences, Inc. (1990), under the supervision of ESE, completed a 

geophysical survey at the site in October 1989. In the previous geophysical 

survey conducted by ICF in October and November 1988, which encompassed 

the ash landfill area and burning pits, geophysical anomalies were observed 

along the northern boundary of the grid presented in Figures 2.4-6 and 2.4-7 . 
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Based on these results, it was necessary to extend the investigation further 

north to delineate these anomalies. 

The ESE geophysical survey (Hunter/ESE, 1989) overlapped the 1988 ICF 

survey by two east-west trending survey lines, as shown in Figure 2.4-9. 

Originally, the ESE grid was designed to extend the ICF grid by 360 ft to the 

north before the site was cleared of brush and small trees in preparation for the 

geophysical survey. After the proposed grid area was cleared, an ash pile was 

identified on the surface east of the original grid. The grid was then extended 

to the east to include this area by shortening the northern reach to 310 ft. 

The final grid and surface features observed within this grid are presented in 

Figure 2.4-10. 

Figures 2.4-11 and 2.4-12 present the quadrature and in-phase EM contours 

developed from the survey. The surface features, as previously presented in 

Figure 2.4-10, have been superimposed on the EM contours. The EM 

anomalies correspond well to the features observed on the surface. The 

quadrature-phase or 90-degree ( ·) component is linearly proportional to the 

earth's conductivity, whereas the in-phase or 180 • component is extremely 

sensitive to high-conductivity objects such as buried metal. The 180 • 

component allows better detection of buried metal where the soils are highly 

conductive. As seen by comparing Figures 2.4-11 and 2.4-12, the correlation 

between the in-phase and quadrature-phase contours is good. Good correlation 

of the two data sets is expected, because background soils consist of relatively 

resistant silt and weathered shale, and the debris areas contain an abundance of 

metallic objects. Therefore, the background conductivities were resistive 

enough that the anomalies were evident. 
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The GPR survey was based of the field plots of the EM anomalies. The GPR 

survey map is presented in Figure 2.4-13. Due to wet, soft soil conditions in 

the northwestern portion of the survey area, the geophysics team was unable to 

maneuver the survey van close enough to this area to allow hand-pulling of the 

GPR antenna over the area previously shown to have EM anomalies. In the 

remainder of the areas where the EM showed anomalous values, GPR also 

showed evidence of disrupted earth and/or the presence of metals. GPR was 

operating with a 120 megahertz (MHz) antenna, rendering it functionally 

blinded by the transmit/receive pulse at the start of each scan. Consequently, 

the data do not show the conditions in the upper 3 ft of the subsurface. 

Because of this blind zone, GPR is unable to distinguish a shallow burial from a 

surface dumping. 

As reported by Detection Sciences, Inc. (1990), the GPR signatures within the 

burial/debris areas were remarkably homogeneous, indicating that the various 

anomalies contained relatively similar mixes of metals and nonmetals. In 

general, a busy radar signature indicates the burial of solid waste materials. 

No radar signatures indicating the presence of intact drums were observed. 

The ability of GPR to identify drums is based on buried targets having the size, 

shape, and characteristics of a buried drum (Detection Sciences, Inc., 1990). 

To the radar, a crushed drum is simply a piece of scrap metal and is not 

identifiable as a drum. 

In general, the radar (GPR) contour map (see Figure 2.4-13) indicates what 

appears to be normal soil horizons, or background conditions, over the majority 
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of the survey lines. The ash mound features as previously presented in 

Figure 2.4-10 were interpreted to be surface piles with no debris burial. 

2.4.6 ICF SOIL GAS SURVEY 

Target Environmental Services, Inc. (TES), under supervision of ICF, conducted 

a soil gas survey at SEAD in October and November 1988 (ICF, 1989). The 

primary objective of the soil gas survey was for screening to provide indications 

of likely source locations within the landfill area for correlation with the 

geophysical survey data and for detennining the best locations for subsequent 

sampling. Secondary objectives of the survey were to investigate downgradient 

contaminant migration patterns in relation to existing monitor well locations 

and to detennine whether the underground diesel fuel tank adjacent to the 

incinerator building is leaking. 

Soil gas sampling was performed across the survey grid established at the onset 

of the field investigation. Initially, approximately 80 samples were collected 

from points spanning the entire grid, with greater focus on the suspected areas 

of the landfill. Samples were collected from the following areas: 

1. The underground diesel fuel tank and in the vicinity of boring hole 

BH-29 (see Figure 2.4-3), where free-floating material had been 

reported (USAEHA Geohydrologic Study No. 38-26-0313-88); 

2. The grease pits east of the landfill area; and 

3. Within the former sludge pond. 

The soil gas grid and sampling locations were extended farther to the north 

than originally planned because the geophysical survey detected buried metal in 

that direction and because of positive soil gas results along the north side of 
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the landfill. The grid was also expanded to the west because volatile 

constituents were previously detected in groundwater samples taken near the 

western SEAD boundary. Soil gas would provide a screening technique to 

determine whether the apparent contamination was localized or was associated 

with groundwater contamination from the landfill. The density of sampling in 

the downgradient ( western) direction was increased to encompass all 100-ft 

grid points west of the landfill. 

Soil gas sample analysis on a portable gas chromatograph revealed elevated 

hydrocarbon concentrations primarily in the central portion of the survey area 

as illustrated in Figure 2.4-14. The highest total volatiles levels were detected 

north of the incinerator building, at station K-6. A compound with an elution 

time near that of toluene accounts for essentially all of the remaining volatiles 

measured on the site, outside of the K-6 area. The local anomaly at K-6 

reflects the occurrence of a nonstandardized light (volatile) hydrocarbon. Low 

concentrations of TRCLE and T12DCLE were measured on the western half of 

the site, coinciding with the points of highest total volatiles concentrations. 

During removal of the steel probe used in the soil gas technique, a liquid 

substance was observed. Soil gas samples from this location (K-6 and K-8), 

were sent to the TES laboratory for overnight analysis. Gas chromatography 

(GC) analysis indicated the presence of typical diesel fuel or kerosene 

constituents and a wide variety of volatile chlorinated species in these samples. 

Eight other locations directly surrounding this area were then sampled. These 

samples showed significantly reduced photoionization detector (PIO) readings 

and levels of volatiles in the field GC analysis, indicating that the incident 

involved a localized source of contaminants. 

2-50 



N 
I 

\J1 ...... 

.. - toO 

e SOIL GAS SAM PLic LOCATION 

0 WOODEN STAKES 

8 C 

I • ) 

~' 

i .,, _ 

J 

D 

260 ft N 

oo Oft N 

E F G 

r,: 
0 ~J~~~~~::1 

I \," "'J),\ ~ 
/ f . . .. .n 

,., 

o 50 ft N 

2 

. . ) . 
J, . 

"// 21 .,,(•' ·· "G~, :JV" 
/ 10 OS ,~Q 

. . '--: 3; . . ~r' . . . 
JO •- -._,,/ 4 1 r, t • 

~ ~ 4 , ,. ' - ~ ~ 
e J / ;-; ,;o\., . ~ '/ 

S T U V w )( 

3 

• 4 

• , ./ '\ '\. 1 , _" J • 

5 • 

7 • 

; 

~)/: 
11//. 

)
·: 

" . 

,. . 

5 

. / ·t@,, fo)J(','. . . 
) :-(/~'.. 
p.:~1 \( 

{. . ' 
ir) .··. ".;_,-oec, 

• 6 

7 

• 8 

• 9 

• 10 

• 11 

13~~---~-

(

. / 00/-41{-: 
· (Q1:1 u=-~ · 

l 
1 

• • • <' _:>: 1 1 (/ : :: < t : : 1 • : 

12 

,----------ITN I' ..... ~ / 13----

/' 

Figure 2.4-14 
SOIL GAS RESULTS 

SOURCES: TARGET ENVIRONMENTAL SERVICES. INC., 1989; ESE. 

ENVIRONMENTAL SCIENCE 
& ENGINEERING, lNC. 

"' ~ 
CJ 
)J 

~ 
"' 
~ 
~ 
~ 





( 

( 

3.0 SCOPING OF THE RI/FS 

C-SEADRIFS.3/WP-3 .1 
04/ 28/ 91 

The area at SEAD under consideration for scoping of the RI/FS consists of an 

abandoned incinerator facility that was in operation from 1974 to 1979; a 

former cooling water pond, used to cC::-01 incinerator ashes; ash landfill area, 

used for ash disposal and temporary storage during the incinerator operation 

period; burning pits, located in the landfill area and used for burning 

uncontaminated trash; construction debris disposal area; and unlined kitchen 

grease pits. In addition, ESE personnel identified the following potentially 

contaminated areas during a site visit: a limited swampy area northwest of the 

incinerator facility, suspected buried debris piles north of the ash landfill area, 

and an underground storage tank (UST) adjacent to the incinerator building. 

The overall site conditions are also taken into consideration for conceptual site 

model development. 

The scoping process includes the following: 

1 . Collection and evaluation of the existing data. 

2. Development of a conceptual site model based on the available data 

to identify the potential human health and environmental risks and 

the need for the additional data collection. 

3. Planning and execution of studies once data needs are identified. 

4. This information leads to the initial identification of the chemical

and location-specific applicable or relevant and appropriate 

requirements (ARARs). 

5. Once ARARs are identified, human health and ecological assessments 

and preliminary remedial alternatives should be identified and the FS 

and action-specific ARARs developed. 
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6. Data evaluation should be emphasized, followed by the RI and FS 

tasks. 

7. A simultaneous community involvement program should be 

developed. 

With input from all the aforementioned tasks, this RI/FS work plan was 

developed for site characterization and remedial alternatives development. 

The existing data evaluation and site visit by ESE personnel (September 25, 

1990) provides an overview of site conditions at the ash landfill area of SEAD. 

The following is an overview of the potential and identified contaminated areas 

and migration pathways of contaminants at the site. 

3.1 CONCEPTUAL SITE MODEL 

This section includes identification of waste sources, exposure pathways, and 

receptors at the SEAD site. Known and suspected sources of contamination, 

types of contaminants and affected media, known and potential routes of 

migration, and known and potential human and environmental receptors will be 

identified. 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 ash landfill area. 

3.1.1 CONTAMINATION SOURCES 

The waste or contamination sources include the following: 

1. A possible solvent dump located west of the former ash landfill, based 

on a soil gas survey (ICF, 1989); 

2. Suspected buried debris piles north of the ash landfill area; 
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3. Grease pits, on the northeast edge of the landfill, used for the 

disposal of used kitchen grease; 

4. A landfill extending north and east of the incinerator building, used 

for disposing of incinerator ash between 1974 and 1979 (SWMU 

No. SEAD-6); 

5. An abandoned construction debris disposal area south of the 

incinerator/ash landfill area on the south side of South Smith Farm 

Road (SWMU No. SEAD-8); 

6. Burning pits west of the incinerator building, and within the landfill 

area, that were used to burn uncontaminated trash from 1941 to 

1974 (SWMU No. SEAD-14); 

7. A cooling pond, adjacent to the incinerator building, used for cooling 

the incinerator (SWMU No. SEAD-3) ; 

8. A UST, used to store diesel fuel, located adjacent to the incinerator 

building; and 

9. A former incinerator (Building 2207), used to incinerate trash 

between 1974 and 1979 (SWMU No. SEAD-15). 

3.1.2 MIGRATION PATI-IWAYS 

Within the landfill area, contamination sources are within or near the more 

permeable weathered zone of shale bedrock, at approximately 3 to 10 ft below 

existing gradient. Contaminant migration in the shallow aquifer should occur, 

although at a low velocity. Soils disturbed by landfill activity would render the 

site more permeable to the contaminants, thus accelerating the downgradient 

migration. Horizontal groundwater migration is to the west or southwest, with 

local flow direction controlled by bedrock interfaces. There is no evidence of a 

significant connection between the shallow groundwater and the deeper 
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aquifers. The surface water runoff from the landfill area is toward the west 

boundary of SEAD via a system of ditches and culverts that eventually connects 

to Seneca Lake. 

The following are the essential plausible migration pathways to be considered: 

1. Soil contamination onsite resulting from the releases from likely 

contaminated sources. 

2. Air contamination from volatilization of the contaminants from soil 

and surface water. Dust may also be generated during some site 

investigation and remedial activities. 

3. Groundwater contamination due to contaminant migration from 

subsurface and surface sources. 

4. Surface water contamination might be due to the potential surface 

runoff from the contaminated soils and contaminated ditches, culverts 

(surface waterbodies), etc. 

As shown in Figure 3.1-1, the most heavily contaminated zone within the 

landfill encompasses an area of approximately 250 ft extending east-west and 

800 ft extending north-south, if both organic and inorganic contaminant sources 

are to be considered (ICF, 1989). If only volatile organic sources are to be 

considered, an area of about 100 by 300 ft has been identified as contaminated 

(ICF, 1989). Soils contaminated with metals extend from surface to a depth of 

approximately 7 ft. Existing monitor well sampling data indicate groundwater 

contamination from the possible subsurface or surface contamination sources. 

A contaminant plume from one or more sources in the landfill area has 

migrated to, and likely extends beyond, the western boundary of the site. 

There is a considerable variation in the relative concentrations of various 
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contaminants found in different monitor wells . The overall groundwater 

migration is in a west-southwest direction, as indicated by the contaminant 

plume and a potentiometric map developed from water-level measurements 

obtained on October 24, 1988 (see Figure 2.3-2). 

In the groundwater, the voes exceeding state and federal standards are 

T12DeLE, TReLE, 12DeLE, e2H3eL, and eHeL3. A floating product that 

appeared to be diesel fuel (USAEHA, 1987) was also observed. The only 

inorganic contaminants identified in the groundwater are magnesium, zinc, 

calcium, sodium, and potassium. 

The soil gas survey (IeF, 1989) indicated the presence of a voe similar to 

toluene (an intermediate structure to T12DeLE and TReLE). This voe was 

present in the west-central portion of the landfill and near the northwest comer 

of the suspected landfill area. The subsurface soils were contaminated with 

eH2eL2 at modest levels. The absence of high concentrations of voes in the 

surface and uppermost layers of soil boring samples is consistent with the 

principal source being located below the soil sampling depths. The moderate or 

low levels of voes in the surficial and subsurficial samples were due to 

volatilization and readsorption onto the soil matrix or entrainment in the soil 

gas phase. The results of the soil gas survey indicate that the sources of voe 

contamination are primarily located in the west side of the total landfill area. 

During the IIA study, ESE (1988) installed monitor wells around the landfill 

area due to the presence of indicator parameters such as sulfate and chloride 

and specific conductance of water in the groundwater in the landfill area, 
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indicating the possibility of leaching from the closed landfill area (USAEHA, 

1981). 

Surface runoff of the contaminants from the SEAD site to the adjacent surface 

water bodies is highly probable due to the site's physiographic location. 

Surface water sampling (e.g., Kendaia Creek northwest of the site) is needed to 

identify the suspected surficial contaminant migration from the incinerator and 

surrounding areas. 

Fungal growth and dust similar to incinerator ash are in the incinerator 

building (ICF, 1989), and sampling for potential contaminants at the incinerator 

building should be performed. 

3.1.3 POTENTIAL RECEPTORS AT THE SITE 

The potential receptor populations at the SEAD site include the human 

population living and working in the area; occasional visitors; ecological 

organisms, including the terrestrial and aquatic animals living in the area; and 

the aquatic and terrestrial plant species growing in this area. 

The onsite two human populations identified as the potential receptors of the 

contaminants at the SEAD landfill site are onsite remediation workers and 

military personnel visitors who frequent the affected offpost areas west of the 

site. Contaminants can potentially migrate offpost via surface water and 

shallow groundwater runoff. 

Onsite workers and military personnel could be exposed to contaminants in the 

air (wind), soil, groundwater, and surface water. Exposure to the contaminants 
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in the air could be through inhalation of contaminated air, direct dermal 

contact, and consumption of biota (i.e., local animals and plants that might 

bioaccumulate the contaminant) that grow in contaminated air. 

Exposure to contaminants in the soil could occur directly by incidental ingestion 

and dermal contact. Indirect pathways include exposure via soil contaminants 

in surface water runoff from washing and irrigation purposes and consumption 

of biota grown in contaminated surface water. Potential exposure to 

contaminants in groundwater could occur through ingestion of groundwater 

from potable wells, direct dermal contact through showering and washing 

activities, and exposure to the biota grown in contaminated groundwater. 

Indirect exposure pathways to contaminants in the groundwater seep/swampy 

area include direct dermal contact, ingestion, and consumption of biota grown 

in the contaminated groundwater. 

The offsite human receptor population includes residents living in the 

surrounding offpost area, individuals visiting and working at Sampson State 

Park, and individuals using the surface water for recreational purposes such as 

swimming, wading, and fishing. Contaminated groundwater and surface water 

from SEAD could potentially migrate to areas west of the SEAD boundary. 

Exposure to the offsite population could occur through direct dermal contact 

with surface water, incidental ingestion during swimming, and consumption of 

fish from contaminated surface water. 

The terrestrial animals that may frequent contaminated areas of the operable 

unit at SEAD have the same potential for exposure as the onsite workers. In 

addition, consumption of contaminated vegetation, biota (prey), contaminated 
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surface water, as well as burrowing in the contaminated soils also could 

contribute to the contaminant uptake in these animals. Aquatic organisms are 

considered to be relatively minor receptor populations for the SEAD site 

because the site contains no identified stable surface water bodies. Amphibians 

and other seasonal animal populations may use vernal pools (such as the 

cooling pond) during springtime. However, surlace water runoff potentially 

could influence the aquatic populations of the regional lakes. The potential 

exposure routes could be through ingestion of contaminated water or sediments 

and biota growing in the contaminated water. 

3.1.4 EXPOSURE PATI-IWAY ANALYSIS 

The exposure pathways for each contamination source at SEAD can be 

identified based on the available information. The exposure pathways for the 

ash landfill, possible solvent dump, burning pits, buried debris piles, and 

construction debris disposal area are similar because the contamination media 

and exposed population are also identical. In Figure 3.1-2, the different 

potential source release mechanisms, pathways, exposure routes, and receptor 

populations for contamination from the ash landfill, possible solvent dump, 

burning pits, buried debris piles, and construction debris disposal area are 

conceptualized. Figure 3.1-3 illustrates the potential contaminant release and 

exposure pathway analysis from the cooling water pond and any other similar 

surlace water bodies that might be onsite. Figure 3.1-4 depicts the exposure 

pathway analysis for the UST. The potential exposure pathway analysis for the 

kitchen grease pits at SEAD is presented in Figure 3.1-5. Finally, the potential 

exposure pathway analysis for the incinerator building at SEAD is presented in 

Figure 3.1-6. 
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3.1.5 SAMPUNG REQUIREMENTS FOR THE SEAD LANDFIIl./BURNING PITS 
SITE 

Additional sampling requirements are needed for an accurate assessment of the 

extent of contamination at the SEAD ash landfill site. Surface soil sampling 

needs to be conducted over the entire site. The full scope of the subsurface 

soil sampling will be based on the geophysical and soil gas investigation results. 

The areas of interest for soil sampling include different suspected and identified 

source areas, such as the UST. 

Air sampling is not identified as an important task during the site 

characterization and early RI phases. However, some dust sampling of the 

incinerator building for analysis of incinerator-operation-related contaminants 

should be performed. 

Surface water sampling (e.g., Kendaia Creek northwest of the site) is needed to 

identify the suspected surficial contaminant migration from the incinerator and 

railway unloading operations and spills around the burning pits area. Sediment 

and/or water sampling is required at the cooling water pond, identifiable 

swampy areas, and surface water bodies and ditches onpost as well as offpost. 

Installation of new monitor wells and additional groundwater sampling 

requirements should be determined based on the hydrogeological survey results. 

3.2 SCOPING OF POTENTIAL REMEDIAL ACilON ALTERNATIVES 

The primary focus of the supplemental RI will be to provide the requisite data 

to complete the FS and select a cost-effective remedial alternative. 

Contamination has been observed in soils and groundwater at the site; the risks 
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associated with these contamination pathways and the possible contamination 

of surface water and sediments will be addressed in the final risk assessment 

(RA). If the risks are unacceptable, the no-action alternative will be excluded 

from consideration, and specific remedial actions will be considered. Such 

remedial actions will be required to minimize the possible release of 

contaminants from each of the primary contamination source areas and control 

the migration of contaminated surface water, groundwater, and sediments. 

Thus, to be effective for the site, remediation schemes will require 

implementation of source and migration control measures. 

Based on the previous site data, preliminary remedial action objectives have 

been developed for human health and environmental protection (see 

Table 3.2-1). As shown in Table 3.2-1, general response actions were 

developed for all remedial action objectives. They include treatment (physical, 

chemical, biological, or thermal), diversion, containment, removal, and onsite or 

offsite disposal. Potential remedial technologies associated with each response 

action are also listed in Table 3.2-1. A detail of the process options of the 

initial screening process is listed in the following paragraphs. The preliminary 

elimination of infeasible remedial technologies was based on the applicability of 

the technology to the current site conditions and waste characteristics. The 

final selection will be based on the final RA. The following are the 

groundwater and surface water remedial process options that could be 

applicable: 

Treatment 

Physical 
Sedimentation 
Flocculation 
Air Stripping 
Filtration 
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Table 3.2-1. Preliminary Remedial Action Objectives (RAOs) , General Response Actions, and 
Technology Types for the Ash Landfill Area Operable Unit 

General Response Remedial Technology 
Environmental RAOs (from past Actions Types (for General 

Media field data) (for all RAOs) Response Actions) 

Groundwater For Human Health No Action/ No Action/Institutional 
Prevent ingestion of Institutional Actions : Options: 
water having the human No action Fencing 
carcinogen vinyl chloride Use restrictions Limit use 
and suspected human Monitoring only 
carcinogens TRCLE; Containment 
12DCLE; and CHCL3 in Containment Actions: Technologies : 
excess of SDWA MCLs. Containment Capping 

Subsurface barriers 
Prevent ingestion of Removal/Treatment/ 
water having 12DCE and Disposal Actions : Removal/Collection 
Tl2DCLE in excess of Collection/removal Technologies: 
SDWA MCLs Onsite treatment Physical treatment 

In situ treatment Chemical treatment 
For Environmental Onsite or offsite Biological treatment 
Protection disposal Thermal treatment 
Restore surficial 
groundwater aquifer to Innovative Technologies: 
SDWA MCLs. In situ treatment 

Disposal Technologies: 
POTWs 
Surface water 
discharge 

Soil For Human Health No Action/ No Action/Institutional 
Prevent ingestion/ direct Institutional Actions : Options: 
contact with soil having No action Fencing 
human carcinogen Use restrictions Limit use 
chromium and suspected 
human carcinogen Containment Actions: Containment 
TRCLE in excess of the Containment Technologies: 
proposed RCRA Capping 
Corrective Action Levels. Excavation/Treatment Subsurface barriers 

Actions: Surface controls 
For Environmental Excavation 
Protection Treatment Removal Technologies : 
Prevent migration of In situ treatment Excavation 
contaminants listed Disposal 
previously that would Treatment Technologies: 
result in groundwater Physical treatment 
contamination in excess Chemical treatment 
of SDWA MCLs. Biological treatment 

Thermal treatment 

Innovative Technologies: 
In situ treatment 
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Table 3.2-1. Preliminary Remedial Action Objectives (RAOs), General Response Actions, and 
Technology Types for the Ash Landfill Area Operable Unit (Continued, Page 2 of 3) 

Environmental 
Media 

Surface 
Water 

Sediment 

Air 

RAOs (from past 
field data) 

For Human Health 
Prevent ingestion of 
water having the 
suspected human 
carcinogens TRCLE; 
12DCLE; and lead in 
excess of SOWA MCLs. 

Prevent ingestion of 
water having barium; 
cadmium; copper; and 
T12DCLE in excess of 
SOWA MCLs. 

For Environmental 
Protection 
Restore surface water to 
MCLs for contaminants 
listed previously. 

No RAOs can be 
developed from the 
existing site data on the 
site sediments. 

RAOs will be developed 
after the RI, if 
contaminants are 
detected in excess of 
applicable ARARs. 

No RAOs can be 
developed from the 
existing site data on air. 

RAOs will be developed 
after the RI, if 
contaminants are 
detected in excess of 
applicable ARARs. 
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General Response 
Actions 

(for all RAOs) 

No Action/ 
Institutional Actions: 

No action 
Use restrictions 
Monitoring only 

Collection/ Treatment 
Actions: 

Surface water 
runoff interception 

Treatment/ discharge 

Remedial Technology 
Types (for General 
Response Actions) 

No Action/Institutional 
Options: 

Fencing 
Limit use 

Collection Technologies : 
Surface controls 

Treatment Technologies : 
Physical treatment 
Chemical treatment 
Biological treatment 

Disposal Technologies : 
POTWs 
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Table 3.2-1. Preliminary Remedial Action Objectives (RAOs) , General Response Actions, and 
Technology Types for the Ash Landfill Area Operable Unit (Continued, Page 3 of 3) 

Environmental 
Media 

Structure 

RAOs (from past 
field data) 

No RAOs can be 
developed from the 
existing site data on the 
incinerator. 

RAOs will be developed 
after the RI , if 
contaminants are 
detected in excess of 
applicable ARARs. 

Source: EPA, 1988. 
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General Response 
Actions 

(for all RAOs) 

Remedial Technology 
Types (for General 
Response Actions) 



( 

Carbon Adsorption 
Reverse Osmosis 
Ion Exchange 

Chemical 
Chemical Precipitation 
Chemical Oxidation/Reduction 
Oxidation by Hydrogen Peroxide 
Ozonation 
Electrolytic Oxidation/Reduction 

Biological 
Activated Sludge 
Rotating Biological Contactors 
Anaerobic Digestion 
Powdered Activated Carbon (PAC) 
Sequencing Batch Reactor (SBR) 
PAC-Enhanced SBR 
Trickling Filter 
Biological Towers 
Fluidized-Bed Biological Reactor 

Thermal 
Liquid Injection Incinerator 
Wet-Air Oxidation 
Steam Stripping 

Innovative Technologies 
Supercritical Water Oxidation 
In Situ Biodegradation 

Diversion 

Dikes and Berms 
Ditches and Trenches 

Containment 

Subsurface Barriers 
Capping 
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Removal and Disposal 

Extraction Wells/Trenches 
Injection Wells/Trenches 
Surface Water Discharge 
Spray Irrigation 
Publicly Owned Treatment Works (POTWs) 

C-SEADRIFS.3/WP-3.12 
04/28/91 

The following remedial process options could be applicable technologies 

pertaining to the soil contamination at the site: 

Treatment 

Physical 
Soil Flushing/Soil Washing 
Chelation 
Solidification/ Stabilization 
Soil Aeration 

Thermal 
Rotary Kiln Incinerator 
Circulating Bed Combuster 

Innovative Technologies 
In Situ Vitrification 
Low-Temperature Decomposition 

Containment 

Capping 

Removal and Disposal 

Excavation 
Dredging 
Landfilling 
Dewatering 

Based on the final RA, these technologies can be combined into preliminary 

alternatives for the remediation of contaminated soils, sediments, surface water, 

and groundwater found at the site during the RI. These preliminary remedial 
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alternatives, presented in Table 3.2-2, offer general methods for remediation of 

the contaminated media identified in the conceptual site model. 

3.3 PRElJMINARY IDENTIFICATION OF ARARs 

Section 121 (d) of the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA) as amended by the Superfund Amendments and 

Reauthorization Act of 1986 (SARA) requires that remedial actions attain a 

degree of contaminant cleanup that ensures protection of public health and the 

environment. SARA also requires compliance with criteria and standards 

promulgated under federal environmental statutes or with state standards and 

criteria that are more stringent than federal standards [SARA, 

Sec. 121(d)(2)(a)]. Furthermore, the National Oil and Hazardous Substances 

Contingency Plan (NCP) requires the determination of the extent to which 

federal or state public health and environmental standards are applicable or 

relevant and appropriate to the contaminants identified at a site under 

investigation. In addition, other federal or state advisories, criteria, and 

guidance must be examined to determine if they are relevant and appropriate 

for the development of remedial actions for the site. Applicable requirements 

are defined as those federal or state standards that would be legally binding by 

the circumstances at a site, if a response were not being undertaken pursuant 

to CERCLA of 1980. Relevant and appropriate requirements are defined as 

those federal or state standards designed to apply to circumstances similar to 

those encountered at CERCLA sites, such that their application is appropriate 

even though clear jurisdictional application has not been established. Although 

SARA mandates that remediation meet federal and state ARARs, compliance 

with ARARs is not the only factor that determines which remedial alternative is 

selected. Remediation must be protective of human health and the 
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Table 3.2-2. Preliminary Remedial Alternatives 

SOIL ALTERNATIVES 

C-SEADRJFS.5/WP-V. 9 
04/ 22/91 

S-1: Removal, Onsite Treatment (Physical, Thermal, and/ or Innovative 

Technology), Disposal 

S-2: In Situ Treatment 

S-3: Containment 

S-4: Removal and Offsite Disposal 

S-5: No Action 

SEDIMENT ALTERNATIVES 

SED-1: Removal, Soil Alternative S-1 or S-4 

SED-2: Soil Alternative S-3 

SED-3: No Action 

GROUNDWATER ALTERNATIVES 

GW-1: Removal, Onsite Treatment (Physical, Chemical, Biological, Thermal, 

and/or Innovative Technology), Disposal 

GW-2: In Situ Biodegradation 

GW-3: Containment 

GW-4: No Action 

SURF ACE WATER ALTERNATIVES 

SW-1: Removal, Onsite Treatment (Physical, Chemical, Biological, Thermal, 

and/or Innovative Technology), Disposal 

SW-2: Diversion, Surface Water Alternative SW-1 

SW-3: No Action 

Source: ESE. 
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environment, be cost effective, and use permanent solutions and treatment 

technologies to the maximum extent practicable. 

ARARs typically fall into three categories: 

1. Chemical-specific requirements place a health-based or risk-based limit 

on the amount of a given chemical that can be discharged into, or be 

present in, the environment. 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 (NMQS). 

2. Location-specific requirements restrict activities, depending on 

characteristics of the site or surrounding areas. For example, 

regulations on floodplains and wetlands place specific limits on 

federal activities in floodplains and wetlands. 

3. Action-specific requirements are generally technology based and either 

place restrictions on, or establish directives to, undertaking specific 

types of remedial activities at a hazardous substance release or 

cleanup. An example of an action-specific ARAR would be the 

Resource Conservation and Recovery Act (RCRA) closure regulations 

codified at 40 Code of Federal Regulations (CFR) Part 264 Subparts 

G, K, and N. 

During this preliminary identification of ARARs for SEAD, the primary focus 

will be on chemical-specific requirements, with limited description of location

and action-specific requirements. In the initial selection of chemical-specific 

ARARs, attention will be focused on those contaminants identified during 

preliminary site investigations. 
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3.3.1 o-IEMICAL-SPECIFIC ARARs 

C-SEADRJFS.3/WP-3 .15 
04/ 28/ 91 

A preliminary evaluation of site conditions indicates that the media of potential 

concern are soil, groundwater, surface water, and air. Chemical-specific ARARs 

will be described for each of these in tum. Intermittent surface water on the 

site with potential discharge to Seneca Lake might be affected by site 

contaminants. The results of an RA will be used to select a level of exposure 

to site contaminants that effectively protects public health and the environment. 

In that assessment, if ARARs are determined not to be sufficiently protective of 

public health and the environment, chemical-specific advisory levels, which are 

not ARARs, will have to be considered in the derivation of site-specific, risk

based target cleanup levels. 

3.3.1.1 Federal and State of New York ARARs 

Groundwater 

The U.S. Environmental Protection Agency (EPA) has proposed that MCLs 

promulgated under the Safe Drinking Water Act (SOWA) generally will be the 

relevant and appropriate cleanup standard for groundwater that is or may be 

used for drinking water [EPA, 52 Federal Register (FR) 32496]. Although 

SOWA deals most directly with standards for drinking water quality, technically 

it regulates water as a delivered product rather than as an environmental 

medium. SARA is also ambiguous on this issue: Section 121 cites both SOWA 

and RCRA SOWA, among other federal laws, as sources of potential ARARs. It 

also mandates compliance with the nonenforceable maximum contaminant level 

goals (MCLGs) and federal AWQC where they are relevant and appropriate to 

the circumstances of the release. The overriding EPA philosophy on this issue 

is the restoration of contaminated groundwater to its highest beneficial use. 
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Table 3.3-1 lists the potential groundwater ARARs for possible contaminants at 

SEAD. Federal MCLs or proposed MCLs exist for all of these contaminants, and 

because the groundwater might at some time in the future be used as a 

drinking water source, they should be considered as ARARs. State of New York 

water quality criteria also exist for all the contaminants, and in a number of 

cases (T12DCLE and copper), the state criteria are more stringent than the 

federal criteria. State of New York standards and guidance values are 

contained in the New York State Department of Environmental Conservation 

(NYSDEC), Division of Water (DOW), Technical and Operations Guidance 

Series (TOGS) 1.1.1 (see Appendix G). 

Surface Water 

Table 3.3-1 lists the potential surface water ARARs for possible contaminants 

that have been identified at SEAD. These ARARs deal with the protection of 

freshwater aquatic organisms rather than human health. With the exception of 

zinc, the state criteria are patterned on the federal criteria. State of New York 

standards and guidance values are contained in the NYSDEC, DOW, TOGS 

1.1.1. In addition, the New York State Environmental Conservation Law 

Article 15 (Water Resources Law) needs to be identified when surface ARARs 

are described. 

Soil 

Generally, federal criteria for acceptable contaminant levels in soil have not 

been established. However, the EPA Office of Solid Waste and Emergency 

Response (OSWER) recently issued a directive setting forth an interim soil 

cleanup level for total lead at CERCLA sites [OSWER Directive #9355.4-02 
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Table 3o 3-L ARARs tor the Protec tio n ot 1-luman a nd Environme ntal llealth ior con s titue nt ::: J_uenLlJ :i,!J in Ground1,1a t e r and/or 

Sur.face Water at SEAD 

Ana l ytes/Paramcte rs 

CONDUCTIVITY (ur/io/cm) 
pH ( s tandard uni t s ) 
ALKALINI TY (mg/L as CaC03 ) 
TOTAL DISSOLVED SOLIDS (mg/L) 
COHHON ANION S ( mg/L) 

Brom i de 
Chlor i de 
fluoride 
Nitrate ( as nitrogen) 
Nitrite ( as nitrogen) 
Sul fat e 

DI SSOLVED OXYGEM (mg/L) 

METALS/ME TALLOIDS ( mg/ L) 
Aluninum 
Antimony 
Arsenic 
BariU11 
Be r y l l iun 
Cadn iun 
Ca lciun 
Chromiun (VI) 
ChromiUTI (Ill) 
Copper 
Iron 
Lead 
f1agne s iun 
-Mangclnese 
Mercury 
Nicke l 
Phos phorus 
Pota ss iun 
Se leniun 
Si l ver 
Sod i UTI 
Thal l iun 
Vaoad iun 
Zinc 

PETROLEUM HYDROCARBONS ( mg/ L) 

VOLATILE ORGA NI CS (ug/L) 
Acetone 
Benzene 
Bromodi chloromethane 
Bromoform 
Ca rbon tetrachloride 
Carbon disulfide 
Ch l orobenzene 

• Ch loroform 
Chloroethane 
Ch l oromethane 
Di bromoch l oromethane 
Di ch l orod if l uoromethane 
1, 1-Dichloroethanc 
1, 2-D ichloroethanc 
1, 1-Di ch loroethene 
cis-1 , 2-0ich loroethene 
trans -1 , 2-0ich loroethene 
1 , 2- D i ch l oropropane 
cis- 1,3-0ichloropropenc 
trans- 1,3-0ichloropropene 
0 i ethyl ethe r 
Ethyl benzene 
Me thylene chloride 
Methyl ethyl ketone 
Methy l i sobutyl ketone 
1, 1 ,2 , 2- Tetrachloroethane 
T etrach loroethene 
Toluene 
1, 1, 1-Trich loroethane 
Tri ch l oroethene 
Tri ch l orof luoromethane 
Vinyl chloride 
Xylenes (tota l) 

SEM IVOLAT ILE ORGANICS (ug/L) 
Phenol· 
2 , 4-0 imethylphenol 
4, 6-0 i ni tro-2-methylphenol 
4-Chloroani l ine 
4-Nitroani line 
1,2-0ichlorobenzene 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
1,2,4 - Trichlorobenzene 
2_, 4 , 6-Trin i trotoluene 
-Acenapht hene 
Anthracene 
Benz{a)anthracene 
Benzo(b) fluoranthene 
Benzo( k) fl uoranthene 
Benzo(g, h, i )peryl ene 
Benzo( a ) pyrene 
Chryscne 
Di bcnz(a, h )anthracene 

EPA 
Oral Ana lytical 

PP lloE Met hod HDL 

N 
N 
N A403 1 
N E160.1 10 
N 
N D A429 0 . 5 
N D A429 0.5 
N 0 A4 29 0.5 
N D 353.2 0.01 
N D 353.2 0.01 
N D A4 29 0.5 
N 

N Sl/3005 / Sl/6010 0_0275 
y 0 Sl/3005 / Sl/6010 0.0451 
y A Sl/7060 0_0023 
N 0 Sl/3005/ Sl/6010 0.0011 
y B2 Sl/3005 /Sl/6010 0 .0019 
y 0 Sl/30C5/ Sl/6010 0.0040 
N Sl/3005/ Sl/6010 0.0141 
y 0 Sl/3005/Sl/71 91 0 _0023 
y 0 Sl/3005/ Sl/7191 0.0023 
y 0 Sl/3005 / Sl/6010 0_0036 
N Sl/3005/ Sl/6010 0_0109 
y B2 Sl/3005/ Sl/7421 0 .0014 
N S113005/ Sl/6010 0.0330 
N Sl/3005/ Sl/6010 0.0010 
y 0 S113005/Sl/6010 0 _0002 
y 0 Sl/3005/Sl/6010 0_0260 
N 
N Sl/3005 /Sl/60 10 0 _563 
y D Sl/7740 0.0018 
y D Sl/3005/ Sl/6010 0.0068 
N Sl/3005/Sl/6010 0.133 
y D Sl/3005/Sl/6010 0.161 
N D Sl/3005/ Sl/6010 0_0060 
y D Sl/3005/Sl/60 10 0.0042 

N E418 .1 0 .1 

y 0 Sl/8240 9 . 0 
y A Sl/5030/ Sl/8020 0 .20 
y 82 Sl/5030/Sl/8010 0.500 
y B2 Sl/5030/ Sl/8010 1.00 
y 82 Sl/5030/Sl/8010 0.600 
y 0 Sl/8240 2. 5 
y 0 Sl/5030/Sl/8020 0.340 
y B2 Sl/5030/ Sl/8010 0_500 
y 0 Sl/5030/Sl/8010 0_770 
y C Sl/5030/Sl/8010 0 _400 
y C Sl/5030/Sl/8010 o_soo 
y 0 Sl/5030/Sl/80 10 0 .600 
y C Sl/5030/Sl/8010 0.400 
y B2 Sl/5030/ Sl/8010 0.500 
y C Sl/5030/ Sl/8010 0.400 
y 0 Sl/5030/ Sl/8010 0.200 
y 0 Sl/5030/ Sl/8010 0.200 
y B2 Sl/5030/Sl/8010 0.200 
N D Sl/5030/Sl/8010 0.400 
N B2 Sl/5030/Sl/8010 0 .700 
y 0 S118240 2 
y 0 Sl/5030/Sl/8020 0.50 
y B2 Sl/5030/Sl/8010 1.40 
y D Sl/8240 5.3 
y D Sl/8240 4.0 
y C Sl/5030/ Sl/8010 0.200 
y B2 Sl/5030/Sl/8010 0 .200 
y 0 Sl/5030/Sl/8020 0.30 
y 0 Sl/5030/ Sl/8010 0.200 
y B2 Sl/5030/Sl/8010 0 .250 
y 0 Sl/5030/Sl/8010 0 .400 
y A Sl/5030/Sl/8010 0 .250 
y 0 Sl/5030/$1/8020 0.90 

y 0 Sl/3510/Sl/8270 2 .0 
y 0 Sl/35 10/S118270 2 . 0 
y D Sl/35 10/S118270 20 .0 
y D S113510/Sl/8270 2.0 
y D Sl/3510/S118270 2.0 
y 0 S115030/Sl/8020 0.500 
y 0 Sl/3510/Sl/8270 1. 0 
y B2 S113510/S118270 1.0 
y 0 Sl/3510/Sl/8270 1.0 
y C USATHAMA Ul/14 0 . 588 
y D S1135 10/S118270 1.0 
y 0 Sl/35 10/S118270 1 .0 
y B2 Sl/3510/Sl/8270 1 .0 
y 82 S1135 10/S118270 1.5 
y B2 S113510/Sl/8270 1 .5 
y 0 S1135 10/S118270 2.5 
y B2 Sl/3510/Sl/8270 2.0 
y B2 Sl/3510/Sl/8270 1.0 

B2 Sl/35 10/Sl/8270 2.5 

POL 

5 
so 

2.5 
2 . 5 
2.5 

0 .05 
0.05 
2.5 

0. 1375 
0.2255 

0.01 2 
o_oos5 
0 .0095 
0.0020 
0.0705 

0.01 2 
0 .01 2 

0.0180 
0.0545 
0.007 

0.1650 
0.0050 
0.001 

0.1300 

2.815 
0 . 009 

0.0340 
0 . 665 
0 . 805 

0.0300 
0.0210 

0.5 

45.0 
1.0 

2_so 
5.00 

3_000 
12.5 
1-70 
2.50 
3.85 
2 _00 
2.50 
3_00 
2.00 
2 . 50 
2.00 
1.00 
1.00 
1.00 
2.00 
3. 50 

10 
2 . 50 
7.00 
26.5 
20.0 
1-00 
1.00 

1.5 
1.00 
1.25 
2.00 
1.25 
4.5 

10 
10 

100 
10 
10 

2.50 
5.0 
5 .0 
5.0 

2 . 940 
5.0 
5.0 
5.0 
7. 5 
7.5 

13 
10 

5.0 
13 

MCL 

4 
10 p 

1 p 
400 p 

0.01 p 
0.05 

1 
0.001 p 
0.0 1 • 

. 0.05 j 
0.05 j 

1.3 

0.005/0.01 p, k· 

0.002 
0.1 p 

0 . 01 
0.05 

0.002 p 

s 
100 n 
100 n 

s 

100 p 
100 n 

100 n 

5 
7 p 

70 p 
100 p 

5 p 

700 p 
s p 

s p 
2000 p 

200 
5 

2 
10000 p 

600 p 

75 
9 p 

5 X 
7.5 X 

7.5 X 

0.2 p 
5 X 

13 X 

SDI/A 

HCLG SHCL• 

6.5-8.S p 

500 p 

250 p 
4 

10 p 
1 p 

400 p 250 p 

0.05 p 
0.003 p 
0.05 p 

s p 
0 p 

0.005 p 

0.12 p 
0.12 p 
1.3 1 p 

0 . 3 p 
0.02 

0.05 p 
0.002 p 

0.1 p 

0.05 p 
0.09 p 

0.0005 p 

s p 

0 

0 

100 p 

0 
7 p 

70 p 
100 p 

0 p 

700 p 30 p 
0 p 

0 p 
2000 p 40 p 

200 
0 p 

0 
10000 p 20 p 

600 p 10 p 

75 s p 
9 p 

0 X 
0 X 

0 X 

0 p 
0 X 

0 X 

New York AWOC to Protec t 
DI/C S 10-6 Hea l th Advi sories Human Hea lth 

Risk 01/EL 
Pr imaryl/ 2ndary• Level 1-day 10-day Long . Li f c. u g f 

I 

f 

- --- --- ---

6 _5-8_5 

250 

250 
1. 5 

10 1 10 
1 

250 

0.014 0.146 45 
0.025 0 . 00002 0.035 0.0000022 f 0.0000175 f 

1 1. 75 s s 5 s 1 
0 . 000008 0. 175 0.0000068 f 0.000117 f 

0.01 0.018 0.04 0.04 0.005 0 . 005 0.01 

0.05 0.171 1. 4 1.4 0.24 0.12 0.05 
0.171 1.4 1.4 0.24 0.12 170 3433 

1 1. 3 
0.3 0.3 

0 . 025 0.005 0.05 

0 . 3 7 0 . 05 0. 1 
0.002 0.002 0.000144 0.000146 

0.7 1 1 0.1 0. 1 0.0134 0. 1 

0.01 0 . 1 
0.05 .. o. 105 0.05 

20/270 l _,.-t ·> .. 

0.0028 
.! 

., ....... , ....... 0 . 245 
s 7 

3500 
S m 1 200 200 0.66 40 

100 n 0.27 700 0.19 f ,o 15.7 f ,o 
100 n 4 .4 700 0.19 f , o 15.7 f ,o 

5 m 0 . 27 24.5 4000 200 70 0.4 f 6.94 f 
3500 

5 m 700 4300 4300 4300 300 
100 n 5.7 350 0.19 f , o 15.7 f , o 

5 m 
S m 3 13 

100 n 0.42 700 0.19 f ,o 15.7 f ,o 
S m 5300 43000 43000 9000 1050 0.19 f , o 15.7 f ,o 
S m 0.4 31 5 
5 m 0.4 740 740 740 0.94 f 243 f 
5 m 0.06 350 2000 1000 1000 7 0.033 f,r 1.85 f , r 
5 m 350 4000 1000 1000 70 0 . 033 f,r 1.85 f ,r 
5 m 700 20000 2000 2000 100 0.033 f,r 1.85 f ,r 
5 m 0.5 90 
5 m 87 s 14100 s 
5 m 30 30 30 87 s 14100 s 

5 m 3400 32000 3200 1000 680 1400 3280 
S m s 1750 13300 1500 500 0.19 f ,o 15.7 f ,o 

1750 75000 7500 2500 170 
175 0 

S m 0.2 0.17 10.7 
S m 0.7 500 2000 2000 1400 10 0 . 8 f 8 . 85 f 
S m 10100 21000 · 3500 3500 2400 14300 424000 
S m 1000 140000 35000 35000 200 18400 1030000 
5 m 3 .2 • 2.7 f 80. 7 f 
5 m 12200 374000 7100 3500 2440 0. 19 f , o 15.7 f,o 
2 0.015 3000 3000 10 2 f 525 f 

5 m 70000 40000 40000 40000 10000 

1 t 21000 3000 
1 t 
1 t 

140 

Sm 3150 8900 8900 8900 620 400 2600 

S m 8900 8900 8900 620 400 2600 

S m 1 .4 10700 10700 10700 75 400 2600 
45 130 130 130 9 

1. 2 17.S 20 20 20 -2 
2100 

10500 
0.003 0.0028 f 0.0311 f 
0.003 0.0028 f 0.0311 f 
0.003 0.0028 f 0 .03 11 f 

0.003 0.0028 f 0_0311 { 

0.003 0_0028 f 0.0311 f 
0:003 1400 0 . 0028 f 0.03 11 f .. ~,~ 

25 Oct 1990 

A\.IOC t o Protect Aquatic Life 
New York 

Fr cshwatc~ Mar ine Al/CC 

Acute c, r on i c Acute Chron i c Freshwater Har inc 

------

6-5·9 6.5-8.S 6.5-8_5 

500 

0.23 h 

4/3 a,b 6.5/5. S a ,c 6/5 d 

0.95 1). 15 0. 1 

9 e 1.6 e 
0.36 g 1}. 19 g 0.069 g 0.036 g 0.19 0.063 

0.13 e 0 .J05 e 0.0 11/11 00 i 
0.0039 h 0 .001 h 0.043 0.0093 0 . 0011 h 

0.016 0.011 h 1.1 0.05 0.0 11 0.054 
1.7 h 0- 21 h 10.3 e 0.21 h 

0.018 h 0 .012 h 0.003 0.003 0.012 h 0.002 
1 0.3 -- -

0 .082 h 0 .003 h 0.1 4 0.0056 0 .0032 h 0.0086 

0.002 h o.oi:001 0.002 0.000025 
1.4 h 11.16 h 0.075 0.0083 0.16 h 0.0071 

0.0001 

0.26 0 .035 0.4 1 0 . 054 0 . 001 
0.004 h 0.00)12 0.0023 0.0001 

0.008 
0.0 14 
0.03 0.058 

5300 e 5100 e 700 e 
11000 e,o 12000 e , o 6400 e , o ., 
11000 e,o 12000 e,o 6400 e , o 
35200 e 50000 e 

250 e , q SO e,q 160 e ,q 129 e , q s 
28900 e -·,40 e 

11000 e , o 12000 e , o 6400 e,o 
11000 e ,o 12000 e , o 6400 e,o 

11 8000 e 21.•JOO e 11 3000 e 
11600 e , r 224000 e , r 
11 600 e,r 224000 e, r 
11 600 e, r 224000 e , r 
23000 e ~700 e 10300 e 3040 e 
6060 e,s 244 e , s 790 e , s 
6060 e , s ~44 e , s 790 e,s 

32000 e 430 e 
11 000 e,o 12000 e,o 6400 e , o 

2400 e 9020 e 
5280 e .Y.O e 10200 e 450 e 

17500 e 6300 e 5000 e 
31 200 e 

45000 e 2 ; ?00 e 2000 e 
11000 e,o 12000 e , o 6400 e,o 

10200 e ;~)60 e 5800 e 5 u 
2120 e 5 u 

s u 

1120 e 760 e 1970 e 5 V 

1120 e 760 e 1970 e 5 V 

1120 e 760 e 1970 e 5 V 

250 e,q SO e , q 160 e ,q 129 e,q s w 

1700 e ,20 e 970 e 710 e 
300 e,y 
300 e , y 
300 e , y 
300 e, y 
300 e, y 
300 e ,y 
300 c. y 
300 e,y 
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Table 3 o3-L ARARs fo r t lie Protection of Huma n a nd Environmental Health for Con s titue nt s Ic-.er.tified in Groundwater a nd/or 
Surface Pat e r at SEAD (Continued , nage 2 of 2) 

Ne\./ York 

EPA 
Or a l 

Ana l ytes / Pa ramc t e rs pp lloE 

SEHIVOLATIL E ORG ANI CS (Ug/L) 
0 i benz o f uran y D 
Fluo ranth cne y 0 
F luorene y D 
I ndeno( 1,2 , 3 - c ,d)pyrcnc y B2 
2 -Hethy l naphtha Lene y D 
Naphthalene y D 
Phenanthrene y D 
Pyrene y D 
Di butyl phtha l ate y D 
bi s (2·Ethy lhexyl )phtha lat e y 82 

PC8s /PEST I CJD ES 
PC8s y 82 
Aldrin y 82 
8romaci l N C 
Chlordane y 82 
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p,p'·DDT y 82 
Dieldrin y B2 
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Heptachlor y 82 
Heptachlor epox ide y 82 

Not e : PP pri ority po llutant. 
Y = Yes. 
N = No. 

Ana lyti ca l 
Method 
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Sl/35 10/Sl/8270 
Sl/35 10/Sl/8270 
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Sl/3510/Sl/8080 
Sl/3510/Sl/8080 
Sl/3510/Sl/8080 
Sl/3510/Sl/8080 
Sl/3510/S\18080 
Sl/3510/Sl/8080 
Sl/3510/Sl/8080 
Sl/3510/S\18080 
Sl/3510/Sl/8080 

HDL 

---

1.0 
1.0 
1.0 
2.5 
1.0 
1. 0 
1.0 
1.0 
1.0 
2 .0 

0.100 
0.006 
0.006 
0.025 
0.006 
0.006 
0.006 
0.006 
0 . 006 
0.006 
0.006 
0.006 

POL 

5 . 0 
5. 0 
5.0 

13 
5 . 0 
5.0 
5.0 
5 .0 
5.0 

10 

0 .5 
0.03 
0.03 

0.125 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 

MCL 

13 X 

4 p 

0.5 p 

2 p 

2 p 
0 . 4 p 
0.2 p 

SDI/A DI/OS 

HCLG SMCL • Pri mary# 2ndary• 

0 X 

770 
0 p 4 

0 p 0 . 1 

4.4 
0 p 

2 p 0 . 2 
0 p 
0 p 

\JoE EPA we ight-of-evidence of oral carcinogen1c1 ty for class ifying corrpounds as a hunan carc inogen via inges tion . 
A = human carcinogen ( s uffici ent evidence from epidemio logic studies ). 

81 s uspec t hunan carcinogen (limited evidence of carcinogenicity in hunans ). 
82 = suspect hunan carcinogen (sufficient evidence of carcinogen icity in animal stud ies and inadequate data for hunans ). 

C :; possib le hunan carcinogen (lmited evidence of carcinogenicity in animals in the absence of hunan data). 
o = not classified due to inadequate evidence of carcinogenicity in anima l s. 

A!..JO C t o P1 o tcc t 
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------
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60 60 0.5 0.00046 f 0.00048 f 

0.14 17.5 B 
0.1 17.5 I< 
0.1 17.5 

0.002 1.75 
1. 75 

0.000024 f 0.000024 f 
0.000071 f 0.000076 f 

74 159 
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0.008 17.5 
0.004 0.44 

20 20 3 2 1 
10 10 5 0 . 00028 f 0.00029 f 
10 0.13 0 . 00028 f 0.00029 f 

II 
AUO( t o Protec t 

f r c sh\.-la tcr 

I 
Ac ute Chronic 

2300 e 620 C 

942 e, z 3 e,z 
942 e , z 3 e ,z 

2 0.014 
3 

2.4 11.0043 

1050 e 
1.1 0 . 001 
2.5 1). 0019 

0.22 0 . 056 
0 . 18 •l.0023 
0.52 1).0038 
0.52 :). 0038 

HDL = method detection limit; the mini1TU11 concentration of a substance that can be measured and reported with 99 percent confidence that the reported value i s greater than zero. 
POL= practical quantitation limit; the lowest concentration tha t can be r el iably echieved by well-operated laboratories within specified limits of precision and accuracy during routine l abo ratory operating conditions. 

SDI/A = Safe Drinking \later Act. 
MCL = Maxi1TU11 Contaminant level; based on heal th, cost, and technology; enforceable for public water supplies. 

MCLG = Maxi1TU11 Contaminant level Goal; based on hea lth; nonenforceable . 
SMCL = Secondary Haxi1TU11 Contaminant level; proposed value based on aesthetic considerations; nonenforceable. 

Primary DI/OS = New York Primary Drinking \late r Oual ity Standard; based on heal th. 
2ndary 01/0S = New York Secondary Drinking llater Oual ity Standard; propos ed value bas ed on aesthetic considerations. 

01/EL = drinking water equivalent level; for noncarcinogens: RfD x 70 kg / 2 l/day; for carcinogens: 10E-6 / CPF x 70 kg / 2 L/day. 
-Long. = long-term. 
Life. = lifetime. 

AI/OC = EPA or New York ani:>ient water quality criteria. 
II & f = AI/OC for the protection of human health from the inges tion of water and aquatic organi sms . 

f = Al/QC for the protection of human health from the inges ti on of aquatic organisms, only. 
l OE L = lowes t observed effect level. 

PAH polya romatic hydroca rbon . 
PCB = polych lorinated biphenyl. 

p,p' -ODD 1, 1 ·dichloro-2,2-bi s -(p-chlorophenyl )ethane . 
p,p' -ODE 1, 1-d ichloro-2 ,2-bis-(p·chl oropheny l ) ethene. 
p,p' -DDT 1, 1, 1 ·trichloro-2,2-bis· (p-chlorophenyl )ethane. 

CaC03 = calciun ,carbonate. 
mg/l = milli grams per liter . 
ug/L = micrograms per liter. 

urilo/cm :; mi croonos per centimeter. 

(a) Va lues fo r coldwater/waCT™ater fish. 
(b) Acute value represent s a 1-day mini1TU11 . 
Cc) Chron i c value represent s a 30-day mean. 
(d) Mininun daily ave rages for trout and nontrout wa ters . 
(e) Ins ufficient date are available to determine an AI/OC; r eported value i s the LOEL. 
(f} Value displays 10-6 risk leve l and essunes that a healthy 70-kilogram adult consunes 2 L/day water. 
(g) Value for trivalent ars enic. 
(h) Hardness-dependent criteria essunes water hardness of 100 mg/l calciun carbonate. 
(i} Hardnes s dependent criterion; below or above 7S 1119/l as caco3. 
( j) Value for total chromiun. 
(k) EPA is prOf:>O~ing regulating lead et the source (0.005 mg/ l) and et the tap (0.01 mg/l). 
Cl) Not en off1c1elly P~Ofl<?Sed value; values ere reconrnended for persons on a severely or moderately sodiun rest ricted diet respectively. 
(m} Value for l fsted prmc1ple organic eo<rp<ll-<lds; total may not exceed 100 ug/L. • 
(n) Value for total trihalomethene~ (chloroform, bromodichloromethane, dibromochloromethane, and bromoform). 
Co) Value for total helomethanes; includes chloromethane, bromomethane, dichloromethane bromodichloromethane tribr th d" hl od" 
(p) Propos ed value. ' , omome ane, 1c or 1fluoromethane, 

(q) Value for tota l chlorinated benzenes. 
(r) V2lue for total dichloroethenes. 
( s ) Value for total 1,3-dichloropropenes . 
(t) Value for total phenolic c~s . 
(u) Value for total nonchlorinated phenol s. 
(v) Value for total dichlorobenzenes . 
(w) Va lue for total trichlorobenzenes . 
( x ) Not an official proposed value; EPA i s considering propos ing this value as an opt i on for public cooment. 
(y) Va lue for total PAHs , excluding acenaphthene and naphthalene. 
(z) Va lue for total phthalate esters. 
(A) Value for total a ldrin • dieldrin. 
( B) No RfD avai l abl e to calculate DI/EL; va l ue for DDT us ed for cooµ,r i son, on ly . 

*Fede ral and New York Secondary 11CLs are not potential ARARs but are To Be Cons i der ed (TBCs ) and have been included for c~ari s on pur ses 
#DI/OS are more stringent va lues between New York Sta te lla ter Oual ity Regu l a ti ons (Tttl e 6, Chapter X) and New York St a te sanita ry Code~ par; ~ l~CLs . 

Source: ESE, ' 1990 _ 

and trichlorof luoromethane . 
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(EPA, 1989c)]. According to the directive, an interim soil cleanup level [500 

to 1,000 parts per million (ppm) total lead] is to be applied when the current 

or predicted land use is residential. Sediment evaluations will follow the 

methodologies presented in the NYSDEC, Division of Fish and Wildlife, 

Sediment Criteria, December 1989 document (Appendix H). 

Air 

NMQS were established under the Clean Air Act as the criteria that state and 

local governments must plan to achieve; thus, NMQS are not directly 

enforceable. Under Section 110 of the Clean Air Act, states are required to 

implement regulations to achieve NMQS, and therefore state NMQS must be 

considered ARARs. Lead is the only contaminant detected at the SEAD area for 

which a federal primary NMQS exists. The standard for lead is 

1.5 micrograms per cubic meter (µg/m 3
) as a maximum arithmetic mean 

averaged over a calendar quarter (40 CFR Part 50.12). 

3_3_ 1 _2 Other Guidance to be Considered 

Health-based guidance values are available for those contaminants for which no 

ARAR exists or if the ARAR is not considered sufficiently stringent to protect 

public health. The guidance values most commonly used are the cancer 

potency factor (CPF) for carcinogenic contaminants and the reference dose 

(RID) for noncarcinogenic contaminants. From these values, it is possible to 

estimate an acceptable concentration for a given contaminant in soil, 

groundwater, surface water, or air that will result in no adverse public health 

effects. 
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In addition, the health-based criteria for carcinogens and systemic toxicants is 

available in Volume I of the RCRA Facility Investigation (RFI) Guidance Manual 

(EPA 530/SW-89-031) (EPA, 1989d). The criteria in this manual specify the 

environmental concentrations for soils and can be used as target levels for the 

cleanup of releases from regulated waste management units under RCRA. 

3.3.2 LOCATION-SPECIFIC ARARs 

3.3.2.1 Historic Sites and Archaeological Findings 

There are no registered historical buildings, nor have there been any significant 

archeological findings within the SEAD area. 

3.3.2.2 Rare. Threatened. or Endangered Species 

No endangered or threatened species are known to inhabit the SEAD area. 

However, additional characterization of SEAD and adjacent offpost areas is 

required, particularly since the area is covered with grasses and brush thickets 

and is situated adjacent to Seneca Lake. 

A habitat-based assessment will be performed during the RI. This assessment 

will be used to evaluate the existing ecological values of the site and adjacent 

areas. The NYSDEC, Division of Fish and Wildlife, Technical and 

Administrative Guidance Memorandum (TAGM), Habitat-Based Assessment, 

Steps 1 and 3 will be followed during the assessment. 

In addition, since the site is near offpost farmland areas, the requirements of 

the Farmland Protection Policy Act of 1981 (addressed in TCFR 658) should be 

examined. 

3- 32 



0 



3.3.2.3 Wetlands 
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USACE defines wetlands as areas that are inundated or saturated by surface or 

groundwater at a frequency and duration sufficient to support, and that under 

normal circumstances support, a prevalence of vegetation typically adapted for 

existence in saturated soil conditions. Wetlands generally include swamps, 

marshes, bogs, and similar areas. 

The landfill area at SEAD is known to contain several groundwater seep areas 

that may be considered wetlands by definition. Therefore, the following 

location-specific ARARs may apply: 

1. Executive Order (EO) 11990 ( 40 CFR 6)--Protection of Wetlands; 

2. Clean Water Act, Section 404 (40 CFR 230)--Prohibition of Wetland 

Filling; 

3. EO 11988 ( 40 CFR 6)--Flood Plains Management; 

4. RCRA (4 USC 6901)--Waste Facility Management Rules; and 

5. New York State Environmental Conservation Law Article 24-

Freshwater Wetland Act. 

3.3.3 ACTlON-SPECIFIC ARARs 

Action-specific requirements set performance, design, or other controls or 

activities related to hazardous waste management. These requirements are 

triggered by specific remedial actions selected for a particular remedy. Shallow 

groundwater contamination is known to exist at SEAD. However, the extent, if 

any, of contamination of the deeper groundwater remains to be established. 

Insufficient data are available to characterize the discharge of contaminated 

groundwater to surface water bodies or to evaluate the extent of runoff of 

contaminated surface water. 
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The preliminary alternatives presented in Table 3.2-1 have been selected for 

remediation of the possible contaminated media at the SEAD site. These 

preliminary remedial alternatives have been developed to support the following 

general response actions: treatment, diversion, containment, removal, and 

disposal. The major action-specific ARARs that are likely to apply to the SEAD 

site, based on the general response actions, are covered in the following 

regulations: 

1. Occupational Safety and Health Administration (OSHA) (29 CFR 

1910)--Requirements for hazardous waste site worker protection. 

2. RCRA (40 CFR 264.10-.77)--Requirements for the management of the 

treatment, storage, and disposal of hazardous wastes. 

3. RCRA ( 40 CFR 268)--Prohibitions on land disposal and maximum 

concentration limits of contaminants in wastes after treatment for 

land disposal to be viable as a remedy. 

4. RCRA (40 CFR 264.90-.351)--Requirements for groundwater 

monitoring of landfills, corrective action, establishment of points of 

compliance, closure/post-closure, and specifications for incinerators. 

5. Clean Air Act (40 CFR 50.61)--NAAQS for particulate (applicable to 

incineration. New Source Performance Standards (NSPS) require use 

of Best Available Control Technology (BACT) for new air pollution 

sources. National Emissions Standards for Hazardous Air Pollutants 

(NESHAPS) establish emission limits for hazardous pollutants. 

6. Clean Water Act ( 40 CFR 401)--Establishes effluent limitations for 

discharges to surface water, requires use of BACT, establishes 

National Pollutant Discharge Elimination System (NPDES) permitting 

requirements. 
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3.4 DATA NEEDS AND DATA OUALTIY OBJECTIVES (DOOs) 

The overall objective of the RI is to detennine the nature and extent of 

chemical releases in the SEAD landfill area and to evaluate the threat to public 

health and the environment posed by the release. If a condition is identified 

that indicates that adverse exposure to hazardous constituents is occurring or is 

imminent, interim corrective measures may be warranted. In that case, the 

data generated during the RI will provide the basis for decisions on corrective 

measures. Therefore, the data must provide a valid characterization of the 

situation in the SEAD landfill area. 

Previous investigations have only identified two different classes of 

contamination (metals and chlorinated solvents) in soil, surface water, and 

groundwater at SEAD. Therefore, the specific objectives (or data needs) to be 

achieved during the RI will be to detennine/confirm the following: 

1. Presence or absence of all target compound list (TCL) and target 

analyte list (TAL) contaminants (including herbicides), 

2. Types of contaminants present, 

3. Concentrations of these contaminants, 

4. Mechanism of contaminant release to pathways, 

5. Direction of contaminant transport, 

6. Source boundaries and pathways, 

7. Public health and environmental risks, and 

8. Physical conditions of site to support the development and analysis of 

treatment or containment actions. 

The data referenced in the conceptual site model indicate several possible 

contamination sources within the SEAD landfill area. Some of these are 
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relatively close to the facility boundary, raising a potential for offsite 

contaminant migration. These source areas must be characterized more fully to 

assess potential risks to offsite receptors and also to design successful remedial 

strategies. The shallow aquifer in the SEAD area has some special problems 

that need to be addressed. The proximity of groundwater to the ground 

surface and to contaminated soil favors the transport of contaminants from any 

discrete source areas that may exist. Characterization of such transport, 

including groundwater flow information, is essential for a clear understanding 

of contaminant migration. This is particularly important given the possibility of 

contamination reaching Seneca Lake to the west. Contamination could reach 

Seneca Lake as a consequence of contaminated groundwater recharge of surface 

water that could then discharge to the lake or as a consequence of direct 

discharge of contaminated groundwater to the lake. 

The RA is a major component of the RI at SEAD. Data collected for the RA are 

used to evaluate the threat posed by the site to public health and the 

environment. The data must be qualitative so that chemical/physical 

properties, toxicity, and persistence of contaminants can be factored into the 

RA. The data must also be quantitative to the degree that they may be 

compared with quantitative statements of health risk criteria. Therefore, a high 

level of data certainty is necessary. RA data are generated through the 

sampling and analysis of biological and environmental media, particularly where 

the potential for human exposure is judged to be significant. 

Based on the information presented in Table 3.2-1, the SOWA MCLs will be 

incorporated as the preliminary DQOs for the RI groundwater and surface water 

sampling. The analytical requirements and quantitation limits proposed for the 
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RI will be based on the SW-846 analytical methods identified in Table 3.3-1. 

Subsequent confirmation rounds will use methods determined to be appropriate 

after the first round. Soil sampling will be analyzed by the same analytical 

methods used for water samples. 

3.5 DATA GAPS 

In general, the data gaps include quantification of contaminant source strength 

and migration extent in several media. The specific data gaps, by media, are as 

follows: 

1. Groundwater 

a. Determination of nature and extent of contamination within the 

shallow and lower aquifers, 

b. Determination of background concentrations, and 

c. Identification of potable wells within 1-mile radius of the site. 

2. Surface Water 

a. Determination of nature and extent of contamination within onsite 

and offsite surface waters, including drainage ditches, identifiable 

wetland areas, and Kendaia Creek; 

b. Determination of background concentrations; and 

c. Identification of springs within a 1-mile radius of the site. 

3. Soils 

a. Determination of nature and extent of contamination within the 

landfill area, 

b. Evaluation of potential source areas adjacent to the 

landfill/incinerator area, and 

c. Determination of background concentrations. 

4. Sediments 
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a. Analysis of sediments for possible contamination routes, including 

onsite and offsite drainage ditches, identifiable wetland areas, and 

Kendaia Creek; 

b. Evaluation of additional potential source areas adjacent to 

landfill/incinerator area; and 

c. Determination of background concentrations. 

5. Dust--Analysis of dust within incinerator building. 

6. Hydrogeologic--Evaluation of geophysical and hydrologic conditions of 

the landfill area, including the permeability and transmissivity of the 

shallow and lower aquifers. 

7. Additional parameters--Evaluation of additional parameters that may be 

useful in identifying future treatment technologies [e.g., total alkalinity, 

chloride, sulfate, TOC, hardness, total residue, dissolved residue, 

suspended residue, 5-day biochemical oxygen demand (BOD5), and 

chemical oxygen demand (COD)] . 

• 
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This section presents a description of the tasks to be performed during the RI at 

the SEAD ash landfill site. The following tasks are included in this WP: 

1. Prefield activities, 

2. Field investigations, 

3. Sample analysis/ validation, 

4. Data evaluation, 

5. RA, and 

6. RI summary report. 

All field activities will be performed in accordance with the project SHERP and 

QAPP, which are attached as Appendices B and C, respectively. Section 5.0 

describes the tasks associated with the FS, which together with the RI tasks 

comprise the overall RI/ FS program. 

4-1 PREFIELD ACITVITIES 

The prefield activities include the following: 

1. A review of all existing data; 

2. A meeting with the USACE project team to collect additional site data 

and discuss the proposed scope of work; 

3. A site inspection to familiarize key project personnel with the site 

conditions, collect additional data, and finalize direction and scope of 

field activities; and 

4. The review of this WP, SHERP, and QAPP. 
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The field investigation task of the RI consists of five major subtasks: 

1. Groundwater investigation, 

2. Soils investigation, 

3. Surface water and sediment investigation, 

4. Sampling the incinerator dust, and 

5. Hydrogeologic characterization of the surficial and first confined 

(lower) aquifer. 

The following sections describe the general scope of the field investigations 

intended to characterize each sampled media. A detailed description of 

proposed sampling procedures is contained in the Field Sampling and Analysis 

Plan (Appendix A). 

4.2.1 GROUNDWATER INVESTIGATION 

The groundwater investigation is designed to provide additional information on 

the contaminant concentrations and distributions and to determine general 

groundwater flow conditions. The investigation consists of the following 

subtasks: 

1. Well inventory; 

2. Installation of nine new monitor wells; 

3. Sampling and chemical analysis of the nine new wells and all existing 

wells at the ash landfill area, including the offpost wells; and 

4. Characterization of the surficial and lower aquifers. 
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A well inventory will be performed to locate domestic, commercial, and 

industrial wells within a 1-mile radius of the site. The inventory will include a 

review of state and municipal records, along with a door-to-door survey to 

identify potential groundwater users in the area. Information on such wells, in 

combination with the results of the groundwater field investigation, will be 

critical in assessing human health risks related to site contamination. 

One privately owned deep well and two privately owned shallow wells have 

been identified approximately 1,000 ft west of SEAD (see Figure 2.3-2). These 

wells have been sampled and found to be free from any of the contaminants 

identified at the ash landfill area. The exact location of these wells, in addition 

to wells identified from the inventory, will be determined; records on 

installation depth, water level, and water quality will be reviewed, where 

available. All wells identified will be plotted on a site map for inclusion in the 

summary RI report. In addition, privately owned wells will be sampled and 

analyzed for the same parameters as the proposed and existing monitor wells at 

the SEAD ash landfill area during the RI (see Section 4.2.1.3). 

4.2.1.2 New Monitor Well Installation 

Nine new monitor wells are proposed for installation at the SEAD ash landfill 

area during the RI. The proposed locations for these wells are presented in 

Figure 4.2-1, and the location rationale is presented in Table 4.2-1. Five new 

wells will be constructed to monitor the surficial unconfined aquifer, and four 

new wells will be constructed to monitor the first confined aquifer (lower 

aquifer). The water table is expected to vary between 5 and 8 ft-bls in the 

surficial aquifer. It is anticipated that the shallow wells will be installed to 
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Table 4.2-1. Location Rationale for Proposed Monitor Wells 

Location 

MW-34 

MW-35D/ 
MW-36 

MW-37 

MW-38D 

MW-39 

MW-40 

MW-41D 

MW-42D 

Source: ESE. 

Rationale 

Shallow monitor well downgradient of the area south of the 
incinerator to evaluate potential offpost contaminant migration. 

Deep/shallow monitor wells downgradient of the ash landfill area 
to evaluate the offpost groundwater quality in the shallow and 
deep zones. Additionally, this pair of nested wells will be used in 
aquifer characterization in evaluating the potential vertical 
connection between the shallow and deep groundwater zones. 

Shallow monitor well downgradient of the burning pits and 
proposed geophysical/soil gas surveys north of the ash landfill to 
evaluate potential offpost migration. Water quality data from this 
well will be used to evaluate potential offpost contamination 
further. 

Deep monitor well, nested with existing shallow monitor well 
PT-16, to evaluate water quality in the deep zone. Additionally, 
this pair of nested wells will be used to further evaluate potential 
vertical connection between the shallow and deep groundwater 
zones. 

Shallow monitor well downgradient of the anomalies detected 
from previous geophysical/soil gas surveys to evaluate 
downgradient water quality from these anomalous areas. 

Shallow monitor well northeast of the contaminant plume 
identified from the previous soil gas survey and groundwater 
analytical data, particularly from well PT-18. This well will be 
used to help determine the northeastern (upgradient) extent of 
contamination in this area. 

Deep monitor well northeast of the ash landfill area to evaluate 
further the water quality conditions in the deep zone. 

Deep monitor well southeast of the ash landfill to evaluate further 
the water quality conditions in the deep zone. 
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approximately 15 ft-bls. The depth to water in the lower aquifer, as 

determined from nearby wells in this portion of Seneca County (Mozola, 1951), 

is approximately 48 ft-bls. The deep well at the farmhouse west of SEAD has a 

reported depth of approximately 120 ft-bls. The deep wells will be installed to 

a maximum depth of 200 ft-bls or the first water zone encountered, once 

having penetrated at least 20 ft into the bedrock. If no water is encountered to 

a depth of 200 ft-bls, the boring will be grouted to the surface and a new 

location chosen. The new wells will be installed in accordance with the 

methodology presented in Appendix A. 

The bedrock topography at the site dips to the west-southwest at approximately 

150 ft/mile (Mozola, 1951) toward Seneca Lake. Hence, groundwater flow 

direction in the deep zone is anticipated to be to the west-southwest. 

However, as previously discussed in Section 2.3 (Hydrogeology), water in the 

unweathered bedrock is chiefly found within the joints, fractures, and other 

secondary openings. Therefore, determining the groundwater flow within the 

bedrock underlying the site may be difficult to impossible. Hence, the four 

deep wells have been located such that all sides of the ash landfill area will be 

monitored. The deep wells have been located in areas of the site that are 

believed to be free from groundwater contamination in the shallow zone, based 

on the results of previous investigations. This was done to eliminate the 

possibility of introducing contamination to the deep zone (from the shallow 

zone) during well construction. 

Of the four deep wells proposed, MW-41 D will be installed northeast of the ash 

landfill area, MW-42D will be installed southeast of the ash landfill area, 

MW-38D will be installed northwest of the ash landfill area (nested with 
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PT-16), and MW-35D will be installed southwest of the ash landfill area. In 

addition to nested wells PT-22 and MW-38D, proposed shallow well MW-36 

will be installed adjacent to proposed deep well MW-35D, downgradient of the 

ash landfill area. These two pairs of nested wells will aid in determining the 

potential existence of a hydraulic connection between the surficial and lower 

aquifers. 

Information from split-spoon samples, standard penetration testing, observations 

regarding the moisture content of recovered soil samples, and direct 

measurement with a water-level tape of the water table in each boring will be 

used to screen the shallow wells from the top of the bedrock to greater than 

3 ft above the water table. Bedrock wells will be screened from approximately 

3 ft above the lower water table to 17 ft below the lower water table. 

4.2.1.3 Well Sampling and Analysis 

Upon completion of monitor well installation and development, groundwater 

samples will be collected from the nine new wells and all of the previously 

installed wells at the ash landfill area, including PT-26. All wells, including 

private wells downgradient of the ash landfill area as determined from the well 

inventory, will be sampled in accordance with the methodology presented in 

Appendix A. The New York State Department of Health (NYSDOH) and Seneca 

County Health Department (SCHD) staff will collect samples from the private 

wells of houses downgradient of the site at the same time that the RI 

contractor conducts the well sampling and analysis. DOH and SCHD will 

require a 2-week notice prior to groundwater sample collection. All samples 

will be analyzed for TCL organic compounds (volatiles, semivolatiles, 

pesticides/PCBs), TAL metals, and herbicides. 
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As previously presented in Table 2.4-4, slug tests were conducted on shallow 

wells PT-11, PT-12, PT-15, and PT-23. The average hydraulic conductivity as 

determined from these tests was 0.587 ft/day. Based on this data, it is likely 

that few, if any, of the shallow wells will have enough recharge to sustain 

pumping. To assess the hydraulic properties of the shallow aquifer further, slug 

tests will be performed on the five newly constructed shallow wells. 

In accessing the hydraulic properties of the lower aquifer, as well as possible 

vertical connection between the surficial and the lower aquifers, nested wells 

will be used. These will include existing shallow well PT-16, nested with 

proposed deep well MW-38O, as previously presented in Figure 4.2-1, and 

proposed shallow well MW-36 nested with proposed deep well MW-35O. To 

assess the possible vertical connection between the shallow and lower aquifer, 

the static water level of the nested shallow wells will be measured and 

recorded prior to, during, and after the purging of the nested deep wells during 

sampling of the deep wells. Slug tests will be performed on the four newly 

constructed deep wells to assess the hydraulic properties of the lower aquifer. 

Water levels measured from all new and existing monitor wells will be used to 

construct water-level or potentiometric surface maps of the shallow and lower 

groundwater zones. Groundwater flow rates and directions and hydraulic 

parameters will be estimated. At least two complete rounds of water-level 

measurements will be collected during the investigation; a round of water-level 

measurements consists of all wells being measured within a 10-hour period. 
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The primary data gap associated with the soils in the landfill area is the 

absence of specific source definition. The soil investigation will include the 

following: 

1. Geophysical survey, 

2. Soil gas survey, and 

3. Soil boring sampling and analysis. 

A general description of the SOW for each of the individual tasks is presented 

in the following subsections. Unidentifiable anomalies will be investigated 

using test pits for visual inspection as needed. If an obvious point contributor 

is encountered while the test pit is dug, analytical sampling will be performed 

for confirmation. Soil from the test pit will be returned to the excavation. The 

RI contractor will provide the criteria necessary for test pit excavations. 

4.2.2.1 Geophysical Survey 

The results of the geophysical surveys conducted by ICF (1989) and 

Hunter/ESE (1989) have been described in Section 2.4.5. These surveys 

delineated additional possible source areas of contamination. 

The proposed geophysical survey area, including the areas north of the 

completed surveys and at the former construction debris landfill, is presented in 

Figure 4.2-2. The survey will first be performed using EM induction 

techniques. The EM survey will be completed with the Geonics EM 31 Terrain 

Conductivity Meter. Field measurements will be taken along a survey grid 

having 100-ft centers. Specific anomalies detected during the EM survey will 

then be investigated using GPR to characterize these areas further. 
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Geophysical procedures for the EM induction and GPR techniques will be 

provided by the RI contractor. 

4.2.2.2 Soil Gas Smvey 

Information obtained by the proposed geophysical survey will be used to 

identify possible source areas of subsurface contamination. A soil gas/soil 

headspace smvey will be performed to further evaluate specific anomalies 

inferred in the area of the proposed geophysical survey. The soil gas/soil 

headspace survey will allow a better delineation of the groundwater quality as 

it migrates downgradient from these source areas. The exact number of 

sampling locations will be determined based on the results of the geophysical 

survey. Sample point locations having groundwater near the surface will be 

sampled using soil headspace methods, as these conditions are not conducive to 

soil gas methods. The RI contractor will provide soil gas procedures. 

4.2.2.3 Soil Boring Sampling and Analysis 

The drilling, logging, and sampling of 30 soil borings will be performed: 

(1) within the potential source areas of the landfill area as previously identified 

in Figure 1.1-2, and (2) at potential source areas identified during the proposed 

geophysical and soil gas surveys. The soil borings will be performed to 

determine the nature and concentrations of contaminants in the overburden 

materials (soil and fill). 

The ICF (1989) report indicates that significant sources of groundwater 

contamination may exist below the water table at several locations. The soil 

borings will be drilled with a truck-mounted rig equipped with hollow-stem 

augers and will be advanced to the top of bedrock, which is anticipated to be 
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at an average depth of approximately 15 ft-bls. Therefore, the soil borings will 

be helpful in assessing deeper contamination that may exist below the water 

table, including semivolatiles and metals. 

The reF (1989) report indicates that metals contamination is widespread 

throughout the landfill area, and voe compounds are prevalent in the western 

landfill area. The field team leader will use this information, in conjunction 

with the proposed geophysical and soil gas surveys, to locate soil borings to 

determine maximum, average, and background concentrations of metals and 

voes at the site and to investigate suspected additional source areas. 

Figure 4.2-3 illustrates the proposed soil borings as determined from the site 

investigation to date. Thirty additional soil borings are proposed. With the 

exception of the former incinerator building, soil borings have been proposed 

for each of the primary contamination sources as previously identified in 

Figure 1.1-2. The following soil boring locations are proposed: 

1. One within each of the three possible solvent dumps west of the 

former ash landfill, 

2. One within each of the three debris piles north of the former ash 

landfill, 

3. One within the cooking grease pit/disposal area in the northeast 

portion of the former ash landfill, 

4. Two within the former construction debris disposal area southeast of 

the former ash landfill area, 

5. One within the burning pits in the southern portion of the former ash 

landfill area, 

6. One within the former cooling pond on the northeast comer of the 

former incinerator building, and 
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7. One directly downgradient of the underground diesel storage tank on 

the northeast side of the former incinerator building. 

In addition, the following soil boring locations are proposed: 

1. One at existing soil boring BH-29 to investigate further the diesel-like 

material reportedly encountered at this location (ICF, 1989), 

2. One located south of existing soil boring SS-06, and 

3. Two background soil borings northeast and southeast of the site. 

The remaining 14 proposed soil boring locations will be selected based on 

results of the initial phase of the proposed RI and will be used to delineate the 

lateral and vertical extent of any areas where contamination appears to exist, 

including that identified within the ash landfill area. 

Four samples for laboratory analysis will be obtained from each soil boring 

using a split-spoon sampler. In each boring, discrete samples will be collected 

from the surface (O to 2 ft-bls), at an intermediate zone (3 to 4 ft-bls), from 

the top of the water table to 1 ft above the water table, and from the 

weathered shale zone at the interval from the competent shale unit to 2 ft 

above the competent shale unit. Samples obtained from the soil borings will be 

sent to the USACE Missouri River Division-approved laboratory to be analyzed 

for TCL organic compounds (volatiles, semivolatiles, pesticides/PCBs), TAL 

metals, and herbicides. 

All four of the samples from the soil boring located adjacent to the diesel tank 

will be analyzed for total recoverable petroleum hydrocarbons (TRPHs) . All 
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borings will be drilled, logged, and sampled in accordance with the 

methodology presented in Appendix A. 

4.2.3 SURFACE/SPRING WATER AND SEDIMENT INVESTIGATION 

To define the nature and extent of contamination within the site's drainage 

system, surface water and sediment samples will be obtained from the 

10 locations as presented in Figure 4.2-4. Where surface water is present for 

sampling, a sediment sample, in addition to the surface water sample, will be 

collected. If no surface water is present (e.g., a seep with very moist 

sediments), only a sediment sample will be collected. The following surface 

water/sediment sample locations have been proposed: two locations in the 

swampy (possible wetland) area northwest of the ash landfill area, three 

locations in onsite drainage ditches within the landfill area, three offsite 

locations west of the landfill area (seepage area and drainage ditch), and one 

offsite location southwest of the landfill area. The surface water and sediment 

where Kendaia Creek flows under the SEAD boundary road, located in the 

northwest portion of the site, will also be sampled. Additional surface water 

locations identified during the RI spring survey will be sampled as part of this 

effort. 

A survey will be performed to define the presence of any springs within a 

1-mile radius of the ash landfill. The inventory will include a review of 

available topographic maps to locate existing springs and areas of potential 

spring formation. A field inspection of the study area will be conducted for 

verification of identified areas. The exact location of each spring will be 

referenced, along with a brief description that will include depth, areal extent, 
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flow rate, clarity, and drainage. Springs identified during this survey will be 

sampled as part of the surface water/sediment sampling effort. 

Surface/spring water and sediment samples will be analyzed for TCL organic 

compounds ( volatiles semivolatiles, pesticides/PCBs), T AL metals, and 

herbicides. Samples will be collected in accordance with the methodology 

outlined in Appendix A. 

4.2.4 INCINERATOR DUST SAMPLlNG 

The incinerator dust will be sampled using a cotton swab technique at locations 

in the top reaches and low spots within the flumes and piping. This will 

consist of two samples that will be analyzed for TCL, excluding volatiles. 

Samples will be obtained in accordance with the methodology outlined in 

Appendix A. 

4.2.5 AIR MONITORING 

This air monitoring section describes the type of equipment, location, and 

frequency of measurements to be performed during the soil boring, monitor 

well installation, and surface water/ sediment sampling programs. The 

contaminants of concern during these field activities include 12DCE, T12DCLE, 

TRCLE, C2H3CL, and CHCL3. The proposed location and frequency of 

measurement is shown in Table 4.2-2. 

Due to the ionization potential (IP) [expressed in electron volts (eV)], of the 

primary site contaminants of concern [12DCE (IP = 9.64eV), T12DCLE 

(IP = 9.65eV), TRCLE (IP = 9.47eV), C2H3CL (IP = 9.99eV), and CHCL3 (IP 

= 11.42eV)] , and HNU photoionizer equipped with an 11.7-eV lamp will be 
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Table 4.2-2. Air Monitoring Requirements Using the HNU Photoionizer 

Location Frequency* 

A. Monitor Well 1. Continuously during the penetration 
Installation and removal of the standard penetration 
and Soil Boring test (SPT) sampler. 
Sampling 2. Continuously during the cleaning of 

equipment. 
3. During 5-minute intervals when the 

borehole is open. 

B. Surface Water/ 1. Continuously upon approach. 
Sediment Sampling 2. Continuously upon sampling. 

*Measurements will be made within 1 ft of the source and in the breathing 
zone levels. Breathing zone refers to the area from the top of the shoulders 
to the top of the head. Consult the SHERP for personal protective equipment 
and health precautions. 

Source: ESE. 
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used for screening the air to detennine the total concentration of organic 

vapors and gases with an IP of less than 11.?eV in the air. This instrument 

cannot respond to methane or hydrogen cyanide, cannot be immersed in water, 

and can be used as a real-time screening device only. 

The HNU analyzer functions upon the principle of photoionization for the 

detection of volatile compounds in air. The sensing device consists of a sealed 

ultraviolet (UV) light source that emits photons energetic enough to ionize 

many trace compounds (particularly organics). However, the sensing device 

does not ionize major components of air. When a positive potential is applied 

to one electrode in the chamber adjacent to the UV lamp, a field is created that 

drives any ions formed by absorption of the UV light to the collector electrode 

where the current (proportional to concentration) is measured. The useful 

range for sensitivity is 0.1 to 2,000 ppm. 

After the instrument is zeroed with clean or zero-grade air, an HNU calibration 

gas standard is connected and the span adjustment made according to standard 

specifications. Typical span settings for chlorinated hydrocarbons are between 

5 and 9. Calibration checks will be performed at the start of each work period, 

at the end of the day, and if erratic readings occur. 

If ambient levels exceed 50. ppm on the HNU analyzer, perimeter air samples 

must be collected. This action level is based upon a protection factor of 100 

(supplied air respirator) times the action level of the compound with the lowest 

permissible exposure limit (PEL), which is 12DCE (PEL = 1.0 ppm). Perimeter 

measurements will be at locations identified by the site safety officer. 

Methodology for the collection of halogenated hydrocarbons [National Institute 
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for Occupational Safety and Health (NIOSH) Method 1003] uses a coconut 

shell charcoal tube [100 milligrams (mg)/50 mg] for maximum air volume of 

15 liters (L) at a sampling rate of 0.03 liter per minute (L/min) for an 8-hour 

time-weighted average (1WA) sample. The collection tubes will be submitted 

to an American Industrial Hygiene Association (AIHA)-accredited laboratory for 

analysis. 

4.2.6 SURVEYING 

The location and elevation of each new monitor well, soil boring, and surface 

water/sediment sample will be surveyed by a New York State Registered Land 

Surveyor. The coordinates will be to the closest 1 ft and referenced to the 

state planar coordinate system. Elevations will be to the closest 0.01 ft and 

referenced to the National Geodetic Vertical Datum (NGVD) survey of 1929. 

The results of this survey will be used to develop an additional cross section of 

the area west of the ash landfill by using geologic logs created during the soil 

boring and monitor well installation programs. 

In addition, three permanent concrete monuments will be established on the 

site. The monuments will be located within the study area boundaries and set 

SO ft from the edge of any existing roads and a minimum of 1,000 ft apart. 

Horizontal control (1 :10,000) and vertical control (1 :5,000) of third order or 

better will be maintained. Each monument will be labeled with a 3.25-inch 

domed brass or aluminum alloy survey marker (cap) . Each cap will be marked 

in a consecutively numbered sequence as follows: 

SEAD-1-1990 

USAED-HUNTSVILLE 
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The lettering dyes will be 3/16-inch size. All coordinates will be referenced to 

the state planar system, and all elevations will be referenced to the 

1929 NGVD. 

4.2.7 DECONTAMINATION 

The following decontamination procedures will be used for field equipment that 

comes in contact with sample matrices: 

1. Organic compounds and trace metals analyses: 

a. Clean with Liquinox® and tap water (a higher grade of water 

may always be substituted for tap water), using a brush, if 

necessary, to remove particulate matter and surface films; 

b. Rinse thoroughly with tap water; 

c. Rinse with 10 percent HN03 ultra pure (rinse with 1 percent 

HN03 if the equipment being decontaminated is constructed of 

carbon steel); 

d. Rinse with tap water; 

e. Rinse with acetone only, or a methanol rinse followed by a 

hexane rinse (solvents must be pesticide grade or better); 

f. Apply thorough rinse with deionized demonstrated analyte-free 

water. 

g. Allow to air dry; and 

h. For overnight storage, wrap in aluminum foil, if appropriate, to 

prevent contamination. 

2. Groundwater purging and monitoring equipment: 

a. Rinse elevation tapes and slugs (for slug testing) with tap water 

followed by deionized water, and place in a polyethylene bag to 

prevent contamination during storage or transit; and 
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b. Rinse the downhole well tubing, hoses, and submersible pumps 

with copious amounts of tap water followed by deionized water. 

3. Drilling tools and excavation equipment: 

a. Before personnel begin drilling activities and entering or leaving 

the site, large equipment not directly used for sampling will be 

decontaminated by steam cleaning at a designated area. This 

includes drilling rigs, augers, backhoes, and drilling tools. The 

steam cleaning area will be designated to contain 

decontamination wastes and waste water. 

b. Downhole sampling tools will be rinsed with deionized water and 

air dried. 

Demonstrated analyte-free water will be used for decontamination procedures. 

EPA must be supplied with the test results from TCL/T AL analysis (analyzed for 

the detection levels of interest). 

Tap water used for decontamination purposes will be obtained from SEAD. 

SEAD obtains the potable water source from Seneca Lake. A sample of the 

water will be collected and analyzed for the TCL scan prior to the field effort. 

Runoff from decontamination/rinse waters and drilling operations will be 

collected onsite and placed in suitable containers. The contractor will be 

responsible for the subsequent management and disposal of the 

decontamination rinse waters. 
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4.2.8 SAMPLING, HANDLING, PACKAGING, AND SHIPPING 

All analytical samples will be placed in the appropriate sample containers as 

specified in EPA's Standard Operating Procedures and Quality Assurance 

Manual, Appendix A (April 1, 1986). The holding time criteria identified in the 

QAPP (see Appendix C) will be followed. 

Before samples are packaged for shipment, the sample container will be checked 

for proper identification and compared to the site logbook for accuracy. The 

sample then will be wrapped with a cushioning material and placed in a plastic 

Ziploc® bag before being put into the plastic cooler. A sufficient amount of 

bagged ice will be placed in the cooler to keep the samples at 4 degrees Celsius 

(°C) until arrival at the laboratory. 

All necessary documentation (see Appendix D) required to accompany the 

samples during shipment will be placed in a sealed plastic bag and taped to the 

underside of the cooler lid. The cooler then will be sealed with fiber tape, and 

custody seals will be placed so any opening of the cooler prior to arrival at the 

laboratory can be detected. Sample volume requirements, sample container 

requirements, holding times, and preservation requirements are specified in the 

QAPP. 

All samples requiring chemical analysis will be transported at the close of each 

day to the contractors and USACE quality assurance (QA) laboratories by 

overnight courier. Samples being sent to the USACE QA laboratory will be 

packaged and shipped in accordance with USACE Sample Handling Protocol, 

Medium Concentration Sample. The USACE QA laboratory will be notified 
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5 working days prior to sending samples. The protocol is contained in 

Appendix D. 

4.2.9 WASfE CONTAINERIZATION 

All drill cuttings, well development water, and rinsate will be contained in 

approved 55-gal drums. RI-generated waste disposal will be conducted in 

accordance with all applicable RCRA requirements. All drums shall be labeled 

as to contents and origins. At the end of each phase of drilling, documentation 

(based on results of the required chemical analyses, evaluation of site 

conditions, and knowledge of regulatory requirements) will be provided that 

recommends the disposition for each drum. For each drum considered to 

contain contaminated material, the RI contractor will recommend a specific, 

optimum method and price of disposal. Actual disposal will be the 

responsibility of the RI contractor. 

4.3 SAMPLE ANALYSIS AND VAUDATION 

A summary of the number and type of samples to be collected, along with 

parameters for analysis, is presented in Table 4.3-1. All laboratory analysis will 

be performed in accordance with the methodology presented in the QAPP 

(Appendix C). 

Contractor QA personnel will validate data received from the contractor's 

laboratory in accordance with the Region II SOPs for evaluating organic and 

inorganic analysis. Factors to be considered include sample holding times, 

instrument time and performance, instrument calibration, blanks, surrogate 

recoveries, matrix spike/duplicates, and other quality control (QC) parameters. 
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Table 4.3-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/Incinerator Ash Landfill 

Number of QC Samples 
Analyzed by R1 Contractor 

Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ 

Groundwater 

Volatile Organics SW8240 2 32 3 * 2 

Mercury, Total SW7471 2 32 3 * 0 

Arsenic, Total SW7060 2 32 3 * 0 

Selenium, Total SW7740 2 32 3 * 0 

ICAP: Metals, 
-I'-- Total SW6010 2 32 3 * 0 
I 

N 
I.D Semivolatiles SW8270 2 32 3 * 0 

Herbicides SW8150 2 32 3 * 0 

Pesticides/PCBs SW8080 2 32 3 * 0 

Alkalinity EPA 310.1 0 3 0 0 0 

COD HACH 8000 0 3 0 0 0 

BOD EPA 405.1 0 3 0 0 0 

Chloride EPA 325.3 0 3 0 0 0 

Sulfate EPA 375.4 0 3 0 0 0 

TOC EPA 9060 0 3 0 0 0 

Hardness EPA 130.2 0 3 0 0 0 

Residue, Total EPA 160.3 0 3 0 0 0 

Residue, EPA 160.1 0 3 0 0 0 
Dissolved 

Residue, EPA 160.2 0 3 0 0 0 
Suspended 
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Number of QA Samples 
Analyzed by USACE 

Number of Number of Number of 
Replicate Rinsate Trip 
Samples Samples Blanks+ 

3 * 2 

3 * 0 

3 * 0 

3 * 0 

3 * 0 

3 * 0 

3 * 0 

3 * 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Table 4.3-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/Incinerator Ash Landfill (Continued, Page 2 of 4) 

Number of QC Samples Number of QA Samples 
Analyzed by R1 Contractor Analyzed by USACE 

Number of Number of Number of Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ Samples Samples Blanks+ 

Surface/Spring Water 

Volatile Organics SW8240 1 9 1 * 1 1 * 1 

Mercury, Total SW7471 1 9 1 * 0 1 * 0 

Arsenic, Total SW7060 1 9 1 * 0 1 * 0 

Selenium, Total SW7740 1 9 1 * 0 1 * 0 

ICAP: Metals, SW6010 
Total 1 9 1 * 0 1 * 0 

Semivolatiles SW8270 1 9 1 * 0 1 * 0 

Herbicides SW8150 1 9 1 * 0 1 * 0 

Pesticides/PCBs SW8080 1 9 1 * 0 1 * 0 

Sediments 

Volatile Organics SW8240 1 9 1 * 0 1 * 0 

Mercury, Total SW7471 1 9 1 * 0 1 * 0 

Arsenic, Total SW7060 1 9 1 * 0 1 * 0 

Selenium, Total SW7740 1 9 1 * 0 1 * 0 

ICAP: Metals, SW6010 
Total 1 9 1 * 0 1 * 0 

Semivolatiles SW8270 1 9 1 * 0 1 * 0 

Herbicides SW8150 1 9 1 * 0 1 * 0 

Pesticides/PCBs SW8080 1 9 1 * 0 1 * 0 
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Table 4.3-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/Incinerator Ash Landfill (Continued, Page 3 of 4) 

Number of QC Samples Number of QA Samples 
Analyzed by RI Contractor Analyzed by USACE 

Number of Number of Number of Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ Samples Samples Blanks+ 

Soils Borin~ 

1) Surficial and Inter-
mediate Samples 

Volatile SW8240 4 56 5 * 0 5 * 0 
Organics 

ICAP: Metals, 
Total SW6010 4 56 5 * 0 5 * 0 

Semivolatiles SW8270 4 56 5 * 0 5 * 0 

Herbicides SW8150 4 56 5 * 0 5 * 0 

Pesticides/PCBs SW8080 4 56 5 * 0 5 * 0 

Mercury SW7471 4 56 5 * 0 5 * 0 

Arsenic SW7060 4 56 5 * 0 5 * 0 

Selenium SW7740 4 56 5 * 0 5 * 0 

2) Above Water Table 
and Deep Samples 

Volatile SW8240 4 56 5 * 0 5 * 0 

Organics 

ICAP: Metals, 
Total SW6010 4 56 5 * 0 5 * 0 

Semivolatiles SW8270 4 56 5 * 0 5 * 0 

Pesticides/PCBs SW8080 4 56 5 * 0 5 * 0 

Herbicides SW8150 4 56 5 * 0 5 * 0 
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Table 4.3-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/Incinerator Ash Landfill (Continued, Page 4 of 4) 

Number of QC Samples 
Analyzed by RI Contractor 

Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ 

Soil Borings (Continued) 

2) Above Water Table 
and Deep Samples (Continued) 

Mercury SW7471 4 56 5 * 0 

Arsenic SW7060 4 56 s * 0 

Selenium SW7740 4 56 s * 0 

3) Diesel 
Underground 
Storage Tanlc 

TRPH SW9071 0 4 1 * 0 

Dust/Wipe 

Semivolatiles SW8270 0 2 0 * 0 

Pesticides/PCBs SW8080 0 2 0 * 0 

*One rinsate sample will be collected per decontamination event, not to exceed one sample per day. 

+The actual number of field QC blanks shipped will depend on the duration of field activity. 

Source: ESE. 

Number of QA Samples 
Analyzed by USACE 

Number of Number of Number of 
Replicate Rinsate Trip 
Samples Samples Blanks+ 

5 * 0 

s * 0 

s * 0 

1 * 0 

0 * 0 

0 * 0 
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The specifications provided in the guidelines and/or acceptance criteria given by 

EPA will be followed when the validation is performed. 

The field analysis has its own QA program, including instrument calibration, 

duplicates, and blanks. Details on the field QA program are provided in 

Appendix C. 

4.4 DATA EVALUATION 

Data evaluation will be completed upon receipt of data from the field 

investigation. Data will be compared to project objectives and summarized into 

a usable format for manipulation. The data will be assembled in a format 

compatible with USATHAMA database structure requirements. Tables will be 

created to exhibit new and existing 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 and contaminant migration pathways 

refined. The results of this task will be used in the RA and in the evaluation of 

remedial alternatives . 

4.5 RISK ASSESSMENT 

Following the data evaluation, an RA will be performed using methods 

described in the EPA Risk Assessment Guidance for Superfund (RAGS) (1989a) 

Volume r (Human Health Evaluation Manual) and Volume rr [Environmental 

Evaluation Manual (1989b)]. The objective of the RA is to characterize the 

current and potential public health and environmental risks that would exist 

under the no-action alternative. The RA will be an evaluation of available 
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demographic, geographic, physical, chemical, and biological factors that describe 

the impacts of hazardous waste releases from the site. The RA will evaluate 

the types and concentrations of hazardous chemicals at the site, the migration 

potential of contaminants through various media, their toxicology, and the 

degree of exposure to the environment and public health. The results of an 

exposure assessment will be coupled with a toxicological evaluation to 

determine the degree of endangerment posed by exposure. 

The RA process will include the following basic steps: 

1. Estimation of exposure point concentrations, 

2. Estimation of chemical intakes, 

3. Toxicity assessment, and 

4. Risk characterization. 

Exposure-point concentrations of chemicals of concern will be estimated by 

identifying all relevant exposure pathways and estimating chemical 

concentrations at potential receptor locations by a fate and transport analysis. 

The exposure pathways of primary concern at the site are migration of wastes 

into groundwater that may potentially serve as water supply for nearby 

residents and discharge of groundwater to surface water. The potential for 

sensitive human and environmental receptors to be exposed to contaminated 

surface water and soil will be fully evaluated. The projected concentrations of 

indicator chemicals in environmental media at exposure points will be estimated 

from the database, using semiquantitative environmental fate and transport 

analyses. Predicted contaminant concentrations will be compared to a list of 

ARARs refined to reflect the contaminants of concern. The full array of 
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chemical contaminants will be included in the development of the RA The RA 

will not report the minor constituents. 

4.5.1 HUMAN RA 

For those critical contaminants that have no federal or state standards, 

acceptable concentrations in environmental media will be estimated based on 

RID values (for noncarcinogens) and CPFs (for carcinogens). The primary 

source of toxicological data used in the analysis will be the EPA computer 

database, Integrated Risk Information System (IRIS), Health Effects Assessment 

Summary Tables (I-iEAST), and the EPA AWQC documents. Target risk levels 

will be determined for carcinogens in consultation with State of New York and 

EPA representatives. 

Information from previous steps will be integrated in the risk characterization 

step to determine the degree of endangerment posed by site contaminants 

·under the no-action alternative. 

4.5.2 ECOLOGICAL RA 

The objectives of the ecological RA for the site are to : 

1. Identify potential terrestrial and aquatic receptors, including the 

potential for rare or endangered species at the site. 

2. Identify and delineate (where necessary) wetlands and floodplains 

within the extent of contamination in accordance with EOs 11990 

and 11988. 

3. Identify and describe exposure pathways. 

4. Evaluate the potential for adverse effects due to exposure to site 

contaminants to selected nonhuman receptors. 
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5. Evaluate the potential for indicator chemicals to bioaccumulate 

through the food chain. The current understanding of the nature of 

the contaminants at the site suggests that this potential is low. 

Potential aquatic and terrestrial receptors will be identified for each habitat 

type at the site using field investigations and available data. Potential aquatic 

receptors include flora and fauna exposed to contaminated surface water and 

bank and bottom sediments. Plankton, macrophytes, macroinvertebrates, fish 

(resident and stocked) , amphibians, and riparian birds/waterfowl could be 

expected as aquatic receptors. 

Potential terrestrial receptors at the site include vegetation, reptiles, 

amphibians, birds, small mammals (e.g., rabbit, woodchuck, meadow vole) , fox, 

and deer. Potential terrestrial receptors can comprise obligate or facultative 

residents in any of the habitat types available within this site. Nonresident 

animals may migrate from outside the confines of the site for food, water, or 

nesting/breeding. Habitat types for the site will be described for terrestrial and 

aquatic areas based on field investigations conducted under this task and for 

previous work. 

During hazard identification, the potential receptors and characteristics of the 

environmental contaminants are reviewed to identify a subset of representative 

receptors for further evaluation. Evaluation of all onsite organisms to 

determine the effects of contamination is not feasible . Representative species 

for study will be determined based on criteria such as status (rare, threatened, 

or endangered), economic value (hunting and fishing), and structural and 

functional · importance in the ecosystem. Representative species will include 

4- 36 



C-SEADRIFS.3/WP-4.23 
04/28/91 

major phyla and trophic levels (producers and consumers). Selection of species 

to be studied will be based on factors such as contaminant concentration, 

sensitivity of an organism to that contaminant, and availability of toxicological 

data. 

The ecotoxicity of the chosen indicator chemicals will be reviewed to 

summarize the potential for acute and chronic effects and bioaccumulation 

potential for representative receptors (or closely related species). Acute and 

chronic effects to representative organisms, as well as response to 

bioaccumulation of specific contaminants, will be reported using literature 

relevant to conditions at t.his site. Physical-chemical properties of each 

contaminant and toxicity and bioaccumulation data will be reported for aquatic 

and terrestrial species, respectively. Ecotoxicity benchmarks will be chosen 

from these summaries to provide points of comparison relative to the exposure 

concentrations and conditions and organisms representing the ecotypes at the 

site. 

Data available from this and previous site investigations will be used to develop 

exposure concentrations at potential receptors in conjunction with the human 

health evaluation. Based on the results of this sampling, it may be necessary to 

estimate the extent of bioaccumulation of some site contaminants via food 

chain modeling or tissue residue analysis. If necessary, this may be 

accomplished using simple algorithms, initially, to screen for potentially harmful 

concentrations. If this screening indicates the potential for significant 

bioaccumulation, tissue sampling and/or more rigorous modeling could be 

necessary. Review of current data does not indicate a need for this sampling. 

4-37 



C-SEADRIFS.3/WP-4.24 
04/28/91 

Potential exposure pathways will be identified for the site based upon site visits 

and available data. Examples of potential exposure pathways include: 

1. Surface Water 

a. Dermal exposure to aquatic animals immersed in medium with 

contaminants in solution and/or suspension; 

b. Dermal exposure to terrestrial animals washing, wading, or 

swimming in contaminated medium; 

c. Ingestion of contaminants in solution and/or suspension by 

aquatic and terrestrial organisms; and 

d. Ingestion of contaminants retained on skin, fur, or feathers via 

preerung. 

2. Sediments 

a. Dermal exposure to benthic organisms and benthic feeders, 

wading animals, and inhabitants of bank habitat; 

b. Ingestion by benthic organisms and benthic feeders; and 

c. Ingestion of contaminants retained on skin, fur, or feathers via 

preening; and 

d. Consumption of benthic invertebrates and macrophytes by 

resident and nonresident animals. 

3. Soil 

a. Dermal contact by burrowing animals; 

b. Ingestion by invertebrates; 

c. Inhalation of wind-born dusts; 

d. Dermal exposure from contaminated soil particles adhering to 

skin, fur, or feathers via behavior including, but not limited to, 

scraping or digging for food, bathing or rolling in soil or dust, 

and burrowing to excavate dwellings; and 
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e. Ingestion of animals or plants on which contaminated soil 

particles adhere and inadvertent consumption via digging and 

burrowing activities. 

4. Air--Inhalation of volatilized compounds. 

5. Food--Consumption of aquatic or terrestrial vertebrates, invertebrates, 

and plants by resident and nonresident consumers. 

Pathway screening will be conducted to determine which pathways require 

further evaluation. In some cases, the exposure concentration is compared 

directly with an ecotoxicity benchmark to screen for potential adverse effects. 

However, most organisms are not continually exposed to contaminants, and 

exposure concentrations should be converted to exposure doses. In addition to 

site observations, behavioral and physiological information concerning 

representative receptors will be used to estimate exposure encounters and 

subsequent doses from relevant media. Examples of potentially relevant 

information are home ranges, consumption rates, and foraging/grooming 

behaviors. The assumptions used to develop the exposure scenarios and doses 

will be included in the final report. 

The ecological RA is being conducted, in part, to estimate the potential for 

adverse effects to one or more populations, based on the ecotoxicity of 

contaminants to individual organisms. Initial review of the data and 

observations from a recent site visit suggest that effects due to contamination 

may be subtle or limited in scope. If initial screening shows the potential for 

adverse effects, the populations that are most directly and continuously exposed 

may be the most likely to show adverse effects. For terrestrial animals, these 

are likely to be soil invertebrates (e.g., earthworms) and small mammals. For 
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aquatic organisms, benthic invertebrates and benthic feeders for sediment

associated contaminants and pelagic organisms for surface water contaminants 

are the most likely to show adverse effects. Determination of species richness 

and evenness in selected areas would be useful endpoints for comparison with 

uncontaminated areas, and these surveys can be conducted easily for 

invertebrate communities. 

To accomplish the objectives of the ecological RA, some field investigations 

must be undertaken. The fieldwork will include the following: 

1. Surveys of exposure encounters or site utilization and activity by 

selected receptors to provide data for construction of exposure 

scenarios and dose estimation. Based upon preliminary evaluation, 

these surveys are likely to be avian observations, small mammal 

trapping, and vegetation analysis in habitat adjacent to identified 

sites. 

2. Identification of appropriate reference sampling areas (terrestrial 

and/or aquatic, dependent upon the results of initial screening) and 

subsequent sampling sufficient for comparisons of species richness and 

evenness. 

3. Wetlands assessment for any wetlands that may be affected by 

contamination or remedial actions. 

4. Survey for critical or sensitive habitat and potential presence of rare 

or endangered species (if necessary). 

As a first step in the evaluation of the potential for adverse effects to 

nonhuman receptors, the benchmarks of ecotoxicity for selected contaminants 

will be compared with exposure concentrations or conservative doses to 
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generate ecotoxicity quotients. The necessity for additional comparisons and 

evaluation will be based upon the results of this screening. The potential for 

bioaccumulation will be assessed, and body burdens will be estimated as 

necessary. When indicated, results for individuals will be extrapolated to 

populations, and potential for adverse effect to the ecosystem (structural and/or 

functional) will be addressed. Results of these analyses will be compared with 

field-based species richness and evenness data. Assumptions and data 

limitations will be addressed, as well as the uncertainties associated with the 

assessment. 

4.6 RI REPORTING 

4.6.1 LETTER REPORT 

At the completion of the first round of field work sampling, a letter report 

characterizing the site will be furnished to 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 upon analytical 

completion of each of these rounds. 

4.6.2 PREUMINARY SITE CHARACTERIZATION SUMMARY 

At the conclusion of field work, a Preliminary Site Characterization Summary in 

the format of the first four chapters of an RI report will be prepared. This 

document shall form the basis of discussion at a Project Managers progress 

meeting. 
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A draft RI report will be prepared at completion of the site investigation and 

data evaluation. The report will summarize the results of the field investigation 

and records searches and present the data and conclusions in a clear and 

concise record. The RI report will also present the results of the data 

evaluation and RA. This task is complete upon review, comment, and revision 

of the draft RI report document, as governed by the IAG. 
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In accordance with the current EPA RI/FS guidance manual (EPA, 1988), an FS 

for the site will be conducted based on the results of previous investigations 

and the proposed RI and RA. The following three tasks comprise the FS 

process: 

1. Remedial alternative development and screening, 

2. Remedial alternative evaluation, and 

3. FS report. 

5.1 REMEDIAL ALTERNATIVE DEVELOPMENT AND SCREENING 

The first task of the FS process is to review the data collected during the RI 

and results of the completed RA. The subtasks comprising this step will 

accomplish the following objectives: 

1. Identification of ARARs, 

2. Development of remedial response objectives, 

3. Identification of applicable technologies by operable unit and media, 

4. Identification of volumes or areas of media, 

5. Screening of technologies, 

6. Development of alternatives, and 

7. Screening of alternatives. 

5.1.1 IDENTIFICATION OF ARARs 

Contaminant-specific ARARs will be developed for the contaminants at the site. 

The chemical-specific concentration limits established by either federal or state 

environmental laws will be compiled for each applicable environmental medium. 
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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 the site. Examples of activity

specific ARARs include closure regulations, incineration standards, and 

pretreatment standards for discharges to POTWs. Because different types of 

remedial actions will be evaluated, different activity-specific ARARs will apply 

to the various alternatives. 

5.1.2 DEVELOPMENT OF REMEDIAL RESPONSE OBJECTIVES 

Based on the existing data, data collected in the RI, and the contaminant 

migration pathways defined in the RA, the remedial response objectives will be 

developed. Site-specific response objectives will be developed using a risk-based 

methodology to define cleanup levels that would eliminate or minimize risks to 

public health and the environment. Potential contaminant migration and 

exposure pathways identified in the RA will be examined further as a basis for 

estimating acceptable onsite residual contamination levels. Acceptable exposure 

levels for potential receptors will be identified (from the RA), and onsite 

cleanup levels will then be estimated by extrapolating from receptor points back 
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to source areas along critical migration pathways. Development of response 

objectives will also include refinement of ARARs specific to the site. 

5.1.3 IDENTIFICATION OF APPLlCABLE TECHNOLOGIES 

Based on the remedial response objectives developed after the RI and RA, a list 

of applicable technologies will be identified. Table 5.1-1 shows the universe of 

potential and viable technologies that may be identified for site remediation, 

based on the results of the RI and RA. This list contains technologies for 

several types of general response actions, including treatment (physical, 

chemical, biological, and thermal), diversion, removal and disposal, innovative 

technologies, containment, and no action. 

The site will be handled as one operable unit, with the possibility of identifying 

several suboperable units after the RI and RA. If suboperable units are 

identified, potential remedial technologies will be defined for each site condition 

requiring remediation. Each suboperable unit should meet at least one response 

objective. 

5.1.4 IDENTIFICATION OF VOLUMES OR AREAS OF MEDIA 

During identification and development of applicable technologies, an initial 

determination will be made of the areas or volumes of media to which the 

technologies of the several types of general response actions might be applied. 

This initial determination will be made for each media of interest at the site. 

The identification of the area or volumes of media will include a consideration 

of not only acceptable exposure levels and potential exposure routes, but also 

site conditions and the nature and extent of contamination. 
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Table 5.1-1. Identification of Technologies for Remedial Response Actions 

Remedial Response 
Action 

TREATMENT 
Physical 

Chemical 

Biological 

Remedial Technology 

Sedimentation 
Flocculation 
Oil/Water Separation 
Dissolved-Air Flotation 
Evaporation 
Air Stripping 
Distillation 
Soil Flushing/Soil Washing 
Chelation 
Liquid/Liquid Extraction 
Supercritical Extraction 
Filtration 
Carbon Adsorption 
Reverse Osmosis 
Ion Exchange 
Electrodialysis 
Solidification/Stabilization 
Soil Aeration 

Neutralization 
Chemical Precipitation 
Chemical Hydrolysis 
Chemical Oxidation/Reduction 
Oxidation by Hydrogen Peroxide (H2O2) 

Ozonation 
Alkaline Chlorination 
Oxidation by Hypochlorite 
Electrolytic Oxidation/Reduction 

Activated Sludge 
Rotating Biological Contactors 
Anaerobic Digestion 
PAC 
SBR 
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Table 5.1-1. Identification of Technologies for Remedial Response Actions 
(Continued, Page 2 of 3) 

Remedial Response 
Action 

TREATMENT (Cont'd) 

Thermal 

INNOVATIVE TECHNOLOGIES 

Remedial Technology 

PAC-Enhanced SBR 
Trickling Filter 
Biological Towers 
Waste Stabilization Ponds/Lagoons 
Fluidized-Bed Biological Reactor 
Composting 
Land Application/Land Farming 

Liquid Injection Incinerator 
Rotary Kiln Incinerator 
Wet-Air Oxidation 
Industrial Boilers 
Liquid Industrial Kilns (Cement, Lime, 

Aggregate, Clay) 
Infrared Incineration 
Circulating Bed Combuster 
Steam Stripping 
Flaming/Flashing 

Microwave Plasma 
Sodium Fluxing 
UV Photolysis 
Electron Beam Treatment 
Gamma Irradiation 
Thermal Decomposition by Hot Gases 
Radiant (Infrared) Heating 
Supercritical Water Oxidation 
In Situ Biodegradation 
In Situ Volatilization 
In Situ Vitrification 
Low-Temperature Thermal Decomposition 
Permeable Treatment Bed 
In Situ Radio Frequency Decontamination 
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Table 5.1-1. Identification of Technologies for Remedial Response Actions 
(Continued, Page 3 of 3) 

Remedial Response 
Action 

DIVERSION 

CONTAINMENT 
Subsurface Barriers 

Capping 

REMOVAL AND DISPOSAL 

NO ACTION 

Source: ESE. 

Remedial Technology 

Dikes and Berms 
Ditches and Trenches 
Terraces and Benches 
Culverts 
Levees and Floodwalls 
Cofferdams 
Channels and Waterways 

Slurry Walls 
Grout Curtains 
Sheet Pilings 

Single-Layered Soil Cover 
Multimedia Cap 
Clay Cap 
Synthetic Membrane Liners 
Asphalt Cap 

Extraction Wells/ Trenches 
Injection Wells/Trenches 
Surface Water Discharge 
Spray Irrigation 
POTWs 
Excavation 
Dredging 
Landfilling 
Landfarming 
Dewatering 

Limit Access/Use Restrictions 
Monitoring Only 
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The methodology to evaluate the various remedial technologies will employ 

screenings conducted in accordance with NCP and SARA. The screening will 

prevent infeasible, unacceptable, or costly technologies that do not meet ARARs 

or that prohibit goals defined by the RA from being carried forward to the next 

evaluation step. Each candidate technology will be screened by an evaluation 

of technical factors that relate to the technology as applied to the 

contamination within the site. The following technical factors will be 

considered for each technology in the screening process: 

1. Technical implementability; and 

2. Effectiveness, implementability, and cost. 

The first step of the technology screening process is to evaluate the universe of 

potential and viable technologies with respect to technical implementability. 

This will be accomplished by using information gathered during the RI and 

previous field studies on contaminant types/ concentrations and information of 

onsite characteristics. Technologies that cannot be effectively implemented at 

the site will be screened out. 

The second step of the technology screening is an evaluation of the following 

technology limitations: 

1. Effectiveness relative to other processes within the same technology 

type; 

2. Implementability of technology to eliminate those technologies that 

are clearly ineffective or unworkable at the site; and 

3. High, low, or medium cost relative to other process options in the 

same technology type. 
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Justification will be given for every technology deleted from the list. 

Technologies remaining after the screening will be used to assemble remedial 

alternatives. 

5.1-6 DEVELOPMENT OF ALTERNATIVES 

Remedial alternatives to be identified for all applicable response actions will be 

a suboperable part of the overall site remedy. The no-action alternative will be 

considered as a baseline against which the other alternatives can be evaluated. 

Alternatives will be identified in each of the classes of alternatives required by 

NCP. The assembled alternatives will include at least one option in each of the 

general technologies, including treatment, removal and disposal, innovative 

technologies, containment, and no action. 

5.1.7 ALTERNATIVES SCREENING 

The lists of alternatives described previously will be screened. The objective of 

this effort is to eliminate from further consideration any technologies and 

alternatives that have undesirable results regarding cost, acceptable engineering 

practices, and effectiveness as described in the NCP Section 300.68(g). The 

evaluation criteria are effectiveness, implementability, and order-of-magnitude 

costs. This screening will allow an initial assessment of the applicability of 

each alternative relative to the others for each area of concern. This process 

will eliminate alternatives that are not effective, difficult to implement, or 

significantly more costly than others of the same level of treatment without 

providing significantly greater protection to human health or the environment. 

Reasons for elimination of any alternatives at this stage will be documented in 

the FS report. 
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The remedial alternatives that pass the initial screening process will be further 

evaluated and compared in the NCP, Sec. 300.68(h), Subpart F. This 

evaluation will be based on the following factors: 

1. Short-term effectiveness: 

a. Protection of the community during remediation, 

b. Protection of workers during remediation, 

c. Environmental impacts, and 

d. Time to achieve remedial response objectives. 

2. Long-term effectiveness: 

a. Magnitude of remaining risk, 

b. Adequacy of controls, and 

c. Reliability of controls. 

3. Reduction of mobility, toxicity, and volume (M1V) : 

a. Treatment process and remedy, 

b. Amount of hazardous material destroyed or treated, 

c. Reduction in M1V, 

d. Irreversibility of the treatment, and 

e. Type and quantity of treatment residual. 

4. Implementability: 

a. Technical feasibility: 

(1) Ability to construct technology, 

(2) Reliability of technology, 

(3) Ease of undertaking additional remedial action, and 

( 4) Monitoring considerations. 
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b. Administrative feasibility ( coordination with other 

offices/ agencies), and 

c. Availability of services and materials: 

(1) Availability of treatment/storage capacity and disposal 

services, 

(2) Availability of necessary equipment and specialists, and 

(3) Availability of prospective technologies. 

5. Costs: 

a. Capital costs, 

b. Annual operation and maintenance (O&M) costs, 

c. Accuracy of cost estimates, 

d. Present-worth analysis, and 

e. Cost sensitivity analysis. 

6. Compliance with ARARs: 

a. Chemical-specific ARARs; 

b. Action-specific ARARs; 

c. Location-specific ARARs; and 

d. Other criteria, advisories, and -guidances. 

7. Overall protection of human health and the environment (how risks 

are eliminated, reduced, or controlled). 

8. State acceptance. 

9. Community acceptance. 

An evaluation will be made of whether recycle/reuse, waste minimization, 

in situ degradation, or destruction of wastes is appropriate to reliably minimize 

present or future threats to public health, welfare, or the environment. 

Preference will be given to alternatives that result in a permanent solution, 

pursuant to Section 121 of SARA. 
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The FS report will include an executive summary, introduction, identification of 

ARARs, development of remedial response objectives, and a description of the 

alternative screening and evaluation processes. The FS report will also include 

a summary of the detailed technical and cost evaluations and a comparative 

evaluation of the remedial alternatives as table matrices. Backup cost 

information and calculations will be included as appendices. 

Calculations for quantification of target cleanup levels will be included in the 

FS. Cleanup levels for the contaminants of concern will address protection of 

human health in terms of exposure through ingestion, inhalation, and dermal 

contact and will provide for the adequate mitigation of groundwater 

contaminant sources. The environmental impact to surface water will also be 

considered. 

The report will also describe the recommended work to be performed during 

the follow-on RI and provide specific recommendations and justification for 

sampling locations and analytes proposed for follow-on RI work. 

Recommendations will be provided for any required interim or expedited 

remedial action. 

Treatability study requirements will be provided. These requirements will be 

based on the results of the technology screening performed during the FS. The 

preferred remedial action technologies will be evaluated, and a determination 

will be made if specific treatability studies will be necessary. If required, a 

conceptual treatability study plan will be provided. 
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The purpose of this WP is to present the activities that will be required for the 

development of the RI/FS. The following subsections describe the project 

staffing, future schedule, health and safety, quality management, and 

engineering QC developed for this WP. 

6_1 SfAFFING 

This section lists WP project staff and describes the functional relationships of 

the organizational structure and responsibilities of the support functions (see 

Figure 6.1-1). The ESE personnel who served in a supervisory role are 

indicated by the boxes connected by solid lines of authority. These personnel 

provided overview and guidance to the project team and assisted the project 

manager in the resolution of any technical difficulties. 

The project director, Mr. Gary R. Horwitch, P.E., was responsible for appointing 

the project manager and providing overall direction, coordination, and corporate 

support as needed over the project duration. 

The project manager, Mr. Jose Morales, P.E., was responsible for the effective 

day-to-day management of the project staff; direct communication and liaison 

with the client; technical approach and review of deliverables, management of 

resources, schedules, and budgets; and coordination among the general and 

technical support functions. 
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The engineering QC reviewer (Mr. Gary R. Horwitch, P.E.) was responsible for 

senior technical review of all deliverables based on his previous experience with 

the site and/or with similar projects. 

The general support functions include the QA supervisor and safety manager. 

The QA supervisor was responsible for developing the QC procedures identified 

in the QAPP. The project safety manager was responsible for assisting the 

project manager in preparation of the SHERP for required site activities. 

6.2 PROJECT SCHEDULE 

The proposed implementation schedule for the SEAD RI/FS is shown in 

Table 6.2-1. This schedule will be updated as required during the field effort 

to indicate any delays and potential impacts on future deliverables. 

6_3 SHERP 

To provide an Occupational Safety and Health Administration 

(OSHA)-compliant working environment for the RI field team members and 

subcontractor personnel performing the fieldwork, the SHERP has been 

prepared and is presented in Appendix B. 

6-4 OAPP 

To achieve the data quality goals of the fieldwork at the SEAD site, the QAPP 

has been prepared and is presented in Appendix C. 
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6.5 ENGINEERING QC 
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The engineering QC provided a process for senior technical review of all 

deliverables based on the reviewers' technical expertise and previous experience 

with similar projects. Technical review comments were incorporated into the 

deliverables before submission of the review drafts to USACE, EPA, and 

NYSDEC. 
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FIELD SAMPLING AND ANALYSIS PLAN 

The proposed field operations for the Seneca Army Depot (SEAD) burning 

pits/incinerator ash landfill area site will consist of the following major tasks: 

1. Soil sampling, 

2. Monitor well installation and sampling, 

3. Surface water/sediment sampling, and 

4. Incinerator dust sampling. 

The following sections describe the objectives and techniques associated with 

the previously mentioned tasks. 

A 1 SOIL SAMPLING 

ALl OBJECTIVES 

A series of soil borings will be drilled in the landfill area to evaluate the extent 

of soil contamination. The final locations for the borings will be determined 

following completion of the proposed geophysical and soil gas surveys. The 

USACE project manager will be consulted for approval prior to the initiation of 

soil sampling operations. 

A 1.2 BORING TECHNIQUES 

The borings will be drilled to bedrock, which has an anticipated average depth 

of 15 feet below land surface (ft-bls). Samples will be collected continuously 

using a split-spoon sampler. Soil samples will be collected from each boring 

using a split-spoon sampler (ASTM-D 1586-84) and will be taken continuously 

to the top of the unweathered shale unit, at 2-foot (ft) intervals. 
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Borings will be terminated at the top of competent bedrock. Four samples for 

laboratory analysis will be obtained from each soil boring using a split-spoon 

sampler. In each boring, discrete samples will be collected from the surface (O 

to 2 ft-bls), at an intermediate zone (3 to 4 ft-bls), from the top of the water 

table to 1 ft above the water table, and from the weathered shale zone at the 

interval from the competent shale unit to 2 ft above the competent shale unit. 

Samples obtained from the soil borings will be sent to the USACE Missouri 

River Division-approved laboratory for analysis. 

Soil sampling techniques will involve the use of a truck-mounted drill rig to 

advance hollow-stem augers and to drive split-spoon samplers. The surface 

samples at the burning pits will be collected using a stainless steel bucket 

auger. 

The continuous hollow-stem augering technique entails rotary advancement of a 

hollow-stem auger equipped with an auger plug, which is removed prior to 

split-spoon collection. A split-spoon sampler will be employed for collecting soil 

samples [American Society for Testing and Materials (ASTM)-D 1586-84]. This 

technique involves driving a 2-ft-long, split-spoon sampler into undisturbed soil 

with a rig-mounted hammer. Following removal of the split-spoon sampler, the 

hollow-stem auger is advanced to the top of the next sample interval. If 

cobbles or boulders are encountered impeding split-spoon sampler advancement, 

an attempt will be made to auger past this interval of the borehole. If 

advancement is still not possible, the borehole will be backfilled and a new 

location chosen. 
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Between soil borings, the augers and split-spoons will be decontaminated using 

a high-pressure steam cleaner. The water for the steam cleaner will be 

obtained from a pre-approved source at SEAD. 

All borings will be logged by the site geologist using a standardized boring log 

form (Figure A-1). Soil samples will be classified according to USCS. Each 

boring log will record: 

1. Boring identification and location, 

2. Type and manufacturer's name of drilling equipment, 

3. Type and size of sampling and drilling equipment, 

4. Starting and ending dates of drilling, 

5. Length and depth of each sampled interval, 

6. Length of each recovered sample, 

7. Blow counts of the split-spoon samples, 

8. Depth of all stratigraphic changes, 

9. Lithologic description according to standard rock nomenclature, 

10. Depth at which groundwater is first encountered, 

11. Depths and rates of any water losses, 

12. Depth to static water level, 

13. Depths at which drilling problems occur and how the problems are 

solved, 

14. Total boring depth, 

15. Reason for terminating borehole, and 

16. Surface elevation. 

Upon completion of sampling, all borings will be grouted to the surface and the 

soil containerized as described in Section A.6. 
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ENVIRONMENTAL SCIENCE FIELD BORING LOG 

AND ENGINEERING, INC. 
SOURCE: ESE 
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At each of the four selected intervals to be sampled from each borehole, before 

the soil samples are screened, a volatile organic compound (VOC) grab sample 

from each sampling interval will be collected using a stainless steel spatula and 

containerized. The remaining material will be placed into a stainless-steel 

bowl, homogenized with a stainless steel spoon prior to being placed into the 

sample containers and thoroughly mixed with a stainless-steel trowel. A 

portion of the mixture then will be transferred to laboratory-prepared amber

glass containers with Teflon@-lined lids. All soil sample containers will be 

labeled with a preprinted label, chilled to 4 degrees Celsius (°C), and shipped 

to an EPA-approved analytical laboratory. All sampling equipment will be 

decontaminated between samples, as specified in the Quality Assurance Project 

Plan (QAPP). 

A2 MONITOR WELL INSTALLATION AND SAMPUNG 

A2.1 OBJECTIVES 

This task involves the evaluation of groundwater contamination within the 

uppermost permanent water-bearing stratum through the installation of five 

shallow wells and four deep wells. The nine newly installed wells and existing 

monitor wells in the ash landfill area (including PT-26) will then be sampled. 

A2.2 MONITOR WELL INSTALLATION 

The shallow monitor wells will be installed using rotary-drill rig techniques 

with hollow-stem augers. The deep monitor wells will be installed using air 

rotary techniques. 
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Soil samples will be collected from each boring using a split-spoon sampler 

(ASTM-D 1586-84). Soil samples will be taken continuously to the top of the 

unweathered shale unit, at 2-ft intervals, and classified by the USCS system. 

Monitor wells will be constructed in accordance with the general details 

presented in Figure A-2. All monitor wells will be installed in boreholes having 

a minimum 6-inch diameter. Well risers and screens will consist of new, 

threaded, flush-joint, 2-inch-diameter, Schedule 40 PVC. The PVC wells will be 

used for the current investigatory phase. If long-term monitoring is proposed 

as part of the ROD, then EPA will make a decision at that time as to the 

construction material of the wells. It is anticipated that the well screens will 

be 10 ft long for the shallow wells and 20 ft long for the deep wells and will 

be factory slotted (0.010 inch). 

Information from split-spoon samples, standard penetration testing, observations 

regarding the moisture content of recovered soil samples, and direct 

measurement with a water-level tape of the water table in each boring will be 

used to screen the shallow wells from the top of bedrock to greater than 3 ft 

above the water table. Bedrock wells will be screened from approximately 3 ft 

above the lower water table to 17 ft below the lower water table. The deep 

wells will be installed to a maximum depth of 200 ft-bls or the first water zone 

encountered, once having penetrated at least 20 ft into the bedrock 

(unweathered shale). If no water is encountered to a depth of 200 ft-bls, the 

boring will be grouted to the surface and a new location chosen. The 0.010-

inch slot size has been selected based on the known lithology at the site (i.e., 

poorly sorted glacial till). Well casings and screens will be set plumb by using 

a level on the drill-rig prior to drilling. In constructing the deep wells, a 
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stainless steel centralizer will be used at the top of the screened interval to 

ensure that the monitor well remains in the center of the borehole. 

For installing the deep monitor wells, a PVC surface casing will be set 

approximately 5 ft into the unweathered shale unit. The annular space 

between the casing and the borehole will then be grouted and allowed to set 

for a minimum of 48 hours before drilling is resumed. 

The filter pack will consist of clean 20/30 silica sand pack. During installation 

of the deep wells, a tremie pipe will be used to introduce the filter pack 

material into the annular space around the well screen. During installation of 

the shallow wells, the augers will be raised gradually as the sand builds up 

around the well screen. The filter pack will extend a minimum of 2 ft above 

the well screen. 

A minimum 2-ft-thick bentonite seal will be installed above the sand filter pack. 

The bentonite seal, consisting of bentonite pellets, will be wetted and allowed 

to hydrate in accordance with the manufacturer's recommendations before the 

remaining annular space is grouted. A cement/bentonite grout seal will be 

placed from the top of the bentonite seal to approximately 3 ft-bls by means of 

a tremie pipe. The grout mixture will consist of Portland® cement (ASTM C 

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)]. 

Additionapy, 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. 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. The purpose of the pure bentonite backfill is 
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to protect the well from damage associated with frost heaving. A 2- by 2-ft 

concrete pad will then be constructed, followed by development of the well. 

This pad will not be attached to the casing. All monitor wells will be provided 

with a locking protective casing as shown in Figure A-2. 

A qualified site geologist will oversee all drilling, well installation, well 

development, and sampling/testing operations. Drilling data will be recorded 

on boring log forms as shown in Figure A-1. A graphic log showing monitor 

well construction details will be provided. Well construction logs will include: 

1. Boring preparation prior to well installation; 

2. Depth of completed well; 

3. Change in lithology; 

4. Type and diameter of well casing; 

5. Filter pack gradation, depth, and method of emplacement; 

6. Type of seal and manufacturer's name and product name; 

7. Amount, formula, and method of grout emplacement; 

8. Elapsed time between grouting and well development initiation; 

9. Method of development; 

10. Quantity of water extracted during development; 

11. Criteria used in determining completion of development; 

12. Depth of the protective cover below ground; 

13. Amount of stickup of protective cover; and 

14. ~eight of cement protective pad. 

Figure A-3 contains a monitor well installation form. The original and one 

copy of the boring log and well construction form will be submitted to USACE 

no later than 10 calendar days after the well is completed. 
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SEAD RVFS WP 3IOOb 

017/MWC.1 

MONITOR WELL CONSTRUCTION 
9189s 

Logged By- Client· 
Drilling Contractor: Location: 
Driller's Name: Job Number: 
Well Number: Date/Time: Start Finish 
Comments: (Lost circulation interval, water level changes, hole collapse interval, etc.' 

Top of Protective Casing ... ◄ Locking Cap 

◄ Protective Pipe , I J Top or Well Casing , .. Type 
Diameter 

Top of Bentoni'- -. 
;[~Ii 

,,,,,,. 
.· .. ·.·.-·.·:·,·:·•·. •··· · -~-.. ·.· .. ·.·.- ·.·.- ·.· .. ·.·_. · ~ CemenVGravel Pad 

Top of Cement 
. lliJ .. 

Bottom of Protective Casing ► 

Groundwater ... • 
- Type of Grout -

- Casing: -
Type 
Diameter 

Couplings: 
Type 
Number 
Depths 

Top of Bentonite Seal ... ... Type of Plug 
Top of Gravel Pack ... 

Gravel Pack: 
Material 

Top of Screen 
. 

Screen : .. ~ 

L.---- Type 
~--- Diameter 
L----- Length 
1--- -- Slot Size 
1--- --

L.----
L.----
1--- --

1----- -Bottom of Screen .. Borehole Diameter 

Total Depth of Borehole 

NOTTO SCALE 

Figure A-3 
MONITOR WELL INSTALLATION SHEET ENVIRONMENTAL SCIENCE 

AND ENGINEERING, INC. 

SOURCE: es; 
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All monitor well locations and elevations at the top of well casings will be 

surveyed by a New York registered land surveyor. The coordinates will be to 

the closest 1 ft and referenced to the state planar coordinate system. If the 

state planar coordinate system is not readily available, an existing local grid 

system will be established. Monument elevations and the top of the PVC casing 

to the closest 0.01 ft will be determined for each well. Elevations will be 

referenced to the NGVD of 1929. If the 1929 datum is not readily available, 

the existing local vertical datum will be used. A permanent tag or marking that 

clearly identifies the well number, USACE, and top-of-casing elevation will be 

affixed to the outer steel casing of each well. 

The well development will be performed as soon as practical after well 

installation, but no sooner than 48 hours after placement of the internal grout 

collar. Well development will be documented on a standard form as shown in 

Figure A-4. 

Shallow well development will be accomplished by pumping with a gasoline

powered centrifugal pump connected to decontaminated stainless steel drop 

pipe; or they will be developed using a Teflon® bailer. The deep wells will be 

developed using a submersible stainless steel pump or a Teflon® bailer. 

Development will continue until the water is clear and the well as free of 

sediment as practical. If well yields cannot sustain the flow rate of the 

submersible or centrifugal pump, a Teflon® bailer will be used. Water will not 

be added to the well to aid in development. All development equipment will 

be decontaminated as outlined in the QAPP prior to use in the first well and 

between use in each well. 
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SEAO RVFS 1M' 1/90 mk 

D17/MWD 

MONITOR WELL DEVELOPMENT 
1/90 mk 

Sheet __ of __ 

Site: Well designation· Installation date· 

Well construction details from boring log: 
Total depth (top of casing): Screened interval: Borehole diameter: 

Water losses during drilling: Fluid Purging 

Height of well casing (ground surface): Well diameter: 

Standing water: Well casing/screen : 

!ErQ!D Qbarll Annulus (volume x 30%) : 

Date and time of development: 
Method of development (pump/bailer): Pumping rate: 

Depth(s) of pumping and elapsed time at each depth: 

Water level: Before development: During : 

Well depth (sounded) Before: After: 

Physical appearance of water (clarity, color, particulates, odor) : 
Initial: 

During development: 

Final: 

Field analysis: Initial During (2) Final 

Time 
Conductivity 

pr! 
Temperature 

Quanthy of water removed/time for removal (both incremental and total) : 

Collect a 1-pint sample of last water removed : 

Comments: 

Figure A-4 
MONITOR WELL DEVELOPMENT ENVIRONMENTAL SCIENCE 

AND ENGINEERING, INC. 

SOURCE: ESE 
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Development operations shall be performed until the following conditions are 

met: 

1. The turbidity of the well water is below SO nephelometric turbidity 

units (NTUs). This will be a goal of the development operations. 

2. The sediment thickness remaining in the well is less than 5 percent of 

the screen length. 

3. At least five well volumes (including the saturated filter material in 

the annulus) have been removed from the well. 

4. The temperature, specific conductivity, and pH of the well water have 

stabilized (two consecutive readings are within 10 percent of each 

other). 

5. The cap and all internal components of the well casing above the 

water table are rinsed with well water to remove all traces of 

soil/sediment/cuttings. This washing will be conducted before and/or 

during development. 

Because 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 is believed to be responsible for elevated metal concentrations detected 

in the groundwater at the site during previous sampling events. The shallow 

wells will be developed using a decontaminated stainless steel drop pipe 

attached to a centrifugal pump or a decontaminated Teflon® bailer. The deep 

wells will be developed using a decontaminated stainless steel pump or a 
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decontaminated Teflon® bailer. Any proposed changes to the approved drilling 

methods and well installation plan will be submitted to USACE for approval. 

A2.3 GROUNDWATER SAMPIJNG 

The nine new monitor wells, existing monitor wells, and privately owned wells 

as determined from the well inventory will be sampled during this investigation. 

Groundwater samples will be analyzed for TCL organic compounds (volatiles, 

semivolatiles, pesticides/PCBs), TAL metals, and herbicides. Ten percent of the 

site wells (at the discretion of the RI contractors) will be analyzed for the 

following parameters: alkalinity, chloride, sulfate, TOC, hardness, residual 

(total), residual (dissolved), and residual (suspended). Additionally, all wells 

will be analyzed for BOD5 and COD. These parameters will aid in evaluating 

potential remediation alternatives at the site. 

Prior to groundwater sample collection, water levels in all monitor wells will be 

measured relative to the top of the well casing. Measurement will obtained 

using the U.S. Geological Survey (USGS) wetted-tape method (using a 

decontaminated steel tape). 

A plastic ground cloth will be placed beneath all sampling equipment during 

well purging and sampling to prevent contamination. Well purging will consist 

of pumping or bailing three to five submerged well volumes and will continue 

until the pH, temperature, and specific conductivity are observed to vary less 

than 5 percent over 2 successive readings. Evacuation of at least 3 to 5 well 

volumes is required for high yielding wells; however, in wells with low 

recoveries, this may not be practical. In this case, the well will be purged to 

near dryness (not completely dry) once and allowed to recharge sufficiently 
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(about 75 percent of its static level) for samples to be collected. Purging may 

be accomplished by manual bailing, drop pipe and centrifugal pump, or a 

submersible pump. The well will be sampled within 3 hours of purging, if it 

has recovered sufficiently to yield a sample. If a well is allowed to sit longer 

than 3 hours after evacuation, it will be re-purged because the water in the 

casing may no longer be representative of the aquifer conditions. Low-yield 

wells will be sampled for each parameter as soon as water is available for that 

parameter. All purge water will be containerized in DOT-approved 55-gal 

drums. Each drum of material will be labeled as hazardous materials until the 

RI contractor has completed analyses and provided documentation to USACE, as 

well as submitted recommendations for disposal based on chemical analyses, 

evaluation of site conditions, and appropriate regulations. 

After purging the well, the sampling team will change to new PVC gloves for 

sample collection. Samples will be obtained using a decontaminated Teflon® 

bailer. Groundwater samples collected for volatile analyses will be obtained in 

a manner that will minimize the loss of volatile compounds. Well samples will 

be collected with the required quality assurance/quality control (QNQC) 

samples being transmitted to the laboratory for chemical analysis in accordance 

with the QAPP. 

Groundwater samples collected for VOC analysis will be the first fractions 

collected at each well. The VOC samples will be placed in 40-mL glass bottles 

with Teflon® septum caps. Each vial will be filled carefully until a positive 

water meniscus is achieved, and then each vial will be capped. Each vial will 

then be checked for air bubbles. If a bubble is discovered, the cap should be 

removed and the sample discarded. The sample must then be retaken and new 

A-15 



C-SEADRIFS.2/WP-APP A.12 
04/22/91 

preservatives added. Then, the sample is resealed, and the bubble must not be 

evident. 

Samples will be preserved and packed in ice for shipment to the laboratory. 

Field groundwater sampling logs (Figure A-5) will include onsite measurements 

of water quality (pH, specific conductance, and temperature), volume purged, 

method of purging, static water level, sample time and date, and fraction 

sampled. Chain-of-custody records will be maintained. 

A3 SURFACE/SPRING WATER AND SEDIMENT SAMPUNG. 

A3. l OBJECTIVES 

As described in the WP, surface/spring water and sediment sampling at the site 

will be performed to determine the nature and areal extent of contamination in 

the site area drainage system, seeps, and springs. 

Samples will be collected using the procedures described in the following 

subsections. Data generated in the field during the surface/spring water and 

sediment sampling will be recorded both in the site logbook and on the sample 

data sheets (Figure A-6). 

A3.2 TECHNIQUES 

Surface/spring water and sediment sampling equipment will be decontaminated 

prior to use in accordance with the procedures outlined in the QAPP. Volatile 

organic monitoring equipment will be calibrated prior to each day's activities in 

accordance with the manufacturer's recommended procedures. Instrument 

calibration data will be recorded on the appropriate log sheets. Surface/spring 
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SEAD RIIFS WP 12/90 mk 

D17/WSDF 

WELL SAMPLING DATA FORM 12114 mk 

Well Number: Date : Time· 

Boring Diameter: Well Casing Diarneter· 

Annular Space Length· Stickup· 

WATER LEVEL 
Hold: 

Cut: 

DTW: Top of Casing 

COLUMN OF WATER IN WELL 
Casing Length : 

DTW Top of Casing · 

Column of Water in Well : 

VOLUME TO BE REMOVED 
Gallons per foot of A.S. (from chart) = 
Column of Water or Length of A.S. (whichever is less) X 

Volume of Annular Space = 
Gallons per foot of Casing = 
Column of Water X 

Volume of Casing = 
Total Volume (Volume of A.S. + Volume of Casing) = 
Number of Volumes to be Evacuated X 

Total Volume to be Evacuated = 
( Method of Purging (pump, bailer, etc.): 

FIELD ANALYSES START MID END 

Time 

pH 

Conductivtty 

Temperature 

Total Volume Purged · gallons 

Sample time· Sample Number· 

FRACTIONS 
B C CF CL F H M N NF 

0 p R RP RS s T UP z 
NOTES 

Signed/Sampler: Date: 

Signed/Reviewer: Date : 

Figure A-5 
WELL SAMPLING DATA FORM ENVIRONMENTAL SCIENCE 

AND ENGINEERING, INC. 

SOURCE: ESE, 
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PAGE Of' 

SURFACE WATER /SEDIMENT FlELD SAMPLE DATA RECORD 

PROJECT J06 NO 

STAT10N NO /\.OCA;'10N CATE 

u:, •O '" •o 
SKETCH ON 6ACl< DD PHOTOGRAPHS OD ROLL NO/EXPOSURE NO 

FlE\.C CATA TIM(: START AIA ~',IP. 

£NO W(.ATM(A 

WATEl'I OEPTI◄ (al SAMP\.! l..~TlON WIOTI◄ OF STl'ltA,1,1 

T'l'P( Ofr STl'IUW SAMP\.! SAMPU: Wf:1'1◄00 

STl'IE.AW ¥1:l.OCl'N Wt.ASUAEMENT3 Q'l'ES 0 NO 

F'lEI..D CATA COt..~!.CTEO 0 IN SITIJ T?MP •c 

0 IN SOTTU: SP. CONO o 2~•c pM 

OISSOt..YEO OXTG.:N PPM 0 MEiEi'I VOA i..!VEl..( PPM) AMBIENT 

□ WINK\.!i'I SA.MP\.£ 1..0C.1T10N 

1-1£.ACSPAC! 

T'l'P!/ COCRIPTlON OF S£0IMENT 

:£PT>-1 OF' SEOIMENT SA.MP\.! EQUIPMENT use:o 
.tNA-. TSIS 

BOTT\.£ 10 I.AS 10 VOi.. l,U,T[i'IIAI.. F'lt..itAEO PRES./VOt... 11e:cue:sr:::: 

I I 1/ 1 
I I I I \~ I 
I I I l~ I 

I I \~ I 
I I I l~ I 

I I I l ~ I 
I I l~ I 

I I I I l ~ I 
I I l~I 
I I l~I 

lt(:W,Utlt.S/O•St1'VAT10HS 

S,.UilPI. t1' 

Figure A-6 
SURFACE WATER/SEDIMENT FIELD SAMPLE ENVIRONMENTAL SCIENCE 
DATA RECORD AND ENGINEERING, INC. 

SOURCE: ESE. 
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water and sediment sampling will be obtained from the previously designated 

locations. The sampling will be accomplished by using the following procedure: 

0 

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-ft wooden stake. The stake will be labeled with the 

sample site number. 

2. Measure the volatile organic vapors in the atmosphere above the 

water body with the HNU. If the concentration at breathing level is 

steadily elevated above background levels, use appropriate health and 

safety equipment as described in the Safety, Health, and Emergency 

Response Plan (SHERP) (Appendix B). 

3. Collect the sample from the surface/spring water body by immersing 

a clean beaker or the sample bottle. The sample bottle 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 the sample is collected by sampling personnel wading into 

the waterbody, the downstream samples will be collected first. Also, 

all parts of the sampler's body should remain downstream of the 

sample container during sample collection (however, wading will be 

avoided if possible). The sediment sample will be collected from the 

same location as the surface water was collected from. This will be 

accomplished using a stainless steel trowel to collect the sample and 

transfer it to the sample container. 

4. Fill all appropriate sample containers (listed in Appendix C) directly 

or from the intermediate sample collection container, if necessary. 

5. Measure the following parameters by direct immersion of instrument 

probes into the waterbody, if possible: 
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a. Temperature, 

b. pH, and 

c. Specific conductance. 

C-SEADRIFS.2/WP-APPA.14 
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If direct measurement is not possible, measure these parameters from 

water obtained from a field sample container separate from the 

analytical sample container. 

6. Complete the Surface/Spring Water and Sediment Field Sample Data 

Record and initiate chain-of-custody records. 

A4 INCINERATOR DUSf SAMPLING 

The following standard operating procedure (SOP) has been developed by 

Region II for use in taking wipe samples. 

1. Materials needed: 

a. Cotton swabs, solvent rinsed and completely air dried; ( use of 

synthetic materials requires checking for compatibility with 

solvents) 

b. Acetone, pesticide grade; 

c. Hexane, pesticide grade; 

d. Deionized water; 

e. HCl or HN03, redistilled 

f. Stainless steel clamps or plastic clamps ( only for taking metals 

samples); and 

g. Appropriate sample bottles. 

2. A square area, of a size sufficient to give the required amount of 

sample for each fraction as provided in the analytical methodology to 

be used, should be marked off. This may require taking cotton swabs 

and a balance into the field, wiping a certain area, and weighing the 
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swab before and after to determine how much area should be wiped 

to give the required weight of sample. 

3. Swabs for semivolatile, pesticide, and PCB samples should be 

moistened in a 1 :4 acetone/hexane mixture. While holding the swab 

in a clean, metal clamp, moisten the cotton swab with the 

appropriate solution. 

4. While still holding the cotton swab in the clamp, wipe the sampling 

area back and forth repeatedly, applying moderate pressure. Wipe 

the entire area so that all the sample material is picked up. 

5. Place the used swab in the appropriate sample container and seal. 

6. Clean the clamps between each sample with both solvent and 

10 percent HCl or HN03. 

7. As a blank, moisten a clean swab with the solvent or water (for each 

collection medium), place it in a separate jar, and submit it with the 

other samples. 

8. When samples are submitted for analysis, the laboratory should be 

told to rinse the sample jars with solvent or 10 percent HCl or 

HN03, depending on the analysis to be performed, when transferring 

sample to the extraction glassware. 

The samples should be analyzed with the appropriate methodology for a 

soil/sediment matrix, and a sufficient quantity of material must be collected as 

called for in the analytical methodology in order for method detection limits to 

be achieved. 
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AS SAMPLING CONTAINERS. PRESERVATION TECHNIQUES. HOLDING 
TIMES. SHIPPING. AND HANDLING 

The field team leader is responsible for proper sampling, sample labeling~ 

preservation, and shipment of samples to the laboratory to meet required 

holding times. Table A-1 identifies the proper containers, preservation 

techniques, and maximum holding times established by EPA [40 Code of 

Federal Regulations (CFR), Part 136]. The maximum holding times in 

Table A-1 apply to water and soils. Any analyses that have exceeded holding 

times will be noted in the final deliverable. 

Trial preservation may be necessary for concentrated hazardous/industrial 

wastes to ensure adequate preservation, and if reactions are suspected, the 

volume of preservative added should be recorded in the field notes. For 

example, acidification of some wastes may liberate toxic gases (e.g., cyanide 

gas) or result in foaming. In such cases, preservation should be omitted, 

samples should be shipped to the laboratory as soon as possible, and 

appropriate comments must be included on the sample logsheet. The volume of 

preservative added to extreme pH or highly buffered samples should not exceed 

5 percent of the original sample volume. 

Water samples submitted for volatile analysis should be preserved with HCl to a 

pH of <2. VOC samples should be preserved by adjusting the pH of the 

sample to <2 by carefully adding 1:1 HCl, drop by drop, to the required two 

[ 40 milliliter (mL)] volatile organic analysis (VOA) sample vials. The number 

of drops of 1: 1 HCl required should be determined on a fourth VOA sample vial 

of equal volume (prior to filling the three vials for laboratory analyses). If 

A-22 



Table A-1. Summary of Analytical Methods, Preservation, and Holding Times 

Matrix Sampling Device Analysis Sample Container 

Groundwater/ Stainless steel TCL voes 3 40-mL glass vials 
surface water/ or Teflone bailer with Teflon® septum 
blanks 

Stainless steel TCL BNAs, 4 1-L amber glass, 
or Teflone bailer pesticides, Teflon®-lined cap 

PCBs, and 
:i,,- herbicides 
I 

N 
w Stainless steel TAL metals 1 1-L polyethylene 

or Teflone bailer 

Stainless steel Cyanide 1 1-L polyethylene 
or Teflone bailer 

Stainless steel Alkalinity 1 1-L polyethylene 
or Teflon® bailer COD 1 1-L polyethylene 

BOD 1 1-L polyethylene 
Chloride 1 1-L polyethylene 
Sulfate 1 1-L polyethylene 
TOC 1 1-L polyethylene 

Hardness 1 1-L polyethylene 
Residue 1 1-L polyethylene 
(total, 
dissolved, 
suspended) 

Sample 
Preservation 

HCl to pH<2 
Cool to 4°C 

Cool to 4°C 

HNO3 to pH<2 
Cool to 4°C 

NaOH to pH>12 
Cool to 4°C 

Cool, 4°C 
Cool, 4°C 
H2SO4 to pH<2 
Cool, 4°C 
none required 
Cool, 4°C 
Cool, 4°C 
HCL <2 
HNO3 to pH<2 
Cool, 4°C 

C-SEADRJFS.5/QAPP-H.8 
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Holding Time Analytical 
from Collection Method 

14 days analyze SW8240 

7 days extract SW8270, 8080 
40 days analyze 

6 months SW6010, 7060, 
7420, 7740 

(Hg - 28 days) SW7471 

14 days analyze SW9010 

14 days EPA 310.l 
28 days HACH 8000 

48 days EPA 405.1 
28 days EPA 325.3 
28 days EPA 375.4 
28 days EPA 9060 

6 months EPA 130.2 
7 days EPA (160.3, 

160.1, 160.2) 



Table A-1. Summary of Analytical Methods, Preservation, and Holding Times (Continued, Page 2 of 3) 

Sample 
Matrix Sampling Device Analysis Sample Container Preservation 

Soil Split-spoon TCL voes 2 40-mL glass vial Cool to 4°C 
with Teflone-lined 
cap 

Split-spoon TCL BNAs, 1 8-oz glass with Cool to 4°C 
pesticides, Teflone-lined cap 
PCBs, and 

;i:,- herbicides 
I 

N 
~ Split-spoon TAL metals 1 8-oz glass with Cool to 4°C 

Teflone-lined cap 

Mercury 1 8-oz glass with Cool to 4•c 
Teflone-lined cap 

Split-spoon Cyanide 1 8-oz glass with Cool to 4°C 
Teflone-lined cap 

Sediment Stainless steel TCL voes 2 40-mL glass vial Cool to 4°C 
spatula with Teflone-lined 

cap 

Stainless steel TCL BNAs, 1 8-oz glass with Cool to 4°C 
scoop pesticides, Teflone-lined cap 

PCBs, and 
herbicides 

Stainless steel TCL metals 1 8-oz glass with Cool to 4°C 
scoop Teflone-lined cap 

C-SEADRlFS.5/QAPP-H. 9 
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Holding Time Analytical 
from Collection Method 

10 days analyze SW8240 

7 days extract SW8270, 8080 
40 days analyze 

6 months SW6010, 7060, 
7420, 7740 

28 days SW7471 

14 days analyze SW9010 

14 days analyze SW8240 

14 days extract SW8270, 8080 
40 days analyze 

6 months SW6010, 7060, 
7420, 7740 
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Table A-1. Summary of Analytical Methods, Preservation, and Holding Times (Continued, Page 3 of 3) 

Matrix Sampling Device 

Sediment Stainless steel 
(Continued) scoop 

Stainless steel 
scoop 

Note: BNA = base/neutral/acid. 
°C = degrees Celsius. 
g = gram. 

HCl = hydrochloric acid. 
HNO3 = nitric acid. 

Source: ESE. 

Analysis 

Mercury 

Cyanide 

Sample Container 

1 8-oz glass with 
Teflon®-!ined cap 

1 8-oz glass with 
Teflon®-lined cap 

Hg = mercury. 
mL = milliliter. 

NaOH = sodium hydroxide. 
oz= ounce. 

PCB = polychlorinated biphenyl. 

Sample 
Preservation 

Cool to 4°C 

Cool to 4°C 

Holding Time Analytical 
from Collection Method 

28 days SW7471 

14 days analyze SW9010 

RCRA = Resource Conservation and 
Recovery Act. 

TAL = target analyte list. 
TCL = target compound list. 
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acidification of the sample causes effervescence, the sample should be submitted 

without preservation except for cooling to 4 degrees Celsius (°C) . 

With hazardous samples, it may be necessary to rinse the outer portion of 

sample containers with deionized (DI) water prior to packaging for shipment. 

The latest DOT procedures for shipment of environmental samples will be used 

in all cases. The quantity of acids or bases added as preservatives generally 

should not exceed 15 percent by weight, or the samples must be shipped as 

corrosives. 

Before samples are packaged for shipment, the sample container will be checked 

for proper identification and compared to the site logbook for accuracy. The 

samples then will be wrapped with a cushioning material and placed in a 

plastic Ziploc® bag before being put into the plastic cooler. A sufficient amount 

of bagged ice will be placed in the cooler to keep the samples at 4°C until 

arrival at the laboratory. 

All necessary documentation required to accompany the samples during 

shipment will be placed in a sealed plastic bag and taped to the underside of 

the cooler lid. The cooler then will be sealed with fiber tape, and custody seals 

will be placed so any opening of the cooler prior to arrival at the laboratory 

can be detected. 

Samples being sent to the USACE QA laboratory will be packaged and shipped 

in accordance with USACE Sample Handling Protocol, Medium Concentration 

Sample (Appendix D). The USACE QA laboratory will be notified 5 working 

days prior to samples being sent. 
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A6 WASTE CONTAINERIZATION 
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All drill cuttings, well development water and rinsate will be contained in 

approved 55-gal drums. All RI-generated waste handling/disposal will be 

conducted in accordance with all applicable RCRA requirements. All drums will 

be labeled as to contents and origins. At the .end of each phase of drilling, 

documentation (based on results of the required chemical analyses, evaluation 

of site conditions, and knowledge of regulatory requirements) will be provided 

that recommends the disposition of each drum. For each drum considered to 

contain contaminated material, a specific, optimum method of disposal, along 

with a price for disposal, will be recommended. Actual disposal shall be the 

responsibility of the RI contractor. 
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SAFETY, HEAL TH, AND ENVIRONMENT AL RESPONSE PLAN 

FOREWORD 

This plan has been prepared to provide site-specific safety information related 
to activities to be performed at Seneca Army Depot (SEAD), Romulus, New 
York, for the U.S. Army Corps of Engineers (USACE). Any additional safety 
information developed during the project should be noted and used to revise 
the plan prior to future activities. The plan has been reviewed and approved 
for this project by the personnel indicated below. 

Corporate Health and Safety Officer Date 

Project Safety Manager Date 

Project Manager Date 

Project Field Team Leader Date 
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1.0 GENERAL INFORMATION 

C-SEADRIFS.1/ SHERP .1 
12/ 04/ 90 

Site: Seneca Army Depot--Ash Landfill Area 

Location: Seneca Army Depot, Romulus, New York 

Prepared: December 1989 by Christopher J. Campbell, Certified Safety 
Professional (CSP), Environmental Science & Engineering, Inc. 
(ESE), from information obtained from a previous site visit 
provided by previous project manager James F. Zitnik. 

Site objective: Remedial investigation (RI) to determine possible 
contamination sources and extent of contamination at the ash 
landfill area. 

Proposed dates 
of site activity: Will be decided after approval of the WP. 

Site history: A previous site investigation of solid waste management units 
(SWMUs) located at the abandoned incinerator ash landfill area 
confirmed the existence of a plume of groundwater 
contaminated with chlorinated volatile organic compounds 
(VOCs). The site has been included on the U.S. Environmental 
Protection Agency (EPA) National Priorities List (NPL), July 13, 
1989. 

Regulatory requirements: Occupational Safety and Health Administration 
(OSHA) standards 29 Code of Federal Regulations (CFR) 1910 and 1926 apply 
to work performed under this Safety, Health, and Emergency Response Plan 
(SHERP) . Specific sections of 29 CFR 1910 that apply include 1910.120, Final 
Rule for Hazardous Waste Site Operations and Emergency Response; 1910.134, 
Respiratory Protection; 1910.100, Air Contaminants; 1926.602, Material 
Handling Equipment; and 1926.652, Specific Trenching Requirements. 
Additional U.S. Army requirements governing this work are included in the U.S. 
Army Corps of Engineers (USACE) Safety and Health Requirements Manual 
(EM 385-1 -1) and the U.S. Army Material Command (USAMC) Safety Manual, 
AMC-R 385-1 00. 
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2-0 PERSONNEL 

2_1 SAFElY AND HEALTII POUCY 
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The purpose of this SHERP is to protect workers and other onsite personnel, 

the public, and the environment from hazards associated with site activities and 

potential site contaminants. This SHERP includes preventive and protective 

measures against health, physical, fire, and explosion hazards that may exist or 

occur during field and laboratory activities. 

rt is a contract requirement that all work be performed according to this 

SHERP. All contractor personnel and subcontractors should be familiar with 

the SHERP and adhere to the SHERP at all times. Personnel associated with 

this project will sign the Declaration of Understanding (Attachment A) to 

document that this SHERP has been read and understood. 

2.2 ORGANIZATION AND RESPONSIBIUTIES 

Overall typical project organization is shown in Figure 2-1. Responsibilities of 

the project manager, project safety manager, site safety officer, field team 

leader, and field team members will be in accordance with contractor standard 

practices. Subcontractors for this project are subject to the same requirements 

and responsibilities 'as field team members. 

2.2.1 PROJECT MANAGER 

The ultimate responsibility for health and safety on a project lies with the 

project manager. The project manager must ensure that: 

1. An effective and comprehensive SHERP has been prepared for the 

project, 
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2. Adequate and appropriate safety training and equipment are available 

for project personnel, and 

3. Project personnel are medically monitored and qualified for their 

involvement in the project. 

2.2.2 PROJECT SAFE1Y MANAGER 

The project safety manager is responsible to the project manager for overall 

project safety. The responsibilities of the project safety manager include: 

1. Reviewing the project SHERP, making necessary changes, and giving 

final approval only when the SHERP is satisfactory; 

2. Categorizing and identifying the hazards and associated risks for the 

conditions and activities to be encountered onsite; and 

3. Reviewing reports of incidents related to project activities. 

2.2.3 SITE SAFE1Y OFFICER 

The site safety officer is responsible to the project manager for the health and 

safety of personnel during site activities. Responsibilities of the site safety 

officer include: 

1. Implementing all safety procedures and operations onsite; 

2. Updating equipment or procedures based upon new information 

gathered during the site inspection; 

3. Upgrading or downgrading the levels of personal protection based upon 

site observations; 

4. Determining and posting locations and routes to medical facilities 

(including poison control centers) and arranging emergency 

transportation to medical facilities (as required); 
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5. Notifying (as required) local public emergency officers (i.e., police and 

fire departments) of the nature of the team's operations and making 

emergency telephone numbers available to all team members; 

6. Ensuring that at least one member of the field team is available to stay 

behind and notify emergency services if the site safety manager must 

enter an area of maximum hazard, or entering this area only after 

notifying emergency services (police department); 

7. Observing work party members for symptoms of onsite exposure or 

stress; and 

8. Arranging for the availability of onsite emergency medical care and 

first aid, as necessary. 

The site safety officer has the ultimate responsibility to stop any operation that 

threatens the health or safety of the team or surrounding populace or causes 

significant adverse impact to the environment. 

The site safety officer should have over 3 years' experience supervising 

personnel and functioning as site safety officer at hazardous waste sites. 

He/she must complete the site supervisor training required under 29 Code of 

Federal Regulations (CFR) 1910.120. 

The site safety officer also must have over 3 years' experience using field 

monitoring equipment and will perform, or directly supervise the individuals 

performing, air monitoring. 

B-1 3 



2.2.4 FIELD TEAM LEADER 

C-SEADRIFS.1/SHERP .5 
12/04/ 90 

The field team leader is responsible to the project manager for all operational 

activities onsite, as well as for all safety and health practices by site personnel. 

The responsibilities of the field team leader include: 

1. Ensuring and enforcing compliance with the SHERP, 

2. Controlling site entry of unauthorized personnel or coordinating with 

local law enforcement agencies or state authorities to limit site access, 

3. Coordinating site activities such that they may be performed in an 

efficient and safe manner consistent with the SHERP, 

4. Enforcing the buddy system onsite, and 

5. Ensuring the ready access and availability of all safety equipment. 

2.2.5 FIELD TEAM MEMBERS 

Contractor field employees and subcontractors are responsible to the field team 

leader and the site safety officer for all activities onsite. The responsibilities of 

field team members include: 

1. Complying with all aspects of the SHERP, including strict adherence to 

the buddy system; 

2. Obeying the orders of the field team leader and the site safety officer; 

and 

3. Notifying the field team leader or site safety officer of hazardous or 

potentially hazardous incidents or working situations. 

2.2.6 SITE VISITORS 

Visitors and client and governmental agency representatives are required to 

comply with all provisions of the SHERP and may be responsible to the field 

team leader or site safety officer. The responsibilities of site visitors include: 
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1. Complying with all aspects of the SHERP, including strict adherence to 

the buddy system; and 

2. Obeying the orders of the field team leader and the site safety officer. 

2_2_7 CUEITT CONTACT--Kevin Healy [telephone (205) 895-5170] 

The client contact is the individual serving. as the primary liaison between the 

client and the project manager and field team leader. All contractor project 

personnel and subcontractors are directly or indirectly responsible to the client. 

However, the client contact must comply with all applicable portions of the 

SHERP when in areas covered by its provisions. In case of immediate, onsite 

difficulties, Randall Battaglia [telephone (607) 869-1450] should be contacted. 

2_3 TRAINING 

All contractor site personnel will have completed training required by 29 CFR 

1910.120. Subcontractors will have had equivalent training. Attachment B 

lists onsite personnel and their training dates. 

The course will be designed to meet training requirements of 29 CFR 1910.120. 

The training course should consist of an initial 40-hour session and annual 

refresher courses of 8 hours. The field team leader will have completed an 

additional 8 hours of waste site management training. The following topics 

should be covered in the training courses: 
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Hazardous Waste/Materials Site Investigations Training Course 
Safety plans 
Fundamentals of industrial hygiene 
Properties of hazardous materials/compatibility testing, shipping, 

and handling of samples/ chain of custody 
Levels of personal protection 
Air characterization (includes hands-on session) 
Hotline systems 
Decontamination operation 
Emergency response 
Air-purifying respirators and fit-testing air-supplying respirators 
Field exercise, air-purifying respirators, and self-contained breathing 

apparatus (SCBA), levels A, B, and C 
Field exercises (site zones and sampling operations) 
Confined space entry 
Review of regulations 
Engineering controls 

Annual Refresher 
Regulations review 
Properties of hazardous materials 
Safety plans 
Levels of protection 
Review of instruments 
Transportation 
Respiratory protection 
Site control/ decontamination 
Emergency preparedness/prevention 
Review and quiz 

Supervisor Training Course 
Site safety requirements and responsibility 
Medical monitoring program 
Respiratory protection program 
Air monitoring 
Regulations--OSHNResource Conservation and Recovery Act 

(RCRA)/Superfund Amendments and Reauthorization Act 
(SARA), and Hazard communication 

Shipping and handling 
Costs of hazardous site work 
Problems encountered during site work 
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Site-specific training will be given by the field team leader or site safety officer 

to inform field team members of site-specific hazards and hazardous activities. 

Training will be provided prior to site entry, each morning before work begins, 

and after all project field activity has been completed. A record will be 

prepared by the site safety officer detailing each training session, including 

topics discussed, individuals present, date, and time of the training. 

Prior to site entry, subcontractors and visitors must verify to the satisfaction of 

the site safety officer that they have met the formal training requirements for 

work on a hazardous waste site in accordance with 29 CFR 1910.120. 

2.4 MEDICAL SURVEILl.ANCE 

All contractor site personnel will be subject to a medical surveillance program 

for hazardous waste site workers. This program should be designed in 

accordance with the recommendations found in the National Institute for 

Occupational Safety and Health (NIOSH)/OSHNU.S. Coast Guard (USCG)/EPA 

Occupational Safety and Health Guidance Manual for Hazardous Waste Site 

Operations, and meets the requirements of 29 CFR 1910.120. Attachment B 

lists onsite personnel and their medical surveillance dates. Medical records for 

onsite personnel will be reviewed by a board-certified occupational physician as 

required under this contract. Physician statements of findings will be kept in 

employees' personnel files and will be available for review. The following 

examinations will be covered in the Medical Examination and Monitoring 

Program. 

1. Basic physical exam 

2. Heart status and functions [electrocardiogram (EKG)] 

3. Chest X-ray (Roentgenogram posterior-anterior) 
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4. Pulmonary function--forced vital capacity, forced expiratory volume at 

1 second and reserve volume 

5. Blood--full SMAC Series 

a. Hemoglobin--cell counts, protein levels 

b. Acetylcholinesterase activity 

c. Heavy metals 

d. PCB in serum 

6. Liver function--full enzyme profile 

7. Renal function--blood, urea, nitrogen (BUN), creatinine, 

creatine/Creatinine ratio, lipoprotein count and differential, uric acid 

8. Urinalysis 

9. Audiometry--audio spectrum response of ear 

10. Eye--physical condition, visual acuity. 

2.5 DOCUMENTATION 

Personnel and environmental monitoring will be made part of the permanent 

project record. Monitoring records will be kept in accordance with 29 CFR 

1910.20. Training and medical records for contractor personnel will be 

available for inspection as required. Subcontractors are required to have 

training and medical records available for inspection as required by contractor 

and client representatives. 
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3_0 HAZARD EVALUATION AND CONTROL 

3.1 CHEMICAL CONTAMINANTS 

The primary chemical contaminants of concern are: 

trans-1,2-dichloroethene (Tl 2DCE), 

trichloroethene (TRCLE), 

1,2-dichloroethane (12DCLE), 

vinyl chloride (C2H3CL), and 

chloroform (CHCL3). 

3.1.1 T12DCE 

T12DCE is a colorless liquid with an ether-like and slightly acid odor. It has a 

boiling point (BP) of 113 to 140 degrees Fahrenheit (°F) and a vapor pressure 

(VP) of 180 to 265 millimeters of mercury (mmHg). Symptoms of exposure 

include eye and respiratory system irritation and central nervous system 

depression. Target organs include the respiratory system, eyes, and central 

nervous system. First-aid procedures include immediate irrigation of eyes and 

prompt soap-and-water wash for skin contact. Exposure limit for T12DCE is 

200 parts per million (ppm). NIOSH has set an immediately dangerous to life 

and health (IDLH) level of 4,000 ppm. 

3.1.2 TR.CLE 

TRCLE is a colorless liquid with a sweet odor. It has a BP of 188°F and a VP 

of 58 mmHg. Symptoms of exposure include headache, vertigo, nausea, eye 

irritation, and dermatitis. First-aid procedures include flushing eyes 

immediately with water, using soap to wash the skin promptly, and seeking 

medical attention. Target organs include the respiratory system, heart, liver, 
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and kidneys. The exposure limit for TRCLE is 50 ppm. NIOSH recommends 

supplied air respiratory protection at any detectable concentration. 

3.1.3 12DCLE 

The compound 12DCLE is a volatile liquid that is harmful if swallowed or 

absorbed through the skin. Its vapors and mists are irritating to the skin, eyes, 

mucous membranes, and upper respiratory tract. Prolonged exposure can cause 

nausea; headache; vomiting; and damage to the liver, kidneys, and 

gastrointestinal system. Contact is minimized by wearing protective clothing 

and, when necessary, organic vapor cartridge or air-supplied respirator. If skin 

contact occurs, the affected area should be flushed with copious amounts of 

water for 15 minutes while contaminated clothing is removed. If 12DCLE is 

inhaled, the victim should be moved to fresh air, with artificial respiration 

provided if not breathing or oxygen if breathing is difficult. 

The compound 12DCLE is considered a carcinogen. NIOSH recommends 

supplied air respiratory protection at any detectable concentration. The OSHA 

exposure limit is 1 ppm for an 8-hour time-weighted average (TWA), with a 

ceiling limit of 4 ppm. 12DCLE is flammable with a flash point of 60°F. Since 

water may be ineffective for fire fighting, extinguishing agents suitable for 

flammable liquids (Class B) should be used. 

3.1.4 C2H3CL 

The compound C2H3CL is a colorless liquid or gas (when -inhibited) with a 

faintly sweet odor. Exposure to this chemical is usually through inhalation or 

contact with skin or eyes. Symptoms of exposure include severe irritation of 
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the skin, eyes, and mucous membranes. Target organs include the liver and 

central nervous system. 

If eye contact occurs, flush the affected area immediately with water. If skin 

contact occurs, wash affected area with soap and water. If inhaled, move 

victim to fresh air and seek medical attention. Permissible exposure limit (PEL) 

is 1 part per million (ppm) TWA. C2H3CL is a known human carcinogen. 

NIOSH recommends supplied air respiratory protection at any detectable 

concentration. The compound is classified as flammable. 

3.1.5 CHCL3 

The compound CHCL3 is a clear, colorless liquid with a characteristic odor. It 

is not flammable, but it does decompose in the presence of flame to form 

hydrochloric acid, phosgene, and chlorine. It is a suspect carcinogen, and 

OSHA has set a PEL of 2 ppm. NIOSH recommends supplied -air respiratory 

protection at any detectable concentration. When inhaled in large 

concentrations, CHCL3 can act as a potent anesthetic. The primary entry route 

of CHCL3 into the body is through inhalation. It may also be harmful to the 

skin, producing bums on prolonged contact. Preventive measures include using 

supplied air respirators and wearing protective clothing, eye and face 

protection, and gloves. If CHCL3 is inhaled, the individual should be removed 

to fresh air and seek medical attention. For skin contact, a soap-and-water 

wash is recommended; for eye contact, eyes should be rinsed with clear water 

for 15 minutes and medical attention should be sought. 
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3.2 PHYSICAL AND MECHANICAL HAZARDS 

Activities onsite will include: 

1. Site visits; 

2. Monitor well installation and sampling; and 
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3. Monitoring and sampling of soils, groundwater, surface water, and 

sediments. 

Hazards associated with these activities are varied and include vehicle/ 

pedestrian collisions; fire; contact or crushing injuries resulting from materials 

handling and equipment operations; abrasions, contusions, lacerations, etc. 

resulting from use of power tools; and elevated noise levels. The potential for 

such hazards necessitates that all onsite personnel wear personal protective 

clothing, including coveralls, gloves, eye and face protection, safety boots, and 

hard hats. Noise and air will also be monitored. 

3.2.1 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 sites 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, or other 

similar types of equipment, will be operated in strict compliance with the 
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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 given 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 kilovolts (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 elevated will be returned to traveling position and condition 

before being moved. 

3.2.2 PORTABLE EQUIPMENT AND TOOLS 

All equipment and tools will be inspected prior to each day's use and as often 

as necessary to ensure that they are in safe operating condition. Defective 

equipment and tools will be removed from service immediately. Examples of 
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defective tools include: hooks and chains stretched beyond allowable 

deformations; cables and ropes with more than the allowable number of broken 

strands; missing grounding prongs on power tools; defective on/off switches; 

mushroomed heads of impact tools; sprung wrench jaws; missing or broken 

handles or guards; and wooden handles that are cracked, splintered, or loose. 

All equipment and tools will be used within their rated capacities and 

capabilities. 

Whenever possible, equipment should not be driven into the ground, but should 

be placed into an augured hole. All onsite personnel will exercise due care 

when working with drilling equipment to not become entangled, crushed, or 

otherwise injured. No loose clothing or unconfined long hair will be permitted 

in the immediate area of any operating drilling tools or equipment. Probes and 

other pieces of equipment that are driven into the ground will be placed using 

a slide hammer to minimize potential for crushing injury. 

3.2.3 UNEXPLODED ORDNANCE (UXO) 

The incinerator ash landfill was not used for the disposal of ammunition and/or 

explosive materials. Therefore, UXO is not expected to be in the area. 

However, this does not preclude the possibility that some UXO may exist at this 

site. If explosive contamination or UXO is discovered at any time during site 

activities, the location will be marked, operations halted, and the commanding 

officer (CO) notified. The government will make appropriate arrangements 

with the regional Explosive Ordnance Disposal Command Center for disposal of 

the explosive material. 
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Drilling, well development, and sampling will be performed initially in Level B 

personal protective equipment. Level B protective equipment includes the 

following: 

LEVEL B 

1. Positive-pressure, self-contained breathing apparatus (SCBA) with full 

face mask, 

2. Chemical protective Tyvek® coveralls, 

3. Inner chemical resistant latex gloves, 

4. Outer chemical resistant Solvex® gloves, 

5 . Chemical-protective Nitrile or NBR steel-toe and shank boots, 

6. Chemical protective latex boot covers, 

7. Hard hat, and 

8 . Sealed tape over joints between coveralls and boot covers or gloves. 

Modifications 

1. Air line respirator with escape SCBA may be used in lieu of SCBA. 

2. Work gloves over chemical-resistant gloves must be used for specific 

activities that require such protection. Specific activities include drill 

rig operation, in-trench work, and other similar manual labor. 

A gas chromatograph, portable infrared spectrophotometer, or other laboratory 

analysis may be used to determine positively the absence of TRCLE, 

1,2-dichloroethane, vinyl chloride, and chloroform. Following the demonstrated 

absence of these chemicals, Level C personal protective equipment will be 

permitted. Level C protective equipment includes the following: 

B- 25 



LEVEL C 

C-SEADRIFS.1/SHERP .17 
10/ 25/ 90 

1. Air-purifying respirator with full face mask and organic vapor/high 

efficiency cartridges; 

2. Chemical protective Tyvek® coveralls; 

3. Inner chemical resistant latex gloves; 

4. Outer chemical resistant Solvex® gloves; 

5. Chemical-protective, steel-toe and shank, Nitrile or NBR boots; 

6. Chemical protective latex boot covers; 

7. Hard hat; and 

8. Sealed tape over joints between coveralls a:nd boot covers or gloves. 

Modification 

1. Work gloves are to be worn over chemical-resistant gloves as necessary 

for the particular activity. 

Other onsite work outside the Exclusion Zone (EZ) (described in section 3.4) 

where ionization detector measurements verify that total organic vapor (TOV) 

levels do not exceed background may be performed in Level D personal 

protective equipment. Level D protective equipment includes the following: 

LEVEL D 

1. Coveralls; 

2. Chemical-resistant, steel toe and shank, Nitrile or NBR boots; 

3. Eye and face protection; 

4. Hard hat, and; 

5. Work gloves. 
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The contractor will maintain two sets of Level C personal protective equipment 

onsite for official visitors and government personnel. Visitors will not be 

allowed in areas requiring Level B protection. The site safety officer will assure 

that all personal protective equipment, regardless of ownership, is in proper 

working order and is maintained in accordance with the manufacturer's 

instructions. All respiratory equipment will be used in accordance with its 

NIOSH/Mine Safety and Health Administration (MSHA) approval conditions, 

and with OSHA (29 CFR 1910.134) requirements. 

3.4 SITE ACCESS, PERIMETER, AND WORK ZONES 

The site is on an access-controlled military installation. Site access will be 

through public access points onto the installation. The field team leader will 

coordinate with the client contact for field personnel access. 

As this site is on an access-controlled military installation, perimeters around 

the EZ and Contamination Reduction Zone (CRZ) may be established using 

barriers consisting of barrier tape and/or A-frame barricades for the duration of 

site work. 

Site work zones will be established and suitably marked in accordance with site 

conditions and needs, using Attachment C for guidance. The extent of the EZs 

will be established in accordance with the proposed trench location. Separate 

EZs will be permitted for trenching and drilling operations as site conditions 

may indicate. Only personnel properly dressed in Level B equipment will be 

permitted within the EZ(s). The CRZ will be established and enlarged as 

necessary so that ionization detector measurements taken at multiple 
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representative points along the upwind, downwind, and crosswind sides of the 

CRZ do not exceed background TOV levels. 

3.5 PERSONNEL DECONTAMINATION 

Personnel decontamination stations will be established and supplied in 

accordance with the procedures listed in Attachment D. 

3.6 EQUIPMENT DECONTAMINATION 

Equipment decontamination will be performed as necessary in accordance with 

procedures set forth in the Quality Assurance Project Plan (QAPP). 
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4.0 FIELD STANDARD OPERATING PROCEDURES 

4.1 GENERAL SAFE WORK PRACTICES 

In addition to the specific requirements of this project safety plan, common 

sense should prevail at all times. The following general safety rules and 

practices will be in effect at the site. 

1. The site will be suitably marked or barricaded as necessary to prevent 

unauthorized visitors but not hinder emergency services if needed. 

2. All open holes and obstacles will be properly barricaded in accordance 

with local site needs. These needs will be determined by proximity to 

traffic ways, both pedestrian and vehicular, and site of the hole, 

trench, or obstacle. If holes are required to be left open during 

nonworking hours, they will be adequately decked over or barricaded 

and sufficiently lighted. 

3. Before any digging or boring operations are conducted, underground 

utility locations will be identified. The client contact will provide 

locations of underground utility lines and piping. All boring and other 

site work will be planned and performed with consideration for 

underground lines. 

4. Smoking and ignition sources in the vicinity of potentially flammable 

or contaminated material are prohibited. 

5. Drilling; boring; and movement and use of earth-moving equipment, 

cranes and drilling rigs; erection of towers; movement of vehicles and 

equipment; and other activities will be planned and performed with 

consideration for the location, height, and relative position of 

aboveground utilities and fixtures, including signs; lights; canopies; 
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buildings and other structures and construction; and natural features 

such as trees, boulders, waterbodies, and terrain. 

6. When working in areas where flammable vapors may be present, 

particular care must be exercised with tools and equipment that may 

be sources of ignition. All tools and equipment so provided must be 

properly bonded and/or grounded. 

7. Approved and appropriate safety equipment (as specified in this 

SHERP), such as eye protection, hard hats, foot protection, and 

respirators, must be worn in areas where required by the SHERP. In 

addition, eye protection must be worn when sampling soil or water 

that may be contaminated is handled. 

8. Beards that interfere with respirator fit are not allowed within the site 

boundaries because all site personnel may be called upon to use 

respirator protection in some situations, and beards do not allow for 

proper respirator fit . 

9. No smoking, eating, or drinking will be allowed in the contaminated 

areas. 

10. Tools and hands must be kept away from the face. 

11 . Personnel must shower at the end of the shift or as soon as possible 

after leaving the site. 

12. Each sample must be treated and handled as though it were extremely 

toxic. 

13. Persons with long hair and/ or loose-fitting clothing that could become 

entangled in power equipment are not permitted in the work area. 

14. Horseplay is prohibited in the work area. 

15. Work while under the influence of intoxicants, narcotics, or controlled 

substances is prohibited. 
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An air monitoring program is fundamental to the safety of onsite and offsite 

personnel. TOV levels associated with onsite activities will be monitored with a 

photoionization detection (PIO) instrument (HNU PI-101) equipped with an 

11 . 7 electron volt (eV) lamp. This instrument will provide information for 

upgrading or downgrading personal protection. Calibration and maintenance of 

monitoring equipment will be in accordance with manufacturer 

recommendations. The absence or presence of TRCLE, 1,2-dichloroethane, vinyl 

chloride and chloroform will be demonstrated by a suitable laboratory method, 

such as gas chrometography, performed by trained personnel. Samples may be 

taken during the field effort or within two weeks prior to the field effort. 

Contractor personnel will establish a daily background TOV prior to initiating 

onsite activities. Under most circumstances, this level can be determined by 

taking multiple readings at representative locations about the site before work 

has begun and averaging the results of sustained measurements. Daily TOV 

background levels may vary in accordance with local conditions, including any 

industrial, retail/wholesale, or natural features, but should not exceed 5 ppm. 

If, due to site conditions, it appears that perimeter readings will not yield a 

truly representative background level, the site safety officer or contractor 

corporate health and safety officer will be consulted for guidance. 

Contractor personnel will monitor TOV at the frequencies given in Section 4.2.4 

(Air Monitoring) of the work plan (WP). Decisions to upgrade personal 

protection will be based on sustained breathing zone TOV that exceeds 

background levels. Breathing zone refers to the area from the top of the 
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shoulders to the top of the head. Specific criteria for upgrading personal 

protection based on TOV is presented in Table 4-1. Attachment E contains a 

sample logsheet for recording TOV measurements. If TOV levels exceed 

background, gas chromatograph analysis may be made of the air in the 

breathing zone. In the absence of documented evidence that TRCLE, 12DCLE, 

C2H3CL, and CHCL3 are not present in the breathing zone, work will be 

performed in Level B personal protective equipment. Further air-monitoring 

information is given in the Air Monitoring section of the WP. 

A radioactive survey using a Geiger counter will be conducted during drilling 

and sampling operations. If any radioactive material is detected, the site will 

be evacuated and the RI/FS will be re-scoped to handle this issue. 

4.3 WORK UMITATIONS 

Work will be limited to daylight hours and during normal weather conditions. 

If work is to be performed at times of reduced illumination, such as late 

evening hours, artificial flood lighting will be provided. Extremes in 

temperature and weather conditions (i.e., wind and lightning) will restrict 

working hours. All work onsite will be suspended when lightning occurs in the 

vicinity. 

4.3.1 HEAT SfRESS 

During warm weather, especially when personnel are wearing protective 

clothing, drinking water will be made available. Noncarbonated, 

noncaffeinated, and nonalcoholic beverages are acceptable as a substitute to 

water. Drinks are to be located so that personnel are encouraged to drink 

small quantities frequently [i.e., 8 fluid ounces (oz) 3 to 4 times per hour]. 
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Table 4-1. Organic Vapor Measurements and Corresponding Personal Protection 
Levels/ Actions 

Total Organic Vapor 

Background 

In excess of background, with demonstrated 
absence of trichloroethene, 1,2-dichloroethane, 
vinyl chloride, and chloroform 

In excess of background, without demonstrated 
absence of trichloroethene, 1,2-dichloroethane 
vinyl chloride, and chloroform 

In excess of background + 50 ppm, without 
demonstrated absence of trichloroethene, 1,2-
dichloroethane, vinyl chloride, and chloroform 

Personal Protection 
Level or Action* 

D 

C 

B 

Evacuate site and resample after 
1 hour. If sampling after 1 hour 
results in a level in excess of 
50 ppm above background, contact 
the project safety manager for 
specific instructions. 

*See Section 3.3 for personal protective equipment level descriptions. 

Source: ESE. 
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Drinks should be kept as close to the work area as practicable and should be 

kept reasonably cool (SO to 60°F). 

For monitoring the body's recuperative ability toward excess heat, the following 

techniques will be used as a screening mechanism. Monitoring of personnel 

wearing protective clothing will commence when the ambient temperature is 

70°F or above. When temperatures exceed 8S°F, workers will be monitored 

after every work period. Monitoring will include visual observations for signs 

of heat stress and measurement of radial pulse rate for 30 seconds at the 

beginning of each rest period. If the heart rate exceeds 110 beats per minute, 

the oral body temperature will be measured. If the body temperature is more 

than 98.6°F but less than 100.5°F, the next work period will be shortened by 

10 minutes, with no reduction in rest period. If the pulse rate is 100 beats per 

minute at the beginning of the next rest period, the following work cycle will 

be shortened another 10 minutes. 

If the body temperature exceeds 100.5°F, the worker will be monitored again at 

the end of the rest period and will not be allowed to return to work until the 

body temperature falls below 100.5°F. If the body temperature is still in excess 

of 100.5°F ten minutes after the second monitoring during a single rest period, 

the worker will be treated for heat stress, and medical attention will be sought 

for the worker. 

4.3.2 COLD STRESS 

The human body senses cold as a result of two factors, air temperature and 

wind velocity. Cooling of the flesh increases rapidly as wind velocity goes up. 

Frostbite can occur at relatively mild temperatures if wind penetrates the body 
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insulation. For example, when the air temperature is 40°F and the wind 

velocity is 30 miles per hour (mph), the exposed skin would perceive an 

equivalent still air temperature of 13°F. Table 4-2 illustrates windchill indices 

and the associated hazards to exposed flesh. Precautions will be taken to 

minimize exposed flesh, and layered clothing will be provided, as appropriate. 

If a worker shows signs of cold stress, such as excessive shivering, the worker's 

oral body temperature will be monitored. If the temperature is less than 

96.8°F, the worker will be allowed to wann up in a heated rest area. If, at the 

end of the scheduled rest period, the worker's temperature is still below 96.8°F, 

the worker will not be allowed to return to work until the body temperature 

rises to above 96.8°F. If the body temperature is still below 96.8°F ten minutes 

after the second monitoring during a single rest period, the worker will be 

treated for cold stress, and medical attention will be sought for the worker. 

Also, good hygienic standards must be maintained by frequent change of 

clothing and daily showering. Clothing should be permitted to dry during rest 

periods. If skin problems occur, medical personnel should be consulted. 

4.4 LABORATORY SAFE1Y 

Certain samples collected from the site and shipped to a laboratory for analysis 

may present a potential for exposure of laboratory personnel to dangerous 

levels of hazardous materials. The laboratory has implemented an effective 

safety plan for handling these materials. 

The system designed for laboratory personnel protection prevents skin contact 

with hazardous chemicals and respiratory protection from dangerous levels of 
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Windspeed Actual Thermometer Reading ( ° F) 

Miles per Hour 50 40 30 20 10 0 -10 -20 -30 -40 

calm 50 40 30 20 10 0 -10 -20 -30 -40 

5 48 37 27 16 6 -5 -15 -26 -36 -47 

10 40 28 16 4 -9 -21 -33 -46 -58 -70 

15 36 22 9 -5 -18 -36 -45 -58 -72 -85 

20 32 18 4 -10 -25 -39 -53 -67 -82 -96 

25 30 16 0 -15 -29 -44 -59 -74 -88 -1 04 

30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 

35 27 11 -4 -20 -35 -49 -67 -82 -98 -11 3 

40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 

Over 40 LITTLE INCREASING DANGER GREAT DANGER 
DANGER (little (for properly clothed (danger from 
added effect) person) freezing of 

exposed flesh) 

Source: National Safety Council, 1982. 
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hazardous vapors. At a minimum, all laboratory personnel having direct 

contact with the hazardous samples will be equipped with the following 

equipment: 

1. Safety glasses or face shield to protect from splashes, 

2. Inner latex and outer Solvex® gloves, and 

3. Rubberized apron or other chemical protective garment. 

Respiratory protection in the form of organic vapor cartridge respirators may be 

required by the laboratory safety manager if exposure to hazardous vapors is 

likely. All operations conducted with the raw hazardous waste samples will be 

performed in an adequate fume hood. Once the samples have been extracted 

or processed and are present in sealed bottles and vials, respiratory protection 

may be discontinued; however, the following safety precautions should continue 

to be observed: 

1. Use of safety glasses, and 

2. Use of latex and/or rubber gloves. 

4.5 ACCIDENT PREVENTION PLAN/ACCIDENT REPORTING 

The purpose of the SHERP is to prevent accidents and minimize the impact of 

an accident if one should occur (i.e., the SHERP is the accident prevention 

plan). 

4.5.1 ACCIDENT PREVENTION 

The site safety officer will conduct periodic inspections of the work areas to 

ensure that safe working practices are being followed. These inspections will 

be made prior to the start of any new activity and during the performance of 

activities as necessary. The purpose of these inspections will be to determine if 
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site conditions and operations are in accordance with this SHERP and safe 

working conditions and practices. Site personnel will, under the direction of 

the site safety officer, immediately correct any deficiencies, stopping all work if 

necessary to do so. The site safety officer will prepare a report for the project 

file indicating the date, time, location of each inspection, unsafe conditions and 

practices, and remedial action taken. 

4.5.2 ACCIDENT REPORTING 

All accidents must be reported to the site safety officer immediately. Prompt 

reporting is essential to the prevention of future incidents in addition to the 

well-being of the affected individual or individuals. The site safety officer will 

notify the project manager and the client contact of any serious accidents. The 

site safety officer or other key members of the field team will be trained in first 

aid and cardiopulmonary resuscitation (CPR). First aid will be administered to 

affected personnel under the direction of the site safety officer. For serious 

accidents, the nearest ambulance service will be contacted for transport of 

injured personnel to the nearest medical facility (Section 5.0). The site safety 

officer will have established contact and liaison with medical authorities 

(Section 5.0) who will be knowledgeable of the activities of the field team. 

Telephone numbers and addresses of ambulance and medical services will be 

posted onsite. 

A formal report of all accidents and any OSHA-recordable accident will be filed 

with the contractor corporate health and safety officer and with the client 

contact on ENG Form 3394 in accordance with Army requirements. All reports 

must be received within 2 working days. 
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In the event of any site emergency, the site safety officer will notify the post 

environmental coordinator. 

5.1.1 . FIRE CONTROL 

No smoking will be allowed during drilling or sampling activities. 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. 

5.1.2 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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5~2 LOCAL RESOURCES 

All emergency numbers and routes will be posted onsite. 

Seneca Army Depot: (607) 869-0448 
(Police) 

(607) 869-1436 
(Ambulance) 

Hospitals: 

5.3 SITE RESOURCES 

Support vehicle 

Seneca Army Depot Clinic 
Romulus, New York 

Geneva General Hospital 
196-198 North Street 
Geneva, New York 

Safety and first-aid equipment accessible in the support vehicle: 

1. One fire extinguisher, rated at least lA, l0BC; 

2. One Standard Industrial First Aid Kit, fully stocked; and 

(607) 869-1316 
(Fire) 

(607) 869-1243 

(315) 798-4222 

3. One Portable Emergency Eyewash Shower Unit, providing 

0.4 gallon (gal) clean water per minute for 15 minutes . 

. 5.4 EMERGENCY CONTACTS 

1. Mr. Randy Battaglia, environmental contact, Seneca Army Depot, 

(607) 869-1450. 

2. Project manager. 

3. Corporate health and safety officer. 

4. Project safety manager. 
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5.5 HOSPITAL ROUTES 

Seneca Army Depot Clinic 

Located onpost near the south (main) gate (Figure 5-1). 

Geneva General Hospital (Figure 5-2) 

C-SEADRIFS.1/ SHERP .30 
01/23/90 

Exit the north gate from the depot onto State Road 96A. North on State 

Road 96A to Geneva. In Geneva tum right on State Roads 5 and 20 to North 

Street. Tum left on North Street to hospital. 
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ATTACHMENT A--DECLARATION OF UNDERSTANDING 
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PROJECT SPECIFIC HEALTH AND SAFETY PLAN 

PROJECT NAME: -------------------------------

PROJECT NUMBER:-----------------------------

PROJECT MANAGER: ----------------------------

CORPORATE SAFETY OFFICER: 

Check if Designee D 

DECLARATION OF UNDERSTANDING 

I have read and understand this Health and Safety Plan (HASP), and agree to abide by the procedures and 
limitations specified. I also certify that all medical monitoring and health and safety training requirements 
which may be applicable to my employment at this site are current and will not expire during onsite 
activities. 

NAME EMPLOYEE NO. SS NO. DATE 

NOIB: All subcontractors must abide by the specifications and limitations contained in this HASP. 

D12/PPG 10/90S 
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PERSONNEL TRAINING AND MEDICAL SURVEILLANCE 

Project: Site: 

The following personnel are expected to perform activities at this site. 
Training and medical surveillance, in accordance ~ith 29 CFR 1910.120 
and ESE standard practices, has been provided on the dates indicated. 

,, 
NAME HAZARDOUS SITE FIRST CPR MEDICAL 

WASTE SITE SUPVSR AID EXAM 

! 

i 

l 

i 

I 
! 
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ATTACHMENT C--DIAGRAM OF SITE WORK ZONES 
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ATTACHMENT D--DECONTAMINATION PROCEDURES 
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Level B Decontamination 

Eguipment Worn 

The full decontamination procedure outlined is for workers wearing Level B protection (with taped joints 
between gloves, boots, and suit). Such protection consists of: 

1. One-piece, hooded, chemical-resistant splash suit 
2. Self-contained breathing apparatus 
3. Hard hat 
4. Chemical-resistant boots with steel toe and shank 
5. Boot covers 
6. Inner and ou1er gloves 

Procedure for Full Decontamination 

Station l: Seoregated Eguipment Drop 

Genen:; 1/HASP B. 1 

11/89mk 

Deposit equipment used onsite (tools, sampling devices and containers, monitoring instruments, radios, 
clipboards, etc.) on plastic drop cloths or in different containers whh plastic liners. Each will be contaminated to 
a different degree. Segregation at the drop reduces the probability of cross-contamination. 

Equipment necessary is: 

1. Containers of various sizes 
2. Plastic liners 
3. Plastic drop cloths 

Station 2: Boot Cover and Glove Wash 

Scrub ou1er boot covers and gloves with decontamination solution or detergenVwater solution. 

Equipment necessary is : 

1. Container (20 to 30 gallons) 
2. Decontamination solu1ion 

or 
3. DetergenVwater solution 
4. Two or three long-handle, soft-bristle scrub brushes 

Station 3: Boot Cover and Glove Rinse 

Rinse off decontamination solution from Station 2 using copious amounts of water. Repeat as many times as 
necessary. 

Equipment necessary is: 

1. Container (30 to 50 gallons) 
or 

2. High-pressure spray unit 
3. Water 
4. Two or three long-handle, soft-bristle scrub brushes 

Figure D-1 
LEVEL 8 DECONTAMINATION PROCEDURES 
(PAGE 1 OF 5) 

SOURCES: NUS, 1983; ESE, 1990. 
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Station 4: Tape Removal 

Gon,,,ic 1/ HASP 8.2 
11'8!.11k 

Remove tape around boots and gloves and deposit in container with plastic liner. 

Equipment necessary is: 

1. Container (20 to 30 gallons) 
2. Plastic liners 

Station 5: Boot Cover Removal 

Remove boot covers and deposit in container with plastic liner. 

Equipment necessary is: 

1. Container (30 to 50 gallons) 
2. Plastic liners 
3. Bench or stool 

Station 6: Outer Glove Removal 

Remove outer gloves and deposit in container with plastic liner. 

Equipment necessary is: 

1. Container (20 to 30 gallons) 
2. Plastic liners 

Station 7: SuiVSafety Boot wash 

Thoroughly wash chemical-resistant splash suit, self-contained breathing apparatus, gloves, and safety boots. 
Scrub with long-handle, soft-bristle scrub brush and copious amounts of decontamination solution or 
detergenvwater solution. Wrap self-contained breathing apparatus regulator (if belt-mounted type) with 
plastic to keep out water. Wash backpack assembly with sponges or cloths. 

Equipment necessary is: 

1. Container (30 to 50 gallons) 
2. Decontamination solution 

or 
3. DetergenVwater solution 
4. Two or three long-handle, soft-bristle scrub brushes 
5. Small buckets 
6. Sponges or cloths 

Figure D-1 
LEVEL 8 DECONTAMINATION PROCEDURES 
(CONTINUED, PAGE 2 OF 5) 

SOURCES: NUS, 1983; ESE, 1990. 

B-52 

U.S. ARMY CORPS 
OF ENGINEERS 

HUNTSVILLE, ALABAMA 



) 

) 

SEAD RVFS SHERP 12/89B 

Figure D-1 

Station 8: SuiVSelf-Contained Breathing Apparatus/BooVGlove Rinse 

G"""'ic 1/HASP Bl 
11/S~k 

Rinse off decontamination solution or detergent/water solution using copious amounts of water. Repeat as many 
times as necessary. 

Equipment necessary is : 

1. Container (30 to 50 gallons) 
or 

2. High-pressure spray unit 
3. Water 
4. Small buckets 
5. Two or three long-handle, soft-bristle scrub brushes 
6. Sponges or cloths 

Station 9: Jank Change 

If worker leaves Exclusion Zone to change air tank, this is the last step in the decontamination procedure. 
Worker's air tank is exchanged; new outer glove and boot covers donned, and joints taped. Worker then returns 
to duty. 

Equipment necessary is: 

1. Air tanks 
2. Tape 
3. Boot covers 
4. Gloves 

Station 10: Safety Boot Removal 

Remove safety boots and deposit in container with plastic liner. 

Equipment necessary is: 

1. Container (30 to 50 gallons) 
2. Plastic liners 
3. Bench or stool 
4. Bootjack 

Station 11: Self-Contained Breathing Apparatus Removal 

While still wearing facepiece, remove backpack and place on table. Disconnect hose from regulator valve and 
proceed to next station. 

Equipment necessary is : 

1. Table 

LEVEL 8 DECONTAMINATION PROCEDURES 
(CONTINUED, PAGE 3 OF 5) 

U.S. ARMY CORPS 
OF ENGINEERS 

HUNTSVILLE, ALABAMA 
SOURCES: NUS, 1983; ESE, 1990. 
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Figure D-1 

Station J 2: Splash Suit Removal 

With assistance of helper, remove splash suit. Deposit in container with plastic liner. 

Equipment necessary is : 

1. Container (30 to 50 gallons) 
2. Plastic liners 
3. Bench or stool 

Station 13: inner Glove Wash 

Generic 1/\1ASP 8.l 
11,1l!n,k 

Wash with decontamination solution or detergent/water solution that will not harm skin. Repeat as many times as 
necessary. 

Equipment necessary is: 

1. Decontamination solution 
or 

2. DetergenVwater solution 
3. Basin or bucket 
4. Small table 

Station J 4: inner Giove Rinse 

Rinse with water. Repeat as many times as necessary. 

Equipment necessary is: 

1. Water 
2. Basin or bucket 
3. Small table 

Station J 5: Facepiece Removal 

Remove facepiece. Deposit in container with plastic liner. Avoid touching face with fingers. 

Equipment necessary is : 

1. Container (30 to 50 gallons) 
2. Plastic liners 

Station 1 s: inner Giove Removal 

Remove inner gloves and deposit in container with plastic liner. 

Equipment necessary is: 

1. Contain~r (20 to 30 gallons) 
2. Plastic liners 

LEVEL B DECONTAMINATION PROCEDURES 
(CONTINUED, PAGE 4 OF 5) 

U.S. ARMY CORPS 
OF ENGINEERS 

HUNTSVILLE, ALABAMA 
SOURCES: NUS, 1983; ESE, 1990. 
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Station 17: inner Clothino Removal 

Remove clothing soaked with perspiration. Place in container with plastic liner. Do not wear inner clothing offsite 
since there is a possibility that small amounts of contaminants might have been transferred in removing fully 
encapsulating suit. 

Equipment necessary is : 

1. Container (30 to 50 gallons) 
2. Plastic liners 

Station 18: f ield Wash 

Shower if highly toxic, skin-corrosive, or skin-absorbable materials are known or suspected to be present. Wash 
hands and face if shower is not available. 

Equipment necessary is : 

1. Water 
2. Soap 
3. Small table 
4. Basin or bucket 
5. Field showers 

Station 19: Redress 

Put on clean clothes. A dressing trailer is needed in inclement weather. 

Equipment necessary is : 

1. Tables 
2. Chairs 
3. Lockers 
4. Clothes 

Gene,,,c 1/)jASP B.5 
1118!l'nk 

Figure 0-1 
LEVEL 8 DECONTAMINATION PROCEDURES 
(CONTINUED, PAGE 5 OF 5) 

U.S. ARMY CORPS 
OF ENGINEERS 

HUNTSVILLE, ALABAMA 
SOURCES: NUS, 1983; . ESE, 1990. 
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9A.3 Level C Decontamination 

Equipment Worn 

The full decontamination procedure outlined is for workers wearing Level C protection 
(with taped joints between gloves. boots, and suit). Such protection consists of 

1. One-piece. hooded. chemical-resistant splash suit 
2. Canister-equipped full-face mask 
3. Hard hat 
4. Chemical-resistant boots with steel toe and shank 
5. Boot covers 
6. Inner and outer gloves 

Procedure for Full Decontamination 

Station 1: Segregated Equipment Drop 

Deposit equipment used on the site (tools, sampling devices and containers, monitoring 
instruments, radios. clipboards, etc.) on plastic drop cloths or in different containers 
with plastic liners. Each will be contaminated to a different degree. Segregation at 
the drop reduces the probability of cross-contamination. 

Equipment necessary is 

1. Containers of various sizes 
2. Plastic liners 
3. Plastic drop cloths 

Station 2: Soot Cover and Glove Wash 

Scrub outer boot covers and gloves with decon solution or detergent/water solution. 

Equipment necessary is 

1. Container (20 to 30 gal) 
2. Decon solution 
3. Detergent/water solution 
4. Two or three long-handle, soft-bristle scrub brushes 

Station 3: Boot Cover and Glove Rinse 

Rinse off decon solution from Station 2 using copious amounts of water. Repeat as 
many times as necessary. 

Figure D-2 
LEVEL C DECONTAMINATION PROCEDURES 
(PAGE 1 OF 5) 

SOURCES: NUS, 1983; ESE, 1990. 
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Equipme nt nece ssa ry is 

1. Co ntainer (30 to 50 gal} 
2. High-pressure spray unit 
3. Water 
4. Two or three long - handle, soft-bristle scrub brushes 

Station 4: Tape Removal 

Remove tape around boots and gloves and deposit in container with plastic liner. 

Equipment necessary is 

1. Container (20 to 30 gal) 
2. Plastic liners 

Station 5: Boot Cover Removal 

Remove boot covers and deposit in container with plastic liner. 

Equipment necessary is 

1. Container (30 to 50 gal) 
2. Plastic liners 
3. Bench or stool 

Station 6: Outer-Glove Removal 

Remove outer gloves and deposit in container with plastic liner. 

Equipment necessary is 

1. Container (20 to 30 gal) 
2. Plastic liners 

Station 7: Suit/Safety Boot Wash 

Thoroughly wash splash suit and safety boots. Scrub with long- handle, soft-bristle 
scrub brush and copious amounts of decon · solution or detergent/ water solution. 
Repeat as many times as necessary. 

Equipment necessary is 

1. Container (30 to 50 gal) 
2. · Decon solution 
3. Detergent/water solution 
4. Two or three long-handle, soft-bristle _scrub brushes 

Figure D-2 
LEVEL C DECONTAMINATION PROCEDURES 
(CONTINUED, PAGE 2 OF 5) 

SOURCES: NUS, 1983; ESE, 1990. , 

B-57 

U.S. ARMY CORPS 
OF ENGINEERS 

HUNTSVILLE, ALABAMA 



SEAD A/IFS SHERP 121898 

Station 8: Suit / Safety Boot Rinse 

Rinse off decon solution or detergent/water solution using copious amounts of water. 
Repeat as many times as necessary. 

Equipment necessary is 

1. Container (30 to 50 gal) 
2. High-pressure spray unit 
3. Water 
4. Two or three long-handle. soft-bristle scrub brushes 

Station 9: Canister or Mask Change 

If worker leaves Exclusion Zone to change canister (or mask), this is the last step in 
the decontamination procedure. Worker's -canister is exchanged, new outer glove and 
boot covers donned. and joints taped. Worker returns to duty. 

Equipment necessary is 

1. Canister (or mask) 
2. Tape 
3. Boot covers 
4. Gloves 

Station 10: Safety Boot Removal 

Remove safety boots and deposit in container with plastic liner. 

Equipment necessary is 

1. Container (30 to 50 gal) 
2. Plastic liners 
3. Bench or stool 
4. Boot jack 

Station , , : Splash Suit Removal 

With assistance of helper, remove splash suit. Deposit in container with plastic liner. 

Equipment necessary is 

1. Container (30 to 50 gal) 
2. Bench or stool 
3. Plastic liner 

Figure D-2 
LEVEL C DECONTAMINATION PROCEDURES 
(CONTINUED, PAGE 3 OF 5) 
SOURCES: NUS, 1983; ESE, 1990. 
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Station 12: Inner-Glove Wash 

Wash inner gloves with decon solution or detergent/ water solution that will not harm 
skin . Repeat as manv times as necessary. 

Equipment necessary is 

1. Decon solution 
2. Detergent/ water solution 
3. Basin or bucket 

Station 13: Inner-Glove Rinse 

Rinse inner gloves with water. Repeat as many times as necessary. 

Equipment necessary is 

1. Water 
2. Basin or bucket 
3. Small table 

Station 14: Facepiece Removal 

Remove facepiece. Avoid touching face with gloves. Deposit facepiece in container 
with plastic liner. 

Equipment necessary is 

1. Container (30 to 50 gal) 
2. Plastic liners 

Station 15: Inner-Glove Removal 

Remove inner gloves and deposit in container with plastic liner. 

Equipment necessary is 

1. Container (20 to 30 gal) 
2. Plastic liners 

Station 16: Inner-Clothing Removal 

. Remove clothing soaked with perspiration. Place in container with plastic liner. Do 
not wear inner clothing off the site since there is a possibility small amounts of 
contaminaryts have been transferred in removing fully encapsulating suit . 

Figure D-2 
LEVEL C DECONTAMINATION PROCEDURES 
(Continued, Page 4 of 5) 

SOURCES: NUS, 1983; ESE, 1990. 
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Equipment necessary is 

1. Container (30 to 50 gal) 
2. Plastic liners 

Station 17 : Field Wash 

Shower it highly toxic, skin-corrosive, or skin-absorbable materials are known or 
suspected to be present. Wash hands and face if shower is not available . 

Equipment necessary is 

1. Water 
2. Soap 
3. Tables 
4 . Wash basins or buckets 
5. Field showers 

Station 18: Redress 

Put on clean clothes. A dressing trailer is needed in inclement weather. 

Equipment necessary is 

1. Tables 
2. Chairs 
3. Lockers 
4. Clothes 

Full Decontamination (Situation 1) and Three Modifications 

The preceding description outlines each station that is included in a complete worst
case decontamination protocol. It is obvious that different sites will present different 
hazard levels and thus that site-specific modifications of this protocol will be 
required. The following table illustrates the modifications that can be made in 
response to a variety of conditions. 

STATION NUMBER 

1 2 3 4 5 6 7 8 

1 X X X X X X X X 
2 X X X X X X X X 
3 X X X 
4 X X X 

Figure D-2 
LEVEL C DECONTAMINATION PROCEDURES 
(Continued, Page 5 of 5) 

SOURCES: NUS, 1983; ESE, 1990. 
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X X X X 
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INSTRUMENT 
DATE SERIAL NUMBER 

CALIBRATION DATA 

SPAN GAS CONCENTRATION CALIBRATION (ppm) 
(FOR TIP OR HNU ONLY) 

INITIAL FINAL 

FORMS 3 /86275a-A 
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National Institute for Occupational Safety and Health 

National Institute of Standards and Technology 

National Priorities List 

nitrogen-phosphorus detector 

National Voluntary Laboratory Accreditation Program 

Ney York State Department of Environmental Conservation 

Proficiency Analytical Testing 

pro ba bili ty-based matching 

personal computer 
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PCB 

PFS 

PIO 

PNA 

ppb 

ppm 

psi 

QA 

QAPP 

QNQC 

QC 

R 

RA 

RCRA 

RF 

RI 

RI/FS 

RPO 

RSD 

SD 

SOWA 

SEAD 

SHERP 
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LIST OF ACRONYMS AND ABBREVIATIONS 
(Continued, Page 5 of 6) 

polychlorinated biphenyl 

prefield setup 

photoionization detector 

polynuclear aromatics 

parts per billion 

parts per million 

pounds per square inch 

quality assurance 

Quality Assurance Project Plan 

quality assurance/quality control 

quality control 

percent recovery 

risk assessment 

Resource Conservation and Recovery Act 

response factor 

remedial investigation 

remedial investigation/feasibility stµdy 

relative percent difference 

relative standard deviation 

serial dilution 

Safe Drinking Water Act 

Seneca Army Depot 

Safety, Health, and Emergency Response Plan 
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LIST OF ACRONYMS AND ABBREVIATIONS 
(Continued, Page 6 of 6) 

SOP 

sow 

STORET 

TAL 

T12DCLE 

TCD 

TCL 

TEU 

TOX 

TRCLE 

TWA 

µg/L 

µL 

USACE 

USAEHA 

standard operating procedure 

scope of work 

storage and retrieval 

target analyte list 

trans-1,2-dichloroethene 

thermal conductivity detector 

target compound list 

U.S. Army Technical Escort Unit 

total organic halogens 

trichloroethene 

time-weighted average 

micrograms per liter 

microliter 

U.S. Army Corps of Engineers 

U.S. Army Environmental Hygiene Agency 

USATHAMA U.S. Army Toxic and Hazardous Materials Agency 

USCS United Soil Classification System 

USGS U.S. Geological Survey 

µmho/cm micromhos per centimeter 

UV ultraviolet 

VOA volatile organic analysis 

VOC volatile organic compound 

WP work plan 

YSI Yellow Springs Instruments 
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QUALITY ASSURANCE PROJECT PLAN 

FOREWORD 

Page -1§_ of ~1=7 __ 

This Quality Assurance Plan (QAPP) encompasses all environmental sampling, 

monitoring, and analyses to be performed during the remedial 

investigation/feasibility study (RI/FS) at Seneca Anny Depot (SEAD) to ensure 

that all data generated are scientifically valid, defensible, and of known and 

acceptable precision and accuracy. 

1. Contractor Project Manager _________________ _ 

Signature --------------
Date _________ _ 

2. Contractor Project Quality Assurance (QA) Officer 

Signature _____________ _ Date _________ _ 

3. U.S. Anny Corps of Engineers (USACE) Project Officer 

Signature --------------
Date _________ _ 

4. EPA QA Officer _______________ _ 

Signature -------------- Date ----------
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1.0 PROJECT DESCRIPTION 

1.1 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) has been prepared to support the 

work plan for the remedial investigation/feasibility study (RI/FS) at the Seneca 

Army Depot (SEAD) ash landfill area. All environmental monitoring and 

laboratory analyses conducted for this project will be performed in accordance 

with this QAPP. 

This QAPP specifies the requirements for sampling, analytical procedures, and 

quality assurance (QA). The elements of the QAPP further ensure that legally 

defensible data will be generated meeting U.S. Environmental Protection Agency 

(EPA) criteria (Region II). Other elements of this plan define in more precise 

terms requirements for field and custody records and quality assurance/quality 

control (QNQC) nonreportables to facilitate review and audit of the data 

generated. The analytical laboratory data required by the subject investigation 

must meet the QNQC criteria recommended in method SW-846. 

1.2 SITE BACKGROUND 

SEAD is located in the Finger Lakes region of central New York, on the west 

side of the highland separating Seneca Lake and Cayuga Lake (see 

Figure 1.1-1). The depot covers approximately 10,600 acres and currently 

employs approximately 1,000 civilian and military personnel. 
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Construction activities at SEAD were initiated in 1941. The site originally 

encompassed 11,000 acres. Subsequent expansion included a 1,524-meter (m) 

airstrip from the former Sampson Air Force Base. Currently, SEAD's mission 

includes receiving, storing, and distributing ammunition and explosives, General 

Services Administration strategic and critical materials, and the Office of Civil 

Defense engineering equipment; providing receipt, storage, and issue of items 

that support special weapons activity; and performing depot-level maintenance, 

demilitarization, and surveillance on conventional ammunition and special 

weapons. 

The general layout of the site and the primary contamination sources are 

shown in Figure 1.1-2. The landfill area is located midway along the western 

boundary of SEAD. This area has several potential contamination sources. 

From 1941 to 1974, uncontaminated trash was burned in a series of bum pits 

east of the existing incinerator building (Building 2207). According to the 

U.S. Army Environmental Hygiene Agency (USAEHA) Solid Waste Survey 

(1975), a former incinerator operator stated that the burning pits were used for 

refuse that occasionally contained possible hazardous items. 

Between 1974 and 1977, materials intended for disposal were transported to 

the incinerator. Ashes and other residues from the incinerator were temporarily 

disposed of in an unlined cooling pond northeast of the incinerator building. 

When the pond was filled, the ashes and residues were removed, transported, 

and buried in the adjacent landfill. The incinerator was destroyed by a fire in 

1979, and the landfill has subsequently been closed. In the past, the landfill 
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was misconstrued as having been capped, which is not the case. The landfill 

was covered with native soils of undetermined thickness but has not been 

closed with an engineered cover or cap. 

Due to the possibility of leachate entering the groundwater, five monitor wells 

were installed to assess groundwater quality. Several indicator parameters 

(sulfate, chloride, and specific conductance) were found in the subsequent 

analysis of groundwater samples from these wells. In October 1987, USAEHA 

installed an additional nine monitor wells in the area to define the contaminant 

plume. Seven additional monitor wells were installed in November 1989 to 

further delineate the groundwater contamination at the site. 

The area under investigation includes an underground diesel tank located along 

the east side of the incinerator. Although no visual or olfactory evidence of 

tank leakage or of major spills has been noticed, a fuel odor was reported in 

the site investigation [ICF Technology, Inc. (ICF), 1989]. 

The area under investigation also includes the construction debris disposal area 

southeast of the incinerator. This area was used as a disposal site for 

uncombustible rubble from 1969 until 1977. Several buried debris piles north 

of the ash landfill were discovered during the geophysical survey performed in 

October 1989. A grease pit/disposal area (within the northeast edge of the 

landfill) where cooking grease was disposed of and a possible solvent dump, 

discovered during a soil gas survey conducted in 1989 (ICF, 1989), will also be 

included in the investigation. 
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During the remedial investigation_ (RI), this WP will be used to investigate the 

ash landfill area, which contains several potential contamination sources, 

including: 

1. A possible solvent dump located west of the former ash landfill, based 

on the ICF (1989) soil gas survey; 

2. Buried debris piles north of the ash landfill area; 

3. A cooking grease pit/disposal area located within the northeastern 

edge of the landfill area used to dispose of cooking grease; 

4. An adjacent former landfill area, used for ash disposal 

between 1974 and 1979, extending to the north and east of 

the incinerator [Solid Waste Management Unit (SWMU) 

No. SEAD-6]; 

5. A former construction debris disposal area southeast of the 

incinerator used before 1969 and until 1977 (SWMU No. SEAD-8); 

6. Former bum pits used to bum uncontaminated trash from 

1941 to 1974 and located within the landfill area 

immediately west of the incinerator building (SWMU 

No. SEAD-14); 

7. The former cooling pond associated with the incinerator facility, 

located north of the incinerator building (SWMU No. SEAD-3); 

8. The former underground diesel fuel tank associated with the 

incinerator facility, located along the east side of the incinerator 

building; 
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9. A former incinerator (Building 2207; SWMU No. SEAD-15) used to 

incinerate trash between 1974 and 1979; 

The ash landfill area has been included on the federal facilities National 

Priorities List (NPL) as of July 13, 1989. The recently completed site 

investigation (ICF, 1989) of the landfill area has documented the existence of a 

narrow plume of groundwater contamination that is believed to extend to, and 

possibly beyond, SEAD's western boundary. The contaminants of concern are 

chlorinated volatile organic compounds (VOCs): trans-1,2-dichloroethene 

(T12DCLE); trichloroethene (TRCLE); and to a lesser extent, 1,2-dichloroethane 

(12DCLE), vinyl chloride (C2H3CL), and chloroform (CHCL3) . Additionally, 

some heavy metals were found at or above background conditions. 

1.3 RESULTS OF PREVIOUS INVESTIGATIONS 

Numerous areas of known or suspected waste disposal at SEAD were delineated 

in the USATHAMA (1980) Initial Installation Assessment (IIA). This 

investigation consisted of a records search and interviews conducted with 

current and former SEAD employees. As a result of this investigation, the 

former incinerator and landfill area was initially recognized as having a 

potential for groundwater contamination. 

After this initial report, USAEHA conducted a monitoring program including 

monitor well installation in the landfill vicinity. From 1980 to 1987, USAEHA 

installed 15 wells in the area and collected samples for voe analysis. The 

most recent analytical results from the program are presented in the USAEHA 
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Geohydrologic Study No. 38-26-0313-88 (1987). The study concluded that a 

definite contamination plume with two main constituents, TRCLE and 

T12DCLE, could be delineated. CHCL3, 12DCLE, C2H3CL, and a floating 

product that appeared to be diesel fuel were also detected. 

SEAD instituted a sampling program for surface water and privately owned 

offpost deep wells west of the landfill area. No groundwater contamination 

was detected in the sampled offpost wells. However, surface water sampling 

indicated that volatile contamination may extend to surface water and may 

have migrated offpost. It was suggested that the offpost surface water 

contamination may be due to contaminated groundwater seeping to the surface. 

In August 1988, Environmental Science & Engineering, Inc. (ESE) prepared an 

update of the IIA for USATHAMA and recommended that a site investigation be 

conducted at the former landfill, burning pits, and incinerator. 

ICF (1989) undertook a site investigation of the landfill area from September 

1988 to February 1989. The scope of the site investigation included: 

1. A soil-gas investigation, 

2. Terrain conductivity surveys using low-frequency electromagnetic 

(EM) induction and ground-penetrating radar (GPR), 

3. Soil sample collections within the landfill area for volatile and metals 

analyses, 

4. Collection of ten groundwater samples from the existing wells for 

volatile and metals analyses, and 

5. Performance of slug tests on several of the existing wells. 
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The results of the investigation indicated that the landfill contained 

contaminated fill materials and numerous buried metal objects. Relatively high 

levels of volatile chlorinated solvent chemicals such as TRCLE, T12DCLE, and 

CHCL3 were detected in the soils. Low to moderate metals concentrations were 

also detected in the soils. Groundwater within the landfill is contaminated with 

volatile chlorinated hydrocarbons at levels that have caused the formation of a 

downgradient plume extending at least to the western limits of SEAD property. 

The contaminated groundwater was known to exist only in the shallow aquifer 

that extends down to competent bedrock at a depth of approximately 10 feet 

below land surface (ft-bls). The results of the investigation also indicated the 

potential presence of additional contaminant source areas north of the projected 

limits of the landfill. 

Analytical results for groundwater, soil boring, and surface waters from 1988 

and January 1990 sampling eve~ts are summarized in the work plan 

(Tables 2.4-1, 2.4-2, and 2.4-3). 

1.4 SCOPING OF THE RI/FS 

The area at SEAD under consideration for scoping of the RI/FS consists of an 

abandoned incinerator facility that was in operation from 1974 to 1979; a 

former cooling water pond, used to cool incinerator ashes; the ash landfill area, 

used for ash disposal and temporary storage during the incinerator operation 

period; burning pits, located in the landfill area and used for burning 

uncontaminated trash; construction debris disposal area; and unlined kitchen 

C-2 7 



C-SEADRIFS.4/QAPP-1.10 
Section No. __ 1=---
Revision No. __ 1=---
Date 04/28/91 
Page _lQ__ of -"2~3 __ _ 

grease pits. In addition, ESE personnel identified the following potentially 

contaminated areas during a site visit: a limited swampy area northwest of the 

incinerator facility and an underground storage tank (UST) adjacent to the 

incinerator building. The overall site conditions are also taken into 

consideration for conceptual site model development. 

The scoping process includes the following: 

1. Collection and evaluation of the existing data; 

2. Development of a conceptual site model based on the available data 

to identify the potential human health and environmental risks and 

the need for the additional data collection; 

3. Planning and execution of studies once data needs are identified; 

4. Initial identification of the chemical- and location-specific applicable 

or relevant and appropriate requirements (ARARs); 

5. Once ARARs are identified, human health and ecological assessments, 

preliminary remedial alternatives, the feasibility study (FS), and 

action-specific ARARs should be developed; 

6. Emphasis on data evaluation, followed by the R1 and FS tasks; and 

7. A simultaneous community involvement program should be 

developed. 

With input from all the aforementioned tasks, this RJ/FS work plan was 

developed to result in site characterization and remedial alternatives 

development. 
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The existing data evaluation and site visit by ESE personnel (September 25, 

1990) provided an overview of site conditions at the ash landfill area of SEAD. 

The following is an overview of the potential and identified contaminated areas 

and contaminant migration pathways at the site. 

1.5 CONCEPTUAL SITE MODEL 

This section includes identification of waste sources, exposure pathways, and 

receptors at the SEAD site. Known and suspected sources of contamination, 

types of contaminants and affected media, known and potential routes of 

migration, and known and potential human and environmental receptors will be 

identified. 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 ash landfill/burning pit area. 

1.6 CONTAMINATION SOURCES 

The waste or contamination sources include the following: 

1. A possible solvent dump located west of the former ash landfill, based 

on a soil gas survey (ICF, 1989); 

2. Suspected buried debris piles north of the ash landfill area; 

3. Grease pits, on the northeast edge of the landfill, used for the 

disposal of used kitche~ grease; 

4. A landfill extending north and east of the incinerator building, used 

for disposing of incinerator ash between 1974 and 1979 (SWMU 

No. SEAD-6); 
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5. An abandoned construction debris disposal area south of the 

incinerator/ash landfill area on the south side of South Smith Farm 

Road (SWMU No. SEAD-8); 

6. Burning pits west of the incinerator building, and within the landfill 

area, that were used to bum uncontaminated trash from 1941 to 

1974 (SWMU No. SEAD-14); 

7; A cooling pond, adjacent to the incinerator building (SWMU 

No. SEAD-3), used for cooling the incinerator; 

8. A UST, used to store diesel fuel, located adjacent to the incinerator 

building; and 

9. A former incinerator (Building 2207), used to incinerate trash 

between 1974 and 1979 (SWMU No. SEAD-15) . 

1.7 MIGRATION PATIIWAYS 

Within the landfill area, contamination sources are within or near the more 

permeable weathered zone of shale bedrock, at approximately 3 to 10 ft below 

existing gradient. Contaminant migration in the shallow aquifer should occur, 

although at a low velocity. Soils disturbed by landfill activity would render the 

site more permeable to the contaminants, thus accelerating the downgradient 

migration. Horizontal groundwater migration is to the west or southwest, with 

local flow direction controlled by bedrock interfaces. There is no evidence of a 

significant connection between the shallow groundwater and the deeper 

aquifers. The surface water runoff from the landfill area is toward the west 

boundary of SEAD via a system of ditches and culverts that eventually connects 

to Seneca Lake. 
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The following are the essential plausible migration pathways to be considered: 

1. Soil contamination onsite resulting from the releases from likely 

contaminated sources. 

2. Air contamination from volatilization of the contaminants from soil 

and surface water. Dust may also be generated during some site 

investigation and remedial activities. 

3. Groundwater contamination due to contaminant migration from 

subsurface and surface sources. 

4. Surface water contamination might be due to the potential surface 

runoff from the contaminated soils and contaminated ditches, culverts 

(surface waterbodies), etc. 

The most heavily contaminated zone within the landfill encompasses an area of 

approximately 250 ft extending east-west and 800 ft extending north-south, if 

both organic and inorganic contaminant sources are to be considered (ICF, 

1989). If only volatile organic sources are to be considered, an area of about 

100 by 300 ft has been identified as contaminated (ICF, 1989). Soils 

contaminated with metals extend from surface to a depth of approximately 7 ft . 

Existing monitor well sampling data indicate groundwater contamination from 

the possible subsurface or surface contamination sources. A contaminant plume 

from one or more sources in the landfill area has migrated to, and likely 

extends beyond, the western boundary of the site. There is a considerable 

variation in the relative concentrations of various contaminants found in 

different monitor wells. The overall groundwater .migration is in a 
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west-southwest direction, as indicated by the contaminant plume and a . 

potentiometric map developed from water-level measurements obtained on 

October 24, 1988 (see Figure 2.3-2 of the work plan). 

In the groundwater, the voes exceeding state and federal standards are 

T12DeLE, TReLE, 12DeLE, e2H3eL, and eHeL3. A floating product that 

appeared to be diesel fuel (USAEHA, 1987) was also observed. The only 

inorganic contaminants identified in the groundwater are magnesium, zinc, 

calcium, sodium, and potassium. 

The soil gas survey (IeF, 1989) indicated the presence of a voe similar to 

toluene (an intermediate structure to T12DeLE and TReLE). This voe was 

present in the west-central portion of the landfill and near the northwest comer 

of the suspected landfill area. The subsurface soils were contaminated with 

methylene chloride at modest levels. The absence of high concentrations of 

voes in the surface and uppermost layers of soil boring samples is consistent 

with the principal source being located below the soil sampling depths. The 

moderate or low levels of voes in the surficial and subsurficial samples were 

due to volatilization and readsorption onto the soil matrix or entrainment in 

the soil gas phase. The results of the soil gas survey indicate that the sources 

of voe contamination are primarily located in the west side of the total landfill 

~ea. 

During the IIA study, ESE (1988) installed monitor wells around the landfill 

area due to the presence of indicator parameters such as sulfate and chloride 
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and specific conductance of water in the groundwater in the landfill area, 

indicating the possibility of leaching from the closed landfill area (USAEHA, 

1981). 

Surface runoff of the contaminants from the SEAD site to the adjacent surface 

water bodies is highly probable due to the site's physiographic location. 

Surface water sampling (e.g., Kendaia Creek northwest of the site) is needed to 

identify the suspected surficial contaminant migration from the incinerator and 

surrounding areas. 

Fungal growth and dust similar to incinerator ash are in the incinerator 

building (ICF, 1989), and sampling for potential contaminants at the incinerator 

building should be performed. 

1.8 POTENTIAL SITE RECEPTORS 

The potential receptor populations at the SEAD site include the human 

population living and working in the area; occasional visitors; ecological 

organisms, including the terrestrial and aquatic animals living in the area; and 

the aquatic and terrestrial plant species growing in this area. 

The two human populations identified as the potential receptors of the 

contaminants at the SEAD incinerator/landfill site are onsite remediation 

workers and military personnel and visitors who frequent the affected offpost 

areas west of the site. Contaminants can potentially migrate offpost via surface 

water and shallow groundwater runoff. 
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Onsite workers and military personnel could be exposed to contaminants in the 

air (wind), soil, groundwater, and surface water. Exposure to the contaminants 

in the air could be through inhalation of contaminated air, direct dermal 

contact, and consumption of biota (i.e., local animals and plants that might 

bioaccumulate the contaminant) that grow in contaminated air. 

Exposure to contaminants in the soil could occur directly by incidental ingestion 

and dermal contact. Indirect pathways include exposure via soil contaminants 

in surface water runoff from washing and irrigation purposes and consumption 

of biota grown in contaminated surface water. Potential exposure to 

contaminants in groundwater could occur through ingestion of groundwater 

from potable wells, direct dermal contact through showering and washing 

activities, and exposure to the biota grown in contaminated groundwater. 

Indirect exposure pathways to contaminants in the groundwater seep/swampy 

area include direct dermal contact, ingestion, and consumption of biota grown 

in the contaminated groundwater. 

The offsite human receptor population includes residents living in the 

surrounding offpost area, individuals visiting and working at Sampson State 

Park, and individuals using the surface water for recreational purposes such as 

swimming, wading, and fishing. Contaminated groundwater and surface water 

from SEAD could potentially migrate to areas west of the SEAD boundary. 

Exposure to the offsite population could occur through direct dermal contact 

with surface water, incidental ingestion during swimming, and consumption of 

fish from contaminated surface water. 
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The terrestrial animals that may frequent contaminated areas of the operable 

unit at SEAD have the same potential for exposure as the onsite 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 are 

considered to be relatively minor receptor populations for the SEAD site 

because the site contains no identified stable surface water bodies. Amphibians 

and other seasonal animal populations may use vernal pools (such as the 

cooling pond) during springtime. However, surface water runoff potentially 

could influence the aquatic populations of the regional lakes. The potential 

exposure routes could be through ingestion of contaminated water or sediments 

and biota growing in the contaminated water. 

1.9 EXPOSURE PATHWAY ANALYSIS 

The exposure pathways for each contamination source at SEAD can be 

identified based on the available information. The exposure pathways for the 

ash landfill, possible solvent dump, burning pits, buried debris piles, and 

construction debris disposal area are similar because the contamination media 

and exposed population are also identical. In Figure 3.1-2 of the work plan, 

the different potential source release pathways, exposure routes, and receptor 

populations for contamination from the ash landfill, possible solvent dump, 

burning pits, buried debris piles, and construction debris disposal area are 

conceptualized. Figure 3.1-3 of the work plan illustrates the potential 

contaminant release and exposure pathway analysis from the cooling water 
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pond and any other similar surface water bodies that might be onsite. 

Figure 3.1-4 of the work plan depicts the exposure pathway analysis for the 

UST. The potential exposure pathway analysis for the kitchen grease pits at 

SEAD is presented in Figure 3.1-5 of the work plan. Finally, the potential 

exposure pathway analysis for the incinerator building at SEAD is presented in 

Figure 3.1-6 of the work plan. 

l_lQ SAMPUNG REQUIREMENTS FOR THE SEAD ASH LANDFILl/BURNING 
PITS SITE 

Additional sampling requirements are needed for an accurate assessment of the 

extent of contamination at the SEAD ash landfill site. Surface soil sampling 

needs to be conducted over the entire site. The full scope of the subsurface 

soil sampling will be based on the geophysical and soil gas investigation results. 

The areas of interest for soil sampling include different suspected and identified 

source areas, such as the UST. 

Air sampling is not identified as an important task during the site 

characterization and early RI phases. However, some dust sampling of the 

incinerator building for analysis of incinerator-operation-related contaminants 

should be performed. 

Surface water sampling (e.g., Kendaia Creek northwest of the site) is needed to 

identify the suspected surficial contaminant migration from the incinerator and 
• 

railway unloading operations and spills around the burning pits area. Sediment 

and/ or water sampling is required at the cooling water pond, identifiable 

swampy areas, and surface water bodies and ditches onpost as well as offpost. 
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Installation of new monitor wells and additional groundwater sampling 

requirements should be determined based on the hydrogeological survey results. 

1.11 DATA NEEDS AND DATA OUALTIY OBJECITVES (DOOs) 

The overall objective of the RI is to determine the nature and extent of 

chemical releases in the SEAD landfill area and to evaluate the threat to public 

health and the environment posed by the release. If a condition is identified 

that indicates that adverse exposure to hazardous constituents is occurring or is 

imminent, interim corrective measures may be warranted. In that case, the 

data generated during the RI will provide the basis for decisions on corrective 

measures. Therefore, the data must provide a valid characterization of the 

situation in the SEAD landfill area. 

Previous investigations have only identified two different classes of 

contamination (metals and chlorinated solvents) in soil, surface water, and 

groundwater at SEAD. Therefore, the specific objectives (or data needs) to be 

achieved during the RI will be to determine/ confirm the following: 

1. Presence or absence of all target compound list (TCL) and target 

analyte list (TAL) contaminants (including herbicides), 

2. Types of contaminants present, 

3. Concentrations of these contaminants, 

4. Mechanism of contaminant release to pathways, 

5. Direction of contaminant transport, 

6. Source boundaries and pathways, 
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8. Physical conditions of site to support the development and analysis of 

treatment or containment actions. 

The data referenced in the conceptual site model indicate several possible 

contamination sources within the SEAD landfill area. Some of these are 

relatively close to the facility boundary, raising a potential for offsite 

contaminant migration. These source areas must be characterized more fully to 

assess potential risks to offsite receptors and also to design successful remedial 

strategies. The shallow aquifer in the SEAD area has some special problems 

that need to be addressed. The proximity of groundwater to the ground 

surface and to contaminated soil favors the transport of contaminants from any 

discrete source areas that may exist. Characterization of such transport, 

including groundwater flow information, is essential for a clear understanding 

of contaminant migration. This is particularly important given the possibility of 

contamination reaching Seneca Lake to the west. Contamination could reach 

Seneca Lake as a consequence of contaminated groundwater recharge of surface 

water that could then discharge to the lake or as a consequence of direct 

discharge of contaminated groundwater to the lake. 

The RA is a major component of the RI at SEAD. Data collected for the RA are 

used to evaluate the threat posed by the site to public health and the 

environment. The data must be qualitative so that chemical/physical 

properties, toxicity, and persistence of contaminants can be factored into the 

RA. The data must also be quantitative to the degree that they may be 
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compared with quantitative statements of health risk criteria. Therefore, a high 

level of data certainty is necessary. RA data are generated through the 

sampling and analysis of biological and environmental media, particularly where 

the potential for human exposure is judged to be significant. 

Based on the information presented in Table 3.2-1 of the work plan, the Safe 

Drinking Water Act (SOWA) maximum contaminant levels (MCLs) will be 

incorporated as the preliminary DQOs for the RI groundwater and surface water 

sampling. The analytical requirements and quantitation limits proposed for the 

RI will be based on the SW-846 analytical methods identified in Table 3.3-1 of 

the work plan. Subsequent confirmation rounds will use methods determined 

to be appropriate after the first round. Soil sampling will be analyzed by the 

same analytical methods used for water samples. 

1.12 DATA GAPS 

In general, the data gaps include quantification of contaminant source strength 

and migration extent in several media. The specific data gaps, by media, are as 

follows: 

1. Groundwater 

a. Determination of nature and extent of contamination within the 

shallow and lower aquifers, 

b. Determination of background concentrations, and 

c. Identification of potable wells within 1-mile radius of the site. 

2. Surface Water 
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a. Determination of nature and extent of contamination within onsite 

and offsite surface waters, including drainage ditches, identifiable 

wetland areas, and Kendaia Creek; 

b. Determination of background concentrations; and 

c. Identification of springs within a I-mile radius of the site. 

3. Soils 

a. Determination of nature and extent of contamination within the 

landfill area, 

b. Evaluation of potential source areas adjacent to the 

landfill/incinerator area, and 

c. Determination of background concentrations. 

4. Sediments 

a. Analysis of sediments for possible contamination routes, including 

onsite and offsite drainage ditches, identifiable wetland areas, and 

Kendaia Creek; 

b. Evaluation of additional potential source areas adjacent to 

landfill/incinerator area; and 

c. Determination of background concentrations. 

5. Dust--Analysis of dust within incinerator building. 

6. Hydrogeologic--Evaluation of geophysical and hydrologic conditions of 

the landfill area, including the permeability and transmissivity of the 

shallow and lower aquifers. 

7. Additional parameters--Evaluation of additional parameters that may be 

useful in identifying future treatment technologies [e.g., total alkalinity, 

chloride, sulfate, TOC, hardness, total residue, dissolved residue, 

C-40 



C-SEADRIFS.4/QAPP-1.23 
Section No. __ 1=---
Revision No._--'1=---
Date 04/28/91 
Page _2L of -=2=3'------

suspended residue, 5-day biochemical oxygen demand (B005), and 

chemical oxygen demand (COD)]. 

C-4 1 



C-SEADRIFS.4/QAPP-2.1 
Section No. --=2 __ _ 
R~vision No. --'1=----
Date 11/12/90 
Page _1 _ of---"-5 __ 

2.0 PROJECT ORGANIZATION AND RESPONSIBILn1ES 

An organization chart showing the discipline leaders and analytical and field 

team personnel for this project is presented in Figure 2.1-1. 

The contractor project director is responsible for appointing the principal 

engineer (project manager), supervising the engineer in performance of project 

duties, and providing corporate support as needed. The contractor project 

manager is responsible for effective day-to-day management of the project staff 

as well as direct communication and liaison with the client. The project 

manager's responsibility to QA is to ensure that all project quality control (QC) 

procedures are followed and to provide additional authority, when required, to 

support the contractor project QA officer. 

The Chemistry Division manager is responsible for the overall management of 

the analytical laboratory, including the appointment and supervision of 

departmental managers within the division. This manager is responsible for 

approving all analytical procedures and associated QC procedures. 

The laboratory coordinator acts as liaison between field team and laboratory 

operations and is responsible for the following: 
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1. Sample custody receipt from field members, sample integrity 

verification, and sample fraction transfer to appropriate analytical 

departments; 

2. Sample analyses coordination to meet project objectives; 

3. Analytical report preparation, including coordination with the project 

QA supervisor to ensure that the data are validated prior to release to 

clients; 

4. Laboratory data review for compliance with precision, accuracy, and 

completeness objectives; 

5. Review of any QC deficiencies reported by the Analytical Department 

manager; and 

6. Coordination of any data changes resulting from review by the QA 

supervisor and/or project manager. 

The project manager and analytical departmental managers are responsible for 

providing consistent and accurate field or laboratory data and technical reports 

produced by analysts, project scientists or engineers, and sampling personnel 

under their supervision. These individuals are responsible to the project 

manager for ensuring that all personnel under their direction are knowledgeable 

of the QNQC requirements of the project, that all QC and technical review 

procedures are followed, and that documentation is provided. 

The contractor QA manager appoints the project QA officer and is responsible 

for supervising the project QA officer in performance of project duties. The QA 

manager maintains the overall corporate QA program and interacts with the 
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corporate officers, division managers, and client QNQC personnel to correct 

problem situations as necessary. He reviews all QNQC reports to the principal 

engineer and the client. 

The project QA officer ensures that specific· QA and primary technical 

operations are coordinated efficiently for a specific project. The project QA 

officer is independent of the project team and is responsible for the following: 

1. Approval of all QNQC procedures used on the project; 

2. Performance and/or system audits of laboratory, field, and 

engineering operations to ensure compliance with the project QA 

plan; 

3. Introduction of performance evaluation samples into the analytical 

flow scheme, as needed; 

4. Notification of the project manager of any QC deficiencies discovered 

during audits; 

5. Provision of guidance and coordination to rapidly resolve any QNQC 

problems; 

6. Maintenance of all project QA records and assembly of project QA 

data for inspection by project management; 

7. Independent review of QNQC information to ensure the quality of all 

deliverables or outputs from the project team to the client; and 

8. Interaction and communication with client QA personnel to resolve 

QNQC problems specific to the project. 
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It is the responsibility of all project personnel, as well as the laboratory 

analysts, project scientists, and field team members, to perform and document 

the required QNQC procedures. 

It is the responsibility of laboratory analysts to perform preliminary QC checks 

to ensure that each batch of data being generated passes all required QC 

criteria. Field team members must bring any unusual observation or analytical 

problems to the immediate attention of the project manager. 
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3.0 QA OBJECTIVES FOR DATA MEASUREMENT 

Data generated from this project will ultimately be used in decisionrnaking and, 

therefore, it should be of sufficient quality to meet the QNQC objectives. To 

meet the QC objectives, both qualitative and quantitative QA parameters will be 

used. 

3.1 REPRESENTATIVENESS 

Representativeness expresses the degree to which data accurately and precisely 

represent a characteristic of a population, parameter variations at a sampling 

point, a process condition, or an environmental condition. To ensure that the 

sample delivered to the laboratory for analysis is representative of the site 

conditions, QA measures will be associated with each sampling and analysis 

event. For example, the sampling procedure (see Section 4.0) outlines the 

procedures to be followed by the field team. These procedures include, but are 

not limited to, prefield briefing, sample bottles preparation and labeling, 

equipment decontamination, field QC blanks, duplicates, sample preservation 

and handling, sample coolers, chain-of-custody forms, labels, and labeling 

instructions. In the laboratory, proper temperature, extraction, and sample 

holding times will be observed. These QA measures will ensure that sampling 

requirements are met and sample integrity is preserved in the field and 

laboratory. 
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Precision is a measure of mutual agreement among individuals of the same 

property, usually under prescribed similar conditions. It is expressed in terms 

of standard deviation and evaluated based on the percent difference of daily 

sample duplicate standard matrix control spikes or duplicate sample matrix 

control spikes. Precision evaluation for this project will be based on the 

percentage difference between sample replicates for percent moisture, duplicate 

standard matrix control spikes, and duplicate sample matrix control spikes for 

metals and organics. Precision criteria to be used in this project are given in 

Tables 3.3-1 and 3.3-2. 

3.3 ACCURACY 

Accuracy is the difference between measured and referenced values, and the 

difference is expected to be within the precision interval for the measurement 

to be deemed accurate. For this project, accuracy will be measured based on 

the average percent recovery of standard matrix control spikes described in 

Section 12.0 of this plan. Accuracy criteria to be used in this project are given 

in Tables 3.3-1 and 3.3-2. 

3.4 COMPARABILl1Y 

Comparability is the confidence with which one data set can be compared with 

another. All data will be calculated and reported in units consistent with 

standard procedures so that the results of the analyses can be compared with 

those of other laboratories. The objectives for this project for comparability are 

as follows: 
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Table 3.3-1. Summary of Precision and Accuracy for Metals, lnorganics, and Radiation 

Agueous Matrix Solid Matrix 
Spike Precision Accuracy Precision Accuracy 

Method* Parameter Type (Max RPD)+ (% Recovery)+ (Max RPD) (% Recovery)+ 

ASTM 2216 Moisture 23+ 

SW6010 Antimony SC 15 79 to 109 15 79 to 109 
Barium SC 10 86 to 106 10 86 to 106 
Beryllium SC 15 78 to 108 15 78 to 108 
Cadmium SC 14 80 to 108 14 80 to 108 
Chromium SC 15 79 to 109 15 79 to 109 
Copper SC 12 84 to 108 12 84 to 108 
Lead SC 15 79 to 109 

0 
Nickel SC 14 78 to 106 14 78 to 106 

I Silver SC 17 73 to 107 17 73 to 107 
-P-
I.D Thallium SC 25 75 to 125 25 75 to 125 

Zinc SC 18 76 to 112 18 76 to 112 
SW7060 Arsenic SC 24 72 to 120 24 72 to 120 
SW7420 Lead SC 27 71 to 125 
SW7471 Mercury SC 21 83 to 125 21 83 to 125 
SW7740 Selenium SC 29 71 to 129 29 71 to 129 
SW9010 Cyanide SC 18 81 to 117 18 81 to 117 

Alkalinity, total EPA 310.1 11 87 to 109 
COD HACH 8000 15 85 to 115 
BOD5 EPA 405 .1 
Chloride EPA 325.3 5 95 to 105 
Sulfate EPA 375.4 5 92 to 108 
Carbon (TOC) EPA 9060 15 85 to 115 
Hardness EPA 130.2 25 85 to 115 
Residue, total EPA 160.3 23 
Residue, dissolved EPA 160.1 20 
Residue, suspended EPA 160.2 20 
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Table 3.3-1. Summary of Precision and Accuracy for Metals, lnorganics, and Radiation (Continued, Page 2 of 2) 

Note: mg/kg = milligrams per kilogram. 
mg/L = milligrams per liter. 
RPD = relative percent difference. 
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SC = spike compound. This represents a spike into a sample matrix, its duplicate, and into standard (blank) water. 
SSC = standard spike compound. This represents a spike into standard water/soil and its duplicate. 

-- = not applicable. 

*The methods cited are from the following sources: 

A = Standard Method for the Examination of Water and Wastewater, 16th Edition, 1985. 
E = Methods for Chemical Analysis of Water and Wastes, EPA Manual, 600/4-79-020 (EPA, 1983 with additions). 

SW = Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition (EPA, 1986). 

+The precision and accuracy criteria are based on contractor's laboratory historical data. 

Source: ESE. 
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Table 3.3-2. Summary of Precision and Accuracy for Matrix Spike Compounds and Surrogates for Organic Analysis 

Agueous Matrix Solid Matrix 
Spike Precision Accuracy Precision Accuracy 

Method* Parameter Type (Max RPD) (% Recovery) (Max RPD) (% Recovery) 

SW8240 1, 1-Dichloroethene SC 25 61 to 145 22 59 to 172 
Trichloroethene SC 22 71 to 120 24 62 to 137 
Benzene SC 33 76 to 127 21 66 to 142 
Toluene SC 28 76 to 125 21 59 to 139 
Chlorobenzene SC 32 75 to 130 21 60 to 133 
Toluene-d8 s 88 to 110 81 to 117 
4-Bromofluorobenzene s 86 to 115 74 to 121 
1,2-Dichloroethane-d4 s 76 to 114 70 to 121 

SW8270 Phenol** SC 42 12 to 89 35 26 to 190 
2-Chl orophenol ** SC 40 27 to 123 so 25 to 102 
1,4-Dichlorobenzene SC 28 36 to 97 27 28 to 104 
N-Nitroso-di-n- SC 38 41 to 116 38 41 to 126 
propylamine 

1,2,4-Trichloro- SC 28 39 to 98 23 38 to 107 
benzene 

4-Chloro-3-methyl-** SC 42 23 to 97 33 26 to 103 
phenol 

Acenaphthene SC 31 46 to 118 19 31 to 137 
4-Nitrophenol ** SC so 10 to 80 so 11 to 114 
2,4-Dinitrotoluene SC 38 24 to 96 47 28 to 89 
Pentachlorophenol ** SC so 9 to 103 47 17 to 109 
Pyrene SC 31 . 26 to 127 36 35 to 142 
Nitrobenzene-d5 s 35 to 114 23 to 120 
2-Fluorobiphenyl s 43 to 116 30 to 115 
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Table 3.3-2. Summary of Precision and Accuracy for Matrix Spike Compounds and Surrogates for Organic Analysis (Continued, Page 2 of 3) 

Agueous Matrix Solid Matrix 
Spike Precision Accuracy Precision Accuracy 

Method* Parameter Type (Max RPO) (% Recovery) (Max RPO) (% Recovery) 

SW8270 p-Terphenyl-d14 s 33 to 141 18 to 137 
Phenol-d5 ** s 10 to 94 24 to 113 
2-Fluorophenol ** s 21 to 100 25 to 121 
2,4,6-Tribromophenol ** s 10 to 123 19 to 122 

SW8080 Lindane SC 51++ 43 to 145++ 42++ 45 to 129++ 
Heptachlor SC 38++ 48 to 124++ 59++ 30 to 148++ 
Aldrin SC 45++ 37 to 127++ 40++ 53 to 133++ 
Dieldrin SC 43++ 56 to 142++ 47++ 46 to 140++ 
Endrin SC 60++ 35 to 155++ 37++ 52 to 126++ 
4,4-DDT SC 53++ 46 to 152++ 59++ 37 to 155++ 
Dibutylchlorendate SC 46 to 146++ 32 to 156++ 

SW 8150 2,4-D* SC 30 63 to 87 so 63 to 87 
2,4-DB SC 30 84 to 102 so 84 to 102 
2,4,5-T SC 30 67 to 103 so 67 to 103 
2,4,5-TP/Silvex+der. * SC 30 73 to 103 so 73 to 103 
Dicamba(banvel) * SC 30 58 to 100 so 58 to 100 
Dalapon SC 30 42 to 90 so 42 to 90 
Dichlorprop SC 30 91 to 103 so 91 to 103 
Dinoseb SC 30 74 to 100 so 74 to 100 
MCPA SC 30 86 to 110 so 86 to 110 
MCPP SC 30 82 to 106 so 82 to 106 
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Table 3.3-2. Summary of Precision and Accuracy for Matrix Spike Compounds and Surrogates for Organic Analysis (Continued, Page 3 of 3) 

Note: -- = not applicable. 
S = surrogate. 

SC = spike compound. This represents a spike into a sample matrix, its duplicate, and into standard (blank) water. 

*The methods cited are from Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition (EPA, 1986). 
Precision: Contractor QC criteria meets or exceeds the RPD criteria that can be calculated from the spiking and recovery information 
presented in the method. 

+Matrix spike and QC check sample compound. 
**Not applicable to BNEs (only) by SW8270. 

+ +These precision and accuracy data are based on Contractor's laboratory historical data. 
n 
0, Source: ESE. 
w 
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1. Demonstrate traceability of standards to National Institute of 

Standards and Technology (NIST) or EPA sources, 

2. Use standard methodology, 

3. Report results from similar matrices in standard units, 

4. Apply appropriate levels of QC within the context of the laboratory 

QA program, and 

5. Participate in interlaboratory studies to document laboratory 

performance. 

When traceable standards and standard methodology are used, the analytical 

results can be compared to other similarly operating laboratories. 

3.5 COMPLETENESS 

Completeness is a measure of the amount of the data obtained from a 

measurement system compared to the amount that was expected to be obtained 

under correct normal conditions. The minimum level of completeness expected 

for this project will be 95 percent for each analytical parameter (see 

Section 12.0). This is expected to be achieved by ensuring proper sample 

packaging and extraction procedures. Also, for each sample received by the 

contractor laboratory, especially those shipped in fragile containers, a backup 

sample will be made available in case breakages occur or in case the analyses 

criteria are not met. The project manager has the responsibility of deciding 

whether resampling and reanalysis are required to meet the data quality 

objectives. The project manager will then inform the laboratory coordinator 

and the project QA officer of the decision. 

C-54 



C-SEADRIFS.4/ QAPP-4.1 
Section No. -~4 __ _ 
Revision No. ---'l=---
Date 04/23/91 
Page _l _ of _4=6 __ 

4.0 SITE SELECTION AND SAMPUNG PROCEDURES 

4.1 GENERAL CON SID ERA TIO NS 

The sampling procedures described in this document are considered to be the 

contractor's field sampling standard operating procedures_ (SOPs). The 

procedures are based on the following sources: 

1. EPA's SOP and QA Manual for Region IV (EPA, 1986) and Region II 

Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) QA Manual (EPA, 1989); and 

2. EPA's Procedures for Handling and Chemical Analysis of Sediment 

and Water Samples (EPA, 1981). 

Critical objectives for each field team member are to : 

1. Collect a sample that is representative of the matrix being sampled, 

and 

2. Maintain sample integrity from the time of sample collection to 

receipt by the laboratory. 

All field notes will be recorded in indelible ink on standard forms that will be 

covered and bound. A sufficient supply of blank paper also will be added to 

record notes not included in the forms. All forms must provide a place for the 

field team member to sign and date the entries. 

All field notes must be reviewed by the field team leader, and approval must be 

documented by either signing each page of a completed daily field trip log (see 
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Figure 4.1-1) or stating that the notes were reviewed. The review must be 

completed during the SEAD site visit, preferably daily, to ensure that timely 

corrective actions can be implemented, if necessary. As a minimum, 

documentation and validity of the following items should be verified: 

1. Proper recording of correct site designation and sample numbers, 

2. Date and time (24-hour system recordings), and 

3. Complete entries on each form (no blank spaces). 

Prefield briefing meetings/ conference calls will be held prior to SEAD field 

investigations. The meetings are intended to ensure that all necessary 

departments are aware of the field activity and can plan accordingly. 

The project manager and/or field team leader must schedule a meeting with at 

least the laboratory coordinator and project QA officer. Regional office 

personnel must initiate a conference call with the appropriate laboratory 

coordinator and project QA officer. 

A field trip plan approval form (see Figure 4.1-2) is filled out, and approval is 

documented by the signatures of the personnel on the form. For regional 

offices, the date of the conference call is placed on the signature line. 

4.2 SPECIAL SAMPLING REQUIREMENTS 

The following precautions will be taken when sampling for all contaminants: 

1. A clean pair of new, disposable gloves is worn for each new sampling 

station; 
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Sub/Project Number and Trt le: 

Date: Page of 
Day of Wk. Mo. Day Yr. 

Purpose of Trip: 

Field Team Members : 
(Names and Initials) 

Contacts: 

Wort<. Completed This Date: 

Wort<. Remaining To Be Done· 

Team Leader Signature: Date : 

Route To (in order listed): 1) Group Leader , 2) Dept. Manager 

3) Other 2) Dept. File 

cc: Sub/Project Manager, Author (Team Leader) , Project File 

Figure 4.1-1 
DAILY LOG FORM U.S. ARMY CORPS 

OF ENGINEERS 
HUNTSVILLE, ALABAMA 

SOURCE: ESE. 
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FIEL.:l TRIP PLAN APPROVAL FORM Date 04l'.'.23l'.'.91 
Page _4_· of 46 

Project Name : 

Field Trip Site : 

Field Trip Ruponsibility(Subproj.or Proj .Mngr. l 

Field Tum Luder: 

uborator"y Coordin1tor: 

Field Tum Members: 

SCHE0ULlNC IN FORMATION : 

Field Trip Briefing Mtg (0ate) (Time) 

Departure ESE ( 01te) (Time) 

Site Arrival (Date) (Time) 

Site 0ep1rtur"e (01te) (Time) 

Arrive ESE (Date) (Time) 

PLANNINC INFORMATION : 
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2. Sampling must be performed in such a manner that any material or 

liquid being collected that contacts the gloves (and/or any external 

surface of the sample container) does not contaminate the sample; 

3. When possible, samples should be collected from stations that are 

least contaminated (i.e., background) followed by stations in 

increasing order of contamination; and 

4. When possible, in sampling surface waters, the water sample should 

be taken before sediment samples are collected or flow measurements 

are performed, working from downstream to upstream. 

When sampling for the presence of organic parameters, the following additional 

precautions will be taken: 

1 . All sample bottles and equipment must be kept away from fuels and 

solvents. When possible, gasoline (used in generators) should be 

transported in a different vehicle from ballers, sample bottles, purging 

pumps, water sampling bottles, etc. If possible, one person should be 

designated to handle samples and another person to work generators 

and gas the truck. If this is not feasible, disposable gloves should be 

worn for each activity and then properly discarded. Care must be 

taken not to spill any fuels on clothing. 

2. All sampling equipment should be made of Teflon®, glass, or stainless 

steel that is decontaminated according to procedures in Section 4.6. 

3. Volatile water samples must be taken so that no air passes through 

the sample (to prevent volatiles from being stripped from the 

samples); the bottles should be filled by slowly running the sample 
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down the side of the bottle until there is a convex meniscus over the 

neck of the bottle; the Teflon® side of the septum (in cap) should be 

positioned against the meniscus and the cap screwed on tightly; the 

sample should be inverted and the bottle lightly tapped. The absence 

of an air bubble indicates a successful seal. If a bubble is discovered, 

the cap should be removed and the sample discarded. The sample 

must be retaken, new preservative added, the bottle resealed, and the 

bubble must not be evident. Simply topping off a vial with a bubble 

in it is not acceptable, as the bubble may have de-gassed a portion of 

the sample. 

4. Extra Teflon® seals should be available because the seals are difficult 

to handle and might be dropped. Dropped seals should be considered 

contaminated and should not be reused. When seals are replaced or 

if seals become flipped, care must be taken to assure that the Teflon® 

seal faces down. 

5. Volatile soil samples should be collected with as little air space as 

possible to prevent loss to the headspace. Appropriate sample 

containers are listed in Table 4.2-1. 

6. Volatile compounds should not be composited due to the potential for 

loss when the sample is homogenized. 

4.3 SAMPLlNG CONTAINERS, PRESERVATION TECHNIQUES, HOLDING 
TIMES, SHIPPING, AND HANDUNG 

The field team leader is responsible for proper sampling, sample labeling, 

preservation, and shipment of samples to the laboratory to meet required 

holding times. Table 4.2-1 identifies the proper containers, preservation 
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Table 4.2-1. Summary of Analytical Methods, Preservation, and Holding Times 

Matrix Sampling Device Analysis Sample Container 

Groundwater/ Stainless steel TCL voes 3 40-mL glass vials 
surface water/ or Teflon• bailer with Teflon• septum 
blanks 

Stainless steel TCL BNAs, 4 1-L amber glass, 

(") 
or Teflon• bailer pesticides, Teflon®-lined cap 

I PCBs, and 
°' ,_. herbicides 

Stainless steel TAL metals 1 1-L polyethylene 
or T eflone bailer 

Stainless steel Cyanide 1 1-L polyethylene 
or Teflon• bailer 

Stainless steel Alkalinity 1 1-L polyethylene 
or Teflon• bailer COD 1 1-L polyethylene 

BOD 1 1-L polyethylene 
Chloride 1 1-L polyethylene 
Sulfate 1 1-L polyethylene 
TOC 1 1-L polyethylene 

Hardness 1 1-L polyethylene 
Residue 1 1-L polyethylene 
(total, 
dissolved, 

C-SEADRIFS.S/QAPP-H.17 suspended) 
04/28/ 91 

Sample 
Preservation 

HCl to pH<2 
Cool to 4 °C 

Cool to 4°C 

HNO3 to pH<2 
Cool to 4 °C 

NaOH to pH > 12 
Cool to 4°C 

Cool, 4°C 
Cool, 4°C 
H2SO4 to pH<2 
Cool, 4°C 
none required 
Cool, 4°C 
Cool, 4°C 
HCL <2 
HNO3 to pH< 2 
Cool, 4°C 
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Holding Time Analytical 
from Collection Method 

14 days analyze SW8240 

7 days extract SW8270, 8080 
40 days analyze 

6 months SW6010, 7060, 
7420, 7740 

(Hg - 28 days) SW7471 

14 days analyze SW9010 

14 days EPA 310.1 
28 days HACH 8000 

48 days EPA 405. 1 
28 days EPA 325.3 
28 days EPA 375.4 
28 days EPA 9060 

6 months EPA 130.2 
7 days EPA (160.3, 

160.1, 160.2) 



Table 4.2-1. Summary of Analytical Methods, Preservation, and Holding Times (Continued, Page 2 of 3) 

Sample 
Matrix Sampling Device Analysis Sample Container Preservation 

Soil Split-spoon TCL voes 2 40-mL glass vial Cool to 4°C 
with Teflon11P-lined 
cap 

Split-spoon TCL BNAs, 1 8-oz glass with Cool to 4°C 
pesticides, Teflone-lined cap 
PCBs, and 
herbicides 

(; 

I Split-spoon TAL metals 1 8-oz glass with Cool to 4°C (j\ 

N Teflone-lined cap 

Mercury 1 8-oz glass with Cool to 4°C 
Teflon11P-lined cap 

Split-spoon Cyanide 1 8-oz glass with Cool to 4°C 
TeflonllP-lined cap 

Sediment Stainless steel TCL voes 2 40-mL glass vial Cool to 4°C 
spatula with Teflon11P-lined 

cap 

Stainless steel TCL BNAs, 1 8-oz glass with Cool to 4°C 
scoop pesticides, Teflon11P-lined cap 

PCBs, and 
herbicides 

Stainless steel TCL metals 1 8-oz glass with Cool to 4°C 
scoop Teflone-lined cap 
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Holding Time Analytical 
from Collection Method 

10 days analyze SW8240 

7 days extract SW8270, 8080 
40 days analyze 

6 months SW6010, 7060, 
7420, 7740 

28 days SW7471 

14 days analyze SW9010 

14 days analyze SW8240 

14 days extract SW8270, 8080 
40 days analyze 

6 months SW6010, 7060, 
7420, 7740 
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Table 4.2-1. Summary of Analytical Methods, Preservation, and Holding Times (Continued, Page 3 of 3) 

Matrix Sampling Device 

Sediment Stainless steel 
(Continued) scoop 

Stainless steel 
scoop 

Note: BNA = base/ neutral/acid. 
°C = degrees Celsius. 

g = gram. 
HCl = hydrochloric acid. 

HNO3 = nitric acid. 

Source: ESE. 
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Analysis 

Mercury 

Cyanide 

Sample Container 

1 8-oz glass with 
Teflone>-lined cap 

1 8-oz glass with 
Teflone>-lined cap 

Hg = mercury. 
mL = milliliter. 

NaOH = sodium hydroxide. 
oz = ounce. 

PCB = polychlorinated biphenyl. 

Sample 
Preservation 

Cool to 4°C 

Cool to 4°C 

Holding Time Analytical 
from Collection Method 

28 days SW7471 

14 days analyze SW9010 

RCRA = Resource Conservation and 
Recovery Act. 

T AL = target analyte list. 
TCL = target compound list. 
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techniques, and maximum holding times established by EPA [ 40 Code of 

Federal Regulations (CFR), Part 136]. The maximum holding times in 

Table 4.2-1 apply to water and soils. Any analyses that have exceeded holding 

times will be noted in the final deliverable. 

Trial preservation may be necessary for concentrated hazardous/industrial 

wastes to ensure adequate preservation, and if reactions are suspected, the 

volume of preservative added should be recorded in the field notes. For 

example, acidification of some wastes may liberate toxic gases (e.g., cyanide 

gas) or result in foaming. In such cases, preservation should be omitted, 

samples should be shipped to the laboratory as soon as possible, and 

appropriate comments must be included on the sample logsheet. The volume of 

preservative added to extreme pH or highly buffered samples should not exceed 

5 percent of the original sample volume. 

Water samples submitted for volatile analysis should be preserved with 

hydrochloric acid (HCl) to a pH of <2. VOC samples should be preserved by 

adjusting the pH of the sample to <2 by carefully adding 1:1 HCl, drop by 

drop, to the required two [ 40 milliliter (mL)] volatile organic analysis (VOA) 

sample vials. The number of drops of 1 :1 HCl required should be determined 

on a fourth VOA sample vial of equal volume (prior to filling the three vials for 

laboratory analyses). If acidification of the sample causes effervescence, the 

sample should be submitted without preservation except for cooling to 4 

degrees Celsius (°C). 
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With hazardous samples, it may be necessary to rinse the outer portion of 

sample containers with deionized (DO water prior to packaging for shipment. 

The latest Department of Transportation (DOT) procedures for shipment of 

environmental samples will be used in all cases. The quantity of acids or bases 

added as preservatives generally should not exceed 15 percent by weight, or the 

samples must be shipped as corrosives. 

Before samples are packaged for shipment, the sample container will be checked 

for proper identification and compared to the site logbook for accuracy. The 

samples then will be wrapped with a cushioning material and placed in a 

plastic Ziploc® bag before being put into the plastic cooler. A sufficient amount 

of bagged ice will be placed in the cooler to keep the samples at 4 °C until 

arrival at the laboratory. 

All necessary documentation required to accompany the samples during 

shipment will be placed in a sealed plastic bag and taped to the underside of 

the cooler lid. The cooler then will be sealed with fiber tape, and custody seals 

will be placed so any opening of the cooler prior to arrival at the laboratory 

can be detected. 

Samples being sent to the USACE QA laboratory will be packaged and shipped 

in accordance with USACE Sample Handling Protocol, Medium Concentration 

Sample (see Appendix D) . The USACE QA laboratory will be notified 

5 working days prior to samples being sent. 

C- 65 



4.4 FIELD 0C SAMPLES 

C-SEADRlFS.4/QAPP-4.12 
Section No. -~4 __ _ 
Revision No. __.1.__ __ 
Date 04/23/91 
Page -11.._ of _4~6 __ 

Two types of sample blanks will be processed: trip blanks and equipment 

blanks. The analytical data derived from these blanks are necessary to assess 

field operations: contaminant-free sample containers, preserving reagents, and 

equipment; potential onsite environmental contamination; personnel expertise in 

sample collection; and problems that may occur in sample storage and 

transport. 

4.4.1 TRIP BLANKS 

Trip blanks for purgeable compounds consist of sample bottles filled in the 

laboratory with organic-free water and any applicable preservatives or additives. 

They are sent to the sampling location with sampling kits and are returned 

unopened from the sampling location with the samples. 

FREQUENCY: It should be taken at a minimum frequency of one trip blank per 

day when volatile organics in an aqueous matrix are being collected. It is not 

necessary to take an aqueous trip blank when a nonaqueous medium is being 

sampled. Trip blanks are used to determine if any onsite atmospheric 

contaminants are seeping into the sample vials, or if any cross contamination of 

samples is occurring during shipment or storage of sample containers. Trip 

blanks are only analyzed for volatile organics. 

4.4.2 EQUIPMENT (RINSATE) BLANKS 

Equipment blanks for water samples are processed after field decontamination 

by rinsing decontaminated sampling equipment (e.g., hailers, soil samplers) 
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with target analyte-free water obtained from the laboratory. The rinse water is 

collected in sample bottles, preserved, and handled in the same manner as the 

samples. 

FREQUENCY: One rinse blank will be collected each day a decontamination 

event is carried out, not to exceed one per day. For each rinsate blank 

collected, aliquots must be taken and properly preserved for each method 

group. 

4.4_3 FIELD DUPUCATES 

Environmental duplicate samples are collected to demonstrate the 

reproducibility of sampling technique. Environmental duplicate samples must 

be taken at a frequency of at least 5 percent (1 in 20), but should not exceed 

the number specified in the scope of work for this project. A field duplicate is 

separate from the duplicates the contractor laboratory must run and cannot be 

replaced by a laboratory-generated duplicate. Field duplicates (environmental 

duplicates) are representative of field sampling precision, whereas laboratory 

duplicates are a measure of analytical precision. Both pieces of information are 

essential to determining the quality of data generated for this project. 

Each duplicate will be a blind sample, meaning the sample bottles will be 

labeled with a sample number but no site designation. Therefore, it is critical 

for the field team to record the sample number and site identification in the 

field notes. Great care must be taken in collecting duplicates to ensure that 

both samples represent the matrix being sampled. 
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Field-collected blanks for sediment, soil, and other types of nonaqueous samples 

are necessary. For these sample types, equipment blanks are required for each 

type of instrument cleaned in the field. Equipment blanks use the same criteria 

and frequency as those for water samples. It is required that equipment blanks 

be performed on bowls and pans used to homogenize samples. The collected 

blanks will be analyzed using appropriate water analysis methods. 

4.4.5 SAMPLE SPLITTING 

Sample splitting is performed when two or more parties want to have a portion 

of the same sample. Soil/sediment samples taken for volatile analysis cannot 

be split. In this case, samples must be taken as co-located grabs. Then, a large 

quantity of material can be collected, homogenized, split, and used to fill the 

remaining containers. Enough sample must be collected at one time to fill all 

the necessary sample containers. It may be necessary to co-locate or depth 

integrate collection so enough sample volume is available. 

When aqueous samples are split, sample homogenization is only necessary if 

heterogeneity is suspected (e.g., when sampling a small lagoon or containerized 

liquid); however, VOA and total organic halogens (TOX) samples are never 

homogenized. It is not generally necessary to homogenize groundwater or 

surface water samples when splitting or to divide a baller's contents among 

several bottles. 
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4.5 LABORATORY CLEANING PROCEDURES 

The contractor will use commercially cleaned sample containers (i.e., from 

I-Chem). Any containers prepared in-house will conform with the cleaning 

procedures specified in Table 4.5-1. Sample-kit containers are stored in clean, 

dust-free areas segregated from the analytical laboratory and solvent/reagent 

storage areas. Occasional audits of containers to document freedom from 

contaminants will be performed to supplement the various blanks that are 

frequently and routinely analyzed to provide similar QC data. 

Demonstrated analyte-free water will be used for trip blanks, equipment rinse 

blanks, and decontamination procedures. EPA must be supplied with the test 

results for TCL/TAL analyzed for the detection levels of interest. The water 

will then be analyzed monthly during field activities. 

4 .6 LABORATORY/FIELD DECONTAMINATION OF SAMPUNG EQUIPMENT 

4.6.1 GENERAL CONSIDERATIONS 

Sampling equipment to be used by field sampling teams may be decontaminated 

prior to mobilization to the sampling site or in the field. When possible, field 

equipment should be decontaminated prior to mobilization. In either case, the 

decontamination procedures listed in this section will be used. Sampling 

equipment that cannot be efficiently decontaminated with these procedures, due 

to heavy organic contamination, will be discarded. 
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Table 4.5-1. Sample Container Cleaning Procedures Within the Laboratory 

Cleaning 
Analysis/Parameter Container Type Matrix Fraction Code Protocol* 

Volatile organics analyses Glass septum vial Water VP B 
with Teflone-lined 
septum 

Wide-mouth glass jar Soil/ sv B 
with Teflone-lined Sediment 
cap 

Metals Linear polyethylene Water N C 
cubitainer with 
polyethylene cap 

Acid, Base-Neutral Glass jar with Water MS A 
Extractables Teflone-lined cap 

Glass jar with Soil/ ss A 
Teflone-lined cap Sediment 

Note: Glass = amber for all organic analyses. 

*Cleaning Protocol 
~ ~ ~ 

X X X 

X X X 

X X 

X X X 

X 

X X 

Specifications 

Wash with hot tap water using laboratory-grade, nonphosphate detergent. 

Rinse 3 times with tap water. 

Rinse with 1:1 nitric acid (reagent-grade nitric acid diluted with the American 
Society for Testing and Materials (ASTM) Type 1 deionized water). 

Rinse 3 times with ASTM Type 1 deionized water. 

Rinse with pesticide-grade hexane using 20 mL per 64-ounce (oz) bottle, 10 mL 
per 32- or 16-oz bottle, or 5 mL per 8- or 4-oz bottle. Hexane is used as organics 
rinse. 

Oven dry, using a forced-air oven, at 105' to 125'C for 1 hour. 

X Invert and air dry in contaminant-free environment. 
No cleaning required; use new cubitainers (only). 

Source: ESE. 
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A major concern in decontamination of sampling equipment has been the choice 

of solvent. The standard decontamination solvent will be pesticide-grade 

isopropanol. Disposal of solvent rinses must be performed in an approved 

manner (evaporated onsite or containerized for disposal through a disposal 

contract, depending on the volume). The following sampling equipment 

decontamination procedures are for sampling equipment that contacts sample 

matrices. 

4.6.2 DECONTAMINATION PROCEDURES 

The required decontamination procedures for all sampling equipment are: 

1. Clean with Liquinox® and tap water (a higher grade of water always 

may be substituted for tap water) using a brush, if necessary, to 

remove particulate matter and surface films. 

2. Rinse thoroughly with tap water. 

3. Rinse thoroughly with IO-percent nitric acid (HNO3) ultrapure. For 

carbon-steel split spoons, this rinse is to be reduced to 1 percent 

HNO3• If metals samples are not being collected, the 10 percent 

HNO3 rinse may be omitted. 

4. Rinse thoroughly with tap water. 

5. Rinse with acetone only, or a methanol rinse followed by a hexane 

rinse (solvents must be pesticide grade or better). 

6. Rinse thoroughly with DI water. 

7. Allow to air-dry. 

8. For overnight storage or transport, wrap in new aluminum foil to 

prevent contamination. 
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4.6.3 DECONTAMINATION OF PERIPHERAL EQUIPMENT 

1. Groundwater purging and monitoring equipment: 

a. Rinse elevation tapes and slugs (slug testing) with tap water, 

followed by DI water. Place in a polyethylene bag to prevent 

contamination during storage or transit. 

b. 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 DI water. Clean the exterior of the submersible 

pumps and hoses that contact formation water by washing with 

Liquinox® solution, followed by tap water rinse, and a final DI 

water rinse. Dedicate all tubing to individual wells; 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. Typically, do not collect 

analytical samples through submersible pumps. Clean the 

exterior of drop pipes and tubing used to purge the shallow wells 

prior to use and between wells by washing with Liquinox® 

solution, rinsing with tap water or potable water, followed by 

rinsing with analyte-free water, followed with a final rinse of 

analyte-free water. Rinse the interior of drop pipes and tubing 

with copious amounts of tap water. Dedicate all tubing to 

individual wells; i.e., do not reuse tubing. Typically, do not 
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collect analytical samples through centrifugal pumps and/ or drop 

pipes. 

c. If ballers are used to evacuate wells, decontaminate the ballers as 

described in Section 4.6.2. 

2. Drilling tools: 

a. Steam clean all drilling equipment prior to shipment to a site. 

b. Between borings, steam clean drilling tools using tap water to 

remove traces of soil, rock, or other contaminants. In addition, 

rinse downhole tools with DI water and air-dry. 

c. Steam clean well casings and screens prior to installation. 

3. Well casings: Steam clean well casings prior to installation to ensure 

that oils, greases, and waxes have been removed. Place well casings 

on clean polyethylene sheeting to prevent contamination. 

4. Field instrumentation: Clean instrumentation as per manufacturer's 

instructions. Rinse probes like those used in pH and conductivity 

meters after each use with DI water. 

Tap water used for decontamination purposes will be obtained from SEAD. A 

sample of the water will be collected and analyzed for the TCL compounds 

prior to the field effort. 

4. 7 SAMPUNG PROCEDURES 

4.7.1 SOIL BORINGS 

A series of soil borings will be drilled in the landfill area to evaluate the extent 

of soil contamination. The final locations for the borings will be determined 
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following completion of the proposed geophysical and soil gas surveys. The 

USACE project manager, EPA, and New York State Department of 

Environmental Conservation (NYSDEC) will be consulted for approval prior to 

the initiation of soil sampling operations. 

This information, in conjunction with the proposed geophysical and soil-gas 

surveys, will be used by the field team leader to locate soil borings to 

determine maximum, average, and background concentrations of metals and 

VOCs at the site. Figure 4.7-1 illustrates the proposed soil borings as 

determined from the site investigation to date. One soil boring will be located 

directly downgradient of the diesel tank located on the eastern side of the 

incinerator building. These samples will be analyzed for TRPH. Additional soil 

borings will be selected based on the proposed geophysical and soil gas surveys. 

Four samples will be obtained from each soil profile using a split-spoon 

sampler. In each boring, discrete samples will be taken from the surface (0 to 

2 ft-bls), at an intermediate zone (3 to 4 ft-bls), from the top of the water 

table to 1 ft above the water table, and from the zone of weathered shale (2-ft 

interval above the competent shale unit) (see Table 4.7-1). Samples obtained 

from the soil bo~gs will be transferred to a laboratory for analysis. Samples 

will be analyzed for TCL organic compounds (volatiles, semivolatiles, 

pesticides/PCBs) herbicides, and TAL metals. 

A VOC grab sample from each sampling interval will be collected using a 

stainless steel spatula and containerized as previously described. The remaining 

material will be placed into a stainless-steel bowl and homogenized in a 
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Table 4.7-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/Ash Landfill Area 

Number of QC Samples Number of QA Samples 
Analyzed by RI Contractor Analyzed by USACE 

Number of Number of Number of Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ Samples Samples Blanks+ 

Groundwater 

Volatile Organics SW8240 2 32 3 * 2 3 * 2 

Mercury, Total SW7471 2 32 3 * 0 3 * 0 

Arsenic, Total SW7060 2 32 3 * 0 3 * 0 

Selenium, Total SW7740 2 32 3 * 0 3 * 0 
0 
I ICAP: Metals, 

---.I 
---.I Total SW6010 2 32 3 * 0 3 * 0 

Semivolatiles SW8270 2 32 3 * 0 3 * 0 

Herbicides SW8150 2 32 3 * 0 3 * 0 

Pesticides/PCBs SW8080 2 32 3 * 0 3 * 0 

Alkalinity EPA 310.1 0 3 0 0 0 0 0 0 

COD HACH 8000 0 3 0 0 0 0 0 0 

BOD EPA 405.1 0 3 0 0 0 0 0 0 

Chloride EPA 325.3 0 3 0 0 0 0 0 0 

Sulfate EPA 375.4 0 3 0 0 0 0 0 0 

TOC EPA 906.0 0 3 0 0 0 0 0 0 

Hardness EPA 130.2 0 3 0 0 0 0 0 0 

Residue, Total EPA 160.5 0 3 0 0 0 0 0 0 

Residue, Dissolved EPA 160.1 0 3 0 0 0 0 0 0 

C-SEADRIFS.2/QAPP-H.1 
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Table 4.7-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/Ash Landfill Area (Continued, Page 2 of 4) 

Number of QC Samples Number of QA Samples 
Analyzed by R1 Contractor Analyzed by USACE 

Number of Number of Number of Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ Samples Samples Blanks+ 

Groundwater (Continued) 

Residue, 
Suspended EPA 160.2 0 3 0 0 0 0 0 0 

Surface/Spring Water 

Volatile Organics SW8240 1 9 1 * 1 1 * 1 

(J Mercury, Total SW7471 1 9 1 * 0 1 * 0 I 
-...J 
(X) Arsenic, Total SW7060 1 9 1 * 0 1 * 0 

Selenium, Total SW7740 1 9 1 * 0 1 * 0 

ICAP: Metals, SW6010 
Total . 1 9 1 * 0 1 * 0 

Semivolatiles SW8270 1 9 1 * 0 1 * 0 

Herbicides SW8150 1 9 1 * 0 0 * 0 

Pesticides/PCBs SW8080 1 9 1 * 0 1 * 0 

Sediments 

Volatile Organics SW8240 1 9 1 * 0 0 * 0 

Mercury, Total SW7471 1 9 1 * 0 0 * 0 

Arsenic, Total SW7060 1 9 1 * 0 1 * 0 

Selenium, Total SW7740 1 9 1 * 0 1 * 0 

ICAP: Metals, SW6010 
Total 1 9 1 * 0 1 * 0 
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Table 4.7-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/ Ash Landfill Area (Continued, Page 3 of 4) 

Number of QC Samples Number of QA Samples 
Analyzed by R1 Contractor Analyzed by USACE 

Number of Number of Number of Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ Samples Samples Blanks+ 

Sediments (Continued) 

Semivolatiles SW8270 1 9 1 * 0 1 * 0 

Herbicides SW8150 1 9 1 * 0 0 * 0 

Pesticides/PCBs SW8080 1 9 1 * 0 1 * 0 

Soil Borin~ 
n 
I 1) Surficial and Inter-

--.J 
\.D mediate Samples 

Volatile 
Organics SW8240 4 56 5 * 0 5 * 0 

ICAP: Metals, 
Total SW6010 4 56 5 * 0 5 * 0 

Semivolatiles SW8270 4 56 5 * 0 5 * 0 

Herbicides SW8150 4 56 5 * 0 5 * 0 

Pesticides/PCBs SW8080 4 56 5 * 0 5 * 0 

Mercury SW7471 4 56 5 * 0 5 * 0 

Arsenic SW7060 4 56 5 * 0 5 * 0 

Selenium SW7740 4 56 5 * 0 5 * 0 

2) Above Water Table 
and Deep Samples 

Volatile SW8240 4 56 5 * 0 5 * 0 
Organics 

C-SEADRIFS.2/QAPP-H.3 
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Table 4.7-1. Sample Matrix and Analytical Requirements for SEAD Burning Pits/Ash Landfill Area (Continued, Page 4 of 4) 

Number of QC Samples Number of QA Samples 
Analyzed by RI Contractor Analyzed by USACE 

Number of Number of Number of Number of Number of Number of Number of Number of 
Analytical Background Field Replicate Rinsate Trip Replicate Rinsate Trip 

Analyte Method Samples Samples Samples Samples Blanks+ Samples Samples Blanks+ 

Soil Borings (Continued) 

2) Above Water Table 
and Deep Samples (Continued) 

ICAP: Metals, 
Total SW6010 4 56 5 * 0 5 * 0 

0 
Semivolatiles SW8270 4 56 5 * 0 5 * 0 

I 
Pesticides/PCBs SW8080 00 

0 
4 56 5 * 0 5 * 0 

Herbicides SW8150 4 56 5 * 0 5 * 0 

Mercury SW7471 4 56 5 * 0 5 * 0 

Arsenic SW7060 4 56 5 * 0 5 * 0 

Selenium SW7740 4 56 5 * 0 5 * 0 

3) Diesel Underground 
Storage Tank 

TRPH · SW9071 0 4 1 * 0 1 * 0 

Dus~ 

Semivolatiles SW8270 0 2 0 * 0 0 * 0 

Pesticides/PCBs SW8080 0 2 0 * 0 0 * 0 

*One rinsate sample will be collected per decontamination event, not to exceed one sample per day. 
+The actual number of field QC blanks shipped will depend on the duration of field activity. 

Source: ESE. 
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stainless steel bowl with a stainless steel spoon prior to being placed into the 

sampler container. A portion of the mixture then will be transferred to 

laboratory-prepared amber-glass containers with Teflon@-lined lids. All soil 

sample containers will be labeled with a preprinted label, chilled to 4°C, and 

shipped to an EPA-approved analytical laboratory. All sampling equipment will 

be decontaminated between samples, as specified in Section 4.6. The split 

samples will be shipped to a USACE laboratory. 

Soil sampling techniques will involve the use of a truck-mounted drill rig to 

advance hollow-stem augers and to drive split-spoon samplers. The continuous 

hollow-stem augering sampling technique entails rotary advancement of a 

hollow-stem auger equipped with an auger plug, which is removed prior to 

split-spoon collection. A split-spoon sampler will be employed for collecting soil 

samples [American Society for Testing and Materials (ASTM) -0 1586-84]. This 

technique involves driving a 2-ft-long, split-spoon sampler into undisturbed soil 

with a rig-mounted hammer. Following removal of the split-spoon sampler, the 

hollow-stem auger is advanced to the top of the next sample interval. If 

cobbles or boulders are encountered that will not allow for advancement of the 

split-spoon sampler, an attempt will be made to auger past this interval of the 

borehole. If advancement is still not possible, the borehole will be backfilled 

and a new location chosen. 

To assure the integrity of the samples, the split-spoon sampler will be 

decontaminated between each use. All drilling equipment will be 

decontaminated between boreholes using a high-pressure steam cleaner. 
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Drilling equipment will be inspected daily for the presence of oil leaks that may 

impact the results of the testing. 

All borings will be logged by the contractor's geologist using a standardized 

boring log form (see Figure 4. 7-2). Soil samples will be classified according to 

the Unified Soil Classification System (USCS). 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, 
I 

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 standard rock 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, and 

15. Surface elevation. 

Upon completion of sampling, all borings will be backfilled to the surface. 
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4.7.2 MONITOR WEll INSfALlATION 

Monitor wells will be installed to evaluate groundwater quality at the sites and 

to detennine the groundwater flow characteristics of the shallow and lower 

aquifers underlying the site. Nine new monitor wells are proposed for 

installation at the SEAD ash landfill area (Figure 4.7-3). Five of these wells 

will be constructed to monitor the first unconfined aquifer, and four new wells 

will be constructed to monitor the first confined aquifer (lower aquifer). 

Borehole construction will be conducted using hollow-stem augers for the 

shallow wells and air rotary for deep wells. The boreholes should be of 

sufficient diameter to permit at least 2 inches of annular space between the 

boring wall and all sides of the centered riser and screen (e.g., 6-inch-diameter 

boreholes for 2-inch-diameter monitor wells). 

The water table is expected to vary between 5 and 8 ft-bls in the surficial 

aquifer. It is anticipated that the shallow wells will be installed to 

approximately 15 ft-bls. The depth to water in the lower aquifer, as 

determined from nearby wells, is approximately 48 ft-bls. It is anticipated that 

the deep wells will be installed to approximately 60 ft-bls. 

The shallow wells will be constructed of 2-inch-diameter Schedule 40 polyvinyl 

chloride (PVC). The monitor wells to be completed in the deeper aquifer will 

also be constructed with Schedule 40 PVC and screened in the unweathered 

shale unit. 
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The contractor's standard forms for documenting the drilling and construction 

of monitor wells are presented as Figure 4. 7-4. All monitor well borings will 

be logged by the contractor geologist. Installation procedures are as follows: 

1. Before drilling and between each boring, the drilling rig, drilling rods, 

and auger flights will be decontaminated according to the procedure 

outlined in Section 4.6. Before well installation, all well casing 

materials will be steam cleaned and wrapped in plastic for transport 

from the decontamination site to the drilling site. 

2. For the shallow wells, the boreholes will be drilled using hollow-stem 

augers. The boreholes for the deep wells will be drilled using air 

rotary techniques. 

3. The borehole will be advanced to the unweathered shale unit. 

4. Upon completion of the borehole, a 2-inch-diameter well will be 

constructed. A minimum 10 ft length of 2-inch-diameter threaded 

Schedule 40 PVC Tri Loe (or equivalent) well screen with 0.010-inch 

slots, equipped with an end cap, will be installed in the shallow 

monitor well boring. A 20-ft length of screen will be installed in the 

deep well borehole within the unweathered shale. No glue will be 

used. The annular material for the well will consist of a 20- to 

30-silica sand pack from the base of the screened interval to a height 

of 2 ft above the screened interval. A minimum 2-ft bentonite seal 

will be installed using a trernrnie pipe and the remainder of the 

borehole grouted to the surface with a neat cement/bentonite 

mixture. 
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5. The screen interval for the shallow wells will be from the top of 

bedrock to greater than 3 ft above the water table. Bedrock wells 

will be screened from approximately 3 ft above the lower water table 

to approximately 17 ft below the lower water table. 

6. The wells will be finished using a protective casing. The protective 

casings will consist of a steel casing (at least 4 ft in length) with a 

hinged locking cap set into a 2-ft by 2-ft concrete pad. A locking 

watertight cap will be supplied by the driller to be mounted on the 

PVC well casing. Guard posts will be installed a sufficient distance 

from the wells to protect the wells from heavy equipment or traffic. 

7. The newly installed wells will be developed following installation. 

The purpose of development is to repair damage done to the 

formation by the drilling operations so that the natural hydraulic 

properties are restored, and to alter the basic physical characteristics 

of the aquifer near the borehole so that water will flow more freely 

to the well. In addition, well development provides water free of 

suspended solids for sampling. Well development consists of two 

basic steps. Initially the water within the well screen will be moved 

at alternately high and low velocity to break down any mud pack 

that formed during the hollow-stem auger drilling and loosen fines. 

The second step will be to pump or bail (using a Teflon® bailer) the 

water out of the well screen and casing to remove the fines and 

construction materials from the well and immediate area outside the 

well screen. Pumping will continue until the water pumped from the 

well is visually free of suspended materials or sediments. 
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Development water will be containerized. Management and disposal 

of development water will be the responsibility of the contractor. 

8. Drill cuttings will be drummed, labeled to denote the soil boring from 

which the cuttings were generated, and stored onsite pending receipt 

of analytical results. Ultimate management of the soils will be 

determined pending review of these analytical results. Drum cuttings 

will be managed by the contractor in accordance with all applicable 

federal and local regulations. 

9. A qualified geologist will oversee all drilling, monitor well 

installation, well development, and sampling/testing operations. 

Drilling data will be recorded on boring log forms as listed: 

a. Boring identification and location, 

b. Type of and manufacturer's name of drilling equipment and well 

construction materials, 

c. Type and diameter of sampling and drilling equipment, 

d. Start and end dates of drilling, 

e. Length and depth of each sampled interval, 

f. Length of each recovered sample, 

g. Depth of all stratigraphic changes, 

h. Lithologic description according to standard nomenclature, 

1. Depth at which groundwater is first encountered, 

J. Depth to static water level, 

k. Depths and explanation at which any drilling problems occur, 

1. Total boring depth, 
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n. Elevations of ground surface and top of the well. 

4.7.3 GROUNDWATER SAMPLlNG 

Prior to collecting a sample, the static water level will be measured and 

recorded according to USGS wetted-tape method. Field measurements to be 

recorded during measurement of static water levels include depth to water, and 

total depth of the well (as a check on filtration problems). All measurements 

will be accurate to within 0.01 ft and will be made from a permanent reference 

mark on the well casing. The elevation of this reference mark will be 

determined by a licensed surveyor. 

Upon completion of the monitor well installation and development, 

groundwater samples will be collected from the nine new wells and all of the 

previously installed wells at the ash landfill area, including PT-26 (see 

Figure 4. 7-3). All samples will be analyzed for TCL volatiles, semivolatiles, 

pesticides, TAL metals, and herbicides (see Table 4.7.1). Ten percent of the 

site wells (at the discretion of the RI contractor) will be analyzed for the 

following parameters: alkalinity, chloride, sulfate, TOC, hardness, residual 

(total), residual (dissolved), and residual (suspended). Additionally, all wells 

will be analyzed for B005 and COD. These parameters will aid in evaluating 

remediation alternatives at the site. 

Whenever feasible, wells expected to be uncontaminated or least contaminated 

will be sampled first and followed by wells with increasing levels of 
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contamination. In order to obtain a representative sample of groundwater, the 

water that has stagnated in the well casing will be purged prior to sampling. 

Evacuating the well allows for fresh formation groundwater to enter the well. 

Water will be purged from the top of the water column resulting in upward 

movement of water within the well casing and the removal of all stagnant 

water within the well. 

Purge water will be screened for VOAs [using a photoionization detector (PID) 

or FID] and pH, temperature, and specific conductance will be measured. 

When indicator parameters such as pH, temperature, and specific conductance 

are observed to vary less than 5 percent over two successive readings, the well 

is presumed to be adequately flushed for representative sampling. Evacuation 

of at least 3 to 5 well volumes is required for high yielding wells; however, in 

wells with very low recoveries this may not be practical. In this case, the well 

will be purged to near dryness (not completely dry) once and allowed to 

recharge sufficiently (about 75 percent of its static level) for samples to be 

collected. Purging may be accomplished by: manual bailing, use of a drop 

pipe and centrifugal pump, or a submersible pump. The well will be sampled 

within 3 hours of purging, if it has recovered sufficiently to yield a sample. If 

a well is allowed to sit longer than 3 hours after evacuation, it will be 

re-purged since the water contained in the casing may no longer be 

representative of the aquifer conditions. Low-yield wells will be sampled for 

each parameter as soon as water is available for that parameter. All purge 

water will be containerized in DOT-approved 55-gallon drums. Each drum of 

material will be labeled as hazardous materials until the contractor has 
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completed analyses and provided documentation to USACE, as well as 

submitted recommendations for disposal based on chemical analyses, evaluation 

of site conditions, and appropriate regulations. 

Any device used to purge the well will be decontaminated to ensure that cross 

contamination between wells does not occur. 

Ballers used to purge and sample the wells will be constructed of Teflon® or 

stainless steel with cords made of Teflon®-coated wire, stainless-steel wire or 

polypropylene monofilament. Whenever possible, sampling equipment dedicated 

to a single monitor well will be utilized. 

Prior to sampling, heavy gauge aluminum foil or polyethylene sheeting will be 

placed on the ground around the well to prevent contamination of sampling 

equipment in the event that equipment is dropped or otherwise comes in 

contact with the ground. 

Samples for VOCs will be collected first followed by extractable organics and 

metals. 

During the sampling of each monitor well, information regarding the sampling 

will be kept in a field notebook (see Figure 4.7-5). The following data will be 

collected: 

1. Well number; 

2. Date; 
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Well Number: _____ Date: _____ Time: _____ Page -1§._ of _4 ___ 6~-
Boring Diameter: ______ Well Casing Diameter: ____________ _ 
Annular Space Length : Stickup: ______________ _ 

WATER LEVEL COLUMN OF WATER IN WELL 

Held : Casing Length: 
Cut: DTW Top of Casing: 

DTW: ______ Top of Casing Column of Water in Well : 

VOLUME TO BE REMOVED 

Gallons per foot of A.S. (from chart) 
Column of Water or Length of A.S. (whichever is less) 
Volume of Annular Space 
Gallons per foot of Casing 
Column of Water 
Volume of Casing 
Total Volume (Volume of A.S. + Volume of Casing) 
Number of Volumes to be Evacuated 
Total Volume to be Evacuated 

= -----x ____ _ 

x ____ _ 

x ____ _ 
= -----

Method of Purging (pump, bailer, etc.) : ___________________ _ 

FIEI.D ANALYSF.S Stan 

Time 
pH 
Conductivity 
Temperature 

Total Volume Purged: 

Sample Time: 

FRACTIONS 

B C CF 
0 p R 

NOTFS 

Signed/Sampler: 
Signed/Reviewer: 

Figure 4.7-5 {Page 1 of 2) 
WELL SAMPLING DATA FORM 

SOURCE: ESE. 

CL 
RP 

Mid 

gallons 

Sample Number: 

F H 
RS s 
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Well 
Casing Diameter 

(inches) 4 

GALL ON S PER FOOT OF 
SATURATED AN NULAR SPACE (A .S. ) 

USING 30-PERCENT POROSITY 

Bore- Hole Diameter 
6 8 

C-SEADRIFS.4/QAPP-4.39 
Section No. __ 4.___ __ _ 
Revision No. _ 1=------
Date 04/ 23/ 91 
Page _l_2__ of _4-'-'6'----_ 

(inches) 
10 12 

2 0. 15 0.39 0.73 l. 17 l. 71 

4 0 0.24 0.59 1.03 l. 5 7 

6 0 0 0.34 0. 78 l. 32 

GALLONS PER LI NEAR FOOT OF CASING 

(3 sing Diameter (inches) 

2 

3 

4 

5 

6 

Figure 4.7-5 (Page 2 of 2) 
WELL SAMPLING DATA FORM 

SOURCE: ESE. 
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3. Time; 

4. Static water level (to ± 0.01 ft); 

5. Depth of well; 

C-SEADRIFS.4/QAPP-4.40 
Section No. _....a,4 __ _ 
Revision No. _,1..__ __ 
Date 04/23/91 
Page .....1Q_ of_4~6 __ 

6. Number of bailer volumes removed or pumping rate, if applicable; 

7. Time of pumping, if applicable; 

8. Total volume of water evacuated from well; 

9. Water quality measurements of pH, specific conductance, and 

temperature; 

10. Other pertinent observations of water samples (color, turbidity, odor, 

etc.); 

11. Fractions sampled and preservation method; 

12. Weather conditions and/or miscellaneous observations; and 

13. Signature of sampler and date. 

4.7.4 SURFACE/SPRING WATER AND SEDIMENT SAMPUNG 

To define the nature and extent of contamination within the site's drainage 

system, surface/spring water and sediment samples will be obtained from the 

10 locations as presented in Figure 4.7-6. Where surface/spring water is 

present for sampling, a sediment sample, in addition to the surface water 

sample, will be collected. If no surface water is present (e.g., a seep with 

moist sediments), only a sediment sample will be collected. The following 

surface/spring water and sediment sample locations have been proposed: two 

locations in the swampy area northwest of the ash landfill area, five locations 

in onsite drainage ditches within the landfill area, one location west of the 

landfill area (seepage area), and one location southwest of the landfill area. 
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The surface water and sediment where Kendaia Creek flows under the SEAD 

boundary road, located in the northwest portion of the site, will also be 

sampled. Additional surface water locations identified during the RI will be 

sampled as part of this effort. 

Surface/spring water and sediment samples will be analyzed for TCL organic 

compounds (volatiles, semivolatiles, pesticides/PCBs), TAL metals, and 

herbicides (see Table 4. 7-1). Samples will be collected in accordance with the 

methodology outlined in this section. 

Surface/spring water and sediment sampling equipment will be decontaminated 

prior to use in accordance with the procedures outlined in Section 4.6. Volatile 

organic monitoring equipment will be calibrated prior to each day's activities in 

accordance with the manufacturer's recommended procedures. Instrument 

calibration data will be recorded on the appropriate log sheets. Surface water 

sampling will be obtained from the previously designated locations. The 

sampling will be accomplished by using the following procedure: 

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-ft wooden stake. The stake will be labeled with the 
• I 

sample site number. 

2. Measure the volatile organic vapors in the atmosphere above the 

water body with the HNU. If the concentration at breathing level is 

steadily elevated above background levels, use appropriate health and 

safety equipment as described in the project safety plan. 
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3. Collect the sample from the surface water body by immersing the 

sample bottle. The sample bottle 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 the sample is 

collected by sampling personnel wading into the body of water, all 

parts of the sampler's body should remain downstream of the sample 

container during sample collection (however, wading will be avoided 

if possible). If wading is really necessary, downstream samples 

should be obtained first to prevent cross-contamination between 

down- and upstream samples. The sediment sample will be collected 

from the same location as the surface/spring water. A stainless-steel 

trowel will be used to collect the sample and transfer it to the sample 

container. 

4. Fill all appropriate sample containers directly or from the 

intermediate sample collection container, if necessary. 

5. Measure the following parameters by direct immersion of instrument 

probes into the water body, if possible: 

a. Temperature, 

b. pH, and 

c. 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. 

6. Complete the Surface/Spring Water and Sediment Field Sample Data 

Record and initiate chain-of-custody records. 
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The incinerator dust will be taken from the top reaches and lower ports within 

the fumes and piping. This will consist of two samples which will be analyzed 

for TCL compounds, excluding voes (see Table 4.7-1). 

The following SOP has been developed from Region II QA manual (EPA, 1989) 

for use in taking wipe samples. 

1. Materials needed: 

a. Cotton swabs, solvent rinsed and completely air-dried (use of 

synthetic materials requires checking for compatibility with 

solvents) ; 

b. Acetone, pesticide grade; 

c. Hexane, pesticide grade; 

d. DI water; 

e. HCl or HNO3, redistilled; 

f. Stainless-steel or plastic clamps (only for taking metals samples); 

and 

g. Appropriate sample bottles. 

2. A square area, of a size sufficient to give the required amount of 

sample for each fraction as provided in the analytical methodology to 

be used, should be marked off. This may require taking cotton swabs 

and a balance into the field, wiping a certain area, and weighing the 

swab before and after to determine how much area should be wiped 

to give the required weight of sample. 
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3. Swabs for semivolatile, pesticide, and polychlorinated biphenyl (PCB) 

samples should be moistened in a 1 :4 acetone/hexane mixture. While 

holding the swab in a clean, metal clamp, moisten the cotton swab 

with the appropriate solution. 

4. While still holding the cotton swab in the clamp, wipe the sampling 

area back and forth repeatedly, applying moderate pressure. Wipe 

the entire area so that all the sample material is picked up. 

5. Place the used swab in the appropriate sample container and seal. 

6. Clean the clamps between each sample with both solvent and 

10 percent HCl or HN03. 

7. As a blank, moisten a clean swab with the solvent or water (for each 

collection medium), place it in a separate jar, and submit it with the 

other samples. 

8. When samples are submitted for analysis, the laboratory should be 

told to rinse the sample jars with solvent or 10 percent HCl or 

HN03, depending on the analysis to be performed, when transferring 

sample to the extraction glassware. 

The samples should be analyzed with the appropriate methodology for a 

soil/sediment matrix, and a sufficient guantity of material must be collected as 

called for in the analytical methodology for method detection limits to be 

achieved (see Figure 4.7-1). 

C-102 



C-SEADRIFS.4/QAPP-4.46 
Section No. _...:...4 __ _ 
Revision No. ~1~--
Date 04/23/91 
Page ....1L, of ___.4-"-6 __ 

4.7.6 SPIIT QC SAMPLES 

The QA laboratory for this project will be the Missouri River Division 

Laboratory. The QA laboratory shall be notified of the beginning of the 

sampling activities by the contractor approximately 1 week prior to the arrival 

of the first QA sample shipment. Saturday sample arrival shall be cleared with 

the QA laboratory in advance. The QA sample shipping address is: 

Commander 
U.S. Army Engineering Division, Missouri River 
ATTN: CEMRD-ED-GL (Dr. Joe Solsky) 
420 South 18th Street 
Omaha, NE 68102-2586 

Telephone: ( 402) 444-4304 

QA samples consist of dupes/splits and equipment blanks as outlined in 

Table 4.7-1. 

QC samples will be gathered and analyzed by the contractor's laboratory. For 

water samples, one duplicate and at least one field blank will be taken in the 

field for every 10 field samples. Field blanks for water will be taken at the 

frequency specified in the work plan. Field blanks for water will consist of trip 

blanks (for volatiles) and sampling equipment blanks (rinsates). For soil 

samples, one duplicate/split will be taken in the field for every 10 field 

samples. Note the analytical sample breakdown in Table 4.7-1. 
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5.0 SAMPLE CUSfODY 

A critical step in sample processing involves initial check-in and preparation for 

analysis. Proper chain of custody, efficient processing to meet holding times, 

and avoidance of cross contamination are vital to the integrity of the final data. 

The contractor will maintain and document chain of custody as described by 

the National Enforcement Investigation Center (NEIC) of EPA, which defines 

sample chain of custody as follows: 

1. The sample is in your actual possession; 

2. The sample is in your view after being in your physical possession; 

3. The sample was in your possession, and then you locked or sealed it 

to prevent tampering; or 

4. The sample is in a secure area. 

5.1 FIELD SAMPLE DOCUMENTATION 

Field procedures will be designed to minimize sample handling and transfers. 

During sampling, the field crews will record the following information in field 

notebooks using indelible ink: 

1. The unique sample number as obtained from the sample label, 

2. Source of sample (including name, location, and sample type), 

3. Date and time of sample collection, 

4. Preservatives used, 

5. Name(s) of collector(s), and 

6. Field data (pH, temperature, and specific conductance). 
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Each sample is identified by affixing the pressure-sensitive gummed label. Each 

label will have a unique combination of field group name and sequence 

number, a standardized sample preservation code (e.g., C for chilled, N for 

nitric acid), and the station identification (ID). Each label must have spaces for 

the field team to write in the date and time of sample collection, sampler's 

signature, and a new station ID if different from the original station ID. A new 

station ID may be necessary due to changes in field and/or sampling conditions 

which require substitution of sampling stations. All changes in station ID are 

clearly noted in permanent ink on the sample label and logsheet and must be 

approved by the field team leader. 

The sample container is then placed in a transportation case along with 

logsheets (see Appendix D). Each collected sample fraction contained in the 

transportation case is specified on the logsheet by circling the appropriate 

fraction code. Other field information such as sample type, sample collection 

time and date, new station code (if different from tentative station ID), and 

field analysis results (e.g., pH,_ temperature) also are entered onto the logsheet. 

The shipment method is entered on the bottom of the logsheet, and the 

sampler signs and dates the logsheet. The logsheet is placed in a waterproof 

container and sealed in the transportation case along with the samples to which 

it applies. The transportation seal or lock will not be opened until the samples 

arrive in the analytical laboratory and are checked in by the laboratory sample 

custodian. The field team leader will alert the laboratory coordinator to 

pertinent shipping information at the end of each sampling day. 
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5.2 LABORATORY SAMPLE DOCUMENTATION 

Samples are received and checked into the coldroom (see Figure 5.2-1). Only 

the coldroom custodian replaces samples to the assigned shelves; all other 

employees replace samples to the return shelf. The coldroom door is always 

locked when no one is inside. 

Samples are not stored in laboratories, but when samples are in a laboratory 

awaiting analysis, they will be secured by one of the four ways listed 

previously. In addition, the company buildings and laboratory areas are 

controlled-access areas requiring identification badges for employees and 

visitors. 

Each sample or sample fraction removed from the coldroom will be recorded on 

a check-in/check-out form posted outside the coldroom door. The sample 

number, date of removal, and the person's initials will be clearly recorded. 

Each sample_ or sample fraction returned to the coldroom will be recorded on 

the same logsheet. The sample number, date of return, and the person's initials 

will be clearly recorded. Samples and sample fractions will be returned to the 

return shelf only. 

After the sample extraction is completed, at all times under secure custody as 

defined previously, the extraction technician completes an extract custody form 
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EEi SAMPLE CUSTODIAN (SC) RESPONSIBILITY 

CJ LABORATORY COORDINATOR (LC) RESPONSIBILITY 

C:] DATA MANAGEMENT RESPONSIBILITY 

SAMPLE RECEIVING 
AREA IN LABORATORY 

ALL OTHER 

RADIOCHEM. LAB 

I METALS DIG. LAB j..!! 

ANY DEVIATION FROM 
THIS DISTRIBUTION 

SCHEME IS DOCUMENTED 
ON LOGSHEET 

~ 

SAMPLE FRACTION 
CHEa<ED OUT FOR 

ANALYSIS. SEE 
INTRALABORATORY 
CHAIN OF CUSTODY 

LABORATORY 
COORDINATOR 

ORIGINAL 

-············ ···· ·· ··· .. . . . ....... . ... . 

DATA MANAGEMENT 
COMPUTER LOG-IN 

,·· ···· ········ 
SAMPLE · 

~ TRACKING : 
: : SYSTEM : 

.----: . -..... -. f ............. ~ .. :.·.·_·_·_·_-_·_t. --. -~ _·_· _-_·_-_·_·_-_·_-_-_-_· '. 

: ANALYTICAL REQUIREMENTS : ' SAMPLE ARRIVAL NOTICES . 
: APPEAR ON DEPT. ; : PRODUCED AND DISTRIBUTED : 
: AVAILABLE NO. SYSTEM : TO DEPARTMENTS 

'---------------------1 ANALYSIS SCHEDULED 

Figure 5.2-1 
SAMPLE RECEIPT, LOG-IN, DISTRIBUTION 
FLOWCHART 

SOURCE: ESE. 
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and then transfers the extracts to the analyst. The analyst then stores the . 

extracts in a secure area and places the extract custody form in the lot folder. 

The extracts will be stored at all times in a secure area and will not be 

discarded until expiration of holding times or specific project authorization, as 

appropriate. 

Sample chests are received by the chemistry sample custodian. The samples are 

unpacked, and the logsheets are compared with the contents. Samples are 

scheduled for processing, and the logsheets are given to the data management 

coordinator, who activates the sample numbers for analysis in Chemical 

Laboratory Analysis and Scheduling System (CLASS). Samples requiring 

immediate analysis to meet holding times are delivered directly to the 

appropriate analytical departments. 

Sample log-in at the laboratory will be monitored by the project QA staff. The 

project QA staff will periodically check the computer logsheet for verification of 

complete conformance of the log to the sample set and verification of the 

information contained on the sample labels. Any inconsistencies or unusual 

circumstances, such as broken or leaking containers, improper preservation, or 

noncompliance with holding or shipping requirements, will be identified in 

writing to the project manager, the field team leader, and the project QA staff. 

Corrective action will be recommended and approved by the task manager and 

the project QA staff. 
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The following QA procedures are used to monitor sample management and 

handling: 

1. The project QA officer or designate may make a trip to the site to 

observe the sampling. The project QA staff will audit the sampling 

procedures and ensure that procedures described in the scope of work 

(SOW) are followed. 

2. The project QA staff will audit the labeling, preservation, storage, and 

transportation of samples according to the prescribed methods. 

3. If the project QA staff determines that significant deviations from the 

sampling protocol have occurred, resulting in a compromise of the 

sample integrity, corrective action recommendations to the project 

manager will include resampling. 
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6.0 CAUBRATION PROCEDURES AND FREQUENCY 

6.1 FIELD INSTRUMENTS 

All field geophysical and analytical equipment will be calibrated immediately 

prior to use in the field. The calibration procedures will follow standard 

manufacturers' instructions or routine company procedures to assure that the 

equipment is functioning within tolerances established by the manufacturer and 

required by the project. A copy of all the instrument manuals will be placed in 

a 3-ring notebook and brought to the field by the field team leader. A record 

of the instrument calibration will be maintained by the project manager, and 

these records will be subject to audit by the project QA officer. All calibration 

will be recorded in the field notebook on standard field calibration forms as 

represented in Figures 6.1-1 and 6.1-2. 

6.1.1 pH METER 

Calibration is performed at the start of each sampling day using two NIST

traceable standard buffer solutions that bracket the pH range expected in the 

samples. Calibration knobs are used to set the meter to read the value of the 

standard. The meter is then checked during the sampling period, using at least 

one standard, at a frequency that results in little or no calibration adjustment. 

If the reading varies more than one-tenth of a unit between calibration checks, 

the frequency of the checks must be increased. 
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C-SEADRIFS.4/QAPP-6.2 
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Conductivicv Meter Calibration Form Revision No._ -=-1 _ _ _ 
Date 10/29/90 
Page _2_ of_l_S __ _ Project : ____________ Dace: ______________ _ 

Meter: Standards Temp. : _________ _ 

ls mecer temperature compensated? Yes So 

Manual Correction co zs•c 

c25 • l • .019l(c - 25) ~here, 

C • Mter reading (uncompensated ) 
t • solution temperature c•c l 
K • Cell constant• l (most ,robes ) 

! 

I 
I 

I 

Time: ----------- Si1nature: 

Standard 
(umhos/cm) 

!.) ___ _ 

2.) ___ _ 

3.) -----

Miter 
Ruding 

---------------
Meter 

Read in~ 
@ 2s·c 

: Error• 
Std-~ecer 1 :s• c 

Std ( l 00) 

Time: _ _________ _ Sianature: _______________ _ 

l.) 

Standard 
(umhos/C'lll) 

2.)-----

J.) -----
Time: 

Meter 
Reading 

Meter 
Reading 
@ 2s·c 

,; Error• 
Std-~eter ~ zs• c 

Std ( 100 ) 

----------- si,nacure : ____________ .....,. __ 

l.) 

Standard 
( 1ahos/c11) 

2.)-----
J.) ___ _ 

MIiter · 
Reading 

Meter 
Reading 
@ 2s·c 

': Er?"or• 
Scd-~eCe?" ~ 2S' C 

Sc d '· i00 , 

*Should be less chan 10. 

Signature: ____ ...,....,....,,,---..-------
F1eld !em ~eaaer 

CONDUCTIVITY METER CALIBRATION FORM U.S. ARMY CORPS 
OF ENGINEERS 

HUNTSVILLE, ALABAMA 
SOURCE: ESE. 
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! 
Initial Unadiu.sted I 

Calibration Adiusted i 
I 

lJnad iuated I 

Adiuated 

Intermediate tha:iiu.sted 

Cal ior ar: i a, Adi~ed 

Un.a:i~ed I 

Adi\.Wted i 

Unai iuat ed 

Adiuated I 
IUna:i iuated 

Adjusted 

IUn.a:ijusted 

Adjusted 

Un.a:i iusted 

I Adj\.Wted I 
Final 1.Ndiusted : 
Calibratiat Adiusted I I 

laiffer 
I 
i 

ITemi. ·c : 

! 

I 
: 

I I 
I 

' 

' I 

I I 
I 

' 
i : 
I I 

' 

: 

I ! 

: 
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I 
% 

Slooe 1 Operator 

' 

; 

' ' 
I 

' ; 

I 

' 
! 

' i 

' 
I 

' 
I 

Intetmediate checks my be aaie with one buffer (IA1djusted reaii~), if rea:li~s are within 

one init of the scanicd no calibration adjustment is f'lllie, if greater than 0.1 a COt!plece 

calibration is necessary (adjusted rea:ii~s), if greater than 0.2 increase frequency of 

incnaediate checks. 

Signature: --------------------Field Tea Lea:ier 

Figure 6.1-2 
pH METER CALIBRATION FORM 

SOURCE: ESE. 
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Calibration is performed at the start of each sampling day using potassium 

chloride (KCl) standard solutions made in the laboratory prior to each field trip. 

The analyst preparing the solutions verifies the standard solution versus a 

laboratory conductivity bridge. The levels of the standards are selected to 

bracket the range of values expected in the samples. If the unit has a 

calibration adjustment (e.g., knobs, screws), the meter is calibrated in the same 

manner as the pH meter. Adjustments are generally not made on meters which 

lack a designated calibration knob. The meter must read within 10 percent of 

the standard to be considered in control and should read within 5 percent 

(7 percent is considered a warning level). If the calibration indicates the meter 

is out of control, a backup unit should be employed; if one is not available, the 

data will be flagged to note the percent difference between the meter and 

standard. Readings from conductivity meters lacking calibration adjustments 

are normally stable; thus, calibration checks are usually limited to checks at the 

beginning and end of the sampling day. 

6.1.3 TEMPERATURE METER 

Temperature is measured using a thermistor built into the conductivity meter. 

The readings will be checked at least once per field trip using a (NIST

traceable) thermometer. 

The calibration frequencies noted previously are minimum. Additional checks 

should be performed if the unit experiences harsh conditions (e.g., shock, rain) 

or if readings become erratic. 
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6.1.4 HNU PHOTOIONIZATION METER AND OVA METER · 

Calibration of the meter will be performed at the start of each day of use using 

a standard calibration gas. Additional calibrations will be made if the unit 

experiences abnormal perturbations or readings become erratic. Results of the 

calibrations will be recorded in a calibration log that accompanies each 

instrument. 

6.2 ANALYTICAL LABORATORY INSTRUMENTS 

Calibration controls will be required for analytical operations of this project. 

Each instrument will be calibrated in a manner consistent with EPA calibration 

protocols and/ or ESE standard practice. Calibration will be documented in a 

parameter notebook or the analyst's notebook. 

Specific calibration requirements for major classes of analytical procedures are 

described in the following sections. 

6.2.1 GC/HPLC 

Standard Curve Calibration 

Initial calibration standard solutions will be prepared by sequential dilution of a 

single stock standard solution to cover the analytical working range of the 

method. These may be either composite standards of more than one analyte or 

single-analyte solutions. The concentrations will be adjusted to take into 

account the instrument and method upper and lower limits of linearity, and the 

instrumental and method detection limit. A minimum of five initial calibration 
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standards covering the working range concentrations will be prepared and 

analyzed. The initial calibration standards and the blank will be analyzed prior 

to an analytical run. At least one midlevel continuing calibration standard will 

be analyzed at the beginning of every analytical run and repeated at the end of 

the run. In addition, during extended runs covering more than a 12-hour 

period, this same continuing calibration standard must be analyzed midway 

through the sample run or at a maximum interval of every 10 samples to 

assure constant instrument response. 

The initial calibration will be produced by plotting the standard response for 

each standard versus the concentration of each standard from the initial 

calibration run. The concentration of the standards may be expressed in units 

of mass injected, or in terms of the concentration of the standard solution, if 

the injection volume is constant for standards and samples. QC acceptance 

criteria for initial calibration, recalibration, and continuing calibrations are as 

follows: 

1. The working curve possesses a minimum of five points including a 

blank. 

2. The correlation coefficient of the curve is 0. 995 or greater. 

3. Continuing calibration standards are within 20 percent of the same 

initial calibration standard (detectors that normally show greater than 

20-percent response drift during a normal run will require more 

frequent calibrations during the run). 

4. The calibration curve brackets the response for all samples. 
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Failure to meet Criteria 1 and 2 will usually require rerunning the standard 

curve, with new standards if necessary, and reanalyzing the analytical batch. 

Failure to meet Criterion 3 may require rerunning the calibration curve and 

reanalysis of all samples with detectable levels of analytes or an explanation 

should be provided for acceptance of data. 

The concentration (or amount) of the injected sample will be obtained by 

entering the response for the sample into the initial calibration curve equation 

and determining the sample concentration after all appropriate extract and 

sample dilution factors have been applied. 

Single-Point Calibration 

This procedure will utilize a single standard concentration to calculate a 

response factor which allows daily sample concentrations to be calculated. 

Single-point calibration should be used only with division manager approval 

and must be according to single-point calibration protocol SW 846 methods. It 

should be limited to selected chromatographic methods where the analy~is of a 

complete standard curve for each analyte with each instrumental run is 

impractical due to run time or other technical considerations. Prior to use of 

this procedure, at least one initial standard curve for each analyte must be run 

to establish the retention time windows. Response factors for daily or single 

calibration standards must be within 35 percent of the equivalent standard 

response factor obtained during initial calibration. 

C-116 



6.2.2 GC/MS TUNING AND CAUBRATION 

GC/MS Tuning 

C-SEADRIFS.4/QAPP-6.8 
Section No. ~6 __ _ 
Revision No._1~-
Date 10/29/90 
Page _8_ of-=1=5 __ 

Daily instrument tuning will be practiced to assure that the instrument is 

calibrated and in proper working condition. The GC/MS will _ be tuned every 

12 hours as per the method with decafluorotriphenylphosphine (DFTPP) for 

nonvolatiles analysis and bromofluorobenzene (BFB) for volatiles analysis. The 

mass intensity specifications for BFB and DFTPP are contained in Table 6.2-1. 

GC/MS Calibration 

Relative response factors for the individual compounds will be determined as 

follows: 

where: A = integrated area taken from the extracted ion current profile, 

Q = quantity of material, 

c = compound, and 

is = internal standard. 

Initial calibration, using a minimum of five levels of the compound, will be 

used to determine the instrument linearity. The average response factor (RF) 

will be calculated for each compound. The percent relative standard deviation 

(% RSD) will be calculated for each calibration check compound (CCC). The 

percent RSD of the CCCs in the initial calibration must be <35 percent. 
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Table 6.2-1. Mass Intensity Specifications for DFTPP and BFB 

Key Ions 

For DFTPP* 
51 
68 
70 

127 
197 
198 

199 
275 
365 
441 
442 
443 

For BFB* 
so 
75 
95 

96 
173 
174 
175 
176 

177 

Ion Abundance Criteria 

30 to 60 percent of mass 198 
Less than 2 percent of mass 69 
Less than 2 percent of mass 69 
40 to 60 percent of mass 198 
Less than 1 percent of mass 198 
Base peak, 100-percent relative 

abundance 
5 to 9 percent of mass 198 
10 to 30 percent of mass 198 
Greater than 1 percent of mass 198 
Present but less than mass 443 
Greater than 40 percent of mass 198 
17 to 23 percent of mass 442 

15 to 40 percent of mass 95 
30 to 60 percent of mass 95 
Base peak, 100-percent relative 

abundance 
5 to 9 percent of mass 9 5 
Less than 2 percent of mass 174 
Greater than 50 percent of mass 95 
5 to 9 percent of mass 174 
Greater than 95 percent but less than 

101 percent of mass 174 
5 to 9 percent of mass 176 

*Reference: Test Methods for Evaluating Solid Waste, EPA-SW-846, 3rd Edition, 
November 1986. 

Source: ESE. 
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A I-point calibration will be used daily for all subsequent analysis. The RFs of 

the calibration check compounds in this daily calibration standard should be 

~25 percent difference from the average RFs in the initial calibration. Failure 

to meet this criterion may require rerunning the calibration curve and re

analysis of samples with detectable levels of analytes, or an explanation should 

be provided for the acceptance of data. The RFs in the daily calibration 

standard will also be used for quantitation of samples. 

6.2.3 TRACE METALS ANALYSIS CAUBRATION 

Atomic Absorption Spectroscopy (AAS) Standard Curve Calibration 

Working standard solutions will be prepared to cover the analytical working 

range of the method; these solutions may be either composite standards of 

more than one metal or single-metal solutions. The standard concentrations 

will be adjusted to take into account the instrument and method, upper and 

lower limits of linearity, and the instrumental detection limit. A minimum of 

three standard concentrations covering the working range and a blank will be 

prepared and analyzed. The working standards and the blank will be analyzed 

at the beginning of the analytical run, and at least one midlevel standard will 

be analyzed at the middle if there are more than 10 samples and at the end of 

the run or at a maximum interval of every 10 samples to check for constant 

instrument response. 

The calibration is verified by the analysis of the initial calibration verification 

(ICV) solution. The ICV is an independent standard, prepared from different 
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stock solutions other than those used to prepare the calibration standards. 

Typically an EPA or NIST reference is used as the rev and is prepared 

according to the supplier's instructions. 

The working curve will be produced by plotting the standard response for each 

standard versus the concentration of each standard from the initial calibration 

run. QC evaluation criteria for working curves are as follows: 

1. The working curve possesses a minimum of three points and a blank, 

2. The correlation coefficient of the line is 0. 995 or greater, 

3. The response for the midlevel standard analyzed at the middle of the 

run (for more than 10 samples) or every 10 samples and at the end 

of the run is within 20 percent of true value, 

4. The rev is within 10 percent of the element's true value, and 

5. The calibration curve brackets the response for all samples. 

Failure to meet Criteria 1, 2, and 4 may require rerunning the standard curve, 

with new standards if necessary, and reanalysis of the analytical batch. Failure 

to meet Criterion 3 may require reanalysis of all samples with detectable levels 

of analytes, or an explanation should be provided for acceptance of the data. 

The concentration of the sample is obtained by entering the response for the 

sample into the working curve equation and determining the sample 

concentration after all appropriate digestate and sample dilution factors have 

been applied. 
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Inductively Coupled Argon Plasma (ICAP) Single-Point Calibration 

This procedure utilizes a single standard concentration for each element to 

obtain an instrument response (emission counts). A second single point, 

emission counts obtained when aspirating a blank solution, is used in 

conjunction with the standard to calibrate the instrument in concentration 

units. 

The calibration is verified by the analysis of an rev solution, which is an 

independent standard prepared from different stock solutions than those used to 

prepare the calibration standards. The elemental concentrations of the 

calibration verification solution must be within the calibration range of the 

instrument and at concentrations other than those used for instrument 

calibration. 

A multi-element interference check solution (rCS) and a method blank are 

analyzed each day prior to analyzing the samples. The res is used to verify the 

correction of spectroscopic interference caused by emissions adjacent to analyte 

emission lines. 

The CCV solution is analyzed at the middle of the run, if there are more than 

10 samples, and at the end of the run or at a maximum interval of every 

10 samples to document constant instrument response. This solution contains 

one-half the concentration of each element present in the calibration standards. 

This solution may be prepared by dilution of an aliquot of the calibration 
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standard or prepared as a separate solution in a manner analogous to the 

calibration standard preparation procedure. 

QC evaluation criteria for the instrument calibration standard follow: 

1. A calibration standard and a calibration blank are employed; 

2. All the values for the rev are within 10 percent of each element's 

true value; 

3. Values for the ICS are 20 percent of each element's true value; and 

4. The measured concentrations of the elements in the CCV solution, for 

which calibration was performed, are within 20 percent of their 

respective true values. 

Failure to meet Criteria 1, 2, or 3 may require recalibration of the instrument, 

reverification of the calibration, and reanalysis of the samples. Failure to meet 

Criterion 4 may require reanalysis of the CCV. If the next CCV is still outside 

the criteria, it may require recalibration of the instrument, reverification of 

calibration, and reanalysis of the samples, or an explanation should be provided 

for the acceptance of the data. 

_ 6.2.4 GRAVIMETRIC METHODS CAUBRATION 

The analytical balances are calibrated annually by the proper service personnel. 

The annually calibration is documented by a tag on the instrument. A set of 

NIST-certified weights is used to check the calibration daily. This check is 

performed by the designated technician. Results are recorded in the instrument 

notebook. 
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6.2.5 1TIRIMETRIC METI-IODS CALIBRATION 

In all cases, standard reference materials are used to calibrate the titrant and 

back titrant. Preparation of these materials is described in Standard Methods 

or other methods manuals. Known solutions of the parameter to be analyzed 

will be prepared and analyzed to verify titrant standardization and the analyst's 

ability to discern the endpoint. 

6.3 GENERAL SOILS LABORATORY 

6.3.1 DRYING OVEN 

For all routine laboratory testing, the Blue M drying oven is maintained at a 

constant temperature of 110°C. Calibration to maintain the acceptable range of 

oven temperature (plus or minus 5°C) is performed by performing a daily check 

with a calibrated thermometer (accurate to 1 °C) and readjusting the oven 

temperature, if necessary. 

6.3.2 11-IERMOMETERS 

All thermometers are calibrate_d annually against an NIST-certified thermometer. 

Results of the calibration are recorded in a laboratory notebook in the 

laboratory, and a temperature calibration curve is plotted for each thermometer. 

Thermometers are regularly inspected for signs of wear and are replaced as 

needed. 
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6.3.3 ANALYTICAL BALANCE 

The American Scientific Products (ASP) Model Z 1800 electronic balance is 

inspected and calibrated semiannually by Mettler. Regular cleaning and 

preventative maintenance also is performed during the inspection. This 

electronic balance has a self-calibration feature that allows the instrument to be 

calibrated regularly between inspections. 
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7 .0 ANALYTICAL PROCEDURES 

7 .1 Sf ANDARD PROCEDURES 

Analyses performed for this project will use standard EPA analytical procedures 

for analysis of water and soil/sediment. EPA precision and accuracy data and 

historic laboratory data have been used as the basis for developing acceptance 

criteria for assessing the precision and accuracy of the generated data. Criteria 

to be used in this project are given in Section 3.0. Precision and accuracy 

criteria are only given for selected analytes to be used in spiking for method 

control purposes. A minimum percent completeness (see Section 3.0) for each 

parameter is 95. 

Chemistry department managers will ensure that only standard analytical 

methods are employed by the staff. Standard methods manuals are required for 

all departments, and development of the documents is ultimately the 

responsibility of the department managers. The methods cited in these 

documents will be the methods normally used. Any deviation from the 

standard method must be documented in the analyst notebook and approved by 

the department manager. 

7 .2 DETECTION LlMITS 

The detection limit of the method is the lowest sample concentration which can 

be reliably recovered and measured in the sample matrix with a low 

background level. To determine absolute method detection limits (MDL), 

statistically based procedure are available from EPA methods. Tables 7.2-1 
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through 7.2-5 list the detection limits for each analytical method that will pe 

used in this project. 

C-126 



C-SEADRlFS.4/QAPP-7 .3 
Section No. --'--7 __ _ 

( Revision No. --=-1 __ _ 
Date 04/28/91 
Page _3_ of-=1=0 __ 

Table 7.2-1. Limit of Detection for TRPH and Metals 

Compound Waters (µg/L) Solids (mg/kg) 

TRPH 0.165 21 

ICAP Method 
Aluminum 117.5 12 
Antimony 54.6 5.5 
Arsenic 110.1* 11 * 
Barium 1.8 0.2 
Beryllium 1.9 0.2 
Boron 10.6* 1* 
Cadmium 4.0 0.4 
Calcium 23.7 2.4 
Chromium 7.1 0.7 

( 
Cobalt 19.1 1.9 
Copper 8.6 0.9 
Iron 61.6 6.2 
Lead 44.7* 4.5* 
Magnesium 52.2 5.2 
Manganese 2.1 0.2 
Molybdenum 32.5* 3.3* 
Nickel 26.0 2.6 
Potassium 563.0 56 
Selenium 159.0* 16* 
Silver 8.8 0.9 
Sodium 157.0 16 
Thallium 160.0 16 
Vanadium 13.4 1.3 
Zinc 4.5 0.5 

GFM Method 
Arsenic 2.3 0.2 
Lead 1.4 0.2 
Selenium 1.8 0.2 
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Table 7.2-1. Limit of Detection for TRPH and Metals (Continued, Page 2 of 2) 

Compound 

CVAA Method 
Mercury 

Waters (µg/L) 

0.2 

Solids (mg/kg) 

0.02 

*Detection limits determined using contractor's laboratory historical LOO, all others 
determined using EPA-CLP CRDL. 

Source: ESE. 
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Table 7 . 2- 2 . Method Detec t i on Limits f or V0Cs 

Ouantitation Limits-
\.later Low SoiliSedimenta 

Volatiles CAS Number ug,(L ug,/}(g 

1. Chlor omethane 74-87-3 10 10 
2. Bromome thane 74-83-9 10 10 
3. Vinyl Chloride 75-01-4 10 10 
4. Chloroethane 75-00-3 10 10 
5. Methylene Chloride 75-09-2 5 5 

6. Acetone 67-64-1 10 10 
7. Carbon Disulfide 75-15-0 5 5 
8. 1,1-Dichloroethene 75-35-4 5 5 
9. 1,1-Dichlor oethane 75-34-3 5 5 

10 . 1,2-Dichloroethene ( total) 540-59-0 5 5 

11. Chloroform 67-66-3 5 5 
12 . 1,2-Dichloroethane 107-06-2 5 5 
13. 2-Butanone 78-93-3 10 10 
14. 1,1,1-Trichloroethane 71-55-6 5 5 
15. Carbon Tetrachloride 56-23-5 5 5 

16. Vinyl Acetate . 108-05-4 10 10 
17. Bromodichloromethane 75-27-4 5 5 
18. 1,2-Dichloropropane 78-87-5 5 5 
19. cis-1,3-Dichloropropene 10061- 01-5 5 5 
20 . Trichloroethene 79- 01-6 5 5 

21. Dibromochloromethane 124-48-1 5 5 
22. 1,1,2-Trichloroethane 79-00-5 5 5 
23. Benzene 71-43-2 5 5 
24. trans-1,3-Dichloropropene 10061-02-6 5 5 
25. Bromoform 75-25-2 5 5 

26. 4-Methyl-2-pentanone 108-10-1 10 10 
27 . 2- Hexanone 591-78-6 10 10 
28. Tetrachloroethene 127-18-:-4 5 5 
29. Toluene 108-SS-3 5 5 
30 . 1,1,2,2-Tetrachloroethane 79-34-5 5 5 
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Table 7.2-2. Method Detection Limits for V0Cs (Continued, Page 2 of 2) 

Ouantitation Limits** 
~ater Low Soil/Sedimenta 

Volatiles CAS Number ug/L ug/Kg 

31. Chlorobenzene 
32. Ethyl Benzene 
33 . Styrene 
34. Xylenes (Total) 

108-90-7 
100-41-4 
100-42-5 

1330-20-7 

5 
5 
5 
5 

5 
5 
5 
5 

a 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 basis as required by the contract, will be 
higher. 
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Table 7.2-3. Detection Limits for Semivolatile Organic Compounds 

Ouantitation Limits** 
'\.later Low SoilLSediment 5 

Semi.volatiles CAS Number ug/L ug/Kg 

35. Phenol 108-95-2 10 330 
36. bis(2 - Chloroethyl) ether 111-44-4 10 330 
37. 2-Chlorophenol 95-57-8 10 330 
38_ 1,3-Dichlorobenzene 541-73-1 10 330 
39. 1,4-Dichlorobenzene 106-46-7 10 330 

40. Benzyl alcohol 100- 51-6 10 330 
41. 1,2-Dichlorobenzene 95-50-1 10 330 
42. 2-Methylphenol 95-48-7 10 330 
43. bis(2-Chloroisopropyl) 

ether 108-60-1 10 330 
44. 4-Methylphenol 106-44-5 10 330 

45 . N-Nitroso-di-n-
dipropylamine 621-64-7 10 330 

46_ Hexachloroethane 67-72-1 10 330 
47. Nitrobenzene 98-95-3 10 330 
48. Isophorone 78-59-1 10 330 
49. 2-Nitrophenol 88-75-5 10 330 

so _ 2,4-Dimethylphenol 105-67-9 10 330 
51. Benzoic acid 65-85-0 50 1600 
S2. bis(2-Chloroethoxy) 

methane 111-91-1 10 330 
53 2,4-Dichlorophenol 120-83-2 10 330 
54. 1,2,4-Trichlorobenzene 120-82-1 10 330 

S5 . Naphthalene 91-20-3 10 330 
56 . 4 - Chloroaniline 106-47-8 10 330 
57 . Hexachlorobutadiene 87-68-3 10 330 
58. 4 - Chloro~3-methylphenol 

(para-chloro-meta-cresol) 59-50-7 10 330 
S9. 2-Methyln.aphthalene 91-57-6 10 330 

60. He·xachlorocyclopentadiene 77-47-4 10 330 
61. 2,4,6-Trichlorophenol 88-06-2 10 330 
62. 2,4,5-Trichlorophenol 95-95-4 50 1600 
63_ 2-Chloronaphthalene 91-58-7 10 330 
64. 2-Nitroaniline 88-74-4 50 1600 

· 6S. Dimethylphthalate 131-11-3 10 · 3_30·: 
66. Acenaphthylene _ 208-96-8 . 10 330 
67. 2,6-Dinitrotoluene 606-20-2 10 330 
68. 3-Nitroan11ine 99-09-2 .so 1600 
69 . Acenaphthene 83-32-9 10 330 

7-5 
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Table 7.2-3. Detection Limits for Semivolatile Organic Compounds 
(Continued, Page 2 of 2) 

Ouantitation L1mits** 
\.later Lov So1liSedimer.c 0 

Sem i vo latiles CAS Number ug/L uglKg: 

70. 2,4-Dinitrophenol 51-28-5 so 1600 
71. 4-Nitrophenol 100-02 - 7 so 1600 
72 . Dibenzofuran 132-64-9 10 330 
73 . 2,4-Dinitrotoluene 121-14-2 10 330 
74 . Diethylphthalate · 84-66-2 10 330 

75 . 4-Chlorophenyl-phenyl ether 7005-72-3 10 330 
76 . Fluorene 86-73-7 10 330 
77. 4-Nitroaniline 100-01-6 so 1600 
78 . 4,6-Dinitro-2-methylphenol 534-52-1 so 1600 
79. N-n!trosodiphenylamine 86-30-6 10 330 

80. 4-Bromophenyl-phenylether 101-55-3 10 330 
81. Hexachlorobenzene 118-74-1 10 330 
82. Pentachlorophenol 87-86-5 so 1600 
83 . Phenanthrene 85-01-8 10 330 
84. Anthracene 120-12-7 10 330 

85 . Di-n-butylphthalate 84-74-2 10 330 
86. Fluoranthene 206-44-0 10 330 
87. Pyrene 129-00-0 10 330 
88. Butylbenzylphthalate 85-68-7 10 330 
89 . 3,3'-Dichlorobenzidine 91-94- l 20 660 

90 . Benzo(a)anthracene 56-55-3 10 330 
91. Chrysene 218-01-9 10 330 
92. bis(2-Ethylhexyl)phthalate 117-81-7 10 330 
93 . Di-n-octylphthalate 117-84-0 10 330 
94. Benzo(b)fluoranthene 205-99-2 10 330 

95. Benzo(k)fluoranthene 207-08-9 10 330 
96 . Benzo(a)pyrene 50-32-8 10 330 
97. Indeno(l,2,3-cd)pyrene 193-39-5 10 330 
98 . Dibenz(a ,h)anthracene 53-70-3 10 330 
99 , Benzo(g,h,i)perylene 191-24-2 10 330 

b _Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for 
SemiVolatile TCL Compounds are 60 times the ind~vidual Low Soil/Sediment 
CRQL. 

* Specific quantitation limits are highly matrix dependent. The 
quantitation limits list~d 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 calcula.ted by the laboratory for soil/sediment , 
calculated on dry weight basis as required by the contract, will be · 
higher . 
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Table 7.2-4. Detection Limits for Organochlorine Pesticides and PCBs 

Ouantitat1on Limitsrk 
I.late.: Low SoilLSedimentc 

PesticidesLPCBs CAS Number ug/L ug,/Kg 

100. alpha-BHC 319-84-6 0.05 8.0 
101 . . beta-BHC 319-85-7 0.05 8.0 
102 . delta-BHC 319-86-8 0.05 8.0 
103. gamma-BHC (Lindane) 58-89-9 0.05 8.0 
104. Heptachlor 76-44-8 0.05 8.0 

105. Aldrin 309-00-2 0.05 a.o 
106. Heptachlor epoxide 1024-57-3 0 . 05 8.0 
107. Endosulfan I 959-98-8 0.05 8.0 
108 . Pieldrin 60-57-1 0.10 16.0 
109. 4 ,4' -DDE 72-55-9 0.10 16.0 

110. Endrin 72-20-8 0.10 16.0 
111. Endosulfan II 33213-65-9 0.10 16 . 0 
112. 4 ,4' -DDD 72-54-8 0 . 10 16.0 
113. Endosulfan sulfate 1031-07-8 0.10 16 .0 
114. 4,4' -DDT 50-29-3 0.10 16.0 

115. Methoxychlor 72-43-5 0.5 80.0 
116. Endrin ketone 53494-10-5 0.10 16.0 
117. alpha-Chlordane 5103-71-9 0.5 80 . 0 
118. gamma-Chlordane 5103-74-2 0.5 80.0 
119. Toxaphene 8001-35-2 1.0 160.0 

120. Aroclor-1016 12674-11-2 0.5 80.0 
121. Aroclor - 1221 11104 - 28-2 0.5 80.0 
122. Aroclor-1232 11141-16-5 0.5 80.0 
123. Aroclor-1242 53469-21-9 0.5 80.0 
124 . Aroclor-1248 12672-29-6 0.5 80.0 

125. Aroclor-1254 11097-69-1 1.0 160.0 
126. Aroclor-1260 11096-82-5 1.0 160.0 

c Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for 
Pesticide/PCB TCL compounds are 15 .times the individual Low Soil/Sediment 
CRQL. 

* Specific quantitation limits are highly matr.ix 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 
quanti tat ion. Limits calculated by the laboratory for soil/sediment, 
cal...:ulated on dry weight basis as required by the contract ·, will be 
higher. ' 
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Table 7.2-5. Detection Limit Data for Chlorinated Herbicides (SW 8150) 

Detection Limits 
Aqueous* Solid+ 

Parameter (µg/L) (mg/kg) 

2,4-D 0.029 0.003 

2,4-DB 0.029 0.003 

2,4,5-T 0.029 0.003 

2,4,5-TP/Silvex+der. 0.029 0.003 

Dicamba (banvel) 0.029 0.003 

Dalapon 0.029 0.003 

Dichlorprop 0.029 0.003 

Dinoseb 0.029 0.003 

MCPA 0.588 0.050 

MCPP 0.588 0.050 

Source: ESE. 
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8.0 DATA REDUCTION, VALlDATION, AND REPORTING 

8.1 DATA REDUCTION AND REPORTING 

Data transfer and reduction are essential functions in summarizing information 

to support conclusions. It is essential that these processes are performed 

accurately and, in the case of data reduction, accepted statistical techniques are 

used. The contractor will use its in-house-developed computer system for data 

management. 

Example calculations will be included with the analytical method, where 

appropriate, to facilitate review. The entry of input data and calculations 

should be checked and the signature/initials of the data technician and 

reviewer(s) should accompany all data transfers with and without reduction. 

All QNQC procedures recommended in the SW846 analytical method used will 

be mandatory. The data flow scheme is presented in Figure 8.1-1. Reporting 

will be in the form of contract laboratory program (CLP) deliverables. The 

deliverable forms are provided in Attachment A. 

For routine analyses performed at the laboratory, sample response data 

information will be entered into the computer system by the analyst or other 

designated individual(s). The computer calculates the following: 

1. Linear or quadratic regression line for standards, 

2. Coefficients of variation for replicates, 

3. Spiked recoveries, 
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4. Reference sample concentrations, and 

5. Sample concentrations. 

Linear or quadratic equations will be used to calculate final data for laboratory 

analyses requiring a calibration curve: 

Concentration - Intercept+ M (Response)+ M2 (Response) 2 

The equation used to calculate final data is dependent on the linearity of the 

standard curve and method of analysis. 

Purgeable organics by GC/MS are calculated as follows: 

where: 

Concentration (µg/L) -
(Asa ) (Qis) 

(RF) (f½s) (PV) 

Asa = area from the extracted ion profile of the primary 

characteristics ion for the target analyte in the sample, 

Qis = quantity of the internal standard [nanograms (ng)], 

RF = response factor (see Section 6.2;2), 

~ = area from the extracted ion profile of the primary 

characteristic ion of the internal standard in the sample, 

and 

PV = purge volume (mL). 

Acid and base/neutral extractables are calculated as follows: 
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FE volume 

Asa_ = area from the extracted ion profile of the primary 

characteristic ion for the target analyte in the sample; 

~ = area from the extracted ion profile of the primary 

characteristic ion of the internal standard in the sample; 

Qis = quantity of the internal standard (ng); 

RF = response factor (see Section 5.2.2); 

. Volume injected (µL) 
FE = fraction extract analyzed = tr t 1 ( L), ex ac vo ume µ 

volume = volume of extracted sample (mL); and 

final extract 

DF = dil • & volume for injection (mL) 
ut1on 1actor = 1 . d'l . ( L) extract vo ume pnor to 1 ut1on m 

QC acceptance criteria (see Section 4.3) for the relative percent difference of 

replicate spike recoveries and for the range of acceptable recoveries will be 

stored in the computer data management files for each storage and retrieval 

(STORET) number/method code combination. If the samples in a sample lot 

do not pass all the QC checks (see Section 9.0), then the results reported in all 

samples processed in the same sample set may be considered as suspect and the 

analyses may need to be repeated. 
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Completed batch folders will be stored in a central location arranged by 

departments and numerically by batch number. Strip charts and copies of 

parameter notebooks will be stored in the batch folders. 

When the data set is complete for each sampling effort, the computer will be 

used to organize the information in the field group in a variety of formats. The 

final reports will be reviewed and approved by the laboratory coordinator. 

8.2 DOCUMENTATION OF RAW DATA 

8.2.1 GC/HPLC 

Prior to analysis, the analyst must obtain a file folder and all applicable 

logsheets and data sheets. 

8.2.2 EXTRACTION LOGSHEET 

An extraction logsheet, filled out by the analyst performing the sample 

extraction, will accompany each lot of samples throughout analysis. This sheet 

will include at least the following data: 

1. Project name and number, 

2. Extractor's initials, 

3. Type of sample matrix, 

4. Field group name; 

5. Sample numbers, 

6. Date extracted, 

7. Analyte group, 

8. Initial volume or wet weight of sample extracted, 
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9. Initial/final pH (water sample), 

10. Extracting solvent, 

11. Final volume/solvent, 

12. Date of cleanup (if required), 

13. Notes and comments affecting the extraction procedure, and 

14. Appearance of each sample. 

After extraction is complete, extraction logsheets will be filed in the batch 

folder and will accompany the extracted samples to the instrumental analyst. 

Each extract vial will be properly labeled. Each label will contain the following 

information: 

1. Project name, 

2. Sample number, 

3. Extraction concentration factor, 

4. Date extracted, 

5. Extractor's initials, and 

6. Field group. 

Instrument Logbooks 

During analysis, the following information will be recorded in the instrument 

notebook: 

1. A log of the types of analyses run on the instrument, to include: 

a. Column conditions and temperature zones, 

b. Sample numbers or other identification of samples, 

c. Reference to a method describing the analysis, 
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d. Analysis date, 

e. Detector used [e.g., FID, PIO, hall electrolytic conductivity 

detector (HDCD)], and 

f. Detector conditions. 

2. Service records are kept in a separate maintenance log. 

Chromatograms 

At the time of analysis, the analyst will include on the chromatogram the 

following information: 

1. Date and time of analysis, 

2. Analyst's initials, 

3. Instrument used, 

4. Field group name, 

5. Sample number and other identification for each chromatogram, and 

6. Concentration/dilution factor for each sample. 

The chromatograms, extraction logsheet, and copies of instrument logbooks will 

be placed in the batch file folder. 

Chromatographic Logsheets 

For each analysis, the analyst will record all pertinent information on a 

standard curve data sheet and chromatographic data logsheet. The standard 

curve data sheet lists the standards, their concentrations, and the respective 

responses. The chromatographic data sheet lists the samples in order of 

injection and the factors needed for calculating the concentrations. A sample 
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calculation using calculated response factors will appear on the back of the 

chromatographic data sheet if responses are calculated manually. 

After the analysis and data reduction are complete, the chromatograms and 

worksheets will be stored in the batch file folder and the data entered in the 

CIASS system. The folder will be turned in to Data Information Services to be 

stored in each department's designated filing location. 

Standards 

Prior to analysis, stock standard solutions and working solutions covering the 

working range of the method will be prepared. Procedures used in preparing 

the standards will be recorded in the standards preparation notebook. The 

following information must be recorded: 

1. Reference standard source, 

2. Lot number, 

3. Date of preparation, 

4. Analyst's name or initials, 

s. Actual weight measured, 

6. Volumetric flask volume, 

7. Calculated concentration, 

8. Solvent, 

9. Dilutions, and 

10. Expiration date. 
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Immediately after an analytical standard has been prepared, the standard will 

be transferred to an amber glass vial or bottle and properly labeled. Standards 

should be refrigerated when not in immediate use. 

8.2.3 GC/MS 

Prior to analysis, the extracting analyst must obtain a batch file folder and all 

applicable data sheets and logsheets. 

Extraction Logsheet 

Once a batch has been established, the sample extraction and analysis 

procedure begins. A GC/MS extraction logsheet, filled out by the analyst 

performing the sample extraction, will accompany the batch throughout 

analysis. This sheet will include at least the following data: 

1. Project name and number, 

2. Analyst's initials, 

3. Type of sample matrix, 

4. Field group name, 

5. Sample numbers, 

6. Date extracted, 

7. Analyte group (i.e., acids, base/neutrals), 

8. Initial volume or wet weight of sample extracted, 

9. Initial/final pH, 

10. Extract solvent, 

11. Final volume/solvent, 
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12. Date of cleanup, and 

13. Notes and comments affecting the extraction procedure. 

After extraction, extraction logsheets will be filed in the batch file folder and 

will accompany the extracted samples to the instrument analyst. The extract 

vial will be properly labeled. The label will contain the following information: 

1. Project name, 

2. Sample number, 

3. Extraction concentration factor and solvent used, 

4. Date extracted, 

5. Extractor's initials, and 

6. Field group. 

Sample Screening 

Sample extracts may be screened by a gas chromatograph with flame ionization 

detection (GC/FID) prior to GC/MS analysis to permit dilution of extracts (as 

required) to concentration levels compatible with the GC/MS instrument and 

column capabilities. 

Spectral Data and GC/MS Computer Quantitation Report 

The quantitative sample and standard data generated by the GC/MS data 

system and all mass spectral information will be labeled according to standard 

procedures and placed in the batch file folder. Manual data reduction sheets 

also will be placed in this folder. 
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Standards 

Prior to analysis, stock standard solutions and working solutions covering the 

working range of the instrument are prepared. Procedures used in preparing 

the standards must be recorded in the preparer's laboratory notebook. The 

following information will be recorded: 

1. Reference standard source, 

2. Lot number, 

3. Date of preparation, 

4. Analyst's name or initials, 

5. Actual weight (or volume) measured, 

6. Volumetric flask volume, 

7. Calculated concentration, 

8 . Solvent, and 

9. Dilutions. 

The analytical standard will be transferred immediately to a properly labeled 

amber glass bottle or vial after preparation. · Standards will be refrigerated 

when not in use. 

GC/MS Instrument Logbooks 

Whenever the GC/MS is used for sample analysis, the appropriate information 

will be recorded in an instrument logbook. 
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Compound Identification 

Compound identification will be made in terms of the full-scan mass spectrum 

generally obtained in the electron impact mode at 70 electronvolts (eV). 

Compound identification will require the presence of all significant major ions 

at the appropriate relative abundance as obtained with an authentic compound 

or reference spectrum from a reputable literature source. The selection of 

significant ions is strongly compound dependent, and because of this and other 

considerations, the identification of compounds will entail considerable 

professional judgment and experience. 

The most convincing evidence for compound identification is comparison of 

spectrum with that of an authentic compound obtained under identical 

operation conditions. When this is not possible due to compound availability, 

computer identification or manual library search will be used. 

When no tentative matches are found in the library, identification will be based 

on application of known fragmentation patterns, empirical correlations, and 

isotope abundance data. All data reported as a result of library searches will 

be reported as tentatively identified compounds (TICs). 

Compound Quantification 

The technique of extracted ion current profiles will be employed for the 

preliminary qualitative searching and for quantification of individual 

compounds. Appropriate internal standards will be employed to permit 

quantification in terms of the relative response to these internal standards. 
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Spiking with Internal Standards 

All samples will be spiked with quantitation standards just prior to the GC/MS 

analysis. Appropriate internal standards will be selected for the remaining 

categories. 

GC/MS Instrumental Detection limits 

The instrumental detection limit refers to the least quantity of material required 

to provide a total mass spectrum of sufficient quantity to permit compound 

identification. The mass spectrum must contain all major ions with the 

appropriate relative abundance within 35 percent of either an authentic 

compound analyzed under identical conditions or an appropriate reference 

spectrum from the literature. 

Data Management 

Output from the GC/MS/DS is variable, depending on the project. However, 

all raw data such as mass chromatograms will be stored on magnetic tape. The 

final results are transmitted to the main computer system by project and sample 

number. The calculation results, which are the quantification reports, will be 

kept in the GC/MS room by these same identifiers. The frame reference 

number (FRN) is obtained from the quantification reports. All magnetic tapes 

are kept in sequential order with respect to the FRN. By following this 

sequence, it is possible to obtain all raw data for a particular sample number. 

The GC/MS computer generates a data file that is transmitted to the computer 

system. The data information center reads the transmitted data and generates a 
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batch report. The batch is returned to the analyst for review. The batch 

folder, containing the quantification report, batch report, and copies of 

logsheets, is stored in the central filing location. 

8.2.4 TRACE METALS 

Strip Charts--At the time of analysis (currently only applicable to mercury by 

cold vapor), the following information will be recorded on the strip chart: 

1. Analyst's name, initials, or employee number; 

2. Date of analysis; 

3. Instrument/method used; 

4. Element of interest; 

5. Instrument conditions; 

6. Sample matrix; and 

7. Comments. 

During analysis, the analyst will indicate on the strip chart sample numbers, QC 

samples, blanks, and standards. 

After the data have been reduced and recorded in the instrument notebook, the 

strip charts are placed in a batch file folder together with the copies of the 

digestion logsheet, copies of the instrument logbook, and reduction sheets. 

These data are entered manually or automatically uploaded to the computer 

system to generate a uniquely numbered batch. The analyst reviews the data 

and validates the correct transcription of data into the computer system. Then, 
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the batch is signed and submitted to Data Information Services to be stored in 

the central filing system. 

For ICAP, the ICAP computer produces a data file that is evaluated and 

transmitted to the computer system. The data information center reads the file 

and generates a batch. The batch is returned to the analyst for review. The 

batch, the data file, and copies of logsheets are placed in the batch folder and 

stored in the central filing location. 

Laboratory Notebooks 

Each instrument will have its own laboratory notebook. After each analysis, 

the analyst will record in the notebook the following information: 

1. Problems encountered during the digestion/analysis, 

2. Comments about the samples and/or analytical procedure, 

3. Instrument used, 

4. Method used [graphite furnace atomic absorption (GFM), cold vapor 

atomic absorption (CVM), ICAP], 

5. Date of analysis, 

6. Analyst(s), 

7. Element, 

8. Sample matrix, 

9. Instrument conditions, 

10. Sample numbers, 

11. QC data, 
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12. Raw data, and 

13. Blank subtracted responses. 

Standards 

Stock standard solutions are purchased from vendors. These stock solutions are 

certified by the vendor for purity and concentration. 

Volumetric dilutions are made from the stock solution to obtain working 

solutions. Serial dilutions are then made from the working solutions to obtain 

working standards to be used to generate standard curves. Working standard 

solutions are stored in volumetric flasks and properly labeled with the following 

information: 

1. Preparer's name or initials, 

2. Date of preparation, 

3. Element(s), and 

4. Concentration. 

8.3 DATA REVIEW/VAUDATION IN TIIE LABORATORY 

The following procedures are used for review/validation of data. Data review 

is initiated by the bench analyst upon conversion of raw data into reportable 

data. The bench analyst reviews preliminary data, holding times and precision, 

accuracy, and calibration checks. The analyst provides explanation and/or 

corrective action for any method control parameters which are outside criteria 

and signs the analytical bat_ch when satisfied with the data. 
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The analyst's supervisor or a designated reviewer also reviews the analytical 

batch and any explanations or corrective actions provided by the analyst. If the 

supervisor or designee is not satisfied with the explanations or corrective 

actions, an additional explanation or corrective action is provided in the batch. 

The supervisor or designee signs the analytical batch when satisfied with the 

data. 

The laboratory coordinator reviews analytical data batches that have 

explanations and corrective actions and signs the analytical batch when satisfied 

with the data. The laboratory coordinator also reviews all final data reports for 

inconsistencies and completeness prior to releasing the reports to the client; 

qualification of data and/or QNQC summaries are provided as appropriate. 

All outliers will be handled as per the EPA validation SOPs (Attachment B). 

8.4 DATA REVIEW BY PROJECT OA OFFICER 

The project QA officer will review the data according to the guidelines provided 

in Region II SOPs. The goal is to ensure that the analytical data meet the 

general QNQC criteria recommended in SW846. The CLP inorganic and 

organic results forms will be used (see Attachment A). This will enable the 

data to be validated by the Region II SOP (see Attachment B). 

All field information must be recorded in sequentially numbered bound 

notebooks and be made using noneraseable, waterproof ink. The notebook 

pages must themselves be sequentially numbered from one through to the end. 
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The use of standardized forms (e.g., field trip approval form, field sampling 

request form, field data sheet, well sampling request form, field data sheet, well 

sampling data log, equipment calibration forms, etc.) is permitted, but these 

must be assembled into logbooks, sequentially numbered, and bound prior to 

field use. The field sample custody records (i.e., forms) must also be bound 

and kept in the project files along with the other notebooks and field 

documents. 

Field team leaders are responsible for initial data validation including: 

1. Use of properly calibrated instruments, 

2. Following appropriate SOPs, and 

3. Making careful and complete records of field activities. 

Final validation of field data is conducted by the project manager (or task 

manager). 
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9_0 INfERNAL QC CHECKS 

9.1 GENERAL OC REQUIREMENTS 

Analytical QC procedures are those steps taken by the laboratory in day-to-day 

activities to achieve the desired accuracy, precision, reliability, and 

comparability of analytical data. Each analytical chemistry department manager 

and analyst is responsible for performing the analysis in accordance with the 

defined quality control practices outlined in this manual. 

For all analyses performed by ESE, the QC checks described in this section are 

mandatory unless alternate procedures are given in the project QA plan or 

otherwise agreed upon by the laboratory coordinator and the project QA 

supervisor. Tables 9.1-1 and 9.1-2 summarize minimum QC sample 

requirements. The QC samples specified in Table 9.1-1 will be prepared and 

analyzed as stated in the analytical methods. 

For analyses where no sample extraction or preparation is required, the number 

of samples that can be analyzed as one set during a 24-hour period will 

determine the number of samples per lot for QC purposes. 

The QA supervisor may insert into the batch either a spiked sample or a 

duplicate of a previously analyzed sample for QC purposes. The QA supervisor 

will monitor the results of this sample to ensure that the analysis meets QA 

criteria for the project. 

C-153 



C'.l 
I ..... 

l.J1 
~ 

C-SEADRIFS.4/QAPP-9 .2 
Section No. --"-9 __ _ 
Revision No. _.::..1 __ _ 
Date 04/29/91 
Page _2_ of~1~4..__ __ 

Table 9.1-1. Minimum QC Sample Requirements for Nonmetallic Inorganics Analysis 

Standard Matrix* 
(QC Check SamQle) 

Replicate Sample Sample Filter Blank 
Sample Lot Spike Spike Matrix Spike+ Replicate Method Blank (as required) 

EACH LOT OF 5 TO 20 SAMPLES** 

Cyanide, chloride, sulfate 1 1 1 1 1 

Alkalinity, COD, BOD, TOC, 1 1 
Hardness, Residue 

EACH LOT OF 1 TO 4 SAMPLES 

Cyanide, chloride, sulfate 1 1 1 1 

Alkalinity, COD, BOD, TOC, 1 1 
Hardness, Residue 

Note: -- = not applicable for this analysis. 

* Standard Matrix Spike is a spike into a blank matrix which is carried through sample preparation or extraction to sample analysis. The 
blank matrix is a reagent blank for aqueous samples and a standard soil for solid matrix, if available; if standard soil is not available, 
spiking is done on a reagent blank. This spike is also called a QC Check Sample because the standards used to prepare the spiking 
solution are from a different source than those used for the calibration standards. 

+ Sample Matrix Spike is a spike into a sample matrix which is carried through sample preparation or extraction to sample analysis. 
** A sample lot containing 5 to 20 samples may be processed as several smaller analytical batches. An analytical batch should contain at a 

minimum a standard spike (QC check sample) and a method blank. 

Source: ESE. 
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Table 9.1-2. Minimum QC Sample Requirements for Organics and Metals Analysis 

Sample Lot 

EACH LOT OF 5 TO 20 SAMPLES** 

All analyses 
(except GC/MS, 
organochlorine 
pesticides, 
and PCBs) 

GC/MS, organo-
chlorine, 
pesticides, PCBs, 
and herbicides 

EACH LOT OF 1 TO 4 SAMPLES 

All analyses 
(except GC/MS, 
organochlorine, 
pesticides, and 
PCBs) 

C-SEADRIFS.5/QAPP-H .1 S 
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Sam2le Matrix* Standard Matrix 
Replicate Spike+ 

Spike Spike (QC Check Sample) 

1 1 1 

1 1 1 

1++ 1 
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Filter Blank 
Surrogate Method Blank (as required) 

1 1 

All 1 1 
samples 
spiked 

1 1 
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Table 9.1-2. Minimum QC Sample Requirements for Organics and Metals Analysis (Continued, Page 2 of 2) 

Sample Lot 

GC/MS, organo
chlorine, 
pesticides, PCBs, 
and herbicides 

Sample Matrix* 
Replicate 

Spike Spike 

Note: -- = not applicable for this analysis. 

Standard Matrix 
Spike+ 

(QC Check Sample) 

1 

Surrogate 

All 
samples 
spiked 

Method Blank 

1 

Filter Blank 
(as required) 

1 

* Sample Matrix Spike is a spike into a sample matrix which is carried through sample digestion or extraction to sample analysis. 
+ Standard Matrix Spike is a spike into a blank matrix which is carried through sample digestion or extraction to sample analysis. The 

blank matrix is a reagent blank for aqueous samples and a standard soil for solid matrix, if available; if standard soil is not available, 
spiking is done on a reagent blank. This spike is also called a QC check sample because the standards used to prepare the spiking 
solution are from a different source from those used for the calibration standards. 

** A sample lot containing 5 to 20 samples may be processed as several smaller analytical batches. An analytical batch should contain at a 
minimum a check sample and a method blank or filter blank. For GC/MS, pesticides, and PCBs, besides the QC check sample and method 
blank, the surrogates should also be included in a batch. 

+ + The sample matrix spike QC requirement for each lot of 1 to 4 samples can be replaced by surrogate spiked into the samples. 

Source: ESE. 
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Spikes will be placed into sample matrices for organics and metals analyses. 

Samples will be split into duplicates, spiked, and analyzed. The relative-percent 

difference between the spike and the replicate spike will be used to assess 

analytical precision. Selection of the sample to be split and spiked may be 

made by the client or by the laboratory. 

For nonmetallic inorganic analysis, control spikes will be placed into standard 

matrices. Standard matrix spike duplicates will be prepared and analyzed. The 

relative-percent difference between the spike and the replicate spike will be 

used to assess analytical precision. 

The contractor controls sample analyses on those QC criteria that are actually 

under the control of the technicians and analysts performing the analytical 

procedure; therefore, emphasis is placed on calibration, method blanks, and QC 

check sample (standard matrix spike) results. When these are within criteria, 

method performance is documented. Surrogates and sample matrix spikes will 

be reported and evaluated for precision and accuracy, but not necessarily used 

for method control. A surrogate or sample matrix spike that has recoveries 

outside of criteria limits will be evaluated against other available QC data 

within that batch in order to determine if the method is in control. Failure of 

a surrogate or sample matrix spike to achieve the acceptance criteria when a 

QC check sample in the same batch has acceptable recoveries often only 

documents that the method employed is not applicable to that particular matrix, 

not that the method is out of control. 
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In the following subsections, those criteria marked with an asterisk (*) will be 

used to control the sample analysis. Precision and spike recovery checks were 

presented in Section 4.0. In addition to the QC samples specified in the 

following subsections, field QC blanks will be prepared and analyzed. 

9.2 GC/MS MINIMUM 0C 

For GC/MS analyses of 5 to 20 samples,' the following minimum QC checks will 

apply: 

1. All samples spiked with surrogates. 

2. At least one spike in sample matrix with selected actual analytes and 

surrogates will be analyzed. 

3. At least one duplicate spike in sample matrix with selected actual 

analytes and surrogates will be analyzed. 

*4. At least one QC check sample spike in blank matrix will be analyzed 

(spiked with surrogates and selected analytes). 

*S. At least one method blank will be analyzed (spiked with surrogates). 

*6. One calibration standard will be run .and a daily response factor within 

25· percent of initial calibration response factor for selected calibration 

check compounds. 

*7. Instrument tuning protocols will be performed and be within criteria 

prior to analysis. 

Note: An MS and MSD may not be performed for every analytical batch but 

will be performed at a rate of one MS and one MSD per 20 environmental 

samples. 
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For GC/MS analyses of less than five samples, the following minimum QC will 

apply: 

1. All samples will be spiked with surrogates. 

*2. At least one QC check sample spike in blank matrix with selected 

actual analytes and surrogates will be analyzed. 

*3. At least one method blank will be analyzed. 

*4. One calibration standard will be run and a daily response factor will 

be within 25 percent of initial calibration response factor for selected 

calibration check compounds. 

*S. Instrument tuning protocols will be performed and be within criteria 

prior to analysis. 

9.3 GC/HPLC MINIMUM 0C 

For GC-nonvolatiles an high-pressure liquid chromatography (HPLC) analyses of 

5 to 20 samples, the following minimum requirements will apply: 

1. All samples spiked with surrogate (dibutyl-chlorendate) for 

organochlorine pesticides and PCBs analysis only . . 

2. At least one spike in sample matrix with selected analytes will be 

analyzed. 

3. At least one duplicate spike in sample matrix with selected analytes 

will be analyzed. 

*4. At least one QC check sample (a spike with selected analytes into a 

blank matrix) will be analyzed. (Note that a surrogate will be added 

for PCBs only). 
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*S. At least one method blank will be analyzed. 

*6. At least five standards will be run for a standard curve. 

*7. Correlation coefficient of the standard curve will be equal to or greater 

than 0.995. 

*8. Samples will be within concentration range of standards. 

9. · Midlevel calibration standard repeated at the middle of run (if run 

covered more than a 12-hour period) and at the end of run, and 

response of the control analytes must be within 20 percent of initial 

response. 

10. Detection limits for each parameter will be determined and checked to 

ensure they meet limits specified for the field group. 

Note: An MS and MSD may not be performed for every analytical batch but 

will be performed at a rate of one MS and one MSD per 20 environmental 

samples. 

For GC-nonvolatiles and HPLC analyses of less than 5 samples, the following 

minimum requirements will apply: 

1. All samples spiked with surrogate (dibutyl-chlorendate) for 

organochlorine pesticides and PCBs only. 

*2. At least one QC check sample (a spike with selected analytes into a 

blank matrix) will be analyzed. (Note that a surrogate will be added 

for organochlorine pesticides and PCBs only). 

3. At least one spike in the sample matrix for methods with no 

surrogates. 

C-160 



C-SEADRIFS.4/QAPP-9.9 
Section No. 9 __.... __ _ 
Revision No. ---=1~--
Date 04/29/91 
Page _9_ of """'1""'"4 __ 

*4. At least one method blank will be analyzed. 

*5. At least five standards will be run for a standard curve. 

*6. Correlation coefficient of the standard curve will be equal to or greater 

than 0.995. 

*7. Samples will be within concentration range of standards. 

8. Mid-level calibration standard repeated at the end of run and response 

of control analytes must be within 20 percent of initial response. 

9. Detection limits for each parameter will be determined and checked to 

ensure they meet limits specified for the field group. 

For GC-volatiles analyses of 5 to 20 samples, the following minimum 

requirements will apply: 

1. At least one spike in sample matrix with selected analytes will be 

analyzed. 

2. At least one duplicate spike in sample matrix with selected analytes 

will be analyzed. 

*3. At least one QC check sample spike in blank matrix will be analyzed 

(spiked with selected analytes). 

*4. At least one method blank will be analyzed. 

*5. At least five standards will be run for a standard curve. 

*6. Correlation coefficient of the standard curve will be equal to 

or greater than 0.995. 

*7. Samples will be within concentration range of standards. 

8. Midlevel calibration standard repeated during the run and response of 

control analytes must be within 20 percent of initial response. 
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9. Detection limits for each parameter will be detennined and checked to 

ensure they meet limits specified for the field group. 

Note: An MS and MSD may not be performed for every analytical batch but 

will be performed at a rate of one MS and one MSD per 20 environmental 

samples. 

For GC-volatiles analyses of less than five samples, the following minimum 

requirements will apply: 

*1. At least one QC check sample spike in blank matrix will be analyzed 

(spiked with selected analytes) . 

2. At least one sample matrix spike. 

*3. At least one method blank will be analyzed. 

*4. At least five standards will be run for a standard curve. 

*S. Correlation coefficient will be equal to or greater than 0.995. 

*6. Samples will be within concentration range of standards. 

7. Midlevel calibration standard repeated during the run and response of 

control analytes must be within 20 percent of initial response. 

8. Detection limits for each parameter will be detennined and checked to 

ensure they meet limits specified for the field group. 

9.4 TRACE METAIS--ATOMIC ABSORPTION AND ICAP SPECfROSCOPY 
MINIMUM OC 

For each lot of 5 to 20 samples analyzed by AAS, the following QC checks will 

apply: 

C-162 



C-SEADRIFS.4/QAPP-9.11 
Section No. __._9 __ _ 
Revision No. ----'1 ____ _ 
Date 04/29/91 
Page _11_ of...::1:....:.4 __ 

1. At least one spike in sample matrix will be analyzed. 

2. At least one duplicate spike in sample matrix will be . analyzed. 

*3. At least one QC check sample spike in blank matrix will be analyzed 

(spiked with all analytes). 

*4. At least one method blank will be analyzed. 

*5. At least five standards will be analyzed for a standard curve. 

*6. Correlation coefficient of the standard curve will be equal to or greater 

than 0.995. 

*7. Samples will be within concentration range of the standards. 

8. A midlevel standard will be reanalyzed at the middle of the run (if 

there are more than 10 samples) and at the end of a run, and its 

response will be within 20 percent of true value. 

9. At least one filter blank will be analyzed with all filtered samples. 

10. Detection limits for analytes will be determined and checked to ensure 

they meet limits specified for the field group. 

Note: An MS and MSD may not be performed for every analytical batch but 

will be performed at a rate of one MS and one MSD per 20 environmental 

samples. 

For each lot of 5 to 20 samples analyzed by ICAP, the following QC checks will 

apply: 

1. At least one spike in sample matrix with selected analytes will be 

analyzed. 
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2. At least one duplicate spike in sample matrix with selected analytes 

will be analyzed. 

*3. At least one QC check sample spike in blank matrix will be analyzed 

(spiked with selected analytes). 

*4. At least one method blank will be analyzed. 

5. · At least one interference check standard will be analyzed. 

*6. At least one calibration standard will be analyzed. 

*7. Samples will be within concentration range of the instrument. 

8. A calibration standard will be reanalyzed at the middle of the run (if 

there are more than 10 samples) and at the end of a run, and the 

responses of the calibration check analytes will be within 20 percent of 

true values. 

9. At least one filter blank will be analyzed with all filtered samples. 

10. Detection limits for analytes will be determined and checked to ensure 

they meet limits specified for the field group. 

Note: An MS and MSD may not be performed for every analytical batch but 

will be performed at a rate of one MS and one MSD per 20 environmental 

samples. 

For less than five samples analyzed by AAS, the following QC checks will apply: 

*1. At least one QC check sample spike in blank matrix will be analyzed 

(spiked with all analytes). 

2. At least one sample matrix spike. 

*3. At least one method blank will be analyzed. 
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*4. At least three standards will be analyzed for a standard curve. 

*5. Correlation coefficient of the standard curve will be equal to or greater 

than 0.995. 

*6. Samples will be within concentration range of the standards. 

7. A midlevel standard reanalyzed at the end of a run and its response 

will be within 20 percent of true value. 

8. At least one filter blank will be analyzed with all filtered samples. 

9. Detection limits for analytes will be determined and checked to ensure 

they meet limits specified for the field group. 

For each lot less than five samples analyzed by ICAP, the following QC checks 

will apply: 

*1 . At least one QC check sample spike in blank matrix will be analyzed 

(spiked with selected analytes) . 

2. At least one sample matrix spike. 

*3. At least one method blank will be analyzed. 

*4. At least one interference check standard will be analyzed. 

*5. At least one calibration standard will be analyzed. 

*6. Samples will be within concentration range of the instrument. 

7. A standard will be reanalyzed at the end of a run, and the analytes 

will be within 20 percent of true value. 

8. At least one filter blank will be analyzed with all filtered samples. 

9. Detection limits for analytes will be determined and checked to ensure 

they meet limits specified for the field group. 
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9.5 OC OUTilERS 

QC data that exceed criteria (in either value or frequency) either result in 

reanalysis (when appropriate and/or possible) or will be summarized in a QC 

Outlier Summary as part of the data deliverable according to EPA validation 

SOPs. These will include MBs, RPs, blank ·spikes, and blank SPs, sample matrix 

spikes and SPMs, surrogates, and holding times as applicable to the methods. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

Two types of audit procedures will be used to assess and document 

perfonnance of project staff: system audits and performance audits. These are 

perfonned at frequent intervals under the direction of the project QA 

supervisor. These audits form one of the bases for corrective action 

requirements and constitute a permanent record of the conformance of 

measurement systems to QA requirements. 

System audits are inspections of training status, records, QC data, calibrations, 

and conformance to SOPs without the analysis of check samples. System audits 

will be performed periodically on laboratory, office, and field operations. 

The system audit protocol is summarized as follows: 

1. Field Operations--The project QA officer will periodically check: 

a. Field notebooks, logsheets, bench sheets, tracking forms, and 

report any inconsistencies and/ or omissions; 

b. Field sampling plans; and 

c. Sample site briefing package. 

2. Laboratory Operations--The project QA officer will periodically check: 

a. Parameter and/or laboratory notebooks; 

b. Instrument logbooks; 

c. Sample log-in, dispensing, and labeling for analysis; and 

d. Updating of QC criteria for spike recoveries. 

C-167 



C-SEADRIFS.4/QAPP-10.2 
Section No. __;:.1.aa..0 __ _ 
Revision No. --=-1 __ _ 
Date 04/29/91 
Page _2_ of _4.__ __ 

In addition, the project QA officer will monitor analyses to assure 

complete adherence to approved analytical methods. 

3. Final Reports--The project QA officer will review all final reports and 

deliverables to the client. 

Performance audits may include conductance of field audits (currently not 

scheduled for this project) and evaluation and analysis of check samples. Field 

audits may be performed on the project to ensure that sampling procedures are 

performed according to the QA plan. EPA will have an oversite contractor 

onsite during field activities. EPA personnel will be onsite to conduct field 

audits, as time allows. 

Peer review of all deliverable reports and data supporting this project will be 

performed by technically qualified individuals from each major discipline 

represented in the deliverable. Figure 10.0-1 is a sample Deliverable Review 

Sheet to be used in this project. 

The contractor laboratory is participating in the following proficiency programs: 

1. National Institute of Occupational Safety and Health (NIOSH) 

through its Proficiency Analytical Testing Program (PAT), 

2. NIST proficiency testing program under the National Voluntary 

Laboratory Accreditation Program (NVLAP) for bulk asbestos, 

3. EPA Water Pollution and Water Supply proficiency programs, 

4. EPA Radiochemistry Intercomparison Study and Blind Performance 

Samples, 

C-168 



SE.AD Rl-1'5 ~ 10l90LB 

C-SEADR1FS.4/QAPP-10.3 
Section No. __::1:..:0:...._. __ 
Revision No. --'1~ __ _ 

: DELIVERABLE REVIEW SHEET Date _04:::....!.L/.=2:..::.9,..../9~1=---
Page _3_ of _4.,__ __ 

CLIENT 

PROPOSAL/PROJECT NUMBER __________ _ OATE/TIMETOLE.A\IEESE. ___________ _ 

PAOPOSAU PROJECT ,..AN.OGER _________ _ CLIENT OUE OATE 

.oun,0R1S1. ________________ _ DOCUMENT COOROINATOR 

REWEWCJIECICUST REQUIRED REVIEW OPTIONAL REVIEW 

mu, - -a ... 

I O(,t(WEA s I 
lNIT IAI...S ! 

I 

I 

APP~QVALS 

•uo,reo ev 

0OCUM(HT IS!CTlOH 

Document 
- -

I 
I I I 

' I 

: 
: 

! 

! 

I I 
I I 

- - . -
I I I I 
I I 

l I I 

' 
I I I 

I 

l 

' 
I 

i 

: l 

I 

I 

' i 
' I 

~ Ae,aw,,.a , .. ._ ov 11 •••11 on,e , ..,....., o,,_ "'~ ewt"Of '" ,,_.. c11eoof'let 
, tJlle,au"ea F & A 1 .. ..,. 10,, o,ooo.a,, 

-

I l 
I 

.__ . ..,., ,,. .. 
1=~: - -
i I 
I I 

I 
I ! 

I 

; 

I 

' 

I A.av,,..,,,... Dy 1100,IIOf"I' COOtOU\110, Ot offlie,f •nctl•IOYAI to, laDC)fllO"" 0811 l ec,o,11 

Figure 10.0-1 
DELIVERABLE REVIEW SHEET 

SOURCE: ESE. 
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5. State of New York through its Environmental Laboratory Approval 

Program (ELAP) for public drinking water and environmental samples 

categories, 

6. State of California Department of Health, and 

7. USACE. 

The licenses, accreditations, and certifications held by the analytical laboratory 

are the following: 

1. American Industrial Hygiene Association (AIHA), 

2. NIST for bulk asbestos, 

3. State of Florida Department of Health and Rehabilitative Services 

(HRS) for environmental and drinking water analyses, 

4. New York Department of Health, 

5. New Jersey Department of Environmental Protection, 

6. South Carolina Department of Health and Environmental Control, 

7. EPA Contract Laboratory Program (CLP)--both organics and 

inorganics, 

8. State of Florida DHRS for Radiochemistry, 

9. USACE, 

10. U.S. Navy, 

11 . State of California Department of Health, and 

12. State of Tennessee Department of Health and Environment. 
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11.0 PREVENTIVE MAINTENANCE 

To minimize the occurrence of instrument failure and other system malfunction, 

a preventive maintenance program for field and laboratory instruments was 

implemented. The preventive maintenance performed for each major piece of 

field and analytical equipment is listed in the following sections. 

11.1 SAUNilY /CONDUCTIVITY /fEMPERATURE METER AND PROBE 

Preventive maintenance protocol for the Yellow Springs Instruments (YSI) meter 

and probe involves red-lining the meter to check the condition of the batteries. 

Probe preventive maintenance involves verification of temperature readings 

using a mercury thermometer and verifying that the probe does not need 

cleaning. A fouled probe is discovered by measuring a standard on the Xl 00 

and Xl 0 ranges, then depressing the CELL TEST button. If the meter reading 

falls more than 2 percent, the probe is fouled and will be cleaned. 

Replacement membranes will be available. 

11.2 pH METERS AND COMBINATION pH ELECTRODES . 

Preventive maintenance for the pH meter and electrodes primarily involves the 

proper care of the electrode. Electrodes are stored in a 1 :1 solution of pH = 7 

buffer and deionized water. The hole to add the internal filling solution must 

be plugged at all times to prevent evaporation of the solution when the 

electrode is not in use. When the internal filling solution has dried out, the 

chamber will be rinsed with deionized water before replacing the filling 

solution. This step prevents clogging of the probe and poor ( < 100 percent) 
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slope adjustments when calibrating the electrode. Whenever slope readings are 

deteriorating or a low ionic strength sample gives erroneous readings, the 

electrode will be treated with 1 normal (N) potassium hydroxide (KOH) and lN 

HCL 

Spare parts such as a replacement probe and fresh buffer solutions will be 

available for the system at all times. 

11.3 CONDUCTIVITY BRIDGE AND CElL 

Preventive maintenance for the Beckman conductivity bridge involves keeping 

the rechargeable battery fully charged. Care for the conductivity cell involves 

storage in deionized water. Replatinization of the conductivity cell is performed 

according to Standard Methods only when the cell response becomes erratic, a 

sharp endpoint cannot be obtained, or when inspection shows that any of the 

platinum black has flaked off. 

11.4 GC/HPLC 

GC septa will be replaced as needed. Frequent injections will require 

replacement daily. To prevent contaminants from reaching the detector or 

columns, carrier and detector gases will be changed when the supply of gas in 

the cylinder falls below 100 pounds per square inch (psi). , Molecular sieves 

and oxygen traps used in the gas lines will be replaced regularly. GC detectors 

will be periodically removed and cleaned to remove accumulations which can 

affect instrument performance. 
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Instrument calibration curves will be monitored and compared to historical 

performance. Excessive noise, low response, and poor precision indicate a dirty 

detector; more frequent detector cleanings may be required. Spare columns, 

packing materials, instrument cables, and printed circuit boards will be available 

in case of breakage or malfunction to minimize instrument downtime. 

11.5 ANALYTICAL BALANCE 

Analytical balances will be cleaned and calibrated semiannually by 

manufacturers' representatives. The accuracy of analytical balances will be 

checked daily using standard weights. It is imperative that the balance 

logbooks be maintained daily. 

11.6 ATOMIC ABSORPTION 

Routine preventative maintenance on the atomic absorption systems primarily 

consists of keeping components clean (to prevent acid corrosion), replacing 

expendables, and monitoring instrument response. Instrumental response is 

compared to historical data and the manufacturers performance specifications to 

verify instrument sensitivity. Sample cells (e.g., graphite furnace, hydride cell, 

and burner/spray chamber) are cleaned periodically to prevent serious 

contamination. Sufficient stock of spare parts and expendables is maintained at 

all times to ensure continuous operation. Manufacturers' service representatives 

inspect instrument optics and other components at least once per year. 
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11.7 ICAP 

Routine maintenance on the ICAP system by manufacturers' representatives is 

performed annually. In addition, a quarterly service contract is maintained on 

the minicomputer. Periodically, the analyst will dismantle, dean, and 

reassemble the torch and nebulizer to prevent serious sensitivity problems. 

Calibration with selected standards will be performed daily to ensure that the 

instrument performance has not deteriorated. Failure to achieve standardization 

could require cleaning, including changing the tubing of the sample delivery 

system. 

Spare parts are available for the system components most likely to experience 

failure. 

11.8 GC/MS 

All routine preventive maintenance performed for gas chromatographs also will 

be performed for the GC/MS equipment. In addition, the ionizing source will 

be periodically dismantled, thoroughly cleaned, and reassembled to prevent 

serious sensitivity problems. Calibration with selected mass standards will be 

performed daily to ensure that instrument performance has not deteriorated. 

The failure to achieve calibration will require source cleaning. Spare parts and 

equipment will be available for the system components most likely to 

experience failure. Routine maintenance by the manufacturers' representatives 

will be performed annually. 
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12-0 CALCULATION OF DATA QUALllY INDICATORS 

12_1 PREOSION 

Precision is a measure of agreement among measurements performed using the 

same test procedure. Precision will be assessed for applicable parameters by 

calculating the RPO of two duplicate spike samples as follows: 

RPO = Ri - Rz x 100 
(R1 + R2)/2 

where: R1 and Rz = concentration of Replicate Spikes 1 and 2, 

respectively. 

This calculated RPO value is compared to the maximum value considered 

acceptable for this project (refer to Section 7.0). The values given in 

Section 7.0 are precision objectives for this project and are based on EPA 

criteria (for water samples) or historical laboratory data from replicate 
-

measurements. These maximum values represent the upper control limit for the 

analysis. Since an absolute value is used for the difference between R1 and R2, 

there is no lower control limit. 

12.2 ACCURACY 

Accuracy is the degree of agreement between a sample's target value (known 

concentration) and the actual measured value. Accuracy for this project is 

measured by calculating the percent recovery (R) of known levels of spike 
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compounds into appropriate sample matrices. Percent recovery is calculated as 

follows: 

100 x [(Spike Sample Con.)(Sample + Spike Vol.) 

R= - (Sample Vol.) (Sample -Cone.)] 
(Spike Cone.) (Spike Volume) 

The following equation is an example of how R would be calculated: 

1 mL of spike with concentration of 100 ppb 

10 mL of sample with concentration of 10 ppb 

spiked sample concentration of 20 ppb 

R = 100 X (20)(11) - (10)(10) = 
(1)(100) 

120 
100 x 

100 
= 120 percent 

Each calculated R value is compared to the accuracy criteria listed in 

Section 4.3. The accuracy ranges provided in Section 4.3 are based on the 

mean accuracy measured or expected (based on EPA data) for each parameter 

plus or minus 3 standard deviations of the mean. 

If RPO or R values do not meet acceptance criteria as specified in Section 4.3, 

results reported in all samples processed as part of the same set must be 

labeled as suspect, and the samples may need to be repeated. The project QA 

supervisor will be notified, and the necessary corrective action implemented. 
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C-SEADRJFS.4/QAPP-12.3 
Section No. --=12=---
Revision No. --"-1 __ _ 
Date 11/04/90 
Page _3 _ of _4,__ __ 

Completeness is defined by EPA as "a measure of the amount of valid data 

obtained from a measurement system compared to the amount that was 

expected to be obtained under correct normal conditions" (EPA, 1980). A 

completeness of at least 90 percent for each parameter is the objective for this 

project. Following completion of the analytical testing, percent completeness 

will be calculated as follows: 

Completeness (%) 
for parameter y 

= # of valid y values reported x 100 
# of samples collected for analysis of y 

If completeness is less than 90 percent for any parameter(s), the principal 

engineer will be notified immediately. The principal engineer is responsible for 

determining if resampling will be necessary to meet project objectives and will 

inform the QA supervisor and analytical task manager of the decision. 

12.4 DETECTION LlMITS 

The detection limit of the method is the lowest sample concentration which can · 

be reliably recovered and measured in the sample matrix with a low 

background level. To determine absolute method detection limits (MDL), 

statistically based procedures are available from EPA methods. 
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The detection limit is defined as follows for all measurements: 

MDL = tcn-1, 1-a = o.99) x S 

where: MDL = method detection limit 

S = standard deviation of the replicate analyses 

tcn-l,l-a = 0_99) =Students' t-value appropriate to a 99 percent confidence level and 

a standard deviation estimate with n-1 degrees of freedom 
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Corrective action is necessary when any measurement system fails to follow this 

QA plan. Items which may need corrective action range from a minor problem 

of a field team member failing to sign a field form to a major problem of an 

analyst using an improper analytical method. For this reason, corrective action 

protocols must be flexible. 

In general, items needing corrective action fall into three correction categories: 

short-term, long-term, and QC; each requires different action. 

13.1 SHORT-TERM CORRECTIVE ACI10NS 

These actions consist of minor and major problems which can be corrected 

immediately. Examples include failure to date or sign a field form, incorrectly 

preserving sample, and errors in data entry. Corrective action is initiated by 

verbally calling attention to the problem and then followed by a written 

notification. 

13.2 LONG-TERM CORRECTIVE ACl10NS 

Actions consist of minor and major problems which require a series of actions 

to resolve the problem. The actions to be taken are coordinated by the QA 

supervisor, and a QA corrective action and routing form (see Figure 13.2-1) is 

used to track the action. An example of this type of corrective action is as 

follows: 
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C-SEADRJFS.4/QAPP-13.2 
Section No. 13 

QUALITY ASSURANCE CORRECTIVE ACTION Revision No. 1 

REQUEST AND ROUTING FORM Date 10L29L90 
Page _2_ of 4 

1. IDENTIACATION OF A PROBLEM: CA# 

Originator: Date: 

Nature of Problem: 

2. DETERMINATION OF REQUIRED ACTION: 

Responsibility Assigned to: Due Date: 

Recommended Action: 

3. IMPLEMENTATION OF REQUIRED ACTION: 

Responsibility Assigned to: Due Date: 

4. ASSURING EFFECTIVENESS OF ACTION: 

Responsibility Assigned to· Due Date: 

Procedure to Assure Effectiveness: 

Figure 13.2-1 
QUALITY ASSURANCE CORRECTIVE U.S. ARMY CORPS 
ACTION REQUEST AND ROUTING FORM OF ENGINEERS 

HUNTSVILLE, ALABAMA 
SOURCE: ESE. 
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Problem--A field team member fails to calibrate an HNU meter in .the field 

prior to use. 

Corrective Action--The problem is identified by the person originating the 

corrective action, responsibility is assigned to an appropriate person (may 

be someone other than person failing to calibrate the meter), an 

appropriate standard gas is selected, the gas is ordered, receipt of the 

shipment gas is verified that the order is filled properly, training of field 

members in the use of the gas is required, and the HNU is calibrated in 

the field during the next field trip. The QA supervisor audits this process 

to ensure that it is completed in an expeditious manner. 

13.3 0C CORRECTIVE ACTIONS 

These actions consist of corrective action following a failure to meet QC criteria 

specified in this QA plan and the analytical methods. Actions taken consist of 

two types: (1) those resolved within each analytical department, and (2) those 

resolved outside the department. Examples outlining the differences between 

these two types of corrective action are as follows: 

QC Failure 

Will-UN DEPARTMENT ACTION 

Standard curve correlation 
coefficient is less than 
0.995 

Sample response fails out
side calibration curve 
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Analyst investigates problem and 
reruns curve and samples 

Analyst dilutes sample into range 
of curve 



OUTSIDE-DEPARTMENT ACTION 

Holding times are exceeded 

.OC Failure 
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Notify project manager and QA 
supervisor; resampling may be 
necessary after discussion with QA, 
the project manager, and USACE 

Department Action 

OUTSIDE-DEPARTMENT ACTION, continued 

Percent recoveries fail 
criteria (refer to 
Section 4.0) and sample 
holding times have expired 

Notify project manager and QA 
supervisor; resampling may be 
necessary after discussion with 
QA, the project manager, and USACE 

Corrective actions may be initiated for each measurement system (individual 

disciplines) by subproject managers or other responsible individuals such as the 

department manager or division manager. The project QA officer, along with 

the Principal Engineer, will be responsible for approving the corrective action in 

the same fashion as if it had been initiated as a project QA function. The 

USACE Huntsville Division will be notified in writing within 48 hours of any 

significant QNQC problem. 
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14.0 QA REPORTS TO MANAGEMENT 

Activities and actions to be reported will include: 

1. An assessment of the project's status in relation to the progress of 

proposed time table, 

2. Results of ongoing performance and system audits, and 

3. Data quality review and significant QA problems with proposed 

corrective action procedures. 

The project QA officer reports the results of these activities to the project 

manager and the affected line managers. 
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lA EPA · SAMPLE NO. 
vc ~:..T ILE ORGANICS ANALYSIS DA TA SHEET 

Lab Name: Ccntrac'::: -------------
Lab Code: Case No.: SAS No.: SDG No.: 

Ma tr ix: ( s ci 1/ ·,.: a t:e:c) __ _ Lab Sanple ID: · ______ _ 

·. saropl~ wt / vol: _.· ..... Lab Ffie :'ib: ·.·· ______ _ 

. Level: Date Received: 

% Moisture: not dee~ --- Date Analyzed: 

-'--,-- ( mr.,) Di 1 .u t ion F.actor: 
=._ .-· ·. : / . · .. :~·- -. -:- :- .· - ·. ~ -: . · : . ·. ~ . . ",, 

· . . ·$0:1.;1: ·Ali:quot-_ -Volume_: ._, ·. · · <,ruL) 

CONCENTRATION UNITS: 
CAS _NO.. · c.oMF>OUND _ . (ug/L :,or ug/Kg-)· __ _ 

I I I I 
I 74-87-3---------Chloromethane I I l · 
I 74-83-9-----.----Brornomethane .--------.,-------1. L_·. _ 

; . : . ·. . .J -~ s~oi-4:_""'.·"'.",--:-~_:-:-Vinyl: _Chloride:: ., . , . 1·· . J. · .. · :·. l ·; _._. ·: ·< 
. .. . -•.•··:,I -;. S-oo•.::.j •--:.;.:.•...;·:.: ... :_.:a.:_chloro·e.than~{ ··.-: · I · i .' I 

. . : : : I ·;s-·09-2-~-..:.-·:.: __ :_Methylen·e Chlor1:de I :1 I 
· I 67-64-1---------Acetone I I I 

, I· 75-15-b--.---.,--~.-carbon Dist1lfide . · .. · .. : · I · . . .. . · . I I , ·. ····l 
,: :~·.: . •'•·l 75-3:5::.:4:.; .. _:...,_-..:.:..;,..:-:.: ·_1, i~Di\::riioroifhene·. l I I 

· ·1 75-34-j~-------:--l,l-Dichloroethane I ~ I 
I 540-59-0--------1, 2-Dichloroethene (total) I I I 
I 67-66-3---------Chloroform -I I __ _ 
I 107-06-2--------1,2-Dichloroethane I I __ _ 
I 78-93-3---------2-Butanone I I __ _ 
I 71-55-6~--------l,l,l-Trichloroethane I __ _ 
I 56-23-5---------Carbon Tetrachloride I __ _ 
I 75-27-4---------Bromodichlorornethane I __ _ 
I 78-87-5---------1,2-Dichloropropane I __ _ 
I 10061-01-5------cis-l,3-Dichloropropene I __ _ 
I 79-01-6---------Trichloroethene I ---1 124-48-1---~----Dibromochlorornethane I __ _ 
.J 79-00-5---------1,1,2-trichloroethane I 
I 71-43-2---------Benzene · ,--~ 
I .10061-02- 6---.-~-trans-1,3-Dichloroptopene_· _ ·~ · 1 __ _ 
I 75-25-2---------Bromoforrn I __ _ 
I 108-10-1--------4-Methyl-2-Pentanone I __ _ 
I 591-78-6--------2-Hexanone I __ _ 
I 127-18-4--------.Tetrachloroethene ______ l I __ _ 
I 79-34-5---------1,1,2,2-Tetrachloroethane I I __ _ 
I 108-88-3--------Toluene __________ -_-_-l I __ _ 
I 108-90-7--------Chlorobenzene ________ l I __ _ 
I 100-41-4--------Ethylbenzene ________ l I __ _ 
I 100-42-5--------styrene ___________ l I __ _ 
I 1330-20-7-------Xylene (total) _______ ! I __ _ 
I I I __ 

FORM I VOA 
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1B EPA SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA _SHEET 

T"l.b Name: Contract: ------------- --~---

Lab Code: Case No.: SAS No .: SDG No.: 

Matrix: (soil /water) __ _ Lab Sample ID: 

. · Sampl~: ;,.,t/vo),:~ , .i :··· :: : ·~·: _C,...:.....--'-\-g/r,iL ) ~ 

Level: Date Received: · (low/med) -----
% Moisture: decanted: (Y/N) Date Extracted: 

Concentrated Extract Volume: ____ .(uL) Date. Analyzed: 

G_PC Clea_n_up: . (Y/N)_. _ .· 

_CAS . NO. COMPOPND · 

. . . .. . 
. . · .o·ilri~io.ti :F~c-tor': 

CONCENTRAT·l·ON UNITS: . 
· (ug/L or ug/Kg)_· __ _ Q 

I .· 1 I 1 · 
.. ., . 1. :i..os·-9s~2:-~:----';--P.heno.l . . -I · I . . ··J ·· .•:. '.: : .. :·. r · l·l·l·-44.;.4 .""'..;.+.:--.:..~~l:::Sis (2~-<=:hl:droethy1 }.et.tier-:·. ·· . ' t:...,..··. -._. ,._-. -. _ _...,.. .. -_. -,----_ _.,.... __ <.II··:,, ":,:•.::.,,:· :< :.· ·? _: ·:~ · . 

. . .. -·. I 95~57-a·-__ ..;.;.;,_·_:_.:..2-chiorop,hen.oi . . · · · .· . :· .. . :'j ______ _ 
I 541;,.73-1---:..----1, 3-:Dichloroben ze rt.e _____ l 'i..---'----1 
l 106-46~7--:-~~---l,4~Dichl~roberizene · I ·I I 

: ·I - 95 .. :s·O'!'"l,. ... ·---~---.... 1:; 2-0ichlor-9benz·arie - · ·.,,. - .··.,.- . · F-< t.--, :· . >it · - :. ·, 
.. 1 · 95-48-:-7-----.:..---2-Methylphe·nol_-,--_____ I I __ _ 

I 108-60-1------~-2,2 1 -oxybis(l-Chloropropane) I I ---
1 106-44-5----- ---4-Methylphenol . I I ---
1 621-64-7--------N-Nitroso-di-n-propylamine I I 
I 67-72-1---------Hexachloroethane _____ ==I ,---
1 98-95-3---------Nitrobenzene _________ l l __ _ 
I 78-59-1---------Isophorone __________ l I __ _ 
I 88-75-5---------2-Nitrophenol ________ l I __ _ 
I 105-67-9--------2,4-Dirnethylphenol _____ l I __ _ 
I lll-91-l--------bis(2-Chloroethoxy)rnethane I I 
I 120-83-2--------2,4-Dichlorophenol ____ ==I 1---
1 120-s2-1---~----l,2,4~Trichlorobenzene ___ l I __ _ 
I 91-20-3---------Naphthalene__,. ________ I _________ _ 
I 106-47-8------~-~-Chloroaniline-,-______ I _________ _ 
I 87:-68-3"7.:-.:--.:-~-:.-:-He.xacll.lo;robutadiene .. . .t _. ______________ _ 
I 59-50-7---------4-Chloro-3-rnethylphenol ___ l _________ _ 

91-57-6---------2-Methylnaphthalene_-___ l _________ _ 
77-47-4---------Hexachlorocyclopentadiene I 
88-06-2---------2,4,6-Trichlorophenol __ ===l-------
95-95-4---------2,4,5-Trichlorophenol ____ l ______ _ 
91-58-7---------2-Chloronaphthalene _____ l ______ _ 
88-74-4---------2-Nitroaniline ________ l ______ _ 
131-11-3--------Dimethylphthalate ______ l _________ _ 
208-96-8--------Acenaphthylene _______ l _________ _ 
606-20-2--------2,6-Dinitrotoluene _____ l _________ _ 
99-09-2---------3-Nitroaniline _______ l _________ _ 
83-32-9---------Acenaphthene _________ l ______ _ 

___________________ ..,.._ ____ I _______ ---

. .; .. 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Contract: ------------- ------
Lab Code: Case No.: SAS No .: SDG No.: 

Matrix: {soil/water) __ _ Lab . Sample ID: 
,:· :· .. . . . . . ~- . 

Sample wt/vol: .- · Lab· .File ID: 

Level: (low/med) Date Received: 

% Moisture: Date Extracted: decanted: (Y/N) __ -----
ci:m.centrated ~xtract. Volume: . ·.(uL) , oate P.nalyzed: 

. irdection<v~1Jme: :'::;• . ,.· ·: . (UL) ··· · ,.:. . Dil~tipn ·F~ct_d.r: 

, .GPC. Cleanup: .· ·. (}/N ) _. _ . · -. · pH:_· ·•·- · 

CONCENTRATION UNITS: 
CAS NO. COMPOUND · (ug/L or ug/Kg) __ _ Q 

. I . · . . · · · . . · .· . . , J . . : _ I . . . I 
·. · . J .\ i-,~s.~5 ... _;,;;~._.~~~'.'."'2:~•4-:-Dini t;t:pplienor. ·., . . .. :. ·: ;i; __ ·i~,_;:_-._·. _.:- .. ~•-·'· ·..:.....,,..;..-...;.· :_, .k , . . : . . . I 

.; ' ,. :.oo-02~7,--•.:.-:-_.;__.;.;.;_4_;Nitro:phen6l - . . . I· I·· I 
I ·132~64-9--~-.;.,---Dibenzofuian 1 I ___ I 

. I 121_;_14."'."2---..,----2, 4-Dinitrotol.uene _____ l. I. . I 
·. l E;J:4·-ff6-·~-:---:-"'.":--:""'.'.~'."."oi.ethylphtnala·;,e .. · . . ·, .. ,.; · ., .. >.t· ... ,.... I . . 1·· 
·.1 . 7OO5-72-3---..:.---4-Chlorophe.r1.yl~phenylether I I : . . I· 

1· 86-73-7---------Fluorene · -f I 
I 1OO-O1-6--------4-Nitroaniline_---,-____,......,..-____,.-I I 
I 534-52-1--------4,6-Dinitro-2-methylphenol I J 

I 86-3O-6---------N-Nitrosodiphenylarnine (1)-1 I 
I 1O1-55-3--------4-Brornophenyl-phenylether -, I 
I 118-74-1--------Hexachlorobenzene ____ === I 
I 87-86-5---------Pentachlorophenol I 
I 85-O1-8---------Phenanthrene I 
I 12O-12-7--------Anthracene I 
I 86-74-8---------carbazole J 

I 84-74-2---------Di-n-butylphthalate I 
I 2O6-44-O--------Fluoranthene I 
I 129-OO-o--------Pyrene 
I 8 5-68-7-------- -Butylb_e_n_z_y-=-1-p..,..h_t_h_a...,l_a_t_e ______________ _ 
I 91-94-1---------J,3'-Dichlorobenzidine ---1 56-55-3---------Benzo(a)anthracene -----' 218-O1-9--------Chrysene 

~-::--:----,,---,----,---=----
' 117-81-7--------bis(2-Ethylhexyl)phthalate 
I 117-84-O--------oi~n-octylphthalate ____ -_- _________ _ 
I 2O5-99-2--------Benzo(b)fluoranthene ----' 2O7-O8-9--------Benzo(k)fluoranthene _____________ _ 
I 5O-32-8---------Benzo(a)pyrene ~------' 193-39-5--------Indeno(l,2,3-cd)pyrene ____________ _ 
I 53-7O-3---------Dibenz(a,h)anthracene ----' 191-24-2--------Benzo(g,h,i)perylene __________ _ 

'-------------------------------
( l) ~ Cannot be separ.ated from D_iphenylamine 

·· .... · ... . . 
. . . . · ; ' : . to~ I- .SV~~-.'-.. .
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lD EPA SAMPLE NO. 
PES TICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Contract: ------------- ------
---1b Code: Case No.: SAS No.: SDG No.: 

Matrix :. (soil / wa ter)_--.-'-_ Lab Sample ID: 
. . . . . . . 

. · Sample . \it./voi: :. · -::1'.,a:b '.·F'_ii~. lr:h · ·.•_·'·'-· •_._,_-_ _.;.__ ... ;_ .. . ~---·: _ .. . _ 
% Moisture: ___ decanted: iY/N)_· _ Date Received: 

Date Extracted: ____ _ Extraction: (SepF/Cont/Sonc) 

Concentrated .Extract . Volume ·: ----.---,-(UL) . · 

.·_ Inject'io11 .Vol;~·me·:- · .. .. ·:.·.~_.· ··. :·.(q.L)·.·, -. >. · · ;-_· ;~ ·. -_., 
. . . . . 

Date Analyzed_:_ ~--''-'------, 
._, 

.:: ·01iution :-fa~tor·::.·. ·:· ..... •.• .. 
. : . ·-·· . . . . -~ -.. . ' . . 

.. .. .. 

fY/N)_·. _ . . · ·. pli: . . . . 
. .. -- · 

CAS NO. COMPOUND 

Sulfur cieanup : ( Y/N) . . · . . . .. - . - . 

CONCENTRATION UNITS: 
· (ug/L · or ug/Kg) ---- Q 

. ·' . 

.·:' · :: .:J·:.-b·.19-~--4~:~-~-~~~~::·~~aiph~:~\iHt · ... · .. ::·, -· ·. :>>·i>l- :·.-.:·} . .:::,. :··:>:{ - · {:~-<-· · ... ·.-
1 ·319-ss-1--------~bt!ta-aHc ____ ___,... __ ....._---,,'..,....-""-"--1 · i---1 · 
I 3J,.9-a:6-a--:...--'---delta-BHC 1---------,-1 ·1 
I ss~s9~9-:----::-::----.9~mm.a-:-BH~ . <~irdane) I I I · · 

··· • · r1i.:;.f4~ .. a~~;..·~-.;..:...-_~;7.£ep~achlor·.-· ., . ,:·• .· ., _. -r:· ·· · ·. · ·• j - · ·1 ·::'· ·· 
. · I' 309~00-2...: ______ ..;·Aldrin I I __ 

I 1024~57-3-------Heptachlor · epoxide I I __ _ 
I 959-98-8--------Endosulfan I I I __ _ 
I 60-57-1---------Dieldrin I I __ _ 
I 72-55-9---------4,4'-DDE I I __ 
I 72-20-s---------Endrin I 1~--
1 33213-65-9------Endosulfan II I I __ _ 
I 72-54-8---------4,4'-DDD I I __ 
I 1031-07-8-------Endosulfan sulfate I I __ _ 
I 50-29-3---------4,4'-DDT I I __ _ 
I 72-43-5---------Methoxychlor I I __ 
I 53494-70-5-~----Endrin- ketone I I __ _ 
I 7421~36-3-~-----Endrin aldehyde I I I 

. I 5103-71-9-------alpha-Chlordane I I I 
I 5103-74 ~2---,-~~-gamma-Chlordane ~ ., I I · 
I 8001-35- 2-------Toxaphene I I I 
I 12674-11-2------Aroclor-1016 I I I 

I 11104-28-2------Aroclor-1221 I I I 
I 11141-16-5------Aroclor-1232 I I I 
I 53469-21-9------Aroclor-1242 I I I 

I 12672-29-6------Aroclor-1248 I I I 
I 11097-69-1------Aroclor-1254 I I I 
I 11096-82-5------Aroclor-1260 I I I 
I I I I 

FORM I PEST 3/90 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ___________ _ 

Lab Code: Case No.: 

Matrix: (soil / water)_~_ 

Level: (low/med ) 

% Moisture: not dee. ---
___ (mm) . 

·.· . soil. Extract ; Voiunie·: < ... • .;.....;_.;..___.-".' (uL) :·_ ··:· 

GC Column: ID: 

Number . TICS found: 

Contract: -----
SAS No.: SDG No.: 

Lab Sample ID: 

·. 'Lab -Fi 1 e · ID i :· · • ----'----'-'--~-

Date Received: 

Date Analyzed: 

Dilution Factor: 

< .. .soil'. ·Ai~rq.1:ot Vol~e: .-. ·:.. . . (.UL) _· 

·. coNCENT~T:roN ·t..mITs·: > 
(ug/L _. or ugiKg) ·: -~-

I I l 
I CAS NUMBER I COMPOUND NAME I . RT I EST. CONC. I . Q I 

l- t = ~ _- · --ii ~ - · · · · · ·· -- · ·i · : , l , '. - i-=-'-. ---'-I ... _ 
I 4 • ______ I ___________ ....._ __ I ____ I ______ ! I 

I'· .~·: .. ,·.• .· --:.---.,...,.,......,.. ......... ...., ... ,.,.. . ..,.,,.,...,, .. ,........,..._.....---,.,__..,.,...,..,.,..,..,...,..,...l·,..... ~ ... --.f ··l ·. -~ -,-_-
, . 7 • ______ I __________________ I ______ I I 
I 8 • ______ I ___________________ I ______ I I 
I 9 • ______ I __________________ I ______ I I 
I 10 . ______ I __________________ l _____ __,_I I 
I 11. ______ I ____________ ,--_____ I ______ I I 
I 12 • ______ I __________________ I ______ I I 
I 13 . ______ I __________________ I ______ I l 
I 14 • ______ I __________________ I ______ I l 
I 1s. ______ l __________________ I ______ I I 
I 16 . ______ I __________________ I ______ I l 
I 17 . ______ ! ___________________ l ______ l I 
I 18 . ______ I ______________ ---,..----1 ______ 1 I 
I 19 . ______ I ___________________ ! ______ ! I 
I 20. I ________________________ I I 
I 21. ______ I ______________ ---- ,1 I 
I 22 • ______ I ________________________ I I 
I 23 • ______ ! ______________ ---- ______ I I 
I 24 • ______ ! ______________ ---- ______ I I 
I 2s • ______ ! ________________________ ! I 
I 26 • ______ I ______________ ----- _______ I I 
I 21 • ______ I __________________________ I I 
I 28 • ______ ! __________________________ I I 
I 29 • ______ ! __________________________ I I 
I 30. ______ I ________________________ I I 

'-------- '-------------- ---- ------'---
FORM I VOA-TIC 

C-190 

3/90 



"\b Name: 

lF 
SEMIVOLATILE ORGANICS ANALYSIS DA.TA SHEET 

Tn:TATI VELY IDENTIFIED COMPOu NDS 

Contract: ------------ -----'---

EPA SAMPLE NO. 

Lab Code: Case No.: · SAS t~c.: SDG No.: 

Matrix: (soil / water) ---
..; ampfe wt/ vol: . 

Level: (low/ med ) 

% Moisture: decanted: (Y/N)_ 

~oncentrated -J::xtra:ct Volume: . . _. _..._··_. (uL) 

·· inJ~~tfon :.Voi'umet:. · ·._ .. · __ ·(~L) . . .. :··: .. . 

. · GJsC <:l~anup: (Y/N') _· ._. ·· pH: .. 
. -.--

Number · TICs found: 

Lab Sample .· ID: 
-· . . · ...... . 

Lab File ID: . 

Date Received: 

Date Extracted: -----
· · Date. Analxze_d ~ 

.·.-n.t-;,.'ution F~c~b;:_ -~· _· -

·c0Nc_ENTRAT:i:9N ·UNITS: 
(ug/L or ug/Kg) ---

I . I . . . · . . . · I· .. , . .l. ,. · • · . I . · I . . 
· l_ .. CAS .HU~_BE,R -~ · L. . ·_ .•·,.· . _:_;-CQMPQ'.U~ Nl.>J1E: .·' ·-: ... _. f. _- ·~T .. :•.:.+. . . ;EST. - t:O.N.C-.·· I .. · Q. ~:- L ._ 

... ·t·==-=· ·=~ · = .. ·· = . ... == 1.:. .- .= ·. ·· . .:... · · ·· ,,;,=• · . ··.· · . ==· · ·1 · ..... ===~== 1 == · ===== · ==·· r· ... == --· r· · · 
·. 1 1. · 1· 1 ·· 1·· , __ r 
I 2 ·.-----'------------,.-----.--I ___ I ________ I · I 

< ,_. . : . ;3_. . l . I . . J . I .____.;.;...._ l . 
4 • .......,_ ______ ___,_· l · 1·. . ' I · ... I----'- I . 

I s." l ___________ r ___ l _____ l __ l 
I 6. _____ I ___________ I ___ I _____ I __ I 
I 7. _____ I ___________ I ___ I _____ I __ I 
I 8. _____ l ___________ l ___ l _____ 1 · I 
I 9. _____ I ___________ I ___ I _____ I __ I 
I 10. _____ I ___________ I ___ I · I .I 
I 11. _____ I ___________ I ___ I _____ I __ I 
I 12. _____ I ___________ I ___ I _____ I __ I 
I 13. _____ I ___________ I ___ I _____ I __ I 
I 14. _____ I ____________ I ___ I _____ I __ I 
I 1s. 1-__________ I ___ I _____ I __ I 
I 16. _____ I ___________ I ___ I _____ I __ I 
I 11. _____ l ___________ ~I ___ I _____ I __ I 
I 1s. _____ l ! ________ I __ I 
I 19._____ t ·· · 1· ., . , . 
I 20. _________________ ! ________ ! __ I 
I 21. _________________ ! ________ ! · I 
I 22. _________________ ! ________ ! __ I 
I 23. _________________ ! ________ I __ I 
I 24. _________________ I ________ I __ I 
I 2s. _________________ I ________ I __ I 
I 26. _________________ ! ________ I __ I 
I 21. _________________ ! ________ I __ I 
I 28. _____ ------------'--- _____ I __ I 

~9. _____ _____________ I ____ ------'--' 
30. _________________ I ________ I __ , 
-------- ______________ ! ___________ I __ I 

. . · . . 
: .. ·.. .r?RM. :r ·: sv-TIC. 

. • · . . . . :-: C-191 

. . 
3/90 . .. . 



( 

2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Contract: ------------ -----
Lab Code: Case No.: SAS No .: SDG No.: 

I .· EPA I SMCl I SMC2 I SMCJ jOTHER ]TOTI . 
. I ~-~-'1P LE NO. l(TOL)#l(BFB)=J(DCE )#I jOUTI 
1============1====== 1======1======1======1==1 

011 ______ 1 ___ 1 ___ 1 ___ 1 ___ 1 I 
021 I I l ___ 1· I I 
OJI - I ·I · I ___ I - I r : 

- 0~1 · -1-· · I I ·· 1· 1--1 
-- - 651 f .: j. - I· 1-- 1-., .-l 

06I . I I I · 1 · · · -1-1 · 
07I .· ·· r I I .l · l-1 
O?'I -· I . I [ ' I ·-. · 1-,-. 1: :. 
-09 I ·. I . I ·. I . I · · 1·-:--[ : ·. 
101 I I I ___ I ___ I · I 
111 · 1· . 1 l ___ l ___ 1_· 1 

. .1_21 I I l_--'--1 l~I 
· ... ·1J [ I l I I . I I . 

: 1'4 t ·· : '·· - I · · ( ·. r· ,.· · _.·\ ( ·-· · (,.. .. ,.,:·~"'-l 
·js 1 I f. 1 -· ·l ·. ·1.---I 

16I I i I · l ___ l=I 
,17 I I I r· l· · . . · I · .· I 

·· .- - · - · · · · -... ··· - -1s1 ,'.· ·f ·1 ·, ·· .=1.. ··- - r -.- · > · -.r~·v 
191 · I I· ·i' ___ l ___ l~l-. 

page_ of 

201 I I ·I ___ I ___ I_I · 
211 I I I ___ I ___ I_I 
221 I I I ___ I ___ I_I 
23 I I I I ___ I ___ I_· I 
24 I I I I __ I ___ I_I 
2s1 I I I ___ I ___ I_I 
261 I I I ___ I ___ I_I 
271 I I I ___ I ___ I_I 
28 I I I I ___ I ___ I_I 
291 I I I ___ I ___ I_I 
JOI I I I ___ I ___ I_I 

SMCl_ (TQL.) .= 'l'o.lu.ene-d8 . . 
SMC2 (BFB) = Brornofluorobenzene 
SMCJ (DCE) = l,2-Dichloroethane-d4 

QC LIMITS 
. (.88:-110) . 

( 86-115) 
(76-114} 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

o System Monitoring Compound diluted out 

FORM II VOA-1 

C-192 

.. . 
, . ·.: ~ . ·~ . . , .. ·.· 

3/90 

.. ::· . . .. 
. : · ·, .. 



28 
SOIL VOLATILE SYSTEM MONITORING CO~?OUND RECOVERY 

Lab Name: Con t :::-ac~: ------------ -----
....ab Code: Case No. : SDG No.: 

_ Level: (low/ med ) 

. ' . 

. . 
··• ,• 1 . · • .. .. , · 

I EPA I · SMCl I SMC2 1 SMCJ JOTHER ITOT j 
I Sr.:'1 PLE NO . I (TOL) # I (BFB) = I ( DCE) # I I OUT I 
1============1======1====== 1======1======1=== 1 

- 011 ______ 1 I ___ I ___ I ___ I I 
021 I I ___ I ___ I l_l 

. oJJ . I I ___ J. ___ I I . .I 
. ·. 04 f . . V I. I ,: · · I 1--· - . I 
:- ·i·osi ·. · ... l 1:· . · 1 · - , _-.. 1-1 

_ . ·· 06·! · · .1· · · f · · J J . I -1 
: .. - : .. · _071 - I. · ·- 1---'--...__,__I . I -1-1 

.. ·. . -· o 8 I -· . . I ' l 1· . : I · - l-. . -. :~ 
:·· ., .. 091 · 1· ·. i° ___ I ·. · -: · I . 1,--. I 

101 I l ___ l ___ l 1-1 · 
. 11.1 1 I ___ I ___ I l=I -
121· -1. . 1 ___ 1. I I_I 

· 13 l . J -·. · · . I .: . · I I _· t l 
:_;-. -- ·:: -~·-:-:. ·:····1.'4J ·•: .. _ ··· · ·: · · ·•· r- ···· ·· 'l ··'.. · · . ·. · r _, .. ·: · , ·r- · · ,~r ·· 

151 · .: ·I I ___ I __ I · 1-·_. -, 
. 161 I i :·1 ·I. l=I 

··.· ·. · ·· ·, .. - .,- t~{, ·· '. · ... -·f •. · · i :· __ ·l-~---.--.-1: · l-·. --l 
191 I I_-_I ___ I l=I 
201 I I ___ I - I I_I 
211 I I __ I ___ I I_I 
221 I I __ I ___ I I_I 
231 I I ___ I ___ I I - I 
241 I I ___ I ___ I 1-1 
2s1 I I ___ I ___ I l=I 
261 I I ___ I ___ I I_I 
271 I I ___ I ___ I I_I 
281 I I ___ I ___ I I_I 
291 I I ___ I ___ I I_I 
301- I I ___ I ___ ! I_I 

SMCl, .(TOL) . . Toluene-dB . -
SMC2 (BFB) = Bromofluorobenzen~ 
SMC3 (DCE) = l,2 - Dichloroethane-d4 

QC . LIMITS 
.(84-1.38} 
(59-113) 
(70-121) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

page of 

... . . .. . ' . 
. . . .. 

. . . 

FORM II VOA-2 

. , ' ... C-19 3 ·-· . 
-.:' .. :•:~ . .: . ..-.:. . ·::. 

, . 
. • .. •· -

3/90 

. . ·. 

. . .. 

.. . . . ... . 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: Contract: ------------ ------
Lab Code: Case No.: SAS No.: SDG No.: 

I EPA I Sl I S2 I 53 I S¼ I S5 I S6 I 57· I S8 !TOT I 
I SAMPLE NO. · I (NBZ)#I (FBP)#I (TPH)#I (PHL)~ I (2fP)#I (TBP)#I (2CP)#I (DCB)#IOUT I . 
1===========1===·==1======1======1======1======1=== ==1======1=====1= ! 

0ll ______ l ___ l ___ l ___ l ___ l I I I ___ I I 
021 I 1· I I I · 1 1---I ___ I I 

-031 . / I 1- I I j I 1,--__ I , _'J-
: o 4 I'. . . · I :- . : I ' I . . I · · J · I. . J, ·: .< · I - t-. - ... I 
05 I I' I -1 0:f ·. '· I I · · · I , .. · I .··1·- . I 
· o 6. I I' I . I I . : I . t I t--.' __ 1 I 
01 J. I . I . I -I ·· · I": · · ·1 I · I · 1-. I 
os ~ ·J, . l I· .· · I · · · 1-. I·· 1· · l __ r_·_J 

· 09j 1 - I I I I I I I __ I I' 
101 I I I I I I · I I __ I I 
111 . I - I I I. I I I I __ I - I 
121 · I i I I I I I I I-. --1 
131-- · . .- I. · · j I ... I ·: · r .. · · · · t .. .. ·1.·:·. : I · · :· · (-::-- l · . 

. . · ..... 1'4f-.. . . · ( ·, l · . ·:f. .. I .. I · . · f: ' .... ·· . f . ·. ·. ·1 .. _. :·. [""~-~-:\ . . 
15J I I · I l I · 1 I 1 __ ·1-1 · 
16 I I. I I I ·I · I I I . I'_ I 

. 17.J L : J L I . .-1 · , 1- .. · . .. . I : ... · : 1-:- · · 1 . 
isl . I · .. I • ~ · . .. I I I 1- I·:- . ·1 . . 

191 I I ·1 I I I I l=I 
201 I 1· I I I I I __ I I 
211 I I I I I I I __ I_I 
221 I I I I I I I __ I_I 
23 I I I I I I I __ I_I 
24i I · 1 I · 1 I I I __ I_I 
251 I I I I I I I __ I_I 
261 I I I I I I I __ I_I 
271 I I I I I I I __ I_I 
281 I I I I I I I __ I_I 
291 I I I I I I I __ I_I 
301 1- I I I I I I __ I_I 

page_ of 

·· ·· · ·Sl· 
S2 
S3 
S4 
S5 
S6 
S7 
S8 

{NBZ) · ·= Ni trobenzene-d5 · · 
(FBP) = 2-Fluorobiphenyl 
(TPH) = Terphenyl-dl4 
(PHL) = Phenol-d5 
(2FP) = 2-Fluorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) • 2-Chlorophenol-d4 
(DCB)= l,2-Dichlorobenzene-d4 

QC LIMITS 
· · ps-114) 

(43-116) 
(33-141) 
(10-110) 
(21-110) 
(10-123) 
(33-110) 
(16-110) 

t Column to be used to flag recovery values 

(advisory) 
(advisory) 

* Values outside of contract required QC limits 
D Surrogate diluted out 

FORM II sv-1 '. 
.. . .. , ··. ··.· .. ·.,-.. 

C-194 

3/90 
.· . .- -.. 



2D 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

T -3.b Name: Contract: ----------- -----
....,a b Code: Case No . : SAS No. : SDG No.: 

Le v el: .( low/ med) __ 

. . : .· .. · · . .. .- _ .. . - •~ ·•· • I •.., .- • • • 

1 EPA I s1 l- s2 I · s3 1 S4 · I ss I s~ 1 · s1 1 sa · ITOT I 
I SAMPLE NO. I (NBZ) # I (FBP) # I (TPH) # I (PHL) # I ( 2FP) # I (TBP) #I.( 2CP) # I ( DCB) # I-OUT I 
I ============ I === I ====== I ==== I ·===I====== I ====== I ==== .= I ====== 1· === I 

011 I I ___ I ___ I ___ I ___ I ___ I I ___ I I 
021 ______ 1 ___ 1_ I ___ I ______ I ___ I ___ I ___ I I I 
031 I I ___ I ___ I · I ___ I _ .. · · L I · I · I 
Oki ! i I· I :.·" 1 ol.":.·: .. . · ~:-· . 1 · .. J-.· :-1 -· 

. :os1 · 1 ·_ ' l ______ ...... t. .. , ·. I . I . I· .. · . r:- 1 ·-. · 1-·-1 
· 061 ·. 1 · . ···. I , I ___ I. ___ I- · l· ___ I . _ :1 _ L---:-1 .· 

-Ci71 : I .r . I" I 1 .· I __ I - I . · l ___ : I ... 
·os1 - 1 · -·1- ·_ ·1 . . -.. ·l -- ·. r: ":I . -I .· · ·1.• :_ 1 :- ·1· 
09 1 ·. 1 - 1· f __ 1 __ 1 · ·1 .·1 ·. 1 __ 1 · -1 
101 . I I ___ I ___ I ___ I ___ I I I ___ I_I 

:_ 111 . I I · I ___ I ___ I· I ___ I I ___ I_I 

.i,;:!_ _ . --1 - l-~-....----:_._;: -_ .-iJ. -__ ,._. _ -J-: --.l.-.;..,..._ .. _. -='. · I. l -.. : .. :~: 
. ·: · ·14 1 :~ · · . :r · r · · .. · r · · · · r · · r · · · · · r · · ·-1 -.. 'f · · · ·· , 1 ~ i" . is1 · I ··1 .. --· l··.•, . (· - . 1··-_ : . _- · .( .. ··, : . ·1 . l~_.I 

161 I I ___ I ___ I - I ___ I ______ I 1 ___ 1· I _ 
-17 I' . . I I · 1 _____ 1 . · ·1-__....._,1 - ,l .. · . I . l~J 

-· : -· 1s 1· .. ' ' - , ... · -r . -. · ··.·-r -. . . · ·1 __ -_· r· · :·1. I . · I · -1· 
191 · 1 I ___ I ___ I 1 ___ 1=1 
201 I I ___ I ___ I ·1 ___ 1 I 
211 I I ___ I ___ I l ___ l=I 
221 I t ___ l ___ l I ___ I_I 
231 I t ___ t ___ l I ___ I_I 
24 I I I ___ I ___ I I ___ I_I 
251 I t ___ l ___ t I ___ I_I 
261 I I ___ I ___ I I ___ I_I 
271 I 1. ___ I ___ I I ___ I_I 
28 I I I ___ I ___ I I ___ I_I 
291 I t ___ l ___ l I ___ I_I 
301 I t ___ l ___ l I ___ I_I 

page . · . of .· - · . --
. . .. 

. Sl. 
52 
SJ 
S4 
55 
56 
57 
S8 

(NBZ) .• . Nitr.obenzene-d5 
(FBP) • 2-Fluorobiphenyl 
(TPH) • Terphenyl-dl4 
(PHL) • Phenol-dS 
(2FP) • 2-Fluorophenol 
(TBP) • 2,4,6-Tribromophenol 
(2CP) • 2-Chlorophenol-d4 
(DCB)• 1,2-Dichlorobenzene-d4 

QC LIMITS 
(2-3-120) 
(30-115) 
(18-137) 
(24-113) 
(25-121) 
(19-122) 
(20-130) 
(20-130) 

f Column to be used to flag recovery values 

(advisory) 
(advisory) 

* Values outside of contract required QC limits 
D Surrogate diluted out 

.-._. · ... . . . · . . . 

C-195 



( 

2E 
WA~ER PESTICIDE SURROGATE RECOVERY 

Lab Name: Cont::::-a c t: ----------- -----
Lab Code: Ca se 1:0 . : s ,;s 1:0 . : SDG No.: ---
GC Column(l): ID : __ (~~). GC Col umn(2): ·----- IP: 

EPA ITCX l lTCX 2 IDCB l l DCB 2IOTHER !OTHER !TOTI 
!SAMPLE NO. !%REC #!%REC #!%REC #!%REC #I (1) I (2) IOUTI 
I =.===::::==== I :::: . ==== I =::::==== I ====== I ====== I ====== I ====== I === I 

011 I I I I. I I __ I 1· 
021 I I l I J I: 

., .. 03.1 · 1 ./ .. . I .. : . . · . . I_ . ·I .. ., 
. . o4J I I f · . I .· I · I 

-'---· -· j . , ..., . 

--'------.. -: t ~ : ·. .. . ~ .• .. 
OSI I I I 

·06 I I I I 
. -0-7 I .· : . ·, I . f 

081 I . 1 · I 
091 I I I 

.10 I I . I L 
UI I I :· I 
l2 I , f .<.J : } ... 
i~1 . . ~ · 1 , . 
14 I I I . I 
151 I I I 

. .. . :· .. ~ . 
l .6J · . I I · j 

.- ....... -~ 
111 I 1 · . :- i . 
181 I I I. 
191 I I I 
201 I I I 
211 I I I 
221 I I I 
231 I I I 
241 I I I 
251 I I I 
261 I I I 
271 I I I 
281 I I I 
291 I r I 
301 I I I 

TCX = Tetrachloro-m-xylene 
DCB = Decachlorobiphenyl 

I I 
· 1 : I 
I I 
I r 
I I 
I I 

.. · . I I 
I· · .. _:{_:: . . I 

· . . J 1 .. . 
i . I 
I .1 

.. ·1. · . . · 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 

ADVISORY ·· 
QC LIMITS 
(60-150) 
(60-150) 

. I 
. ~ 

. · I 

.,-.-.. , --a---, :· ,· 
___ r ...... , . ___ ,-,. i 

I 
I 

,-, ---,=, 
.: . ,, I .J - .. -.·.-· .. -. r · .- t · :. 

·, -.- . : 

L .· 
r· _____ .,_·_· ·i. · · 
___ I_I 

· 1 I· 
---J ... I· .. .. 
-....--r r .. ·. 

1-1 .. ---,=, 
___ I_I 
___ I_I 
___ I_I 
___ I . I 

---'=' ___ I_I 
___ I_I 
___ I_I 
___ I_I 
___ I I 
___ I I 

. .. : . 

# Column to be used to flag recovery values 
* 
D 

page_ of_ 

Values outside of 
Surrogate 

-··· . . . .. . . •· . 

diluted 
QC limits 
out 

FORM II PEST-1 3/90 

.·. ~ . . . .. . 
. ' ' . 

·· ; •. 

C-196 



2F 
SOIL PESTICIDE SURROGATE RECOVERY 

T"'ib Name: Con t:::-2 c ~: ------------ -----

...ab Code: C2se No.: SDG No.: 

. GC Column ( 1): ID: ID: 

"\ - .. 
' ... .. 

EPA jiCX l ! TCX 2ICC3 l _::3 2 : OTH ER /OTHER !TOT I 
/SAMPLE r;o. I %R EC # I %REC # I %E EC = , <=:~c: := I (1) / (2) /OUT/ 
1==========1======1======1======'======/======i======/===1 

011 l ___ l ___ l __ · __ I ___ I __ I I 
o 2 I ____ I _ ____,._ I_----,-~ I I I ___ I _ _;.__ I . I · 

. 03 ,j.•. . /· · • ·· I· · . ·. /. ,, . / .. · · -J. ,-.. -t· 
: 94. i . I . . I · I ___ I I . . . t. . · .· I · . J 
;051 ____ 1 · 1 __ ~1---,--_ I ___ I · J· 1-. I 
· 96! ____ 1· · 1 · /· I ___ [' · 1 1· . I 

··o7J ____ I ·· ·t · '~~-',_.......,....~J ·· f ·· ·l-···· / 
·· o·s1: ____ 1 . ,·. . , . 1 · · .1 . . :·.·, '1-·-· 1 

09 1 ____ 1 ___ 1 ___ 1 ___ , _..:..,__1 ___ 1 ___ 1-, 
10 I-"--___ I ___ I __ ~ I ___ I I _--'-_l_-1 I 
J 1· 1·----' I I· ___ I ___ I · I _..,..__cl I 

. . Y21 .·· .. J·. _:· [ .. ·. 1 · I · .. ·J __ I . t·_. _· 1 
· ·1Y1 ,.,. - · 1 :· · ·· ··· r -- · l ·" · •"•r ··1 · 1 ·1 
.·1'41 ··=1·· · :•··, · ·.·•·· 1 ·: . ,=====I · 1·-1 
15l_-__ l~ __ l_-_l · ; . . ··/ ·.1 .. ,-1 

·: .. -· .· -.f; l<· ·· · · · ·: J>· · .:I ·-. ~ -:·~··'.·: / .. : .· .. :· .· . ·J- ·.. .·.~I· .· ·· .J 1~1 ·· · 
. is1. ____ l ___ f. /· ___ I : 1· . l __ l-1 ·. 

19l ____ l ___ l ___ l ___ l_-"--I ___ I __ I-_. I 
201 ____ 1 ___ 1 I ___ I l ___ ·I 1-1 
2ll ____ l ___ l ___ l ___ l ___ l ___ l ___ l I 
22I ____ I ___ I __ I __ I __ I __ I __ I_I 
23I ____ I ___ I ___ I __ J __ I ___ I __ I_. _I 
24I ____ I ___ I ___ I ___ I __ I ___ I __ I . I 
2s1 ____ 1 ___ 1 ___ 1 ___ 1 ___ 1 ___ 1 __ 1-, 
26I ____ I ___ I ___ I ___ I ___ I ___ I ___ I I 
27/ ____ I ___ I ___ I ___ ___ I ___ I ___ I I 
281 ____ 1 ___ 1 I ____ I ___ I ___ I I 
291 ____ 1 ___ 1 ___ 1 ______ l ___ l ___ l=I 
301 ____ 1 ___ 1 ___ 1___ I ___ I __ I I 

Ao·nsoR.'.( . . 
QC LIMITS 

TCX = Tetrachloro-m-xylene (60-150) 
DCB= Decachlorobiphenyl (60-150) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted out 

page_ of 

... .. . 

FORM II PEST-2 

C-197 

:-' ·• : .. · .. . 

3/90 
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JA 
WATER VOL,;':"ILE HATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ------------- Contract: -----
Lab Code: Case No.: SAS r:o.: 

Matrix Spike E? .; Sa::-.ple No.: 

I SPIKE I SA1'.PLE I MS I MS 1 · QC. I 
I ADDED I CONCENTRATION I CONCENTRATION I % I LIMITS I· 

. J . CO~POUND . , .. . . . I :; (u'.g/L} . L. (\lg/L} -:: : '. I·. ,_. _ .(_ug/L)._ ·. ; :t :µ;c ,t 'I ,.REC. ·:_L . 
· J-·=--=-==---:--:----=---~---:--:=,.,.- l =----...:--:--/--:----,...-=--,---I --:_-:-----=--=·-..,-.1-:-==-=.-;s-_l =-=-. _,I. 
I 1, i-Dichloroethene ·. I · · I · · · 1 · · · 1 ___ 161-145 i 
l Trichl9roethene . 1 · L . I . . · I · 171-1201 

. ·.r Benzene . .. . . · .f ·. ·-. \. · · .1 . ·. -l ___ l 7_6-1271 ·. 
1 ·Toluene ________ .l . I · i· · l _ ___,.;._176..;.1251 
I · Chlorobenzene · 1 _____ i _______ l _______ J ___ l 75-:130.I 
l __________ l ____ l _____ l ____ ---,-1 __ 1 __ 1 

I ·-: ·'."- :· ... _. . .• . · · . , ..• . , ·1 .SPIKE I' ·•11s·D . ·1 ' MSD _::j .-: •• . 1 ·. ;'°• · 
I · I ADDED I CONCENTR.:;TION I % · I % I . QC LIMITS f 
I COMPOUND I (ug/L) I . (ug/L) I REC #I RPO #I RPO I REC. I 
1=======================1=========1============1=====:=z:=====1===--=1====1 
I 1,1-Dichloroethene __ l ____ l ______ l ___ l ___ l 14 161-1451 
I Trichloroethene ____ l _____ l _______ l ___ l ___ l 14 171-1201 
I Benzene ________ l ____ l ______ l ___ l ___ l 11 176-1271 
I Toluene ________ l ____ l ______ l ___ l ___ l 13 176-1251 
I Chlorobenzene _____ l ____ l ______ l ___ l ___ l 13 175-1301 
I _________ I ____ I _____ I __ I __ I __ I __ I 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values .outside of Q<;: +irni ts 

outside limits RPO:_~_ out of 
Spike Recovery: --- out of ___ outside limits 

COMMENTS: 

.. . .. :- ·-·. 
. -· \ . 

FORM III VOA-1 

. · .. . : . 

3/90 



3B 
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

r~b Name: ____________ _ Contract: ------
Lab Code: Case No.: SAS '. :c .: SDG No. : 

Matrix Spike - E?~ Sa~ple No.: LE v el: ( low/med) 

· .. · .. 

I SPIKE I SA!~PLE MS I MS I QC. I 
I I 'ADDED I CONC-ENTRATIQN I CONCENTRATION I % I L~MITS '. · 

.. . l ···coMPOµN.P.. .· . . · .· . . . •, l ,' .(.ug'/Kg') , . . ... ·:(ug/Kg,} . ·-- '! :: · , (µ_g/Kg.) . .. J REC #-1 . 'REC. :: , 
I~- =-=-~-= .... =:-= ·=· _ . ==. ·=·, =======·· = /·===-=- . -===== := !'=======-==. ·., I-= . . ===I==== ·- I 

· · I 1,1-Dichloro~then e· .. · / · 1 · I · ·. 1 ___ 159-1_72:/ . 
I Trichloroeth~ne ____ 'I · . ·/·. · I .,...----------..;..._--I :~ 62-_13 7J • 

-1 .Benz-ene: . · . .. "/ · •· . . -I ·.i • . I' · · .- · I' " 166..:..142.1 ··. :, 
I ·Toluene • · ··.· l ____ l . l ______ l _ ____;,_,_1'59-1391 .. 
I · Chlorobenzene _____ I I . I _,--_____ ·I....;._ __ I 60-1-3 3 I 
l ______ ...,........ ___ l _ _____... __ l _____ l _____ t_~I __ I' 

· . . t ' . .• . : L . • ·, •.• 

. ·:.· . 

!" S'PIKf: ' .· I . · ·MSD. .I .MSD .. I· I . .. (:'. : 
t '· ADDED I CONC.ENTRATION I % . j % 1 · QC Ll'MITS . I 

COMPOUND . I (ug/Kg) I (ug/Kg) I REC #I RPO # I RPD I REC. I 
l••=a=•••==c=~----------)-=---•---=J-------------J•-=-==-=•-•=-1••--1====--J 

1,1-Dichloroethene ___ l _____ l _______ l ___ l ___ l 22 159-1721 
Trichloroethene ____ l _____ l _______ l ___ l ___ l 24 j 62-1371 
Benzene ________ l ____ l ______ l ·· I . I 21 l-66-1421 
Toluene ________ l ____ l ______ l ___ l ___ l 21 159-1391 
Chlorobenzene _____ l _____ l _______ l ___ l ___ l 21 j 6O-1331 

____________ , _____ , _______ , ___ , ___ I ___ I ___ I 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values ,outside of QC limits .. . . : 

outside limits RPO: ___ out of ---S~ike Recovery: __ _ 

COMMENTS: 

.. ,' . . . .. .. .. .. • . 

out of ___ outside limits 

. . · ... . . .. · ... 

FORM III VOA-2 

C-199 
. ·. -

1. • ,• 

. . . ·· · . 

3(90 

. . ·. . . ... 
. ~ . . . ... ·. .' . . ·. . ~ .. : . 



JC 
WATER SD~:::VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ___________ _ Contract: -----
Lab Code: Case No.: SAS No.: SDG No.: 

Matrix Spike - EPA sa~ple No .: 

.. , . .... . . 

SPIKE I SA.MPLE I MS ·I MS I QC. I 
ADDED I CONCENTRATIONJCONCENTRATIONI % !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 ______ --'-_·I ____ I . I . 1 ___ 112-1101 
I 2 -Chl oropheno l . . . . 1 __ -,--_I ____ -__,.,.. I ___ --.....,.,.... I ___ I 2 7,... i:;q I. 
I .). , 4-Dichlorobenzene· .·.: ·I . · .. I ; . . . . .·,." .1. . l · . .' . . ·136~ ?, 1 .· 
·I N--Nitroso-d.i:.n-prop.(1·q . . ·· . ·1 , . l ....... _____ i·. . 141--1.161 . · 

·: .'I 1,2~4:..Trichlorobenz·ene ·1· f .• I ______ I •139~ 9.SJ 
,. 4-Ch.loro-3~methylphen9l-] · I · ·. I .· .j: ·j.23-· 971· 
j'.Acena·ph.thene .. ,: . · . .. ····: 1· ·t ·1.·. I -f-46._l;l:'8.1 .. 

: I .·4-Nitropheno~ _____ l_---,--__ I · I I · · I 10- soi· ·· 
I .2,4.-Dinitrotoluene ___ l ____ l ______ l ______ l_--=---_124- 961 
I Pentachiorophenol ___ l ____ .J~-----' I ___ I .9-103I 
I Pyrere ___ __,... ____ I . '----'--~--·l _____ ~l~_ ..... l26-1271 
I__ .I . l _____ l · I __ I: __ .[_ 

I . . . .•. .. ' ;.-t. st~~~. : _I .. . /, .. M~.P ... _.: · . .. 1 .1:1im ..-'.1-... _. :. ... . , -l. . . . . . , ,. ) , 
>( . , . : ·· .. --~_-.' I ADDED'. . I CONCENTRATION I . '%• :i : '% .. I ·oc. LIMI:TS . , . 
-I · COMPOUND 1 (ug/L) I (ug/L) I REC # J RPO # I · RPO I REC; J 

1======================== 1=========1=============1======1======1- I==--=· I 
I Phenol. ________ l ____ l I · I ___ I 42 112-1101 
I 2-Chlorophenol ____ l ____ l ______ l ___ l ___ l 40 127-1231 
I 1,4-Dichlorobenzene I ____ I ______ I ___ I ___ I 28 136- 971 
I N-Nitroso-di-n-prop:-zTTI ____ I ______ I ___ I ___ I 38 141-1161 
I 1,2,4-Trichlorobenzene I ____ I ______ I ___ I ___ I 28 139- 98I 
I 4-Chloro-3-methylphenoll ____ l ______ l ___ l ___ l 42 I 23- 97 I 
I Acenaphthene,,..,__ ____ I ____ I ______ I ___ I ___ I 31 I 46-118 I 
I 4-Nitrophenol _____ l ____ l ______ l ___ l ___ l 50 110- 801 
I 2,4-Dinitrotoluene ___ l ____ l ______ l ___ l ___ l 38 124- 961 
I Pentachlorophenol ___ l ____ l ______ l ___ l ___ l 50 I 9-1031 
I Pyrene ________ l ____ l ______ l ___ l ___ l 31 126-1271 
I __________ I ____ I _____ I __ I __ I __ I __ I 

(1) N-Nitroso-di-n-propylarnine 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPO: ___ out of 
Spike Recovery: ---
COMMENTS: 

.. . . . 

outside limits 
out of ___ outside- limits 

FORM III SV-1_ 

C-200 .-.. ... : . 
:·: .' -~ · -.. · .:: · ... · .. ~.. ':·). \: : .. . : ··., . .. ··:-

_3/90 

-. . ·.· 



30 
SOIL SEMIVOLATILE MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY 

-"'b Name: Contract: ------------
Lab Code: Case tlo. : SAS Ho.: SDG No.: 

Matrix Spike - EP~ Sa~ple No.: Level: (low/med) 

•·_ , .. . • · _ ._ - · ., #; _ _ # 

SPI;(E I · s;..1-:?LE I · MS I MS - ·1 QC . . ! 
Ji.ODED I co:Jcn:TR:\TION I CONCENTRATION I % . I LI!-!ITS ! . 

I COMPOUND (ug/ Kg) I (ug/ Kg) I (ug/Kg) I REC #I REC. I 
!=================~ -==== 1=========1=============1=============1======1=--===1 
I Phenol ________ l ____ l ______ l ______ l ___ l26- 901 
I 2-Chlorophenol , l ____ .J __ ~--.--- I---~-~ t-~- I 25-1Q2 J 

. I ) _i4"'.'.D~_d:rlorobenzeI°!e~I - -. 1-· . . -t ·. J .. · ; 0 -p:$·f_J,.Oit:J.- ~· 
·I ·:N-·Nitroso.:.d~-n-prppi(l)I '· I ·· I 1· . - 141';;.12·6·1 
1· 1,2,4-'I'richlorobenz~ne_l · l_--'----..,..,..--1 .f ___ l38-~07r _·. 
I . 4-Chlo"ro-3-methylpheT!Ol_[ ....------1 · . r I · - 126:..103 I · 

:1 -· Acenaphthene· - · · - 1. - - . [:: : _ :_· ·-I · :r . ···f31:~1371 : ., 
I 4-Nitropheriol . "[ ____ I· I ______ I . · 111-1141· . 
I 2,4-Dinitrotoluene __ l ____ l ______ l ______ l ___ l28- 89[ 
I Pentachlorophenol ___ l ____ l ______ l ______ l ___ ll7-109f 
I Pyren2 ________ I ____ I __ ----I,__-,--____ I. I 3 5,..H 2 I 
I- ... ---~~~_I ___ I T l~_I - · -·I 

:" :: - .··· ,· · ·· ··. · · : -~:-_ :: ... i·._ ;,: · ;··-l •{;~~~,- · :·HtoNct:~~TioN--1 -!1f~ ·;-f · i · f- ;.:o6'i±lrii's' ;d : 
j · COMPOUND · · I (ug/Kc;J) 1 · (ug/Kg) I REC # I RPO # I RPD I 'REC . . I 
1================ ====== · 1=========1======. ======1======1==== =1=====1==1 
I Phenol · · I ____ I . - I ___ I ___ I - 35 126- 901 
I 2-Chlorophenol ____ l ____ l ______ l ___ l ___ l 50 125-1021 
I 1,4-Dichlorobenzene I ____ I ______ I ___ I ___ I 27 128-1041 
I N-Nitroso-di-n-prcip-:cTTl ____ l_...;..._ ____ I ___ I I 38 f41-1261 
I 1,2,4-Trichlorobenzene I ____ I ______ I ___ I ___ I 23 138-1071 
I 4-Chloro-3-methylphenoll ____ l ______ l ___ l ___ l 33 I 26-103 I 
I Acenaphthene _____ l ____ l ______ l ___ l ___ l 19 131-1371 
I 4-Nitrophenol _____ l ____ l ______ l ___ l ___ l 50 111-1141 
I 2,4-Dinitrotoluene ___ l ____ l ______ l ___ l ___ l 47 128- 891 
I Pentachlorophenol ___ l ____ l ______ l ___ l ___ l 47 117,..1091 
I Pyrene · I ____ I ______ I ___ I ___ I 36 135•1421 
I __________ I ____ I _____ I __ I __ I __ I __ I 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPO values with an asterisk 
* Values outside of QC limits 

RPD: ___ out of ___ outside limits 
Spike Recovery: out of ___ outside limits 

COMMENTS: 

.. . 
. .. . 

FORM III SV-2 

C-201 . : . . ·., 
. : . .. ,. :·• . . : : 

.. - .. · ... 
. .. _ .. : . 

3/90 

.... •··· . . 



( 

JE 
WATER PESTICIDE MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Contract: -------------
Lab Code: Case No.: SAS tJo .: SDG t,o . : 

Matrix Spike - E?A sa~ple No.: 
,. . .. , ,·. 

. . -· : . 

I SPIKE I SAMPLE I MS I MS I QC . . I 
J . . · 1 · ADDED I CONCENTRATION I CONCENTRATION I · i · I LIMITS I 

. I." .COMPQtnm -:· . 0 ... · ·. ·l·(ug/L) : ,. I . ·-( ug/I,) .,. T . . _ (ug/L-}: . · ·1'REC: ,#l . REC •. ·{ . 
·.1·-= ·. -=~. = .' ===~==·- .==== ·I . =. ·- . = ... . I= .. =·== · . = . _°= . I=====· = .. . . . == I .== · = .··1 . ==-~ 1··· 
.c ··ganima..;.BHC {Lindane) ._· ·_ . I . I . I . . 1 . 156"':l.231 · 
I . H4=ptachlo-r: · .• . . I · J ----------,I .· · . I · J4o_.,.1J l'l ·· 

··r Ald·:r:in· . . · . · 1 ____ ·1. -I J. •· · l-40:'c°l.20 I~ 
I Dield:tin~ ______ l ____ l ______ i _____ ~l ___ l5'2-l-26f 

· 1 Endrin ________ l ____ l . I. l ___ :156-1211 
I 4, 4 '-DDT _______ I ____ I ______ I __ ~ ___ I ___ I 38-1.271 
I _ ___;__ _____ l ____ l _____ ·I _____ I __ I __ I 

• .. 

. .. , . I .. · · I SPI-Kt· · .. ,·1 .. · MSD. : • ··· I ·· M~1) . . I . l ·:'.:::- l ·· 
I. I' ADDED · t CONCENTRATION I % I · % I QC LIMITS. I 
I . COMPOUND I (ug/L) I (ug/L) . I .REC # I RPO # I RPO I REC. I 
l-==--mc=s=-c-------===--1=-•--~-=-1 --=---------~1=-----------1-----1-----1 
I gamma-BHC (Lindane) I ____ I ______ I ___ I ___ I 15 156-1231 
I Heptachlor ____ ~~_-_I ____ I ______ I ___ I I 20 140-1311 
I Aldrin..,.._ _______ I ____ I ______ I ___ I ___ I 22 140-1201 
I Dieldrin _______ l ____ l ______ l ___ l I 18 152-1261 
I Endrin ___________ l ____ l ______ l ___ l ___ l 21 156-1211 
I 4,4'-DDT _______ I ____ I ______ I ___ I ___ I 27 138-1271 
I __________ I ____ I _____ I __ I __ I __ I __ I 

# Column to be used to flag recovery and RPO values with an asterisk 

* Values outside of QC limits 

RPO: ___ out of outside limits 
Spike Recovery: --- out of ___ outside limits 

COMMENTS: 

FORM III PEST-1 

. ... : .. •,• ,• .· .: : : : .:, .. ·. : C-202 
. ' . , . . . ... _ . : ... \ . . -. . . 

3/90 

.-· .. 
; · ... . . 



JF 
SOIL PESTICIDE MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY 

r.::ib Name: Contract: ------------ -----
.....ab Code: Case No.: SDG No.: 

Matrix Spike - EPA Sa~ple No.: 

···. ••· 
._._· :. , . -. 

I SPIKE . I . SAMPLE 1. MS I MS QC. 
I AODED · .I CONCENTRATION I CONCENTRATION I · % · I LIMITS I . 

I . COMP01.Jl,l0. , •: . · .··• .· l· ·•(.ug/l<g}] .: {ug/K<J•r. · ] ·. ·(~o//Kg) · .. :!.'. 'REC, #·I ·.R.E:C,.[ .. . · r .· === · ===· ·· = ·. ·-= . ~=--~= i ·== ... ==== .1 . = ... === . ;...· == - 1 ==:ic=;:,;= · == · · ==·1 ====== 1.:;,c' ·. · .== 1 .. .. 
1 · gamma-l3HC .• {Lindane)' . I '• .. · .· . I . . . . . . I :. . . . . . I . : .. · I 4·6-127'] 

.. I ·H~p~:'achlor . · . . ·· · ' - ::· -. -f · I I ·· l_----._135-1.30 l 
~ Ai'd-r'in . . · J · ·: . I· : · 1 · · · .. J:' · . J J-4·.;.1~2 I· 
1·· oie1cfrin •.I · .. ·· I .I ·.'1· 131-1341 

. I ·Endrin . I . l_-____ l ___ '"--__ l ___ [42-·139I 
I 4, 4 '-OOT _______ I ____ I ________ I _________ I ___ I, 2 3-134 I 

. I ______ · - I · 1- '-~---' · I I 
. . . ... . : ·- . ··- · .. . 

. .. . : . .• :. . . , .. ·:, : . . ·, . . • · . .• . - , _ .. 
. .,, .. 

.' ·.:·:s:i:>JkE · . . i . . -MSO . • . · i:1: :_; ~~p::_• ·I [:_ . · 1 · 
: ADDED . · I CONCENTRATI-ON I . % . [· % I QC. LIMITS I 

· . ... ·. 

I . 
. . 

I . COMPOUND (ug/Kg) I '(ug/Kg) I REC # I RPO # I . ·RPO I REC. I 
I===="'-™==--=========== =========l=============i======i=====I I I 
I gamma-BHC (Lindane) ____ I ______ I ___ I ___ I 50 [46-1271 
I Heptachlor ____ ~_-_-_ l ____ ..,:.__I ___ I ___ I 31 [35-130[ 
I Aldrin l ______ l ___ l ___ l 43 [34-1321 
I Dieldrin I ______ I ___ I ___ I 38 [31-1341 
I Endrin l __________ l ___ l ___ l 45 142-1391 
I 4,4'-DDT I ______ I ___ I ___ I so 123-1341 
I I ______ I ___ I ___ I I ___ I 

# Column to be use<Lto flag recovery and RPO values with an asterisk 

* Values outside of QC limits 

RPO: ___ out of ___ outside limits 
Spike Recovery: out of ___ outside limits 

COMMENTS: 

3/90 

. : . ... 

FORM III PEST-2 

· ', · .· .. , · · .. •:- .C-203 
•: .. : .• .. . · . . .. · ".:·· . 

. ; . •·. · .. : .. :: ... . :. . : .. ·· • . . 
. . . · ·• 



4A EPA SAMP LE NO. 
VOLATILE METHOD BLANK Sli'l'-o/.ARY 

Lab Name: Cont:cac t: ------------ -----
Lab Code: Case No.: SAS 1::: . : SDG No.: 

Lab File ID: Lc.b Sar..ple ID.: 

Date Ana·iyzed: . t {me ·A~a fyz \ d :": · · : _·. ___ _ 

GC Column: ID: · (mm) --- Heated ·Purge: (Y/N ) 

Instrument ID: 

-.. , . .. ·.-

-------~-......__-~-----,..----------~·· 
EPA · .' I . . LAB- ·. •. : I ·_: .· . LAB_ I TIME . I 

· . . • · 1: s~PLE •.N·o: • . '. r . sAMP.LE r .o .. 1. FI-LE ·.rn · .- .·1 ANALYZED •1 
I:.::======:::.= . ==:·1 =-======== ·= . == I . ===·= ... = ·===== !'=== ·=· ·=· =·1. 

011 -· . I . . · 1 ______ 1 . . I 
021 _____ 1. l--~---I----I 
031 __ ~ __ 1 ______ 1 ______ 1 ____ 1 
04l _____ t : 1· I ____ I .. _ .. . ·· 
051 _____ 1 I ______ I ____ I 
06I _____ I . l __ ~ ___ I ____ I 
07 ·1 -~---'----,-----I . J ____ I 

· .. o SJ !.: ' J . . 1...: L . 
-· 091. . .. . l--'-----,,----1 - ·1 ·: 1 
1.01 _____ 1 ______ 1 ______ 1 ____ 1 

( . . -. : . 

111 _____ 1 ________ 1 ______ 1 ____ 1 
12 I _____ I ______ I ______ I ____ I 
13 l _____ l ______ l ______ l __ --'_I 
14 I _____ I ______ I ______ I ____ I 

. 151 _____ 1 ______ 1 I ____ I 
16 l _____ l ______ l ______ l __ ~_I 
17 I _____ I ______ I ______ I ____ I 
18 I _____ I ______ I ______ I ____ I 
19 I _____ I ______ I ______ I ____ I 
201 _____ 1 ______ 1 ______ 1 ____ 1 
21 I _____ I ______ I ______ I ____ I 
22 I _____ I ______ I ______ I ____ I 
23 I _____ I ______ I ______ I ____ I 
24 I _____ I ______ I ______ I ____ I 
25I _____ I ______ I ______ I ____ I 
26I _____ I ______ I ______ I ____ I 
27 l _____ l ______ l ______ l ____ l 
28 I _____ I ______ I ______ I ____ I 
29I _____ I ______ I ______ I ____ I 
30I _____ I ______ I ______ I ____ I 

COMMENTS: 

. page _ · - of 
. ~ . . .. ... . _ ... . . ·.·.· · . .. : . . . .. _ .. -

C-204 



.... _·.-. 

,. · .· 

4B EPA SAMPLE NO. 
SE:~~I\' 01..ATILE METHOD BLANK SUM}1ARY 

Lab Name: Contract: ------------ -----
Lab Code: Case No. : SAS No.: SDG No.: 

Lab File ID: Lab Sample ID: 

.ri::~·tr.urn •. Cnt LO,: · 

Matrix: (soil / water) 

Level: (low/med) 

··- .. . Date 

Date 

Time 

. rxtr~tt'ed: 
Analyzed: 

Analyzed: 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

·: I . . ; .. :EPA· ,· LAB ' . .. l .. LAJ;l ·; . I- DA:I'E . ·.I 
· I ·SAMP-LE N'6. · f ·sAMPLE' .. IO: ·1 . ·-FILE ·10· _- -r ANAL.YZED . I 

.. · ·i.=~= . . ===-. . -· .·1 ===·. ~ - . == .· . _:=1 = .=. ·=== "= .. ===l ===,.;, _ ====.I 
011 · . . i ' . ·•. I I ____ J 

. 021 ·. . - .1 - ··1· · I' .. · ·· I 
· · 03 I -I · :1 · :1· - I 

o,i'1 _____ r ______ 1 · - i . · 1. 
05 l _____ l ______ l~ _____ I ____ I 

· 06 l _____ l ______ l ___ ~ __ I I 
071 . I ______ l_..---____ l ____ l 
oar 1. ______ 1 ______ 1 ____ 1 

·091 __ ~ __ I_-,-----~' '----' 
10 I _____ I · I ___ ___,.. __ I I 
ll I _____ l-----,------'------·J · I 

- · · -12 I . · · I · · I .. " -. . 'I I 
·· ' .. ''13J' ' : ,. • · ·O:: ·-r ,·· :< ·:· .. ·· ·.: · ·· :: ·,i ;· ::- . . '. . ': I .. ·· ~1-: 

14 I _____ I .· 1 ___________ 1 ____ 1 
15 l _____ l ______ l...;...... _____ I ____ I 
16 I _____ I ______ I ______ I ____ I 
17 I _____ I ______ I ______ I ____ I 
18 I _____ I ______ I ______ I ____ I 
191 - -I ______ I ______ I ____ I 
20 I _____ I ______ I ______ I ____ I 
211 _____ 1 ______ 1 ______ 1 ____ 1 
22 I _____ I ______ I ______ I ____ I 
23 l _____ l ______ l ______ l ____ l 
24 l _____ l ______ l _____ _,I ____ I 
2s1 _____ l ______ l l ____ l 
26 l _____ l ______ l ______ l ____ l 
27 I _____ I ______ I ______ I ____ I 
28 l _____ , ______ , ______ , ____ I 
29 l _____ l ______ l ______ l ____ l 
30l _____ l ______ l ______ l ____ l 

COMMENTS: 

page_ of 
FORM IV SV 

.. 
·>:( :-: .. '. ' ._-:::, · . · :: ·.·· .- : ' : · .C-205 

... .-.· _, . . 

3/90 



• . . .. 

4C EPA SAMPLE NO . 
PESTICIDE METHOD BLANK SUH11AR'! 

Lab Name: -------------
Lab Code: Case No.: 

Lab Sa::iple ID: 

Matrix: (soil/wat~r) · ~·---
~ ·. . 

Sillt~r Clean~p: (Y/!l ) . 

Date Analyzed (1): 

Time Analyzed (1): 

Instrument ID .(1): . -----,-
... _. 

C:::::ntract: -----
s;.. s r:o .: SDG Ho.: 

Lab Fi le ID: 

~Date Extract~d: · 

bate Analyze4 (2): 

Time Analyzed (2): 

Instr·wnent ID (2) :. 

GC Coiumn _· (1) : ro:._· __ (l!lm.) . ·, Gc_.colu_mn (2) :_ --....,........-~ .ID: ___ (miD) 

THI·s -METHOD ··BLANK APP.LIE$ TO THE FOL.LOWING s~Pi.Es, MS • A?-tb.: MSD: :. : . . · 

· · EPA · I LAB. . I DA'.I'E . ·1 ·· .. • · ·;AtE · j. · 
·. I· SA..'!PLE NO. ·I SAMPLE ID I ANAL';ZED l I ANAi,YZED 2 I 
· I=======. ====I==== ·========= I========== I ·==== .=====I 

01 l ______ l _______ l _____ l _____ l 
_021 I I .,..__-'---__ I I 
031 .I I . I I 
04 I I I . I -I 
O"SI I I _____ I I 

-.- ~tL ... ~-. L .. -.... ..-. ·--.-L .. .-__ .: ·. -·-.: .: j • -- -. : . . .. _.: -~ , -1:·, 
·· · o·s I ·· · ·1 1· I · · 

09 I I · I I 
10 I I I 
11 I I I 
12 I I I 
13 I I I 
14 · I I I 
15 I I I 
16 I I I 
17 I I I 
1s I I I 
19 I I I 
20 I I I 
21 I I I 
22 I I I 
23 I I I 
24 I I I 
25 I I I 
26 I I I 

COMMENTS: 
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SA 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: Contract: ---~-------- -----
Lab Code: Case No.: SAS No.: SDG No.: 

Lab File ID: BFB Injection Date: ____ _ 

Ins.trurr. "nt -I .D: :sFB l:njectio:'1 Time:_•_~........,_-
. ·: .•,. .. • ... . -. -.. . • . -· ... 
GC C(;'°1umn·: . . IDf ' (mm)" ---- ---

• • ... • •• .-: ; - ••• • • • •• "'j •• • • • -· •• •• • • : · : • · • 

· '-Heated ·:-Ptfrge :: "(Y/N) 
. . ·. :· 

I % RELATIVt I 
I rn/e I ION ABUNDANCE CRITERIA I ABUNDANCE I 
i=====I === - - - 1== ==========! 
I . 50 ! 8.0 - .40.0% -of mass 95 ______ ---"-_......,__ _______ ·.I" I 

_I. · 75 1- 30.0 - --66 ·.ot_ 'o~•_mas.s. 95· • .. . J ·· · · ·."··J. 
·1 95 · I° Base peak; -iO.o-t relative· -abundance- I . 1-· 
. I . 96 · 1· 5. o ~- 9 ~ 0% of mass 95 · · · I I 

I.. f- 73 I Less than 2._.0.\ ·.of m~ss .174·· I _ __,._( ) l"I . . . . 
I. -1·74 . -I S0.;0·- -~ .. 12p~oi :o-f,"Jlass .. 95 ·•:- . . · . . --~ ... . -. :-. :·· :.· .-. , 
l 175 1-· 4 .·o. - . 9 .• b. t · ~f 'mass · "i°'.7.4 · · ·· f ___ ( ).ii 
f 176 I 93~0 - 101.-0-t of mass 174 I ___ ( )11 .-
1: 177 I 5.0 - 9.0t of mass 176 I ___ ( -)21 
I ___ I I ___ _,_ ___ I 

1-Value is t mass 174 2-Value is %_ mass 176 .· 

THIS CHECK APPLIES TO THE FOLLOWING SAMPU:S, MS~ MSD, BLANl<S, AND ·STANDARDS: 

.. •f EPA . I IAB · I IAB I D~TE I =· TIME I 
. . . .. :1 . .SAMPLE .NO. · 1 · S1'Ja>Ui - ID , I ... . F.I·U: --~D · . . :.I . ~LYZED .-f · .ANAL"tZED· I . . ... ···· . ,_. (- , .. . . .. . 1 · . . . . .. I_;. : ·. ·.·. =-1~--· -1~-'----=--=----t 

01~ . r ·1· · . I ' . I ____ I 
(?21 · 1 ______ 1 ______ 1 ____ 1 ____ , 
031 _____ 1 ______ 1 ______ 1 ____ 1 ____ 1 
04 I _____ I ______ I ______ I ____ I ____ I 
·os1 _____ 1 ______ 1 ______ 1 ____ 1 ____ 1 
06I _____ I ______ I ______ I ____ I ____ I 
07I _____ I ______ I ______ I ____ I ____ I 
OSI _____ , ____________ I ____ I ____ , 
091 _____ 1 ____________ I ____ , ____ , 
101 _____ 1 ______ ------ ____ I ____ , 
111 _____ , ______ ------ ____ I ____ I 
121 _____ 1 ______ ------ ----'----' 13 I _____ I ________________ I ____ I 
14 I ________ , ______ ------ ____ 1 ____ 1· 

151 _____ , ______ ------ ----'----' 
161 _____ 1 ______ ------ ----'----' 
171 _____ 1 ______ ------ ____ I_..;._ __ , 
lBI _____ I ________________ I ____ I 
191 _____ 1 ______ ------ ____ I ____ I 
201 _____ 1 ______ ------ ____ I ____ I 
211 _____ 1 ______ ------ ____ I ____ I 
22 I _____ I ____________ ___,. ___ I ____ I 

page_ of 
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5B 
SEMI VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: Contract: ---- --------- -----
Lab Code: Case No.: SAS No.: S DG No .: 

Lab File I D: DFTP? Injec~ion Date: _____ _ 

Instrument ID: - DF_T-PP Inj-ectipn Ti me: . ~-~--
-_ f _. -. - . _ - . _. _ _. . . . -. . · . I % RELATI VE_ 1 · 

I · m/ e I . ION . ABUNDANCE CRITERIA I ABUNDANC E I 
,~====1===============~ ===== ============================== !=====------=== ! 
I 51 ~ 30.0 - 80.0% of mass 198 · ! _______ ! 
I 68 -I Less than 2.0% of mass 69 _____________ 1___ )11 
I 69 I Mass 69 relative abundance _____________ ! _______ ! 
I 70 I Less than 2. 0% of mass 69 l~-~ ).11-. 
I 121 1 · .. 2s.o - . 7.~.ot f.'f mas~ . .l.9~ ·· · ··. · · .r· r : ... 
I 197 I ·_Les~ - .than: :1:.-0%0 -of mass-19:s . · -I· I 
r· i"98 . !° .Base Peak; iooi relative abundance ____ ---'-____ ( . I 
I 199 .1 -5.0 to 9.0% of .rnass ·198 · · I 1· 

·. 1 275 I 10.0 - 30.q% ~f_·Illass.·_19.8· .. - ·- · 1 _ __,__ __ ~ __ l 
· · I 365 I Grea,ter than .0-:75% . of ma_ss· 198_~ _________ 1 I 

. I - 441 ~- Preierit, but lesi thari mais 443 · I _______ I 
I 442 1. 40.0 · - 110.0% of mass 198 _____________ 1 _______ 1 

I 443 I 15.0 - 24.0% of mass 442 ______________ ·1___ )21 

I . I ___ ___,,--,----------------,---,----=--I · I 
1-Value is-% mass . 69 . 2-Value is%_ mass ~42 

THIS · CHECKAPPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

I _EPA . · · · LAB . . LAB __ . ··. L .. DATE '- ···.1 · ·-TIME . ~ ·· 
I ;SAMPJ.,E NO.·. I.· -SA?iPLE -r-o·- ·· . F!LE ID · . : I '. ANALYZED I ANALYZED ·1 

·1...;;.; ___ - ' ___ ·..:.=- 1-=:::.:~==-...:.-='--...:. ====_;_========·1 ·=========I========== I 
011 I ------- ------- _____ · '-----
021 I ------- -------- ------'-----
031 I ------- -------- ______ I ____ _ 
041 I 
051 I 
061 I 
071 I 
08t I 
091 I 
101 I 
111 I 
121 I 
13 I I 
141 I 
151 I 
161 I 
171 I 
181 I 
191 I 
201 I 
211 I 
221 I 
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6A 
VOLATILE ORGMHCS DHTIAL CA LI BP.ATI0/1 DATA 

Lab Name: ____________ _ Cc;1t ::-2c t: ------

Lab Code: Case t1o . : s;..s t:.:;. : SDG 1:0.: 

Instrument ID: 

Heated pu_rge: (:Y /-N.) . .... . •.. . . ca·1 ibrat·iaii · Tim~s .c .. •· :· ,..... ::: ... ::. · .. : -:· :>· . .. : . ·:.:· .-.-. . -. '. .. _ -----
. GC ·column: ----- ID: (mm) 

I LAB FILE ID: RRFlO =_______ RRF20 =-------
: RRF50 = _______ RRFlOO= _______ RRF200= ______ _ 

I . .. · 1 . -1 . . t .-1 . · 1.- . ·. 1 ·.· __ I. _% ! · 
.1 . COMPOUND;, · .. ... . -· .... · ... · I.RRFlO .·./,RRF20. i.~RF:iO lRRF10-0-IRRF20e 'j . RRF I RSD I 

-· · ·· r·=~•---m::•=-.=::.:4 .:....:..:.:.::...: __ :...._.:.. ___ ·.:.. ·1 _: _ _-_· __ . I .:__.:._ __ .,;_. 1 .,..:"'.' ____ I ------1 __ _:_.:._ __ I --"'."--- I ___ ...:_~ I 
. I Chlbroni~th~ne . . . ! ___ I I ___ I :· . I . t · I · I 

I Broinometh.ane ___________ * . -I ___ I i . . · I I I * 
·. . I VinY.l Chloride __ ---'-..,......------: I, · I . I . . - · I ___ I' I · * 

·; _: ·fchlqroethane -· -1·. · I ___ I · 1 ___ 1' . I · I 
!Methylene Chloride , I ___ I. I ___ I · I ___ I· ,---
IAcetone __________ j• [ ___ I ___ I I ___ I ___ I 

· !Carbon Disulfide ______ ! ___ !• I I · I ___ I ___ I __ _ 
11,l-Dichloroethene ____ --,--* - I l ___ l~ __ I l ___ t · * 

·11,i-Dichl.oroethane ·- * ___ I ___ I ___ I · I · 1 ___ ,--* 
11,2-Dichloroethene (t.otal) I ___ I · --'---'---'---'--'---'-.-, 

· ,chloroform · -* ___ I___ , l ___ l ___ l ___ 1=-::_-_-_* 
11,2-Dichloroethane _____ * ___ I~-- __ _,__I · l ___ -j . I • · 
I 2-Butanone . ·: · ·. · .J . 1- · .. · 1 · ·· ·• · 1 · · ·. •· · . I . ·. I · I . 

_. . . . •a. · . ~.1,-1; 1-~richldroe~·ah~ · * 0:: I ·: . . 1· I · . I. '--~*· 
l:Ca~bon. T-etrachloride ____ * · I ___ ---'---.- ___ I ___ I ___ * 
IBromodichloromethane ____ * ___ I___ . I___ I I ___ * 
11,2-Dichloropropane _________ I ______ I ______ I ___ I ___ I 
lcis-1,3-Dichloropropene ___ * ___ I ______ [ ______ [ ___ ! ___ * 
ITrichloroethene _______ * ___ I ______ [ ______ I ___ I ___ * 
I Dibromochloromethane ____ * ___ I ______ I · ___ ! ___ ! ___ * 
J l, 1,2-Trichloroethane ____ * ___ I ______ ! ______ [ ___ [ ___ * 
!Benzene __ -,---________ * ___ ! ___ ___ I ______ I ___ I ___ * 
jtrans-1,J-Dichloropropene * ___ I ______ I ______ I ___ I ___ * 
I Bromofonn _________ -_--=• ___ I ______ I ______ I ___ I ___ * 
14-Methyl-2-Pentanone ____ l ___ l ______ 1 ______ I ___ I __ I 
12-Hexanone _________ l ___ l ______ l ______ I _ __ I I 
ITetrachloroethene ______ * _ __ I ______ I ______ I ___ I ___ * 
11,1,2,2-Tetrachloroethane * ___ I ______ I ______ I ___ I ___ * 
I Tel uene __________ -_--=•---' --- ___ I ______ I ___ I ___ * 
I Chlorobenzene ________ * ___ I ______ I ______ I ___ I ___ * 
IEthylbenzene ________ * ___ I ______ I ______ I ___ I ___ * 
!Styrene __ __,... _______ * ___ ! ___ ___ I ______ I ___ I __ * 
!Xylene (total) _______ * ___ I ___ I ___ I ___ I ___ I ___ I __ * 
l==--=========================1======1======1======1======1======1======1=====1 
!Toluene-ds ________ l ___ l ___ l ___ l ___ l ___ l ___ l __ l 
IBromofluorobenzene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
ll,2-Dichloroethane-d4 ________ l ___ l ___ l ___ l ___ l ___ l __ _ 
I-,,------=---,------:---=---:- ___ I ___ I ___ I ___ I ___ I ___ I __ _ 
* Compounds with required minimum RRF and maximum %RSD values. 

All other compounds must meet a minimum RRF of 0.010. 
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6 8 
SEMIVOL\TILE ORGANICS INITIAL CALIBKAT IO!! DATA 

Lab Name: Ccntra ::: t : ------------- ------
Lab Code: Ca se !lo . : s.:..s No. : S DG t;o .: 

Instrument ID: Cal i b rat ion Da t e ( s ) : ______ _ 

. ca:i itiration .; imes :-. : . . ·.··. 

' .. . . 

I LAB FILE IO: RRF20 = _______ RRFSO =-----'----- / 
IRRFSO = ______ ._ RRF120= _______ RRF160=-----~- I 
l ___________ ...._ ________________ -------- '---
1 I I I ./ % 
I COMPOUND .· / RRF 2 0 . / RRFS0 i RRF80 /RRF120 / RRF160[ · RRF ./ RS[ . 

1-J?heftol · ·. - ... ,' -· ~..:.< . ... ,.1~:>- .·-l:· --~ r ... ·.·./. ·._ --:=-. ~=-r.~ ' : . ··_l 
lbis(2-Chlor~~t-;y:i\~th~r · *'. . ·./--~ ' ·. , . . 1 · 1· ,-.· - ·. 
r2-chlorophenol . . * ___ l.,--__ J l I , I____ · * 
I l ·, 3-Dich.lo:i:obenzene · * · • i · I ___ I I I__.__.___ === * 

.... 1)-~ 4·-Qict1lo.robenzene .... "' . ·1 ___ 1 ·· I · l ___ r_------ ___ ·• 
··11-,2-olchlorobenzen~ · *----,--'--I -· I · I ___ I ___ I ______ * 

12-Methylphenol . * ___ I ___ I ___ I ___ I ___ I _____ * 
12,2'-oxybis(l-Chloropropane) I . I ___ I _______ I ___ I ___ I. ___ I 
14-Methylphen◊l ____ ---'-__ * ___ I ___ I ___ j __ ,__I ___ I· __ * 

. IN-Nitroso-di-n-propylamine_·._~.. l ___ l ___ l,__ __ I ___ I ______ * 
I Hexachloroethane ______ * ___ I I ___ I · I ___ I___ . * 
.INitrobenzene · * ___ I ___ I ___ I · I ___ I·--,--- ~ 

-li~~l~~~~~=nol,---~,---__,..___,...,-_: . J .· ,l. · J.· :·. , __ ,: .: , ·· .·:L .. .. r~ , .. J . 
. 1·2, ~~DimetlW+P.henol, : . . ·. :. ·._; •.-,; * :- . ·· · V . .. · '. 't · 1 . . ··f · · I ___ I.. * 

·.·· :.·:·- ·: lbi~{?-Chloroethdxy)methane * ___ f ___ l -I ___ I ___ I ___ I_---'-_* 
12~4-Dfchlorophenol . -* I ___ I ___ I ___ I ___ I ___ I ___ * 
Jl,2,4~Trichlorobenzene ___ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 

Naphthalene-::-:-________ * ___ I _______ I ___ I ___ I ___ I ___ I __ * 
4-Chloroaniline-,--______ I ___ I ___ I ___ I ___ I ___ I ___ I __ I 
Hexachlorobutadiene __ ---=--___ I ___ I ___ I ___ I ___ I ___ I I __ I 
4-Chloro-3-methylphenol_...;;..._* · l· ___ I ______ I ___ I ___ I ___ * 
2-Methylnaphthalene . * ___ I ___ I ______ I ___ I ___ I ___ * 
Hexachlorocyclopentadiene I ___ I ___ I ______ I ___ I ___ I ___ I 
2,4,6:-Trichlorophenol __ ===•---I ___ I ______ I ___ I ___ I ___ * 
2,4,5-Trichlorophenol ____ * ___ I ___ I ______ I ___ I ___ I ___ * 
2-Chloronaphthalene _____ * ___ I ___ I ______ I ___ I ___ I ___ * 
2-Nitroaniline __________ I ___ I _________ I ___ I . I 
Dimethylphthala:te ___ --.--_ ---'~-- '--- ______ I ___ I __ I 
Acenaphthylene . * ___ I ___ I _________ I ___ I ___ * 
2,6-Dinitrotoluene· * ___ I ___ I _________ I ___ I ___ * 
3-Nitroaniline · I ___ I ___ I _________ I ___ I ___ I 
Acenaphthene,--_ _,,_ _____ * ___ I ___ I _________ I ___ I ___ * 
2,4-Dinitrophenol __________ I ___ I ___ I ______ I ___ I __ _ 
4-Nitrophenol ____________ I ___ I ___ I ______ I ___ I __ _ 

f Dibenzofuran--=-_______ * ___ I ___ I ___ I ______ I ___ I __ " 
12,4-Dinitrotoluene _____ * ___ I ___ I ___ I ______ I ___ I ___ * 
I.....,,,----=----=--,-----,---,---.-- ___ I _ __,._ I_,.. __ I ______ I ___ I __ _ 
* Compounds with required minimum RRF and maximum %RSD va ues. 

All other compounds must meet a minimum RRF of 0.010 . 

FORM VI SV-1 3/90 
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6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATIO!l DATA 

Lab Name: -----=---------- Contract: _____ _ 

Lab Code: Case t:o. : s.:;s :: o. : SOG No.: 

Instrument IO: Cilibraticn Date ( s) : _____ _ 

I . I % 
I COMPOUND J~RF20 JRRF50 JRR_FBO IRRF1201RRF160J RRF I R$D I' 
I . =========================== I=====: I=== · == I=.~ . === I=====.·. I ·===~·1.-....· . · -=-r== . =· J. · · . 
. 1 o·i-~thylphthalate· '. : .. · . ·.· :· I ·.· . ,:· I : . . ·. I -· · · · ·t. ·. · .. •. ·1 ... ··· · . I . ·: ' ·1 . ·. ·1 -: ·· 

•· ·· :' 14'-Chlorophenyl.:.pheriylether · ": ___ I· . l ___ t~ __ I · .. · i_~--,-1_._ . _* 
I Fluorerie . . . .-. ___ I · I ___ I I . 1 : I · * 
14-Nitroanilirie ·. l ___ l_...,........._1 ·. 1 ___ 1 . l __ ~I I 
J4 -,6-0initro_:.._2~methylp.hehol_· l ___ l ___ l · 1· • . F ·· I ___ I __ I 
[N-Nitrosodiphei:iylamine (1) l ___ l_~_I · , ___ I ___ I ____ I __ I 

· t4-Bromophenyl-·phenylether-=*---I ___ I ___ I ___ I ___ I ___ I ___ * 
I Hexachlorobenzene ______ * ___ I ___ I ___ I ___ I -'--__ I ___ I ___ * 
IPentachlorophenol __ ----'--~* ___ l ___ l ___ l ___ l_~_I ___ I ___ * 
IPhenanthrene * ___ l_"'--_I ___ I ___ I. ___ I ___ I __ * 
!Anthracene . * ___ I ___ I ___ I I ___ I ___ I __ * 
I carbazole-=--~:---~,------ ___ I ___ I ___ I ___ I ___ I ___ I __ I 
IDi-n-butylphthalate _______ l ___ l ___ l ___ l ___ l ___ l~I 
!Fluoranthene. : · *·~ __ 1 ___ 1 ___ 1. l___, _ _.,...I . · ·l :.* •. 
[.Pyrene.. . . .. . .. ·* ... I°·>--· + .' I: ·. · .·.:·1·' · · :. f ___ f · * 

-l Butv10·e'?'t'zylphtnal.ate r· I ___ I •.. I · I .. I · I · 1 
IJ;'. 3•-oichlorobenzidine · I ___ I ___ I ·1 ___ I ___ I ___ I ___ I 
IBenzo(a)anthracene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I Chrysene_..,...,...---,-----=----*--- I ___ I ___ I ___ I ___ I ___ I __ * 
lbis(2-Ethylhexyl)phthalate_l ___ l ___ l ___ l ___ l ___ l ___ l __ l 
IDi-n-octylphthalate . I ___ I ___ I ___ I ___ I I ___ I __ I 
IBenzo(b)fluoranthene ____ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
[Benzo(k)fluoranthene ____ * ___ f ___ l ___ l ___ l ___ l ___ l ___ * 
IBenzo(a)pyrene-,-______ * ___ I ___ I ___ I ___ I ___ I ___ I ___ • 
!Indeno(l,2,3-cd)pyrene ___ * ___ I ___ I ___ I ___ I ___ I ___ I ___ • 
IDibenz(a,h)anthracene ____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
!Benzo(g,h,i)perylene ____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
!============================================================================ 
INitrobenzene-ds - I ___ I ___ I ___ I ___ I ___ I ___ I ___ I 
12-:-Fluorobipl').enyl ______ * ___ l ~ __ I ___ I ___ I ___ I ___ I ___ • 
1Terphenyl-dl4 _______ * ___ I ___ I · I ___ I ___ I ___ I ___ * 
I Phenol-dS:---=--------* ___ I ___ I ___ I ___ I ___ I ___ I __ * 
12-Fluorophenol _______ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
12,4,6-Tribromophenol ____ l ___ l ___ l ___ l ___ l ___ l ___ l __ l 
I 2-Chlorophenol-d4 _____ * ___ I ___ I ___ I ___ I ___ I ___ I __ * 
ll,2-Dichlorobenzene-d4 ___ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
, ______________ 1 ___ 1 ___ 1 ___ 1 ___ 1 ___ 1 ___ 1 __ _ 

(1) Cannot be separated from Diphenylamine 
• Compounds with required minimum RRF and maximum %RSD values. 

All other compounds must meet a winimun RRF of 0.010. 

FORH VI SV-2 3/90 
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6D 
PESTICI!JE IiJITIAL CALIBRATION OF SI ~JG LE COMPO?{E~lT MJALYTES 

Lab Name=----'---------- Con tract: ------
Lab Code: s;..s SSG r:o.: 

Instrument ID: Le~el (x l o~) :. !c~ r.id high 

GC Column:- :::p: 

RT OF STANDARDS I MEAN I RT WINDOW 
I COMPOUND I LOW I MID I HIGH I RT I FROM I TO I 
1========== ======== = i==== =)=~ ==1 . =====1=====~1=== · =t=. -= =1 
I alpha-BHC.· . ,:, l.~ __ I ·. J. . · ·.1 . I . l 

· ·'· · . ··I ..beta~BHC ··· ·· I 1· : t .. - ___ ·l ___ l· ··1 
. ::1 'delta-BHC · l ___ l_c.,___ --- ___ l ___ l_~_I 

I. gamma-BHC (Lihdane ) _ !_---,_'t _________ 1. ___ I ___ I 
I Heptachlor . I ___ I _________ I ___ I ___ I· 
I Aldrin,--,-:------,--,,....---1 ___ 1 _________ I ___ I ___ I· 
I Heptachlor epoxide I ___ I _________ l ___ l ___ 1· 
I Endosulfan I ___ :=-_1 ___ 1 __________ I ___ I ___ I 
I Dieldrin ______ l ___ l _________ I ___ I ___ I 
I 4,4'-DDE ______ I ___ I _________ I ___ I ___ I 
I Endrin . I ___ I ___ I_--'--____ I ___ I ___ I 
I Endosulfan II ___ I ___ I ___ I ___ I ___ I ___ I ___ I 
I 4,4'-DDD ______ I ___ I ___ I ___ I ___ I ___ I ___ I 
I Endosulfan sulfate I ___ I ___ I ___ I ___ I ___ I· I 
I 4,4-'-DDT _____ I . 1 ___ 1 __ ..._1 . . . · I. l_..,....,...._l 
.I ,Me_thol!'.y.c;:hl,o.r: .·. . .. . I · . · f · l ,,. I''., .· . · I:· · 1 > I 

···· ··•: ·• ~f: -Endtin··k.e'l::one-___ l · l ___ l ___ l _____ ·I : I ___ I 
I E~drin aldehyde __ ! I · 1 ___ I ___ I ___ I ___ I 
I alpha-Chlordane __ l ___ l ___ l ___ l ___ l ___ l ___ l 
I· gamma-Chlordane ___ l ___ l ___ l ___ l ___ l ___ l ___ l 
I=== ================1======1======1======1======1======1======1 
I Tetrachloro-m-xylenel ___ l ___ l ___ l ___ l ___ l ___ l 
I Decachlorobiphenyl I ___ I ___ I l ___ l ___ l ___ l 
l ________ -=I __ I __ I __ I __ I __ I __ I 

* Surrogate retention times are measured from Standard Mix A analyses. 

Retention time windows are± 0.04 minutes for all compounds except 
Methoxychlor, at± 0.05 minutes. 

FORM VI PEST-1 3/90 
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6E 
PESTICIDE ItHTIAL CALIBRATION OF SINGLE COMPOtJENT M;ALYTES 

Lab Name: -------------
Lab Code: Case ::o. : 

Instrument ID: Le ·; el (X 

GC ColuJnn: 

Ccnt:::-act: ------

r.id 

CALIBRATION FACTORS 

SDG t:o.: 

high 

I COMPOUND I LOW I MID I HIGH I MEAN I . %RSD · I 
1=====================1==========1========== /==========1=========== 1=· == ~ i 
I alpha-BHC_- _ ___,...._1 •' l ·. . r . I . f. . ·., . 

. J b.et~•BHC ·.··/ · 1· ! _____ I _____ [ . I 
.I 'del ta,-BHC _ ___,...___,.. __ I _____ I _____ I _____ I __ ..;..._..__,___ 1 ___ I 
I gamma·-BHC (Lindane) I _____ I _____ I _____ I _____ I ___ I 

Heptachlor _____ I _____ I _____ I _____ I--______ I ___ I 
Aldrin=-=-------,-.,----I _____ I _____ I _____ I _____ I ___ I 
Heptachlor epoxide ! _____ I · I _____ I ______ I ___ I 
Endosulfan I ___ ~_! _____ I _____ I _____ I _____ I ___ I 
Dieldrin ______ l _____ I _____ I _____ I _____ I ___ I 
4, 4 '-DDE ______ I _____ I _____ I _____ I _____ , ___ I 
Endrin-=""""'" ____________ l _____ l _____ l _---'-_-_I _____ I ___ I 
Endosulfan II ____ l _____ l _____ l· _____ I _____ I ___ I 
4, 4 '-DDD ______ , _____ I __ - __ , _____ I~----'---' 
Endosulfan sulfate /. __ _._ __ I _____ [. 1-_____ I ___ ./ 
4, 4 '-DDT . '-----·' -~--.,..-' · , .......... .........,......,....___.....__ / .. . · · · I · 

.--_M~th~~':h.l~.r. - ;-./ __ .-- .. .-.~~i,-.: . . :. : -I''/ : -~·· .-: . T·· :( ______ ! ___ ! 
'l ' Endrin·ketorie ··· · . / . / t _____ l ______ l~ __ I 
1· Endrin aldehyde· ·. 1 _____ l ___ ~_I _____ I ______ I ___ I 
I alpha-Chlordane ___ l _____ l _____ l _____ l _____ l ___ l 
I gamma-Chlordane ___ l _____ l _____ l _____ l _____ l ___ l 
1=====================1==========1========== 1==========1===========1======1 
I Tetrachloro-rn-xylene/ _____ l _____ l _____ l ______ l ___ l 
I Decachlorobiphenyl I _____ I _____ I _____ I _____ I ___ I 
l _____ _..;... __ -=I ____ I ____ I ____ I ____ I __ I 

• Surrogate calibration factors are measured from Standard Mix A analyses. 

\RSD must be less than or equal 10.0 % for all compounds except alpha-BHC 
beta-BHC, garnma~BHC, DDT, Endrin, and Methoxyclor, where %RSD must be less 
than or equal to 15.0% 

FORM VI PEST-2 3/90 
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GF 
PESTICIDE IlHTIAL CALIBRATION OF MULTICO!'. PO NE~IT ;_:;;._;:_:l7ES 

Lab Name: ___________ _ Contrac t : -----
Lab Code: Case tlo. : s;..s ::o . : SDG !:o .: 

Instrument ID : Date(s ) Analyzed : 

: . ." · · .· . : cic _coi.umn: .. _·•-;._.-__ ...,. __ -'--.,....a...,- . ro, 
· .: • • I 

____ .(mm_) . .. :.· .-; ;. . 
·- . ... · 

: ·;: . :- . . · - · . 

. . 
■ · , . , 

I I A!WUNT I I RT y,;::.:rnow I CALIBRATION I 1· 

I COMPOUND I (ng) I PEAK! RT I FROM I TO I FACTOR I 
l=====================J========i====J======i======i======J=========== i 
I Toxaphe ne I *l I I I 
~ I I *2 I I I 
.J I. I *"3 I I ! . I 
·r . . ... 

''· 
.. , I · .. 4 t I I . , I 

I I f 5 ,. I I I 
I Aroclor 1016 I I *l I I I 
I I I *2 I I ! I 
I I I *3 I I I I 
I I I 4 I I I I 
I I I 5 I I I I 
I Aroclor 1221 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 5 I I I I 
I Aroclor 1232" I · I *l I I . I 

1 ., -I *2 I . . ,. I. 
. '• · ·. ·. : ·v ~ ·. .. . . • 1_. . :, -·~ •.• . •, ~- . . -: l· '.-;":i ..... f -- 1---· - I. .• ·1 . .. ~ . 1-· 

. I . I 4 I I I I !"· 
I 5 _I I I I I 
I Aroclor 1242 *l 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 I 
I _5_ 1 I I I I 
I Aroclor 1248 *l 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 Aroclor 1254 *l 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 Aroclor 1260 *l 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 I I I I 

* Denotes required peaks 

FOR..'1 VI PEST-3 3/90 

C-214 



GG 
PESTICIDE ANA L 'LTE RES 0!..:..::-,:0:1 :::;u:-,:-:AR 'l 

Lab Name:_____________ Cont r a c t: _ _ ___ _ 

Lab Code: Case No.: SAS ~: o .: SDG tlo .: 

. . ... . . 
I D : _' _____ .( r:im ): 

... •: , 

EPA. ·_sample "No~- . :-,~~-?~d~rd 1) : 

In~tn.iI:!ent -ID •( 1) :_ 
~ . . . . . - .. -. . . . 

Date Analyzed (1): Ti~e Analyzed (1): 

I JRESOLUTIONI. 
J ANALYTE · . I .. RT . I · · .0 l" . .· .I . 
I~.,..=~==,..= · =~=:::: ·= ·· = .=== ·· _== · 1= · ==- _. I= - ·=== ' .=I·· 

011.. . . . . . . ! ___ I . . I 
021 ____________ 1 ___ 1. I 
03 I ____________ I ___ I ___ _.__I 
04 I ____________ I ___ I ____ I 
05 I ____________ I ___ I ____ I 
06 I ____________ I ___ I ____ I 
07 I ____________ I ___ I ____ I 
08 I ____________ I ___ I ____ I 
09 I ____________ I ___ I ____ I 

GC Column (2) .: . . :ro: -___ .(.mm) Instrumer:1tro · c2):.:._..._ __ 

EPA · s'a,il1pl;; N6· .. ~':__-(·~~~·~d~;~d-':{/ : . 
1 

.• • L~b \a~p-le . ~; :·· ; 2 )
0 

/ \ · 

------
Date Analyzed ("2) ·: · _____ _ Time Analyzed (2): 

I I RESOLUTION I 
I ANALYTE . I RT . I ( % ) I 
1===========================1======1==========1 

011 ____________ 1 ___ 1 ____ 1 
021 ____________ 1 ___ 1 _____ 1 
031 _______________ I _____ I 
041 _______________ I _____ I 
051 _ _ _____________ I ____ I 
06 I _ _ __________ _ __ I ____ I 
07 I _______________ I ____ I 
os I _______________ I ____ I 
09 I _______________ I ____ I 

Resolution of two adjacent peaks must be calculated as a percentage of the 
height of the smaller peak , and must be greater than or equal to 60.0%. 

FORM VI PEST-4 3/90 
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7 l\ 
VOI..J\TI:..E CONTI:a;rnG CALI!3RP-.TIO:<' C!-iE::K 

Lab Name:______________ ccnt~ac ~: _____ _ 

Lab Code: 

Instrument ID: 

~b File ID: 

.- · Heatect ·Purge:: . (Y/ t~) 

GC Column: 

Case ::o.: 

ID: ___ (mm) 

< ... ,- '...... • 
....... ~ J •• ..., •• S DC ~:o. : 

· I I MIN i I l'l'.AX I 
I COMPOUND I RRF I RRFS0 I RRF I %D I %D I 
!===== .. == .== ·==== . .. === .. = ._. =!= .==== 1:==== .=i ·=.==i==== ·=1 .= .=! 
!Chlorbmethane ________ l ______ I I ___ I I 
l~romomethane _________________ /0 .100 / ___ 125.01 
!Vinyl Chloride ________ ! ______ ; 0. 100 1 ___ 12 5.0I 
IChloroethane ________ l___ ___ I ___ I I 
!Methylene Chloride _____ !___ ___ I ___ I I 
IAcetone ___________ l___ ___ I ___ I I 
!Carbon Disulfide ______ ! ______ I I ___ I I 
ll,l-Dichloroethene _____ l ___ l ___ l0 .1001 ___ 125.0I 
ll,l-Dichloroethane ___ -::-,-_I ___ I ___ I 0.2001 ___ 125.0I 
11,2-Dichloroethene (total)_I ___ I ___ I I ___ I I 
!Chloroform I _ __ I ___ I0.2001. 125.01 
ll,2-Dichloroethane _____ l ___ l ___ l0.1001 ___ 125.0I 
1.2-Butanone· . I ____ I. I . . 1· I I. .. 
l l., 1, 1:-Trichloroethane f ·, I . 1P:10O1 · .· 1·2 5. a I 
J'Car-bcin. ·Tetra~·hior'.ide 1 ·· ! ___ 10.1001 ___ 25~01 
I Brornodichlorornethane · I ___ I ___ IO. 2 00 I ___ 2 5. 0 I 
11,2.:Dichloropropane _____ l . I ___ I I___ I 
lcis-l,3-Dichloropropene ___ l ___ l ___ l0.2001 ___ 25.0I 
ITrichloroethene _______ l ___ l ___ l0.3001 ___ 25.01 
IDibromochloronethane ____ l ___ l ___ l0.1001 ___ 25.01 
ll,l,2.-Trichloroethane ____ l ___ l ___ l0.1001 ___ 25.01 
!Benzene · l ___ l ___ 10 . soo1 ___ 2s.01 
ltrans-l,3-Dichloropropene __ l ___ l ___ l0.1 001 ___ 25.0 
IBromoform __________ l ___ l ___ 10.1001 ___ 25.0 
4-Methyl-2-Pentanone ____ l ___ l ___ l I __ _ 
2-Hexanone __________ l ___ l ___ l I __ _ 
Tetrachloroethene ______ l ___ l ___ l0.200J ___ l25.0 
1,1,2,2-Tetrachloroethane l ___ l ___ 10.soo1 ___ 12s.o 
Toluene · -- I ______ J0.4001 ___ 125.0 
Chlorobenzene ________ l ______ 10.soo1 ___ 12s.o 
Ethylbenzene ________ l ______ 10.1001 ___ 125.o 
Styrene-:-----,.--------'--- ___ I0.3001 ___ 125.0 
Xylene (total) _______ I ___ I ___ I0.3001 ___ 125.0 
============================1======1======1=====1======1==== 
Toluene-da _________ l ___ l ___ l ___ l ___ l 
Bromofluorobenzene _____ l ___ l ___ l0.2001 ___ 125.0 
l,2-Dichloroethane-d4 ____ I ______ I ___ I ___ I 
________________ ! ______ I ___ I ___ I--
All other co~pounds must meet a minimum RRF of 0.010. 

FORM VII VOA 
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78 
s E:~r \ 70 r_; T: LE cc:rr! ~= ~-} I ~:G C _; L ~ :;~_:\ 7 I .:; :: c~ E: C:\ 

Lab Name: ____________ _ 

Lab Code: Cas e t;o .: SDG r:o .; 

Instrument ID: Calib ~at : c~ Da te: ___ ~_ Ti me : 

· Lab F.ile .-ID: !nit : :ca lib ; . D~te .( s) .: : ------
Init. Calib. TiMes: 

I I MIN I MAXI 
I COMPOUND I RRF I RR :5 0 I RRF I %D I %D I 
============================i====== i====== i== == i ~=~ =i====I 
Phenol ___________ ! ______ 10 . soo1 ___ 125.0I 
bis(2-Chloroeth yl )ether ___ l j 0.7001 125.01 
2-Chlorophenol _______ l j0 .8001 125 . 0I 
l,J-Dichlorobenze ne _____ l j 0.600 125.0I 
1,4-Dichlorobenzene _ _ ___ l 10.soo 125.0I 
1,2-Dichlorobenzene _____ l j0.400 125.01 
2-Methylphenol_-,-_____ I j0.700 125.0I 
2, 2 '-oxybis ( 1-Chloropropane) I I I I 
4-Methylphenol ___ -,-----,-__ I j 0.600 125.01 
N-Nitroso-di-n-propylamine_l 10 . 500 125.0I 
Hexachloroethane ______ l jO.JOO 125.0I 
Nitrobenzene ________ l _ __ l ___ 10 . 200 125 . 0I 
Isophorone_-,-___ ____ I ___ I ___ I o. 4 OD I 2 5. O I 

12-Nitrophenol,, .. --.,,..-~_,.,..-,--l ___ l ___ ro, 100 I 25.D.! · 
I 2-,.4-Qimetl"ly).P,h_~pq-1 _ ·:-~ :· ~ . . · . J ___ • -l __ ~ · .10.:20Q ·: r2.5~o.r · 
I bis (2 -~Chlor.oethoxy) m.efhane_-l ___ l _ __ 10. JOO I 25. 0 I 
l2,4~Dichlorcphenol· · l ___ l ___ 10. 200 12s : 01 
11,2,4- Trichlorobenzene ___ l ___ l ___ l0.200 125.0I 
!Naphthalene I ___ I ___ I0.700 125.0I 
14-Chloroaniline _______ l ___ l _ __ l I I 
IHexachlorobutadiene_--=-___ I ___ I ___ I I I 
14-Chloro-J-methylphenol ___ l ___ l ___ l0.200 125.0I 
12-Methylnaphthalene _____ l ___ l ___ !0.400 25.0I 
jHexachlorocyclopentadiene I ___ I ___ I I 
12,4,6-Trichlor ophenol __ === ___ 1 ___ 10.200 25.0I 
12,4,5-Trichlorophenol ____ ____ 1 ___ 10 . aoo 25.0! 
12-Chloronaphthalene _________ I ___ I0.900 25.0I 
12-Nitroaniiine I I 
IDimethylphthalate I I 
IAcenaphthylcne 11.400 25.01 
12,6-Dinitrotoluene 10.2001 25.0I 
I J-Nitroaniline I · I I 
jAcenaphthene 10.9001 25.0I 
12,4-Dinitrophenol I I I 
I 4-Nitrophenol I I I 
IDibenzofuran 10.JOOI 25.0I 
12,4-Dinitrotoluene 10.2001 125.0I 
I ! __ I I __ I 

All other compounds must meet a minimum RRF of 0.010. 

FORM VII SV-1 3/ 90 
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7C 
SEMI'-.,'C!__:..TILS c o t:TI NCI !,G CALIBRATI OtJ CHECK 

Lab Name: ____________ _ Contrac t: ------
Lab Code: Ca se lio. : S DG Uo .: 

Instrument ID: C3!~bratic n Ca t e: Ti ne: ----- -----

Lab File ID: · -'----,-...---"'- ... 
: ... . . . . 

. · . .. .. . . ···• ·· : ·:. _ _ •:, . ... I~i't .' Cal ib. T i rr.es : 

I l-: IN I I :-~XI 
COMPOUND I RRF IRRFS 0 I RRF I %D I %D 

============== ============= 1====== 1======1===== 1======1==== 
Diethylphthalate ___ --,--__ I ___ I ___ I l ___ l 
4-Chlorophenyl-phenylether_J ___ I ___ J0.500 ___ 125.0 
Fluorene---,--:--,-________ 1 ___ 1 ___ 11.100 ___ I 25 . 0 
4-Nitroaniline _______ l ___ l ___ l ___ I 
4,6-Dinitro-2-~ethylphenol I ___ I ___ I ___ I 
N-Nitrosodiphenylamine (1)-I ___ I ___ I ___ I 
4-Brornophenyl-phenylether -1 ___ 1 ___ 10.100 ___ 125.0 
Hexachlorobenzene ____ ~~~I ______ I0,100 ___ 125.0 
Pentachlorophenol ______ l ______ 10,100 ___ 125.0 
Phenanthrene ________ l ______ J0.700 ___ 125.0 
Anthracene _____ ____ l ______ J0.700 ___ 125.0J 

JCarbazole __________ l ______ I ___ I I 
JDi-n-butylphthalate _____ l ______ I ___ I I 
JFluoranthene · 1 ___ -~-I0.600J_~_l25.0J 
I Pyrene ________ __,_ __ ·1 ______ I o. 7 oo I---'--- I 2 s. o I 
I Butylbenzylphthalate ____ l___ •I"·. . . .l ·I . . · . ·I 

' l3i;3'._Dichlorobenzidine · · 1 ______ · · f ___ l · I 
JBenzo(a)anthracene _____ l ______ 0.9001 ___ 125.0J 
IChrysene __________ l ______ 0.900J ___ J25.0J 
Jbis(2-Ethylhexyl)phthalate_l___ ____ l ___ l I 
I Di-n-octylphthalate ____ ·I ___ ____ I ___ I I 
JBenzo(b)fluoranthene ____ l ______ 0.700J ___ J25.0I 
JBenzo(k)fluoranthene ____ l ______ 0.7001 ___ 125.0I 
JBenzo(a}pyrene~ ______ I _______ 0.6001 ___ 125.0J 
Jindeno(l,2,3-cd)pyrene ___ l ______ 0.400J ___ J25.0J 
IDibenz(a,h)anthracene ____ l ______ 0.3001 ___ 125.0J 
JBenzo(g,h,i)perylene ____ l ___ l ___ 0.2001 ___ 125.0J 
i================================================J======i====i 
JNitrobenzene-dS ______ I ___ I ___ I I ___ I I 
J2-Fluorobiphenyl ______ l ___ l ___ l0,700l ___ l25.0I 
1Terphenyl-dl4 _______ l ___ l ___ lO.soo1 ___ 12s.01 
I Phenol-dS,----,--------1 ___ I ___ IO. 800 I ___ I 25. O I 
12-Fluorophenol _______ l ___ l ___ J0.6001 ___ 125.0I 
12,4,6-Tribrornophenol ____ l ___ l ___ l I ___ I I 
l2-Chlorophenol-d4 _____ I ___ I ___ IO.aoo1 ___ 12s . 01 
ll,2-Dichlorobenzene-d4 ___ I ___ I ___ I0.400J ___ l25 . 0I 
l ___________ ! __ l--,-_I __ I __ I __ I 
(1) Cannot be separated from Diphenyla~ine 

All other compounds must rneet a rnini~um RRF of 0.010. 

FORM VII SV-2 3/90 
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7D 
PEST:!:CIDE CALIBRATION VERIFICAT IOt./ S liMMA RY 

Lab Name: -------------
Lab Code: Case tJo. : 

GC Colu r.m: ID: 

Lab Sample ID (PIBLK): -~----
EPA Sample No. (PEM): 

Lab Sample ID ( PEM) : _____ _ 

7ir.e Analyzed 

Date Ar. al y zed 

Tine Analyzed 

I PEM RT WINDOW CALC NOM 
I COMPOUND RT FROM I TO AMOUNT AMOUNT RPD 
I I I I I (ng)_ I (ng) I I 
1===========================1== ===1======1======1========1========1=====1 
I alpha-BHC ________ I ___ I ___ I ___ I ____ I ____ I __ I 
I beta-BHC ________ I ___ I ___ I ___ I ____ I ____ I __ I 
I gamma-BHC (Lindane) ____ I ___ I ___ I ___ I ____ I ____ I __ I 
I Endrin~ ________ I ___ I ___ I ___ I ____ I ____ I __ I 
I 4,4'-DDT ________ I ___ I ___ I ___ I ____ I ____ I __ I 
I Methoxychlor _______ l ___ l ___ l ___ l ____ l ____ l ___ l 
I ___________ I ___ I ___ I ___ I ___ I ___ I __ I 

4,4'-DDT % breakdown (1): Endrin % breakdown (1): 

Combined% breakdown (1): 

QC LIMITS: 
. . .. 

RFD of amounts in PEM must be less than or equal to 25.0% 

4,4'-DDT breakdown must be less than or equal to 20.0% 

Endrin breakdown must be less than or equal to 20.0% 

Combined breakdown must be less than or equal to 30.0% 

FOR:; VI I PEST-1 

C-219 
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7E 
PES7 IC IDE CAL~BRATION VERIFICATI0 ~1 SU!·!N.!..R'l 

Lab Name: ___________ _ Ccntr3ct: ____ -'--

Lab Code: r "' :- ......... 
.J r . .J SCG l!o. : 

GC Colunn : ID: ___ ( ::-,rn) I nit . Cal.:.t . Date ( s) : ___ _ 

EPA Sample .No. (Fil3Lr:) _: · ---,.-,---~~ 

. Lab Sa~pl·e :to ( PI BLK) : 

EPA Sample No. (INDA) : 

Lab Sample ID (INDA) : 

: -Da te 

Time 

Date 

Ti:ne 

An?J,ly4~d: _; 

Anal yz ed 

Analyzed 

Analyzed 

I INDIVIDUAL MIX h RT WINDOW CALC NOM I 
I COMPOUND RT FROM i TO AMOUNT AMOUNT I RPO 
I I I I I ( ng) I ( ng) I I 
1===========================1 =====1====== 1====== 1======== ======== ====I 
I alpha-BHC _________ I ___ I ___ I ___ I __ ___,;:...- ______ I 
I gamma-BHC (Lindane) ___ I ___ I ___ I ___ I I 
I Heptachlor __________ l ___ l ___ l ___ l I 
I Endosulfan I _______ I ___ I ___ I ___ I I 
I Oieldrin _________ l ___ l ___ l ___ l I 
I Endrin __________ l ______ I ___ I I 
I 4,4'-DDD _________ I ___ ___ I ___ I I 

· I 4,4'-DDT __________ I ___ ____ I ___ I I 
I Methoxychlor __ .,--____ I ___ ____ I ___ I I 

, I Tetrachloro-n:-xylene ___ I ______ I ___ I I 
I Decachlorobiphenyl ____ l ______ I ___ I I 
I _____________ I ______ I ___ I I 

EPA Sample No.(INDB): 

Lab Sample ID (INDB): 

Date Analyzed 

Time Analyz ed 

I INDIVIDUAL MIX D RT WINDOW CALC NOM 
I COMPOUND RT FROM I TO AMOUNT AMOUNT RPO 
I I I I I ( ng) I ( ng) I I 
1===========================1======1====== 1======1========1========1=====1 
I beta-BHC ________ I ___ I ___ I ___ I ____ I ____ I __ I 
I delta-BHC ________ I ___ I ___ I ___ I ____ I ____ I __ I 
I Aldrin _________ l ___ I ___ I ___ I ____ I _______ I 
I Heptachlor epoxide ____ l ___ l ___ l ___ l ____ l ______ I 
I 4,4'-DDE ________ I ___ I I ___ I ____ I _______ I 
I Endosulfan II _______ I ___ I ___ I ___ I ____ I _______ I 
I Endosulfan sulfate ____ l ___ l ___ l ___ l ____ l ______ I 
I Endrin ketone _______ l ___ l ___ l ___ l ____ l ______ I 
I Endrin aldehyde _____ l ___ l ___ l ___ l I _______ I 
I alpha-Chlordane _____ l ___ l ___ l ___ l ____ l _______ I 
I gamma-Chlorodane _____ l ___ l ___ l ________ I _______ I 
I Tetrachloro-m-xylene ___ l ___ l ___ l ________ I _______ I 
I Decachlorobiphenyl ____ l ___ l ___ l ________ I _______ I 
l ___________ l __ l_..--1 _____ I _____ I 

QC LIMITS: RPO of a~ounts in the Individual Mixes must be less than 
or equal to 25.0%. 

FORM VII PEST-2 3/90 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: ____________ _ Contract: ------
Lab Code: Case No.: SAS No.: . SDG Ne.: ----
La_b File ID (Standard): Date Analy~ed: _____ _ 

Instrwnent- IO: Time Analyzed: ------
GC Column: 

============ 
12 HOUR STD 
UPPER LIMIT 

ID: ___ (IlllD) 

ISl(BCM) 
AREA f RT # 

======= 

LOWER LIMIT ____ _ 
============ 

EPA SAMPLE 
NO. 

======= 

Heated Purge: (Y/ N) 

IS2(DFB) ISJ(CBZ) 
AREA # RT # AREA # RT 

======= 

======= 

------------- ======= ======= 
01 
02 
OJ 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ISl (BCM) • Bromochloromethane 
IS2 (DFB) = 1,4-Difluorobenzene 
IS3 (CBZ) = Chlorobenzene-dS 

AREA UPPER LIMIT• +100\ of internal standard area 
AREA LOWER LIMIT• - sot of internal standard area 
RT UPPER LIMIT= +0.50 minutes of internal standard RT 
RT LOWER LIMIT= -0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
• Values outside of QC limits. 

page_ of_ 
FORM VI II VOA 
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88 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMAR Y 

Lab Name: ____________ _ Contract: _____ _ 

Lab Code: Case No.: SAS No.: SDG No.: 

Lab File ID (Standard): Date Analyzed: ------
Instrument ID: · Ti~e Analyzed: _____ _ 

IS2 (NPT) ISl(DCB) 
AREA # RT # AREA # 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

======= -------------

-------============ ------- ---------

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA SAMPLE 
NO. 

============ ======= --------------

ISl (DCB) = l,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-de 
ISJ (ANT) = Acenaphthene-dlO 

--------------------

ISJ (ANT) 
RT # AREA # 

======= ========== 

======= =========-

======= ========== 

AREA UPPER LIMIT= +1001 of internal standard area 
AREA LOWER LIMIT= - SOI of internal standard area 
RT UPPER LIMIT= +0.50 ainutes of internal standard RT 
RT LOWER LIMIT= -0.50 minutes of internal standard RT 

RT : ! 

======= 

======= 

# Column used to flag internal standard area values with an asterisk. 
* Values outside of QC limits. 

page_ of_ 

FORM VIII SV-1 3/90 
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BC 
SE:: : '.'OLATILE H!TERNAL STAtI D;.. RD ,.\Ri.::A MID RT scr~ -!nRY 

Lab Name: ___________ _ 

Lab Code: Ca se tlo . : S C'G !Io . : 

Lab File ID (Sta:-:c: a rd ): Ca ~e A~aly zed: ____ _ 

Instrument ID: Tir:".e Analyzed: -----

I I IS4(PHN) I I IS5 ( Crt'.:.') I I IS6 ( PRY) I 
I I AREA =I RT ;I AR ~A = / RT # I AREA #I RT #I 
i============ /==========i=======i========== i=======i==========i======= / 
I 12 HOUR STD / _____ I ___ I _____ I ___ I _____ I ___ · 
I UPPER LI11IT ! _____ I ___ I _____ I ___ I _____ I ___ I 
I LOWER LIMITI _____ I ___ I _____ I ___ I _____ I ___ I 
1============ /==========1=======/==========1======= 1==========1======= 1 
I EPA SA.i.'1PLE i I I I I I I 
I NO. I I I I -1 I I 
1============1==========1======= 1==========1=======1==========1======1 

011 _____ 1 ____ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 
02 I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
03 I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
04 I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
0SI _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
06l _____ l ____ ! ___ I ____ I ___ I ____ I ___ I 
07 I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
os1 ___ _ _ 1 ____ 1 ___ 1 _ _ __ 1 ___ 1 ____ 1 ___ 1 
09I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
l0I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
111 _____ 1 ____ 1 ___ , ____ 1 ___ 1 ____ 1 ___ 1 
12I _____ I ____ I ___ I ____ I ___ I ____ I _ __ I 
13 I _ _ _______ I ___ I ____ I ___ I ____ I ___ I 
14 I _________ I ___ I ____ I ___ I ____ I ___ I 
151 _________ I ___ I ____ I ___ I ____ I ___ I 
161 ________ _ I ___ I ____ I ___ I ____ I ___ I 
17 I _________ I ___ I ____ I ___ I ____ I ___ I 
181 _________ I ___ I ____ I ___ I ____ I ___ I 
19 I _________ I ___ I ____ I ___ I ____ I ___ I 
201 _________ I ___ I · I ___ I ____ I ___ I 
211 _________ I ___ I ____ I ___ I ____ I ___ I 
22 I _____ _ ___ I ___ I ____ I ___ I ____ I ___ I 

-
IS4 (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT= +100% of internal standard area 
AREA LOWER LIMIT= - 50% of internal standard area 
RT UPPER LIMIT= +0.50 minutes of internal standard RT 
RT LOWER LIMIT= -0.50 minutes of internal standard RT 

# Column used to flag internal standard area values with an asterisk. 
* Values outside of QC limits. 

page_ of_ 
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2D 
PE:.STICIDE Ai~AL'LTICAL SEQ...:Er;cc 

Lab Name: ___________ _ 

Lab Code: C.3se tio. : S uG ::o . : 

GC Colur.1r.: ID: 

Instrument ID: 

THE ANALYTICAL SEQt;ENCE OF PERFQP_'-1ANCE E\'_::,_LL'A:-rc:: !·! IXTt;~ES , BLANKS, 
SA~?LES, AND STANDAR DS IS GIVEN 2~LOW: 

. MEAN St:RROGATE RT FROM ItJITIAL CALIBRATION I 
TCX: ___ DCB: ___ I 

------------------:::-----=--=-~-1 _______ ,--~,--
E?A LAB DATE TIME I TCX DCB 

SAMPLE no. I SAt·IP:..E ID I ANAL'iZ~J ~.: :J\LY2ED I RT # I RT # 
============ 1============1========== !========== 1========1======== 

01 ______ I ______ I _____ ! _____ I ____ I ___ _ 
02 ______ i ________________ I ____ I ___ _ 
03 ______ 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 ___ _ 
10 _____ I _____ I _________ I ____ I ___ _ 
11 _____ I _____ I _________ I ____ I ____ I 
12 _____ I _____ I ________ I ___ I ___ I 
13 I _____ I _____ I ________ I ___ I ___ I 
14 I _____ I _____ I ________ I ___ I ___ I 
151 _____ 1 _____ 1 ________ I ___ I ___ I 
161 _____ 1 _____ 1 ________ I ___ I ___ I 
171 _____ 1 _____ 1 ____ ----'---'---' 

18 I _____ -----'---- ---- ____ , ____ ! 
191 __________ I ___________ I ___ I 
201 __________ ! ___________ I ___ I 
211 __________ I ___________ I ___ I 
221 __________ ! ___________ I ___ I 

23 '----- -----'---- ---- ---'---' 
24 I _____ ----- ---- ---- ----'----' 25 I ______________________ I ____ I 
26 I ______________________ I ____ I 

27 '----- ----- ---- ---- ---'---' 28 I _____________________ I ___ I 
29 I _____________________ I ___ I 
JOI _____ ----- -------- ___ , ___ I 
311 _____ ----- ---- ---- ---'---' 32 I _____________________ I ___ I 

TCX = Tetrachloro-m-xylene 
DCB= Decachlorobiphenyl 

QC LIMITS 
(:!:. 0.04 MINUTES) 
(:!:. 0 . 04 ;nNUTES) 

# Column used to flag retenetion time values with an asterisk. 
* Values outside of QC limits. 

page_ of FORM VIII PEST 3/90 
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9A 
P:STICIDE FLORISIL CARTRI DGE CHEC K 

Lab Name: ____________ _ Contrcct: 

Lab Code: Case ~:o .: S DG ~io. : 

c: ;_ :1 al~-sis : 

GC Column(l): ID: 

I S?!K~ S?I~L I 
I ADDED j RECOVERED I % QC 
I COMPomm I (ng) I (ng) I REC # I LIMITS I 
1===================-=======1========= !========= 1====== 1========1 
I alpha-BHC_---:---=------l ____ ; _____ I ___ I 80-110 I 
I gamma-BHC (Lindane) ____ I __________ I ___ I 80-110 I 
I Heptachlor ____________________ I ___ I 80-110 I 
I Endosulfan I _________________ I ___ I 80-110 I 
I Dieldrin ___________________ I ___ I 80-110 I 
I Endrin ____________________ I ___ I 80-110 I 
I 4,4'-DDD ___________________ I ___ I 80-110 I 
I 4,4'-DDT ___________________ I ___ I 80-110 I 
I Methoxychlor _________________ I ___ I 80-110 I 
I Tetrachlcro-r.-xylene _____________ I ___ I 80-110 I 
I Decachlorobiphenyl ______________ I ___ I 80-110 I 
! ___________________ I __ I ___ I 

# Column to be used to flag recovery with an asterisk . 
* Values outside of QC lir.its. 

THIS CARTRIDGE LOT APPLIES TO TEE FOLLOWING SAMPLES, BLANKS, MS, AND MSD: 

EPA LAB I DATE I DATE I 
I SA!·!PLE NO. I SAMPLE ID I ANALYZED 1I ANALYZED 21 
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 
05 1 I I I I 
0GI I I I I 
071 I I I I 
oa1 I I I I 
091 I I I I 
101 I I I I 
11 I I I I 
12 I I I I 
13 I I I I 
14 I I I I 
15 I I I I 
16 I I I I 
17 I I I I 
18 I I I I 
19 I I I I 
20 I I I I 
21 I I I I 
22 1 I I I I 
231 I I I I 

page_ of 
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98 
?EST I CI DE GPC CALI BRATIOt: 

Lab Nane: ____________ _ Contrc1ct.: --:----

Lab Code: Case No.: 

GPC Colu:::in: 

GC Colur.:n(l): ID: ___ (nr.) GC Colu~n(2 ) : ID: 

I SPIKE I SPIKE I I QC. I 
I ADDED !RECOVERED! % JLIMITSJ 
I COMPOU~m I (ng) I (ng) I REC # I REC. I 
i===========================i========= ! =========i======i======i 
I gamma-BHC (Lindane) ___ l ____ l ____ l ___ l8 0-110J 
I Heptachlor ________ l ____ l ____ ! ___ l80-1101 
I Aldrin __________ I __________ I ___ I 8 0-110 I 
I Dieldrin _________ l ________ 1 ___ 180-llOJ 
I Endrin __________ l ________ 1 ___ 180-1101 
I 4,4'-DDT _________ I ________ l_-c--_180-1101 

I _______ __;__ ___ , ____ ----'--'--' 

# Column to be used to flag recovery values with an asterisk 
* Val~es outside of QC limits 

THIS GPC CALIBRATION APPLIES TO THE FOLLOWING SAMPLES, BLANKS, MS AND MSD: 

EPA LAS I DATE I DATE I 
I SAMPLE NO. I SAMPLE ID I ANALYZED 11 ANALYZED 2 I 
1============1==============1==========1==========1 

011 I 
021 I 
031 I 
041 I 
051 I 
061 I 
071 I 
081 I 
091 I 
101 I 
11 I I 
121 I 
13 I I 
141 I I 
151 I I 
161 I I 
171 I I 
181 I I 
191 I I 
20 I I I 
21 I I I 
221 I I 
231 I I 
241 I I I 
251 I I I 
261 I I J 

page_ of 
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Lab Name: 

lOA 
PESTICIDE IDENTIFICATimI SUM!·!ARY 

FOR sr::G!..E COMPOtl!:!IT ANAL'iTES 

Cor,t::-.:ict: 

EPA SAMPLE NO. 

---~-------- -----
Lab Code: 

Lab Sar.',ple ID 

Instrument ! D ( l ) : 

GC Column(l): 

Case !:c:. : 

ID: 

SDG tlo .: 

Ir.s~n.:::-.ent ID ( 2) : 

__ (M M) GC Colunn(2): ID: 

RT WINDOW I I 

__ (mm ) 

ANALYTE ! COL I RT I FROM I TO ICONCENTRATION I %0 I 
=========================== :===1====== 1====== 1======1=============1======1 

I I I I I I 
l 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 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 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 1 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 1 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 1 I I I I 
I I I I I 
I 2 I I I I 
I I I I I 
I j I I I 
I 1 ! I I 
I I I I 

2 I I I 
I I I 

page of 
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10B 
PESTICIDE IDENTIFICATIOtl SU'.•1:!ARY 

F OR MU L7ICO~POt/ E~lT ANA L YTE S 

Lab N arne: ------=-------- Contract: ____ _ 

E PA SAMPLE NO. 

Lab Code: Case No .: s;..s ,;o. : SDG r:o.: 

Lab Sar:ip le ID 

Instrument ID (1): 

GC Column ( 1) : ID: 

Date ( s 1 A~a l y zed: 

Ins~!:"u:-:-:en:. ID (2) : 

__ (~D) GC Colunn(2): ID: 

I RT WINDOW I I MEAN I 
I ANALYTE I PEAK RT I FROM I TO I CotlCENTRATION I CO NC ENTRATION I %D 
1==============1==== ====== j====== 1======1=============1=============1====== 1 
I I l ___ ! ___ I ! ______ ! I I 
I _____ I 2 ___ I ___ I ___ I _____ I I I 
I I 3 ___ I ___ I ___ I _____ I I I 
I COLUMN 1 I 4 ___ I ___ I _________ I I I 
I I s ___ I ___ I _________ I _____ I I 
I I I I I - I I 
I I 1 ___ ! ___ ! _________ I I I 
I I 2 ___ ! ___ ! _________ ! I I 
I I 3 ___ ! ___ ! ___ ----~-I I I 
I COLUMN 2 I · 4 ___ I ___ I _________ I I I 
I I s ___ I ___ I ___ I _____ I ______ I ___ I 
1==============i====1======1====== 1====== j============= i=============1======1 
I I 1 I ___ I ___ I ___ I _____ I I I 
I----- I 2 l ___ , ___ I ___ I ______ I I I 
I I 3 I ___ I ___ I ___ I _____ I I 
I COLUMN 1 . 1 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 1 I ___ I ___ I ___ I _____ I I 
I I 2 I ___ I ___ I ___ I _____ I I 
I I 3 I ___ I ___ I ___ I _____ I I 
I COLUMN 2 I 4 I ___ I ___ I ___ I ______ I I 
I I s I ___ I ___ I ___ I _____ I ______ I __ I 
1============== 1====1====== ======i======i==. ==========1=============1======1 
I I 1 I ______ I ___ I_____ I I 
I _____ I 2 I _________ I_____ I I 
I I 3 I _________ !______ I I 
I COLUMN 1 I 4 I _________ !______ I I 
I I s I _________ I __________ I I 
I 1 I I I I 
I I 1 I _________ !_____ I I 
I I 2 I ______ !_____ I I 
I I 3 I _________ I_____ I I 
I COLUMN 2 I 4 I _________ !______ I I 
I I s I ______ I __________ I __ I 
I ______ I __ I ______ I __________ I __ I 

At least 3 peaks are required for identification of multicomponent analytes 

page_ of_· 
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: 

Lab Nw,c: . 

Rec,:ived By (Print Name): 

Received By (Signarurc): 

Cuc Number: 

Sample Dcuvcry 
Group No.: 

SAS Number: 

REMARKS: 

I. Custody Seal(1) Pre,eat/ Abs cat• 
lnucv'Brolccn 

2. Cusaody Seal Nos.: 

3 . O.aim-<>f-CuSlOdy Prucnl/Abscn1• 
Records 

.. Traffic Rcporu or Prescnl/ Absa11• 
Paclcitl& Ll• 

5. Aitbill Airl>ill/Slic:l<er 
Prescal/ A bscal • 

6. Ai.tbi.ll No.: 

7. Sample Tacs Pruelal/AbsCDl" 

Sample Taa l.i&odlNot Li.Md 
Numb:n OIi c:::lwA-ol-

Cu.lody 

I . Sample Cooditioa: IDIACI/Brocea•f 
Lcalcia& 

9. Doea iAfcrmalioa oa 
cwtody m:ads, tnfrac 
~&Dd &aDple 
tapacra:7 Ya/No• 

IO . Due R.eoei¥ed ll ulr. 

11. T imc Rea:iwd: 

Sample tnuter 

Fraaioa: 

Aiut: 

By: 

0a: 

• C.oacaa SMO lftd aaada _,. a(,-:,lajoa 

~Br-
0.ic: 

SAMPLE LOG-lN SHEET 

Page __ of --
Log -in 0&1.e; 

CORRESPONDlNG 

REMARKS : 
EPA SAMPLE ASS(GNED CONDITIO:-.-

SAMPLE TAG LAB OF SAMPLE 

• • • SHIPMENT, ETC. 

-

l.oct,oatNo.: 
Lopoot Pace No: 

R>RMDCI 
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ORGANICS COMPLETE SDG FIU (CSF) INVENTORY SHEET 

LABORATORY MAM~ _______________ Cl TT/STATE __________________ _ 

CASE MO . _____ SOG NO. _____ SOG 110S . TO FOLLOII ______________ SAS MC. 

CONTRA CT MO. ___________________ _ SOIi MO . 

All documents de:!.i vered in the complete SDG fi l e must be orig ina l do cume nts 
where possible . (REFERENCE EXHIBIT B, SECTION II and SECTION III .) 

C~ EC,: PAGE NOs 
FROM TO U-.B E: ? . .:.. 

1 . Inventory Sheet ( Form DC-2) (Do not number) 
2 . SDG Case Narrative 
3 . Traffic Report 
4 . Volatiles Data 

a. QC Summary 
Surrogate Percent Recovery Summary (Form 11 VOA) 
Lab Control Sample Recovery (From III VOA) 
Method Blank Summary (Form IV VOA) 
Tuning and Mass Calibration (Form V VOA) 

b . Sample Data 
TCL Results - (Form I VOA) 
Tentatively Identified Compounds (Form I VOA-TIC) 
Reconstructed total ion chromatograms (RIC) 

for each sample 
For each sample : 

Raw spectra and background-subtracted 
mass spectra of target compounds identified 

Mass spectra of all reported TIGs with three 
best library matches 

c . Standards Data (All Instruments) 
Initial Calibration Data (Form VI VOA) 
RICs and Quan Reports for all Standards 
Continuing Calibration (Form VII VOA) 
RICs and Quan Reports for all Standards 
Internal Standard Area and RT Summary 

( Form VII I VOA) 

d. QC Data 
BFB 
Blank Data 
Matrix Spike Data 
Matrix Spike Duplicate Data 

5. Semivolatiles Data 
a. QC Summary 

Surrogate Percent Recovery Summary (Form II SV) 
MS/MSO Summary (Form III SV) 
Method Blank Summary (Form IV SV) 
Tuning and Mass Calibration (Form V SV) 

FORM DC-2-1 
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5 . 

ORGANICS COMPLETE SDG FILE (CSF) I NVENTORY SHEET (Cone . ) 

CASE ijO. SOG NO . SOG NOS . TO FOLLO\I __ _ 

Se~ivolaeiles Data (cone .) 

b. Sample Data 
TCL Results (Form I SV) 
Tentatively Identified Compounds (Form I SV -TIC) 
Reconstructed total ion ch r omatograms (RIC) 

for each sample 
For each sample: 

Raw spectra and background-subtracted 
mass spectra of target compounds 

Mass spectra of TICs with three best library matches 
GPC chromatograms (if GPC performed) 

c . Standards Data (All Instruments) 
Initial Calibration Data (Form VI SV) 
RICs and Quan Reports for all Standards 
Continuing Calibration (Form VII SV) 
RICs and Quan Reports for all Standards 
Internal Standard Area and RT Summary 

(Form VIIIB and Form VIIIC SV) 

d . QC Data 
DFTPP 
Blank Data 
Matrix Spike Data 
Matrix Spike Duplicate Data 

SAS NO . 

PAGE NO s 
FRO!-! TO 

6 . Pesticides 

a . QC Summary 
Surrogate Percent Recovery Summary (Form II PEST) 
MS/MSD Duplicate Summary (Form III PEST) 
Method Blank Summary (Form IV PEST) 

b . Sample Data 
TCL Results • Organic Analysis Data Sheet 

(Form I PEST) 
Chromatograms (Primary Column) 
Chromatograms from second GC column confirmation 
GC Integration report or data system printout and 

calibration plots 
Manual work sheets 

_UV traces from GPC (if available) 
For pesticides/Aroclors confirmed by GC/MS, copies 

of raw spectra and copies of background-subtracted mass 
spectra of target compounds (samples & standards) 

FORM OC-2-2 

C-23 1 
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ORGANICS COMPLETE SDG FILE (CSF) INVENTORY SHEET (Cone . ) 

6 . 

I '.:ASE NO . SOG NO . SOG NOS. TO FOLLOw __ _ 

Pesticides (cont . ) 

c . Standards Data 
Pesticides Evaluation Standards Summary 

(Form VIII PEST-1) 
Pesticides Evaluation Standards Summary 

(Form VIII, PEST-2) 
Pesticide / Aroclor Standards Summary ( Form IX , PEST ) 
Pesticide / Aroclor Identification ( Form X PEST) 
Standard chromatograms and data system printout 

for all Standards 
For pesticides/Aroclors confirmed by GC/MS, copies 

of spectra for standards used 

d . QC Data 
Blank Data 
Matrix Spike Data 
Matrix Spike Duplicate Data 

7. Miscellaneous Data 

Original preparation and analysis forms or copies of 
preparation and analysis logbook pages 

Internal sample and sample extract transfer 
chain-of-custody records 

Screening records 
All instrument output, including strip charts 

from screening activities (describe or list) 

8 . EPA Shipping/Receiving Documents 

Airbills (No. of shipments 
Chain-of-Custody Records 
Sample Tags 
Sample Log-ln Sheet (Lab & DCl) 
SDG Cover Sheet 
Miscellaneous Shipping/Receiving Records 

(describe or list) 

9. Internal Lab Sample Transfer Records and Tracking Sheets 
(describe or list) 

FORM DC-2-3 
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( 

ORGANICS COMPUTE SDG FILE (CSF) INVENTORY SHEET (Cone . ) 

SOG MO. SOG MOS . TO FOLLOI,/ __ _ SAS MO. 

Ocher Records ( describe or list) 

Telephone Communication Log 

11 . Comments: 

Completed by: 
(CLP Lab) 

Audired by: 
( EPA) 

(Signature) 

(Signature) 

PAGE :;os 
ril.OM TO 

(Printed Name/Title) 

(Printed Name / Title) 

FORM DC-2-4 
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ATTACHMENT B 

CLP DATA REVIEW AND PRELIMINARY REVIEW 
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Revisial 17 
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INlRXIJCl'ICN 'IO ~ VALIDa\.TICN 

l.O ~ 

1.1 'lhi.s pt• cedure is applicable to organic data c:ct:ained frail m1LI.a1...tor laboratories 
worki.n; for the o:rrt:ract laboratory Pl.op.am (CIP) • 

1.2 'lhe data validatial is based upa, analytical an:1 quality assurance requirements 
sped fi ed in the Statement of Work (~ • 

2. o Responsibilities 

Data reviewers will cx:mplete the followin; tasks as assigned by the !Bta Review a:x:,rdinator: 

2.1 Data Assessme?Tt - 'Ihe reviewer :a:ust answer every questiCl"l Cl"l the dlecklist. 
All respa,se shall be in ink. 

· 2.2 Data Assessment Narrative (Attadnrert 1) - Data reviewer is required to use these 
fo:cIJS and m.lSt :match the actiCl"l in the narrative with the action taken on the Fom I(s). 

2. 3 RejectiCl"l SUmnary Form (Attac:hmerrt 2) - Fill in the total rn.miber of analytes measured ~ 
different analyses an:i the number of ana.lytes rejected or flagged as estimated due to 
ex>rrespon::lirq quality control criteria. Place an "X" in the boxes w'here analyses were 
~ perfonned or criteria do not ~ly. 

2.4 Organic :Reqional !Bta Assessment - !Bta reviewer is also required to fill out Organic 
Regional Data Assessment Fom (Attadmert 3). 

2.5 Telepla')e Record Lo; - 'Ihe data reviewer shcw.d enter the bare facts of irq.liry before 
initiatirg arq authorized tel~ o:::inversatioo with a CIP laboratory. After the caSE 
review has been cxrrpleted, :mail the white COfJ'i of the Telephone Record Lo; to the 
laboratocy an:1 the pink COfJ'i to SM:>. File the yelle1i1 cq,y in the Telef:hone Record Leg 
folder and attach a i;:notoccpy of the Teler,hooe Record Lcg to the CC1Tpleted 
Data Assessment Narrative. 

2.6 Forwarded Paperwork - Upon c::arpletiCl"l of the review, the followi.rq are to be forwarded 
to the :ReqiCl"lal. Semple cart:rol Center (RSC:) located in the SW:Veillarx:::e an:i ~nitorin; 
Brarx:h: -

a. data pacbga 
b. mrpleted assessment c:hecklist 
c. s-0 0:l'1tract 0::rrpliance Screeni.rg (O:S) 

Forward four (4) copies of the c:atpleted rata Assessment Narrative alon; with fCAJr (4) 
copies of the Organic !Bta Assessment Form: one each for the awrc:priate Regional DFO, 
the Salli)le Management Office (SM:)), an:1 to the last two addresses of the rata Reviewer. 
Maili.rg List. 

2.7 Filed Papen,,ork - Upon c::arpletion of the review, the followi.rq are to be filed within 
the 1-bnitori.rg am Management Brandl (MMB) files: 

a. Telephone record Log (COfJ'i) 
b. Record of 0:rmunicatioo (original) 
c. RejectiCl"l SUmnary FODD 
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✓--;.,. ..,,., srAND,\RD OF'ERATil-C m) ::UuRE 

. ... 
-~ 

Page: 2 of 36 ~ 
Date: Ma.rdl 1990 .. 
levisiai 7 

3.0 Rejection of D!ta - All values determined to be unaa=eptable ai the Organic Analysis r:ata 
Sheet (Form I) JlllSt be flagged with an "R". As soc:::n as review criteria causes data to be· 
rejected, that data can be eliminated fran aifi further review or cx::nsideration. 

4. o Ao:.eptanoe Criteria - In order that the reviews be cxnsistent am:rl:J reviewers, this 
stardard Operat.irg Proce1J~ (SOP) should be used. Additiaial guidance can be fcun:i in 
the Furct.icnal Qrldelines. 

5.0 5?,[) Contract Cgtplianoe Screenim CO::S) - 'lhis is intemed to aid the reviewer in 
locat.in; aifi problems, both corrected an:i uu::::one...-ted. ~, the validation shcw.d 
be carried out even if CX:S is not present. Res11bnittal.s received fran the laboratoty 
in respa tse to o:s m.JSt be used by the reviewer. 
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Paglt: 3 ... of .. • 36 " _ _. 
Date: March 1990 . 
·Rl!visicn 7 

~ a::MP!EI'ENESS .AND IJEI..IVEPABI.I CASE~: _______________ _ 

IAB: -------------------SITE: __________________ _ 

.• o P!ta O;;ltpleteness am Deliverables 

l. l Have a1Tf missirq deliverables been received am added 
to the data package. 

ACTICN: caJ.l. lab for explanatia1 / resi,mdttal of affr 
missirq deliverables • . If lab cann:,t provide them, 
note the eff~ en review of the package under 
the "Contract Prc:blemsj'Non-o:IIpliance" sect.ia1 
of revi~ narrative. 

l.2 Was Sl-D a:s cnec:klist inclooed with package? 

? • o ecver Letter/case Narrative 

2.1 Is the Narrative or Cover Letter ? 

2. 2 Are case Number aro;or SAS number o:mtained in the 
Narrative or O:,Ver Letter? 

l. 0 t:ata Validation Q:,ecklist 

'Ihe follcwirg checklist is divided into three parts. Part A 
is filled out if the data package contains aey VOA analyses, 
Part B for aey ~ analyses an:l Part c for PesticidejPC8s. 

I:bes this package can:ain: 

VOA data? 

ENA data? 

Pesticide,'FCS data? 

ACTICN: Q:rrplete COLLeSp-idin; parts of checklist. 

C-238 

N/A 

[_] 

[_] 



-- / .- -· I' •• 
, , 

Page: 4 of 35 :~ 

If'~ ..,,,.. .,,.. / _., , _,, . . -· 
Date: Marc::h 1990 · - - 
'~ioo 7 · ' • -~ 

PW A; 'YO,\ ANMNSES 

l. o Traffic Reports an;! Iarorn~ory Narrative 

1.1 Are the Traffic Report Foz::ms present for all sanples? (__] 

ACTICN: If n,, contact lab for repJ aoernent of mi.ssin; 
or illegible copies. 

1.2 n:, the Traffic Reports or I..ab Narrative in::ilcate any 
prc:t>lems with 5a1I1?le receipt, o::rxtitiCl"l of samples, 
analytical prcclems or special notatia'lS affect.in:; 
the quality of the data? 

ACTICN: Use professiaw. ju:i;ement to evaluate the 
effect oo the quality of the data. 

ACTIOO: If any sarrple analyzed as a soil cx:rrt:ains mre 
than 50% -water, all data shculd be flagged as 
estbnated (J) • 

ACTIOO: If l:::oth VOA vials for a saI!i)le have air b.lbbles, 
flag all positive results "J" ard all ~ "R". 

2.0 Hold.in; Times 

2.1 Have any VOA hold.in; tiltes, determined fran date of 
oollectia1 to date of analysis, been exceeded? 

If ur,presexved, aqueous aranatic volatiles lillSt be analyzed 
within 7 days of oollection ard non-arcrratic volatiles lillSt 
be analyzed within 14 days. If preserved with hydrochloric 
acid ard stored at 4°C, then b:lth aranatic ard non-aranatic 
volatiles nust be analyzed within 14 days. If uncertain 

- abcut preseIVation, oontact the saI!i)ler to determine -nether 
the sarrples were preserved. 

A ten-day hold.in; tiJDe for soil ~les is~

Table o! Hold;im Time Violations 

Sanple 
Matrix 

(See Traffic Rep:,rt) 
Cete Cete Lab 

Sanpled Received 
Cete 

Analyzed 

ACTICN: If hold.in; times are exceeded, flag all positive results as 
est:i.mated ("J'') an:i sarrple quantitation limits as estinated 
(''UJ"), an::l dc:x:urrent in the narrative that holdin; times 
were exceeded. 
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It analyses were dcne more than 14 days beya,d holdin; tiJDe, 
either a, the first analysis or upc:ri reanalysis, . the reviewer 
DllSt use professiaw. j1x:gement to determine the reliability 
of the data ard the effects of additiaial storage a, the 
san:ple results. ~ reviewer rray determine that n::n-detect 
data are un isable ( "R") • 

3. o Sµrrogate Reo:;,veey <Form II> 

3 .1 Are ~ vo.a. Sw.to;ate Rsa::Nerf Slmnaries (Fom II) pt esent 
for each of the follc:wing matrices: 

a. Io,/ Water 

b. Med Water 

c. IJ:N soil 

d. Med soil 

3. 2 Are all the VOA. sa?Iples listed at the appropriate SUl:1.cqate 
Fsct:::Nery Slmlnaries for each of the follcwirg matrices: 

a. l'1W Water 

b. Med Water 

c. I.'1W soil 

d. Med soil 

ACTIOO': call lab for el4'lanatiCl'l / resumittal.s. It 
missing deliverables are unavailable, doament 
effect a'l data under "Conclusia,s" sec::t.iai of 
reviE!'w'e.l' narrative. 

3.3 Were OJt.liers marked eorrectly with an asterisk? 

ACI'IOO': d.rcle all cutl.iers in red. 

3.4 Was one or more vo.a. wticgate rea:Nery c::utside of o:::ntract 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_) 

(_] 

[_] 

00 

specificaticns for aI¥ saitple or methcxl blank? [_) 

If yes, 'were saJIPles reanalyzed? [_] 

Were :irethod blanks reanalyzed? [_J 

ACTIOO': If surrogate rea:Neries are> le\ l::ut all do not 
meet SCM specificatia,s: 

1. nag all p::sitive results as estimated ("J"). 
2. nag all ~tects as estilrata:i detectiat 

limits ('~l. 
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~ OPERAl'ING ml-:E,iJRE 

·U ~ -I' ::surrogate has a ret::r:Nery of <lot : 

l. ·flag all ixisitive results as estimated ("J"). 
2. Flag all ~ as unusable ("R") • 

Professiaw. j~ shoold be used to qualify 
data that have netho:i blank s.w:io;ate recoveries 
out of specificatia1 in both original am re
analyses. ClleCk the internal staroard areas. 

3.5 Are there arrt transcript.iaycalo..ll.atia1 errors between raw 
data an:! Fem Ir? 

ACI'ICN: J:f large errors exist, call lab for explanatia1 / 
resumi ttal, make arrt necessacy c:crrectic:ns am 
note errors un:je,:r "0:n::lusions". 

~. o Matrix Spikes CF'Qnn ID> 

4.1 Is the Matrix Spike DJplicatejRecx,very Form (Fom llI) 

__ '. -~ 

Page: •6 of . Jlt;f" ■-q 
Date: March 1990 · 
-revisia, 7 . 

N) N/A 

[_J 

present? [_J 

4.2 Were matrix splices analyzed at the required frequenc:.y 
for each of the foll~ matrices: 

a. r.o,, Water 

b. Med Water 

c. Io,/ Soil 

d. Med Soil 

ACI'ICN: If arrt matrix spike data are missi.rg, take 
the action specified in 3.2 above. 

4.3 How many VOA spike recoveries are c:utside QC limits? 

out of 10 --- ___ out of 10 

4.4 How many RPD's for matrix spike an:i matrix spike 
duplicate recoveries are outside QC limits? 

~ 

out of 5 --- ___ out of 5 

ACTICN: If MS and MSD both have less than 10% re
o:,very for an analyte, negative results for 
that analyte ~d be rejected, am 
:p:)Sitive results ~d be flagge:i "J". 
'!be above awlies only to the sarrple used 
for the MS/MSD analysis. Use professicnal 
ju::1genent in awlyi.rg this criterion to other 
sanples in the package c-2 41 

[_J 

[_J 

[_J 

[_] 



s.o Blanks Cfom M 

(Fem IV) present? 

5.2 Frequency ot Analysis: for the analysis ot ~ 
~ ~, has a reagent/met:hcd blank been 
analyzed for each set of sair;,les or evert 20 5cmples 
ot t:imilar matrix (lo.r water, med water, lo.r soil, 
:medium soil), whichever is m:::ire frequent? . 

5.3 Has a~· instrument blank been analyzed at least 
cn::::e every twelve halrs for each GCJMS system used? 

ACTICN: If Mf'f methcrl blank data are missin;, call lab 
for explanation/ resnbn.ittal. If not available, 
reject all associated positive data (''R"). 

5.4 ~t.o;ratXlY: review the blank raw data - d'lrallato;rams 
(RICs), quant rep::lrt.s or data system print.cuts ard spa.:Ll.a. 

Is the chranato;ra~c perfonnan::,e (baseline stability) 

·[_) 

[_J 

[_J 

for each instrument acx:epta.ble for~? [_J 

ACTICN:· Use professia'lal. j~ to determine the 
effect on the data. 

s. o o:rtamination 

?OI'E: "Water blanks" ard "distilled water blanks" are 
validated like aey other sair;,le ard are mt used 
to qualify data. D:> not cx:nfuse them with the 
other QC blanks di SOlSsed belc:M. 

6.1 D:> aey method,lin.strument;reagent blanks have positive 
results ('n:L and/or TIC) for VOAs? 'When a.wlied as 
describei belo.r, the oontaminant concentration in 
these blanks are lll1l tiplied by the Semple Dilution 
Factor. -

6.2 D:> aey field/trip/rime blanks have positive~ results 
·c~ and/or TIC)? 

ACTICN: Prepare a list ot the 5a1tples associated 
with each ot the cx:intam:inated blanks. 
(Attach a separate sheet.) · 

NCTI'E: Only field/rinse blanks taken the same day 
as the 5alll'les are used to qualify data. Trip 
blanks are used to qualify only those sanples 
with which they were shipped. Blanks rray not 
be qualified because of contamination in aoother 
blank. Blanks rray be qualified for surrogate, 
spectral., tuning or calibration QC problems. 
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· ACI'ICN: ~ the directims int.he tabla below to qmJity 

'rot .naults due to o::rttaminatial. Use the largest 
value tran all the associated blanks. 

NO N/A 

1Sallple a::rx:: > ~L1~le o:n:: < ~L &1Sample o::n:: > ~L 1 
!tut< lOx blank lis < lOx blank val\lelvalue & >lOx blank valuel 

Methylene c::hloride 1

1 

nag sanple result 1
1 

Reject saIIple result 
1

1 No qualification 1

1 Aceta1e with a •u•·; cross an::l report ~; is neeied 
Toluene lout 'B' flag lcross out 'B' flag l I ___ 2-b.Itanr:::ne_, . , ________ , __________ , 

1Scmple o:n::: > ~L1Scmple o:n:: < ~ &1Sallple cxn::: > ~L 
I tut < 5x blank I is .< 5x blank value I value & > s blank value 

other 1~ ~;e resultlReject sazrple result:~ qualification 
Contaminants I with a u ; cross I am report ~; 

1 
is nee1e1 

out 'B' flag cross out 'B' flag I I I I 1--------1----------
ACTIOO': For TIC o:xrp::,un:is, if the o:n::entratia1 in the sa:IIple is 

less than five times the o:n::::entratia1 in the most o:::xn
taminated associated blank, flag the saIIple data ''R" 
(unusable). 

6.3 Are there field/rinse/equipnent blanks associated with every 
saitple? [_] 

ACTIOO': For law level saitples, oote in data assessrrent that 
there is no associated field/rinse/equiptent blank. 
Exception: saitples taken fran a drink.in; water tap 
do rx,t have associated field blanks. 

1.0 GC/MS 'l\mi.rg am Mass calibration {Form Y) 

7 .1 Are the GC/MS 'I\min; an::l Mass calibratioo Forms (Fom V) 
present for Brarofluorobenzene (BFB)? [_] 

7.2 Are the enhan::ed bar gra:fh SfECtnml arrl zrass/charge 
(m/z) l.i.stin; for the BFB provided for each twelve 
hour shift? - [_] 

7.3 Has a tunirq pe.rformarx::e o:mp:,.m:i been analyzed for every 
b.1el.ve ho.lrs of sanple analysis per i.nstrument? [_] 

ACTICN: If aITj t:Lm.irq data are missirq, take actia1 
specified in 3.2 above. 

ACI'ICN: List date, tilne, i.nstrument m, an::l saitple 
analyses for whi.dl no associated GC/MS t:uninq 
data are available. 
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AC!'ICN: U lab cannot provide missirq data, reject ("R") all data 
generated c:utside an acceptable t:wel.ve hour calibratia1 
:interval.. 

7. 4 Have the ia, abJn:Sanoe criteria been met far each 
instrument used? 

ACl'ICN: List all data w'hich do not meet ia1 arurmn::e 
criteria (attach a separate sheet). 

ACl'ICN: If tunin;J calibratia, is in error, flag all 
associated sanple data as unusable ("R"). 
Hc::,,,,e,er, if exparx!ed ia, criteria are met 
(See 1988 F\lnctialal Guidelines), the data 
reviewer may accept data with ~te 
qualifiers. 

7.5 Are there any transcriptia1 / caloll.atioo errors between 
mss lists an::l Fo:cm Vs? (Clleck at least two values wt 
if errors are fOJrd, chec:k llCI'e.) 

7.6 Have the appropriate rumber of significant figures (t\ilo) 
been reported? (Oleck at least two values, wt if errors 
are fa.md check llCre values.) 

ACI'ICN: If large errors exist, call lab far e>q>lanatia, / 
resubnittal, make ne:esc;,izy correctioos an::l note 
errors urder "cax::lusicn;". 

-
7. 7 Are the speclta of the mass calibratioo carp::und 

ao::eptable? 

ACl'ICN: Use professiooal. j~ to detemine 
w'l'lether associated data should be 
aocepted, qualifie:1, or rejected. 

8. 0 Tarnet; O;;mx,.lrrl I6 st ('Icr,) Antlyte, 

8.1 Are the Organic Analysis O:lta Sheets (Fom I VOA) 
present with required header infomatioo a, eacn 
page, for each of the followirq: 

a. Sairples an:1/or fractions as awropriate 

b. Matrix spikes an::l :matrix spike duplicates 

c. Blanks C-244 
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8. 2 Are the ~ ~ Ia, Olranato;µ:ans,. the 
mass Sf«!U& tar the identified o::mp::uns, ard the 
data system printoJts (QJ.ant Reports) inclooed in 
the sa:n:ple package far each of the following? 

a. Scmples arx:!/ar fractiais as appt"qJriate 

b. Matrix spikes and matrix spike duplicates 
(Mass SfECLra not required) 

c. Blanks 

N:rr.CN: If arrt data are missin;, take acticn 
5fECified in 3.2 above. 

8.3 Are the respcn;e factors shown in the Qlant Repott? 

8.4 Is d'lrana~c perfonrarx::e acceptable with 
respect to: 

Base.line stability 

Resolutia, 

Peak shape 

F\Jl.1-scale graiil (attenuatia,) 

other: -----------
ACTI.CN: Use professional jtn;ement to determine the 

acceptability of the data. 

8.5 Are the l~te::! ~ mass SfECUa of the 
identified V0.\ carp:,.ll"Xis present for each saq,le? 

ACTICN: If arrt mass SfECLra are missin;, take acticn 
SfECifie::l in 3. 2 above. ll I.al::, does not 
generate their own stan:lard spa.:Lta, make 
n::,te in "0::r'Jtract Prc:blemsjNcrr-<X11pli.ance". 

8. 6 Is the RRl' ot each reported CX!Ip""-lfXl within O. 06 RRl' 

ns 

[_J 

(_] 

(_] 

[_J 

(_] 

(_] 

(_] 

(_] 

(_] 

(_] 

units of the staniard RRl' in the CX1'1t.irn.lirg calibratioo? [_J 

s. 7 Are all iais present in the stan:1ard mass spa.:t.t'uin at a 
relative intensity greater than lOt also present in the 
sanple mass SfECLtum? [_J 

8.8 Co sa:rrple and stan:lard relative ion intensities agree 
within 201'? (_] 

ACTICN: Use professional joogement to detennine 
acceptability of data. If it is determined 
that incorrect identifications were made, 
all -such data should be rejected, flagged 
''N" (presunpti ve evidence of the presence of 
the cx:.rrp::,un::i) or c:han;ed to not detected (at 
the calOJl.ated detection limit). 
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9. o Tentatively J:dlntj(ied Q;m:JUrrls CTICl 

9.1 Are all 'Ientatively Identified 0::1'p?m:! Fems (Fam I, 
Part B) p:: as e rt, an:i do listed TICS · in:::lme scan J"lllJi:ler 
or retenti.Cl'l time, estil!Bted ccu::::ent:z:aticrl an:i "J" 
,.,,,,. ,if. ., 
"'1 ........ ier. 

9.2 Are the mass specb:a for the tentatively identified 
~ and asscci.ated "best match" spect:z:a in:lu::Ja::l 
in the ~le package for each of the follCld.n;: 

a. Salq;)les am/or ft'actiCl'lS as ~rq:rj.ate 

b. Blanks 

ACTICN: If arry TIC data are missin;, take actiCl'l 
specified in 3.2 above. 

ACTICN: hi:1 "J" qualifier if missin:; an:! "N" 
qualifier to all identified TIC carpoun:!s 
al Fom I, Part B •. 

9.3 Are arry 'Ia. carpoun:!s (fran arry fraction) listed as 
TIC cx::rrpa.mds (ex:an-ple: 1,2-<llinethylbenzene is xylene-
a VOi\ TCir-and shculd not be reported as a TIC)? 

ACI'ICN: Flag with "R" arry 'ICL carp:,md listed as a TIC. 

9.4 Are all ia,s present in the reference mass specl.I\Jm with a 
relative intensity greater than 10% also present in the 

[_] 

[_] 

5alti)le mass spec:Ltum? [_] 

9.5 D:) TIC and "best match" stan:iard relative ia, intensities 
agree within 20\? [_] 

ACTICN: Use professia'lal jui;ement to detemine 
acceptability of TIC identifications. If 
it is detQmined that an incorrect identi-
ficatiCl'l was made, c::harge identificatia, to 
"unJl:ncwn" or to sane less specific identi-
ficatiCl'l (exairple: "CJ substituted benzene") 
as ~ta. 

LO.O C::m:rurd Q.Jantitation ard Reported Detection Limits 

10.1 Are there arry transcriptia, / calollatia, errors in 
Form I results? Ol8ick at least 0,,,10 pcsitive values. 
Verify that the correct internal stan:iard, quantitatia, 
ion, and RRF were used to calculate Form I result. 
Were any errors fo..ni? 

10.2 Are the~ adjusted to reflect sarrple dilutioos 
and, for soils, sazrple m:::>isture? 
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AC!'ICN: If errors are large, call lab for explanaticri / 
resimittal, make arrt necessary o::,rre::::tia, am 
n:,te errors m-mr "0::n:lusialS". 

AC!'ICN: ~ a sample is analyzed at m:::ire than a1e 
diluticri, the lewiest ~I.s are used (unless 
a<:,:; excee:::3an::le dictates the use of the higher 
~L data fran the diluted sa:mple analysis). 
Replace o:::n::,entratia15 that exceed the calibraticri 
rarqe in the original. analysis by crossin; Qlt 
the "E" value cri the original Fom I am Sllbsti
tutinq it with data tran the analysis of diluted 
sa:mple. Specify wru.ch Fem I is to be used, 
then draw a red "X" across the entire page of 
all Form I's that should net be used, in::ludin; 
any in the simvnaey package. 

ll. o staJ"dards Data CGCIMS) 

ll.l Are the Reconstructed Icri Olrana.to;rams, arr:l data 
system printcut.s (Q,lant. Reports) present for initial 

llS 

ard o:rrtinuin; cal.ibraticri? [_) 

ACI'ICN: U any cal.ibraticri stan:lard data are mis.sin;, 
take action specified .in 3.2 above. 

12.0 GC/MS Initial calibration <Form YI) 

12.1 Are the Initial calibraticri Forms (Form VI) present 
and c::aitJlete for the volatile fracticri? [_) 

ACI'ICN: If arrJ cal . .ibraticri stardard fonns are 
mis.sin;, take acticri specified in 3. 2 above. 

12.2 Are resp:n;e factors stable for volatiles aver the 
concentraticri rarqe of the cal.ibraticri (PSD <30%)? [_) 

ACI'ICN: Circle all outliers in red. 

ACI'ICN: ~ RSO >30%, ~maybe qualified 
usin; professicrial. jui;ement. Flag all 
positive results "J". ~ RSO >90%, flag 
all n:::rH:Setects as unusable ( ''R") • (Regicri 
II policy.) 

12.3 to airy cx:zrp::,..zrrl have an average RRF < o.os? 

ACI'ICN: Circle all outliers in red. 

ACI'ICN: If arrJ volatile carpoun::l has an average 
RRF < 0.05, flag positive results for that 
carpoun::l as estimate:i ( "J") , am flag nc::n
detects for that carpoun::l as unusable (''R"). 
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12.4 Are there~--~~/ cal01l.aticri etIUIS in llS N:> N/A 

the reparthg of avm~ respc:nse factors (RRF) ar 
.\RSD? (awck at least t.o values but if errors are 
found, dl8dc m::xre.) 

AC'l'ICN: Circle etIOIS in rad. 

AC'l'ICN: If errors are large, call lab for explanatia1 / 
resubni+:tal., make arry necessary c::crrecticn; and 
rx,te errors urder "a:n::l.usicns". 

13. 0 GC/MS eontiminq o,J ibratia, CFQm VII) 

13~1 -Are the a:nti.nuin; calibratial FoDIS (Fem Vll) ptW&Jt 
ard c:aiplete for the volatile tractiCl'l? (_] 

13.2 Has a ccnt.i.nuin;J calibratia1 stan:iard been analyzed 
· for every twelve haJrs of sanple analysis per 
~? (_] 

AC'l'ICN: List l::elow all sal!i)le analyses that were 
not within twelve haJrs of the previous 
ccnt.i.nuin;J calil:>ratiCl'l analysis • 

.ACI'ICN: If arry forms are missin; or no ccnt.i.nuin;J 
calil:>ration stan:iard has been analyzed within 
twelve hem's of every sarrple analysis, call lab 
for explanation / resul::rnittal. If ccnt.i.nuin;J 
calibratioo data are not available, flag all 
associated salri)le data as unusable (''R"). 

13.3 to a:ey ccnt.i.nuin;J cal.ibratiat stan:iard ~ have 
a RRF < 0.05? 

AC'l'ICN: Circle all c:utliers in red • 

.ACI'ICN: If arry volatile cx:rrpound has a RRF < o.os, 
flag positive results for that cx:rrpound as 
estiireted ( "J") , ard flag rw:rHietec:ts for that 
o ii[oun::l- as unusable ("R"). 

13.4 to a:ey o::rrp:,u:nis have a% differen::e between initial an::l 
cx:mtirru.i.rq calil:>ration RRF > 25\? 

AC'l'ICN: Circle all c:utliers in red an::l qualify associated 
saiti)le data as c:utlined in the table below: 
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I 25-50 50-90 >90 

l..,.,J.....,..' -p:s--,-iti:~.ve---1,J, p:sitive I 1J1 p:sitive 
I resul. ts, no actia, I results, 'UT' I resu1 ts, "R" 
I for n::.n detects I I"lCl'l detects I I"lCl'l detects 
I I I , ________ , ______ , _____ _ 

ll:s 00 

13. 5 Are there arrt transc:riptia, / calculatia1 errors in the 
report.in; of average re5p:lnSe factors (RRF) or differen::,e 
(%D) bebleen initial an:! continuin; RRFs? {QlSCk at 
least two values but if errors are fc::un:i, check more.) [_] 

ACI'ICN: Circle errors in red. 

ACI'ICN: If errors are lazge, call lab for ~lanatial / 
resi 11::Jn i ttal, make a:rrt necessa.cy correcticns an:! 
note errors under "o::nclusicns". 

l4. o Internal s-...amams CFQnn YIU} 

14 .1 Are the internal standard areas (Fem VIII) of every 
5a1tple an:! blank within the upper an:! 1~ li:mits 
for each continuin; calibratia,? [_] 

ACI'ICN: List all the c:,.itiiers l:el~. 

Sanple t Intemal std Area ~ Lilllit ~ Lilllit 

(Attach aaii tional sheets li necessa:cy.) 

ACI'ICN: If the internal standard area o::unt is outside the upper or 
1~ limit, flag with "J" all p::sitive results an:! ncn
detects (U values) quantitated with this internal standard. 
If extremely 1~ area o::unts are reported, or if perfo:rman::e 
exhibits a major abrupt diq) off, flag all associated non
detects as unusable ("R"). 

14.2 Are the retention tines of the internal st:.arrlards within 
30 seccn:is of the associated calibraticn standard? [_] 

ACI'ICN: Professiooal ju:lgement should be used to qualify 
data if the retention ti.mes differ by nore than 
3 o secon::is. 
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is.o field nmErn•·· · 
Y!S N/A 

15. l Were ar¥ field dllplicates Qll:mitted for VOa\. analysis? [_] 

AC'l'I~: 0:ITp,re the reported results for field duplicates 
and calollate the relative percent differerr=e. 

AC'l'I~: Arrt gross variatia1 between field duplicate 
results mJSt be ~ in the reviewer 
narrative. However, it large differences exist, 
identi.ficatia1 of field duplicates shculd be 
cx:ntmned by cx::rrt:actin; the smipler. 
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00 N/A 

.o Traffic Re;;orts and Iab;,rat.ory Narrative 

l. l Are the Traffic Rlep:,rt FoDns pi esmt for all sa:nples? [_J 

ACTICN: If no, cx::ntact lab for replarerrent of missing 
or ille;ible ccpies. 

1.2 D:> the Traffic RefX.>tt::. or I.ab Narrative in::licate arrt 
prc:clems with sanple receipt, ccn:litiai of sanples, 
analytical problem; or special notatiais affectin; 
the quality of the data? 

ACTICN: Use professional ju:3,gement to evaluate the 
effect a1 the quality of the data. 

ACTICN: If any sanple analyzed as a soil cx:ritain5 ?IX)re 
than Sot water, all data shalld be flagged as 
est.ilnated (J) • 

. 0 Hold.irg Times 

2.1 Have any l:!-U>. holding times, determined fran date of 
collection to date of extraction, been exreeie:i? 

Scmples for l:!-U>. analysis, both soils and waters, 
must be extracted within seven days of the date of 
collection. Extracts llLlSt be analyzed within 40 
days of the date of extraction. 

Table of Hold.irg Time Violations 

Semple 
Matrix 

Date 
Sarrpled 

(See Traffic Report) 
Date I.ab Date 
Received Extracted 

oate 
Analyzed 

ACTICN: If holding times are exceeded, flag all i;:ositive results as 
estimated ("J'') and sazrple quantitation limits as estimata::l 
( ''U1") , and document in the narrative that holding times 
were exCPeied. 
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It analyses were daie ncre than 14 days beycn:l holding time, 
either ai the first analysis or up:l'l reanalysis, the reviewer 
JlllSt use professialal. j~ to detemine the reliability 
of the data am the effects of additicral. storage ai the 
smple re$Ul.ts. 'lhe reviewer may detemina that ncn-detect 
data are urnsable ("R"). 

3. o SUrrogate Reccver{ <Form Ill 
3. l Are the ENA Sw.1cqata ~ SUlmaries (Faz:m ll) .(JL s m.tt 

for each of the followin; matrices: 

a. IJ:N water 

b. Med water 

c. IDtl Soil 

d. Med Soil 

3.2 Are all the ENA sanples listed ai the ~rc:priate Sw.1c.qate 
Ps:::t:Nery SUmmaries for each of the followin; matrices: 

a. IJ:N water 

b. Med water 

c. IDtl Soil 

d. Med Soil 

ACTICN: cau· lab for explanatiai / resub:nittals. It 
missin; deliverables are unavailable, doo:nnent 

· effect ai data urder 110::lnclusia,s" sectiai of 
reviewer. narrative. 

3. 3 Were c::utl.iers marked correctly with an asterisk? 

ACl'ICN: Circle all outliers in red. 

[__] 

[_J 

(_] 

(_] 

[__] 

(_] 

[_) 

[_) 

[_J 

NO 

J. 4 Were two ar D0r9 base-neutral OR acid surro;ate recc,veries 
cut of specificatiai for aey sanple or methcd blank? [_) 

If yes, were sanples reanalyzed? 

Were :methcd blanks reanalyza:l? 

ACl'Ial: If all ENA surrc:gate reo:,veries are> 10\ l:ut two 
within the base-neutral or acid fractiai do not 
meet SCM specificatiais, for the affeM:aj fractia, 
only <i.e. base-neutral OR acid cgtmJrds): 

l. Flag all p:sitive results as estilnated ("J1'). 
2. Flag all ncxH:1etects as estimated detectiai 

limits ( "UJ'') • 
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If 11frt'/- base-naltral gr acid sutxo;ate has a 
re::a,,ecy ot <lOI: 
1. Flag all positive results for that tractioo 

(i.e. all acid gr base-neutral c:aq::curds) "J". 
2. Flag all~ for that tractioo "R". 

Professicral jm;ement shc:w.d be used to qualify 
data that have method blank suno;ate recx,veries 
alt of specificatioo in both original ard re-
analyses. Check the internal. stardard areas. 

3.5 Are there arrt transcriptia,;calculatioo errors between raw 
data ard Form II? 

ACI'ICN: It large errors exist, call lab for explanatial / 
res11bnittal, make arr:/ necessaxy CX)rrecticn; and 
note errors urxier "Ccnclusia'lS". 

1.0 Matrix Spikes <Fom ro> 
4.1 Is the Matrix Spike D.lplicatejRecovecy Fom (Form Ill) 

Page: 18 of 36 
·'Data: Marc::h 1990 
· P.evisioo 7 

YES 00 N/A 

[_] 

present? · [_] 

4.2 Were matrix sp:ikes· analyzed at the required 1'requerq 
for each of the follc:,,,.rirq matrices: 

a. I.ow water 

b. Med water 

c. I.ow Soil 

d. Med Soil 

ACI'ICN: If arrt matrix spike data are missing, take 
the action specified in 3.2 above. 

4.3 Hcw many~ spike recoveries are cut.side Q:: limits? 

___ alt of 22 ___ alt of 22 

4. 4 Hew many RPO' s for matrix spike an:1 matrix spike 
duplicate recoveries are cut.side Q:: limits? 

~ 

___ alt of 11 ___ alt of 11 

ACI'ICN: If MS an:1 MSD both have less than 101 rec:r:Necy 
for an analyte, ne;ative results for that 
analyte shcwd be rejected, an:1 J:X)Sitive 
results shatl.d be fla~ed "J". 'Ihe above 
awlies only to the sanple used for MSJMSD 
analysis. Use professional jwgement in 
ai:;plyirq this criterion to other saJii)les. 
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s. o Blanks CFom IYl 

5.1 Is the Method Blank &mlDary (Fem IV) [_J 

5.2 Frequency ot Analysis: . for the analysis of Et11\ 
~ ~, has a reagent,/metb:d blank been 
analyzed for each set of smrples or every 20 sanples 
of similar matrix (low wter, ne:i wter, low soil, 
medium soil), 'Whichever is m::n-e frequent? [_J 

S.J Has a ~ instJ:ument blank been analyzed for each GS/MS 
system used. [_J 

ACTICN: If any method blank data are missin;, call ].al:) 
for explanatiayresilhnittal. If not avail.able, 

reject all associated positive data ("R"). 

S.4 O'lranatcgraphy: review the blank raw data - chranato;Lans 
(RICS), quant reports or data system printo.rt:s an:i sp£t:t:a. 

Is the chranatcgrai:ru.c perfo~ (msel.i.ne stability) 
for each :instrument acceptable for vo.\s? [_J 

ACTICN: Use professiCl'lal ju.i;eme,nt to detemine the 
effect at the data. 

5. o Contamination 

NJ:ra: "Water blanks" .an:i "distilled wter blanks" are 
validated like aey other sanple an:l are D2!; used 
to qualify data. Cc not confuse them with the 
other~ blanks disolSsed below. 

6.1 Cc aey method,l:i.nstrument/reagent blanks have positive 
results ('Icr. am,lor TIC) for EW.s? When awlied as 
described bel-ow, the contaminant concentration in 
these blanks are J?W.tiplied :t:,y the saq,le Dilutiat 
Factor. 

6.2 ~ aey field/rinse blanks have positive EW. results 
(~ an:1/or TIC)? 

ACTICN: Prepare a list ot the sal'ti)les associated 
with each of the contaminated blanks. 
(Attach a separate sheet.) 

NOI'E: only field/rinse blanks taken the same day 
as the sanples are used to qualify data. Blanks 
may not be qualified because of oontarninatioo 
in another blank. Blanks my be qualified for 
surrc:gate, spectral, tun.in; or calibration ~ 
problems. 

C-254 

NO N/A 

[____] 



..... 

•' , .. 
STANI:Wm 0~ ~WIRE_,;:• 

. .. :.• -: ., . Page: .. 20 of 36 
tate: ·-March 1990 
Je.risia1 7 

ACTICN: Follow the directi.cns in the table below to quality 
'Ia, results di.le to cxrrtaminatia1. Use the largest 
value fraD all the asscciate:i blanks. 

llS 00 N/A 

1~le o:::nc > ~'~le cx:n: < ~L &'Sanple cx:n: > CRQL 1 

lb.It < lOX blank lis < lOX blank valuelvalue & >lOX blank valuel 

a ,,o,c n, 
Rrt:halate 
Esters 

1~ ~;e resultlReject saJJ;)le resultl~ qua.lificatioo I 
l
'Wl.th a u; cross 

1
am report~; 

1
is nee:3e1 I 

out 'B' flag cross alt 'B' flag I . I I I _____ , _______ , ________ , __________ , 

other 
Contaminants 

1Scmple o:::nc > CRQL1Sairple o::::n:::: < ~ & 1Saq>le o::::n:::: > ~L 
lbut < Sx blank I is < 5x blank value lvalue & > 5 blank value 

1~ag ~~: result,Reject saJJ;)le ~ti~ qualification 

I 
'Wl.th a u , cross - I am report ~. 

1 
is :neede1 

out 'B' flag cross alt 'B' flag I I I , _______ , ________ , _________ _ 
ACTICN: For TIC c:x:np:ulm, if the c:x:n::::entratia1 in the san;>le is 

less than five times the o:n:::entratioo in the m:::st o::n
taminated associate::! blank, flag the sa?li)le data "R" 
(unusable). 

6.3 Are there field/rinse/equipnent blanks associated with every 
saIIple? [_] 

ACI'ICN: For low level smrq;,les, note in data assessment that 
there is no associated field,/rinse/equipnent blank. 
Exceptioo: saI!i)les taken frc:m a drinkirq water tap 
do rx:,t have associated field blanks. 

'. o GC/MS 'I\Jni.n:J am Mass calibration <Form V) 

7. l Are the GCjMS 'I\Jnin; am Mass calibration Fonns (Fem V) 
present for Oec::afluorotri~er1Yl~ (DFTPP)? [_] 

7. 2 Are the enhanoed bar grai:n SfECLrum aro mass/charge 
(m,/z) listing for the DFTPP provided for ead'l. 'b,,,elve 
ha.ir shift? [_] 

7.3 Has a turw'xl perfc:>nral"O! caip::un:i been analyze::! for every 
'b,,,elve hours of salii)le analysis per instrument? [_] 

ACI'ICN: If~ t1.m.in; data are mi.ssin;, take actia1 
specifie::! in 3.2 above. 

ACI'ICN: List date, tbne, instrument m, aro sanple 
analyses for 'Whid'l. no associate::! GCJMS t:unin; 
data are available. 
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YES 

Di\:rE TIME INS'lRlHENl' ~ M.lMBERS 

ACl'Iai: If lab cann:,t provide missin; data, reject ("R") all data 
· generated OJtside an acceptal:,le t.ie.l ve holr' calibratia1 
:interval. 

7. 4 Have the ia1 al:::un:!ance criteria been met for each 
instrument used? 

AC'I'ICN: List all data \ituch do not meet iat al:::un:!ance 
criteria (attach a separate sheet). 

ACl'ICN: If tunin; calil:>ratiat is in error, flag all 
associate::i sample data as urusable (''R"). 
~,if~ icri criteria are met 
(See 1988 F\lnctiatal Qlidelines), the data 
revie-er "llB.Y accept data with af=Prq>riate 
qualifiers. 

7.5 Are there aITf transcriptiai / calculatiat errors between 
mass lists and Fom Vs? (Oleck at least tw'0 values bJt 
if errors are fcund, check m:>re.) 

7.6 Have the af=P~riate number of significant figures (tw'O) 
been reported? (Oleck at least tw'0 values, but if errors 
are fc::urd check m:>re values.) 

ACl'Iai: If large errors exist, call lab for explanatia1 / 
resul:mittal, make necessary corrections and note 
errors un:3er "a::nclusicn;". · 

7.7 Are the spa:.:txa of the mass calil:>ratiai catp:Alfd 
acceptable? 

AcrIW: Use professimal. judgement to determine 
whether associated data shc:ul.d be 
acx::epted, qualifiEd, or rejected. 

[_] 

[_] 

(_) 

00 N/A 

[_] 

:. o Target Q::.m::alrrl I,i si" C'ICLl wlytes 

8.1 Are the Organic Analysis I:Bta Sheets (Fo:rm I EW\) 
present with required header information an each 
page, for each of the follor.nrg: 

a. Sanples arx:Vor fractions as ai:;prq>riate 

b. Matrix spikes and matrix spike duplicates 

c. Blanks 
C-256 
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8. 2 Are the at\ ~ Ia1 Chrmto;µam.s, the 
mass specLia far the identified ~, am the 
data system printazts (Qlant Reports) in::11.Ded in 
the saIIple pc!Ckage fer eadl of the fella.in:;? 

a. Sa:nples an:S,/cr tractiaw as ~te 

b. Matrix spikes am matrix spike duplicates 
(Mass specLia not reguixed) 

c. Blanks 

AcrICN: If arry data are missin;, take actia1 
specified in 3.2 above. 

8. 3 Are the respal.Se factors shown in the ~ Rep:Jrt? 

8.4 Is c:hranatograp'lic performarx:e acx::eptable with 
respect to: 

Baseline stability 

Resolutia1 

Peak shape 

Full-scale graph (attenua.tia1) 

other: -----------
AcrICN: Use professia,aJ. ju.1gement to det.en:nine the 

acceptability of the data. 

8 . 5 Are the lab--qenerated stan:1ard mass specLia of the 
identified~ carg;x::,urds present for each saIIple? 

AcrICN: If any mass spectra are missirq, take actia1 
specified in 3.2 aoove. If I.ab does not 
generate their own starrlard 5J..ECtra, make 
nc,te_ in "o:ntract Prcblems/NC1rl..X.llf)liance". 

8. 6 Is the RRl' of each reported carp:,.m:::l within o. 06 RRl' 

r,,;~: ✓- " 
IT 

Page': 22_ of -36 
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llS 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

N') N/A 

uni ts of the stan:1ard RRl' in the cx:ntinring calibratial? [_] 

8.7 Are all ions present in the starrlard mass St,ECt:tum at a 
relative intensity greater than lOt also present in the 
sanple mass spectrum? [_] 

a.a D:> sanple an:i starrlard relative ion intensities agree 
within 20%? [_] 

AcrIOO: Use professional ju.1gement to det.en:nine 
acceptability of data. If it is determined 
that incorrect identifications were nade, 
all such data shoold be rejected, flag;ed 
''N" (presunptive evidence of the presence of 
the CXll'p:Un:l) or c:han;ed to not detected (at 

. the calallated detection limit) • 
C- 257 
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9. o Tentatively Idel"Jtified Q:mxurls CTIC) 

9.1 Are all Tentatively Identified o:,,p-,n:! Forms (Fol:m I, 
Part B) present; ard do listed TICs in::lu:ie scan rumi::er 
or retentiai time, estimated o:.n::ent:tatiai an:i "J" 
,..,,,.,if' ") . -s- ier. 

9.2 Are the mass sp:cb.a for the tentatively identified 
o::rrp::unds ard associated "best match" sp:cb.a in::lu:Bi 
in the sa:n:ple pacJcage for eadl of the following: 

a. Sanples an:5/or fractiais as ~rcpriate 

b. Blanks 

ACI'ICN: If arrt TIC data are lili.ssin;, take acticn 
spe:::if ied in 3. 2 al:ove. 

ACI'ICN: Add "J" qualifier if missi.n; ard "N" 
qualifier to all identified TIC c:iarpounds 
al Fem I, Part B. 

9. 3 Are arrt '!CL carp:::iunis ( frail axrt fracticn) listed as 
TIC o::rrp::unds (ex:anple: 1,2-dinethylbenzene is xylene
a \l'Ci\ TCL-an:i shaJld not 1:e reported as a TIC)? 

ACI'ICN: Flag with "R" arrt 'Ia., CXJTp:JlJ'"rl liste:l as a TIC. 

9.4 Are all ia,s present in the referen=e mass spectrum with a 
relative intensity greater than 10% also present in the 

Page: ';3 J.~f 36 ~ 
IBte: March 1.990 
Revisiai 7 

[_] 

[_] 

NO 

(_] 

N/A 

sa:aple mass specb.um? [_] 

9.5 to TIC ard "best match" staroarc1 relative ion intensities 
agree within 20%? [_] 

ACI'ICN: Use professional ju::5gement to determine 
ac:ept:ability of TIC identifications. If 
it is determined that an m::orrect identi-
ficatiai was made, cnan;e identificatiat to 
"ur'lkD:::,wn" or to sane less specific identi-
ficatia'l (exa:irple: "CJ subst.ituta:i benzene") 
as awi:-q>riate • 

. o.o Cornpourrl Q.lantitation am Reporurl retection Limits 

10.1 Are there arrt transcriptioo / calo.llatia'l errors in 
Form I results? O'leck at least two i;:ositive values. 
Verify that the correct internal starrlard, quantitation 
ion, and RRF ~ used to calculate Fom I result. 
Were arrt errors fa.ni? 

10.2 Are the ~rs adjusted to reflect sanple dilutions 
ard, for soils, sanple IrCi.sture? 
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ACTICN: If errors are large, call lab for explanatiai / 
resnhnittal, make any necessary oxze...ticns an:i 
note errors ~ "O::n:::lusicns". 

ACI'ICN: ~ a smrple is analyzed at m::,re than a-e 
dilutim, the lc::,,,.,est ~Is are used (unless 
a Q: exceedanc:le dictates the use of the higher 
~L data tran the dilute:! salii)le analysis). 
~lace cu:cenLiatia,,s that exceed the cali.braticn 
rarqe in the original analysis by crossin; OJt 
the "E" value Cl'\ the original Fem I an:i substi
t:utin; it with data fran the analysis of dilute:i 
salii)le. Specify wnich Fenn I is to be use::i, 
then draw a red "X" across the entire page of 
all Fom I's that should not be used, inclu::tirg 
any in the sumracy package. 

~l. 0 stardards tata (GC/MS) 

11.1 Are the Reconstructed Ion Olrarato;zans, and data 
system printo.lts (Q.Jant. Reports) present for initial 

YES 

and continuing cali.bratiai? [_J 

ACI'ICN: If arry calibratiai standard data are missirq, 
take actiai specified in 3.2 above. 

2.0 GC/MS Initial calibration <Form VI) 

12.1 Are the Initial calibration Fonis (Fom VI) present 
and o::Ei)lete for the mA fractiai? [_J 

ACI'ICN: If arry calibration stan:iard fonis are 
missin:;, take actiai specified in 3.2 above. 

12.2 Are~ factors stable for mAs Oller the 
o:::n:::entratiai rarge of- the calibration (RSO <30%)? [_J 

ACTICN: Circle all o.Jtliers in red. 

ACTICN: When RSD >30%, norH:3etects may be qualified 
usin; professional ju:i;ement. nag all 
positive results "J". When RSO >90%, flag 
all ~tects as unusable (''R"). (Regiai 
II policy.) 

12.3 D:> arry carq;:o..ITds have a RRF < 0.05? 

ACI'ICN: Circle all o.Jtliers in red. 

ACI'ICN: If any mA ccrrp::,..m::i has an average 
RRF < 0.05, flag positive results for that 
ccrrp::,..m::i as estimated ("J"), an:i flag non
detects for that ccrrp::,..m::i as unusable ("R"). 
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12.4 Are there arrt transc:riptia, / calo.ll.atia, errors in 
the re;xxtin:1 of average respcnse factors (RRF) or 
\RSD? (al8Ck at least bwo values ·1::ut if errors are 
f oun:1, c::hec:k m::,re. ) 

ACTICN: Circle errors in red. 

.,: .. 

ACTICN: If errors are large, call lab for explanatia, / 
resul:::rnittal, make arTf necessary c:orrectia,s an:l 
rx,te errors un:Ser "0:n::lusialS". 

l3. O GC/ffi o:intiruirq O'IJ ibratia, CFonn YU) 

13. l Are the 0::nt.irAlin; cal.ihrat.ia, Fcmns (Fem VII) pt sent 

Page: 2s of ~ 
tate: March 1990 
Rsvisioo 7 

NO N/A 

[_] 

an::! carplete for the Ett\ fractiai? [_] 

13.2 Has a continuing calibratia, stan:iard been analyzed 
for evert twelve hours of sanple analysis per 
instrument? [_] 

ACl'ICN: List belOW' all sa:q>le analyses that were 
not within twelve hours of the previQJS 
continuing cali.braticm analysis. 

ACTICN: If arry fonIJS are missin; or no continuing 
cali.bratioo stan:!ard has been analyzed within 
twelve hc:ur.; of evert saITple analysis, call .lab 
for explanatioo / resutlnittal. If o:rrtinuing 
cali.bratia, data are not available, flag all 
associated sal!i)le data as unusable ("R"). 

13. 3 D::> arry ~ calibratioo stan:!ard ~ have 
a RRF < o.os? 

ACTICN: Circle all outliers in red. 

ACTICN: If arry Ett\ ccnp:un:1 has a RRF < 0.05, 
flag p:sitive results for that c:x::upourd as 
estilrated ("J"), ard flag ~etects for that 
o 11(IOU1'd as unusable ("R"). 

13.4 D::> arry carp::,.Irrls have a\ difference between initial am 
contirn.ti.n:; calibration RRF > 25\? 

ACTICN: Circle all out1iers in red am qualify associated 
saI!i)le data as out1ined in the table belOW': 
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' DIFF.E:REl'a 

I 25-50 I 5()-90 I >90 
1-,-----,--,---1..,.......,..._,-,-,--_1 
''J' positive ''J' positive I ,J, positive 
!results, no actioolresults, 'ID' lresu1ts, "R" 
I for rx:n detects I rx:n detects I rx:n detects 
I I I , ________ , ______ , _____ _ 

YES 00 

13.5 Are there any transcript.ioo / calculatioo errors in the 
reportirg ot average resp::nse factors (RRF) or difference 
(%D) between initial am c::cntinuin; RRFs? (Oleck at 
least two values tJut if errors are foun:1, dl8Ck JZCre.) [_] 

ACI'ICN: Circle errors in red. 

ACI'ICN: If errors are large, call lab for explanaticn / 
resiJbnit:tal., irake any necessary c:orrection.s am 
note errors un::ier "Conclusions". 

14 • 0 Inte.rnal Starda;ms (Form VITI) 

14 .1 Are the internal stan:!ard areas (Fenn VIII) of every 
Salri)le and blank wit.hin the~ and lower limits 
for each o::intinuing calibration? [_) 

ACI'ICN: List all the outliers belCM. 

Sample t 

AcrICN: 

Internal std Area lo,,ler' Limit tJI::pex- Limit 

(Attach additiaw. sheets if necessary.) 

If the internal staniard area cx:unt is rut.side the~ or 
lower limit, flag with "J" all positive results and non
detects (U values) quantitated with this internal stan:lard. 
If extremely lCM area o::iunts are reported, or if perfo:rmanc:::e 
exhibits a :major abrupt drq, oft, flag all associated non
detects as unusable (''R"). 

14.2 Are the retention tines of the internal starrlards wit.hin 
30 secorx3s of the associated calibratioo stan:!ard? [_) 

AcrICN: Professional ju:3gezrent shculd be used to qualify 
data if the retention tin-es differ by ll'Ore than 
30 sa::x:njs. 
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llS 00 N/A 
.s. o Field PlPliratn 

15.l Were any field duplicates S\ll:mitted for~ analysis? [_J 

ACI'ICN: o,,pare the report.ad results for field duplicates 
ani calall.ate the relative percent clifferen::a. 

ACI'ICN: Arr:i gross variaticri between field duplicate 
results :mst be addressed in the reviewer 
narrative. However, if large differences exist, 
identificatiai of field duplicates shcw.d .be 
o:nfi:cned by caJtact:.in3 the 5cmpler. 
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t. o Traffic Rec:orts an;l Iatoratocy Narrative 
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YES 00 N/A 

1.1 Are the Traffic Repozt Foz:ms pusant for all sanples? (_J 

ACTICN: If no, cx:ntact lab for replaoemant of missing 
or illegible cx:pies. 

1.2 n, the Traffic Reports or I.ab Narrative in:licate arry 
prc::0lems with salli)le reoe.ipt, con::iiticri of sanples, 
analytical prd:>lems or special ootaticr1S affectirg 
the quality o! the data? · 

ACTICN: Use professiaial j~ to evaluate the 
effect cri the quality of the data. 

ACTICN: I! any sairple analyzed as a soil cart:ai.n.5 m:,re 
than 50% water, all data shculd be flag;Jed as 
estimated (J) • 

~- o Holdirq Tines 

· 2.1 Have any PEST/PCB holdirq tiines, determined fran date of 
collectia'l to ~te of extractia'l, been exceeded? 

SaJit:)les for PEST/PCB analysis, both soils an:! waters, 
mJSt be extracted within seven days of the date of 
collectiai. Extracts m.JSt be analyzed within 40 
days of the date of extraction • 

• o Sµm:gate Rec:ovezy (Form U) 

J. l Are the PEST/PCB sm-ro;ate Recovery SUmmaries (Form II) 
_ present for eadl of the follc,win; matrices: 

a. IDt1 water 

b. Med water 

c. IDt1 Soil 

d. Med Soil 

J.2 Are all the PEST/PCB sanples listed on the awropriate 
SUrro;ate Recovery SUmmaries for ea~ of the follc,win; 
matrices: 

a. IDt1 water 

b. Med water 

c. IDt1 Soil . 

d. Med Soil 
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ACI'ICN: call lab for explanatia, / resmit:tal.s. If 
missin; deliverables are unavailable, doo:rn:,e.nt 
effect c::rt data urder "a:n::lusia1S" sectia1 of 
reviewer narrative. 

3. 3 Were c:utl.iers marked axrectly with an asterisk? 

ACI'ICN: Circle all outliers in red. 

3. 4 Was !..lltcgate (Ia:) rea:Nerf cut.side of the cxrrt::ract 
specificatia1 for a:rrJ smple ar blank? [_) 

ACI'ICN: No qual.ificatia1 is dale ~ suucgates are diluted :beyad 
detectiai. If rea:Nerf is bela, caitta~t limit (l:ut above 
zero), flag all results for that sa:aple "J". If recx:,very is 
zero, flag positive results "J" and~ "R". If 
recr::Nery for the blank is zero, flag n:::n-detects for all 
asscx:iated sanples "R". If recr::Nery is ai:x,.,,e o::a 1tract 
limit, flag all positive results for that sanple "J", unless 
in the reviewers professiaial .ju:i;ement the high rea:Nerf 
is due to c:o-elutirq interference (che:::k the associated 
blank - if rea:Nerf is high there also, flag the sairple 
data). 

3.5 Are there a:rrJ transcriptiaycalollatia, errors bat:ween raw 
data and Fem Ir? 

ACI'ICN: If large errors exist, call lab for explanatiai / 
resul::mittal, make arry necessaey C01.1e...tia1S and 
note errors uroer 110::n::lusia1S" • 

• o Matrix Spikes <Fern Illl 
4 .1 Is the Matrix Spike D.JplicatejRec:x:Jvecy Fem (Fox:m III) 

present? [_) 

4. 2 Were matrix spikes analyzed at the required frequerx::y 
for each of the followirq :natric:es: 

a. tai water 

b. Med water 

c. I.ai Soil 

d. Med Soil 

ACI'ICN: If any matrix spike data are miss.in;, take 
the action 5E8=ified .in 3.2 above. 

4.3 He,,,, many PESI'/FCB spike recoveries are cut.side QC limits? 

~ 

___ cut of l2 

~ 

cut of l2 ---
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4. 4 How many RPO' s for matrix spike an:i matrix spike 

duplicate recx,veries are rutside Qc limits? 

cut of 6 Cl.It of 6 --- ---
ACTICN: If MS an:i MSD both have less than zero rea:Nery 

for an analyte, negative results for that 
analyte should be rejected, an:i positive 
results .should be flag;ed "J". 'lhe ab:7ve 
~lies atl.y to the sanple use::l for MS/MSD 
analysis. Use professic:nal ju::lgement in 
~lyin; this criteriCl'l to other sa:aples. 

i. 0 Blanks (Form IV) 

YES 

5 .1 Is the Methcd Blank St.mmacy (Fo:cn IV) present? [_] 

5.2 Frequen::y of Analysis: for the analysis of Pesticide 
TCL ~, has a reagent/method blank been 
analyzed for each set of sanples or every 20 sanples 
of similar matrix (low water, med water, low soil, 
medium soil), whichever is m::>re frequent? [_] 

5. 3 Chranatc::x;raply: review the blank raw data -
c::hrana'to3:cans, quant reports or data system printa.rt:s. 

Is the chraratograi:ru.c perfoI'1Ilal'X:e (baseline stability) 
:for each instrument acx::eptable for PEST/PCBS? [_] 

ACI'ICN: . Use professional ju::lgement to detennine the 
effect oo the data • 

• 0 Contamination 

NOI'E: "Water blanks" an:i "distilled water blanks" are 
validated like any other sanple an:i are not use::l 
to qualify data. D:) not cx:>nfuse them with the 
other <:1,: blanks diso1ssed below. 

6.1 D:> any methcd,linstrument/reagent blanks have positive 
results for PESTjPCBs? When ~lie::i as described 
below, the contaminant concentration in these blanks 
are JmJl tiplie::i by the sanple Dilution Factor. 

6.2 D:> Mrf field/rinse blanks have positive PEST/PCB 
results? 

ACTICN: Pre.pare a list of the sanples associated 
with each of the contaminated blanks. 
(Attach a separate sheet.) 
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?OI'E: Q'lly field/rinse blanks taken the same day 
as the samples are use1 to qualify data. Blanks 
may rx:,t be qualified because of cart:.ami.natia1 
in arx:,ther- blank. Blanks may be qualified for 
~ro;ate, spectral, tmun:; or caliliratiCl'l Q::: 
prc::blems. _ 

ACI'ICN: Follow the directicns in the table below to qualify 
TCL results due to cart:.ami.natia1. Use the largest 
value fl::an all the associated blanks. 

YES 

Sa:n'ple ccn::: > ~· Semple cxrx:: < ~ & I Semple cxrx:: > ~I 

l:ut < Sx blank I is < Sx blank value I & > 5x blank value I 
Flag sample resu1t

1
1 Reject sample resultl

1 
No qualification 1

1 with a ''U''; cross an:l report ~L: is nee:ied 
cut "B" flag I cross cut "B" flag I I 

I I I ________ , _________ , ________ , 
6.3 Are there field,/rinse/equi~ blanks associated with every 

sample? · [_] 

ACrICN: For low level -samples, note in data asses.srnent that 
there is no associated field,/rinse/equi~ blank. 
Exceptioo: Scmples taken frcm a drinkirg water tap 
do not have associated field blanks. 

7.0 calibration an:! GC Performance 

7.1 Are the follCJwirg Gas Olrana~ an:! Data System 
Printouts for ooth Prilnary an:l Confi.rtration 
(o:::mfinration stan:1ards not require:i if there 
are no positive results al:x:we ~L) column present: 

a. Evaluation standard Mix A 

b. EvaluatiCl'l standard Mix B 

c. Evaluatioo standard Mix C 

d. Irxli vidual standard Mix A 

e. Irxli vidual standard Mix B 

f. Multi-a::x1if0,lent Pesticides Toxaphene & Ouordane 

g. Arcx::lors 1016/1260 

h. Arcx::lors 1221, 1232, 1242, 1248, an:l 1254 

ACI'ICN.! If no, take action specified in 3.2 al:x:we 
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7. 2 Is Fem VIII -Pest-1 pr esent arxi o::zrplet.e for each GC 
column (primacy am cxmil::matic:r1) am eac:n 12 hour 
sequence of analyses? 

ACI'ICN: If rx,, take actic:r1 specified in 3.2 al::x7ve. 

7.3 Are there any transcriptic:rl/calculatic:r1 errors between raw 
data and Fenn VIII? 

ACI'ICN: If large errors exist, call lab for explanaticn / 
resi u:nd ttal, make arr:/ necessary oorrectialS am 
note errors urder "a:n::l.usialS". 

7.4 Has the total breakdown cri quantitaticri or cxnfi?:maticri 

(_] 

[_] 

column PXCeeded 20% for COI'? [_] 

- for Erm-in? [_] 

or if Ermin aldehyde an:l 4,4'-rxx> co-elute an:i there is a 
peak at their retention time, has the canbined 001' an:l Enirin 
breakdown exceeded 20%? [_] 

AC'l'ICN: 
a. If wr b~ is greater than 20% en quantitation column 

beginnirq with the sanples followin; the last in m11trol stamard: 

1. Flag all positive tm' results "J''. 
2. If 001' was not detected bJt IXD an::1/or IXlE are positive, 

flag the oor ~etect "R". · 
3. Flag positive IXD arxi IXE results "JN" . 
4. If 001' breakdown is> 20\ on o::::nfinnation column arxi IDI' 

is identified on quantitation column l:::ut not on confirmation 
column, use professiaial jl.rlgement to determine w'hether 001' 
should be reported an Fonn I ( if reported, flag result ''N'') • 

b. If En:irin breakdown is > 20% al quantitatial column, begi.J'lnin; with 
the sanples follo..rirg the last in control stamard: 

1. Flag a.U positive Errlrin results "J". 
2. If Endrin was not detected, bJt Ermin Aldehyde an::3/or Ermin 

Keta1e are positive, flag the Errlrin ~tect "R". 
3. Flag Erxirin Ketone positive results "JN". 
4. If Endrin breakdown is> 20\ on confirmation column an:l 

En:irin is identified on quantitation column bJt not al 
confirmation column, use professional judgement to 
determine whether Errlrin shruld be rep:>rted al Form I 
(if rep:>rted, flag result "N"). 

c. If the canbined breakdown is used (it can only be used 
if the corrlitions in 7. 4 above are met) an:i is > 20\ on 
quantitation column beg-inn.in; with the last in control 
stan::la.rd, take the actions specified in 7.4 a an:i b above. 
If the canbined breakdown is >20\ on confirmation column 
arrl Errlrin or oor is identified an quantitation column 
bJt not on confirmation column, use professional judgement 
to detennine w'hether Erdrin or 001' sha.lld be rep:>rted oo 
Fenn I (if rep:>rt.ed, flag result ''N''). 
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7. s Is the linaarity ch9ck RSD of all frur cal irn:,,ticll factors 
<10% tor the cpmtitatiai column? 

YES 

[_J 

ACI'ICN: If no, flag positive hits for all pesticide and R:B 
analytes "J" for all associated Scmples. n, not flag 
~ or tor if they are quantified frail a 3-point 
calibratiCll cw:ve. 

7. 6 Is the I differen:::ie between the EVAL A and each analysis 
(quantitatioo and c::onfil:maticn) oa: retentia1 time within 

QC ilJrlits (21 for. pac::ked column, 0.3% for capilla%}' [I.D. 
< 0.32 DD.], 11 for megabore [0.32 < I.D. < 2 DD.]) ? [_J 

ACI'ICN: tee retentiCll time cannot be evaluated it 
tee is rx,t detected. It it is present and 
has a retentioo time cut of QC limits, then 
use professional judgement to detennine the 
reliability of the analysis and flag results 
"R", if aJ:.P,Lupriate. 

7. 7 was the prc:per analytical sequen::::e follo,.,ed for eadl 
72 hour period of analyses (page PEST 0-36 in 8/87 sew). [_J 

ACI'ICN: If no, use professional judgement to 
determine the severity of the effect 
<;11 the data and accept or reject it 
acx:ordin;ly. Generally, the effect 
is ne;ligible unless the sequen::::e was 
grossly altered or the cal.ibratia1 was 
also cut of limits • 

N/A 

.• 0 Pesticide/PCB stMdards SUrmrmy 

8.1 Is Fenn IX present and o::::rrplete for each GC CX)lumn and 
72 hr se:perce of analyses? [_J 

AcrICN: It no, take actiCll specified in 3.2 above. 

8.2 Are there aey.. transcriptiar,/cal.ailatia1 errors between 
raw data and FOl:m IX? 

ACI'ICN: It large errors exist, call lab for explanatia1 / 
resi >hni ttal, make arrt necessary CX)rrectialS and 
note errors under "a:nclusiais". 

8. 3 Is wr retention time for packed columns > 12 min 
(except OV'-1 and OV'-101 colUDnS)? 

ACI'ICN: If no, c:hec:k that there is adequate resolutiai 
between irxlividual CXIIpa1eilts. If not, flag 
results for~ that interfere with eadl 
other ( co-elute) "R". 

8. 4 n:> all stan:3ard retentioo times fall within the wimows 

[_] 

established for the first IND A and IND B analyses? [_] 
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ACI'ICN: Beginnin;J with the sanples follc:Jlrri.rg the 
last in OJI 1trol starrlard, dleck to see if 
the c::hranat.c:x;I ans cxrrtain peaks within an 
~ ~ surra.irxii.n; the expected 
retentia, tiJDes. If no peaks are fc:un:l an:i, 
re: is visible na'K1etects are valid. If 
peaks are present an:i canrx,t be identified 
t:hrru;h "pattern rea:gnition" or a CXl'lSistent 
shift in starrlard retentia1 tilDes, flag all 
affected O ii{ourxi results ''R" • 

8. 5 Are the c:x:nt.inuin; calibratioo starrlard calibratia, 
factors within 1.5% (for quantit.atioo o:>lumn) or 
20% (for o:nfi.rmatioo o:>lumn) of the initial (at 
beginnin;; of 72 hr sequen:ie) calibratia, factors? 

ACI'ICN: If no, flag all associated positive results 
"J". Use professional ju:jgement to determine 
'Whether or not to flag l'XJI"Hietects. 

.. 
Page: 34 o'f _J6 
tete: March 1990 

·Revision 7 

llS 00 N/A 

(_] 

9.0 Pesticide/PCB Identificatjgn 

9.1 Is Fom X carplete for every sample in w'hich a 
pesticide or PCB was detected? 

ACI'ICN: If no, take actia, specified in 3.2 above. 

9.2 Are there arrt transcription errors between raw . 
dat.a an::i Fem X? 

ACI'ICN: If large errors exist, call lab for explanation/ 
resul:rni ttal, make arrt necessary o:>rrections an::i 
rx,t.e errors 1JI'rler "Conclusions". 

9:3 Are retentioo times of sample a::irp::::,urm within the 
calo.ilaterl retention time wirdOfw'S for both quantitatian 

(_] 

an::i cx:mf inna~Cl'l analyses? [_) 

Was GC/MS cxn:finnatioo provided -tlen require::l (w'hen 
CU•ifumd conoentratia, is> 10 u;vm]. in final extract)? [_) 

ACTICN: ~jec:t ("R") all positive results (meeting 
quantit.atia, o:>lumn criteria, b.rt: missin; 
confinnatioo by a secx:m:3 o:>lumn or GC/MS (if 
~rc::priate). Also, reject (''R") all positive 
results not meetin; retentioo time wi.mow 
criteria unless associated starrlard o::mp::urds 
are similarly biased (i.e. base an RRI' to DOC). 

9.4 C1eck chraratcgrams for false negatives, especially for 
the ll'lll.tiple i=e,ak CC11p0nents toxa.i:hene an::i p::s•s. Were 
there arrt false :ne;atives? 

ACI'ICN: If ~rc::priate p::s starrlards 'Were not analyzed, 
or if the lab performed no ~innation analysis, 
flag the a_wrc::priate data with an ''R" • 
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10.0 0:IT];;gm:l Cyantit.atia, am Rep;,rtt:d Detection T,jmir.s 

10. l Are ~ a:ey tran.scriptia1 / caloll.atia1 errors in 
Fem I results? QleCk at least two pcsitive values. 
Were acy errors found? 

NOTE: Suple peak pesticide results can be dlecked for 
rou;h agreement between quantitative results 
c:btained a1 the two GC columns. 'Ihe reviewer 
should use professiooal juigement to decide 
whether j1 DXn larger cxa.:::e1tx:atia1 d:1tained 
a, ale column versus the other in:iicates the 
presence of an interferin; p 111 o.in:i. If an 
interferin; o 111ourn is in:licated; ·the lower · 
of the two values should be rep::>rte:i an:i 
qualified as presunptively present at an 
estimated quantity ("JN''). 'lhi.s necessitates 
a detenni.natian of an estimated corx:entration 
a, the confinratian column. 'Ihe narrative 

-

shoold in:licate that the presen::e of interferences 
has c::bscured the attenpt at a secon:i column 
o:nfil:matia1. 

10.2 Are the CRQis adjusted to reflect 5cmple dilutialS 
an:i, for soils, 5cmple moisture? 

ACTICN: If errors are large, call lab for explanatia-1 / 
resi mi ttal, make a:rrt nea:-ssa.ry correcti.cns an:i 
note errors under "a:n::l.usia1S". 

ACI'ICN: When a sanple is analyzed at more than a1e 

dilution, the lowest ~Is are used (unless 
a QC exoeedance dictates the use of the higher 
~L data fran the diluted sanple analysis). 
Replace concentrations that exceed the calibration 
rarqe in the original analysis by crossin; out 
the "E" value an the original Fom I an:i substi
t:ut:inJ it with data fran the analysis of diluted 
sanple. Specify which Fom I is to be used, 
then draw a red ''X" across the entire page of 
all Fom I's that should not be used, in::lu:tin; 
acy in the sumnary package. 

_.o au-anato;mm, Q.lalitv 

ll.l We.re mselines stable? 

11.2 We.re arrx electropcsitive displacement (negative 
peaks) or unusual peaks seen? 

ll.3 We.re early elutin; peaks (for early elutin; 
analytes) resolved to baseline? 

ACI'ICN: For 11.1 arrl 11.2, canment aily. For ll.3, 
reject (''R") those analytes that are not 
sufficiently resolved. 
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12. O Field n.plirates 

12.1 We.re any field duplicates sutmitted for PEST/FCB 
analysis? 

Page: 36 of 36 
1)9:te: March 1990 
levisiai 7 

NO N/A 

[_] 

ACI'ICN: 0:J:Ip-lre. the reported results for field duplicates 
and calculate the relative percent difference. 

ACI'ICN: Arry gross variatia1 between field duplicate 
results mJSt be acx:lresse:i in the revierwer 
narrative. However, if large diffez:ez ~ exist, 
identificatia1 of field duplicates should be 
cx:nf inned :t:,y cx:ntact.iig the sanpler. 
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ATTACHMENT- l 
SOP NO. HW-6 

TOTAL REVIEW 

CLP DATA ASSESSMENT 

PAGE OF - -

Functional Guidelines for Evaluating Organics Analysis 

Case No. _____ SDG No. ____ LABORATORY ____ SITE ____ _ 

DATA ASSESSMENT: 

The current functional guidelines ( 1988) for evaluating organic 
data have been applied. 

All data ar_e valid and acceptable except those analytes which 
have been qualified with a "J" (estimated), "U" (non-detects), "R" 
(unusable) ,or "JN" (presumptive evidence for the presence of the 
material at an estimated value). All action is detailed on the 
attached sheets. 

Two :facts should be noted by all data users. First, the "R" 
flag means that the associated value is unusable. In other words, 
due to significant QC problems the analysis is invalid and provides 
no information as to whether the compound is present or not. "R" 
values should not appear on data tables because they cannot be 
relied upon, even as a last resort. The second fact to keep in 
mind is that no compound concentration, even if- it has passed all 
QC tests, is guaranteed to be _accurate. Stri-ct QC serves to 
increase confidence in data but any value · potentially contains 
error. 

Reviewer's ~ 
Signature: _______________ Date: __ / __ /19 __ 

Verified By: ______________ Date: __ l ___ /19 __ 
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ATTACHMENT" l 
SOP NO. HW-6 

DATA ASSESSMENT: 

l. HOLDING TIME: 

PAGE_ OF 

The amount of an analyte in a sample can change with time due 
to chemical ..instability, degradat"ion, volatilization, etc. If the 
specified holding time is exceeded, the data may not be valid. 
Those analytes detected in the samples whose holding time has been 
exceeded will be qualified as estimated, "J". The non-detects 
(sample quantitation 'limits) will be flagged as estimated, "J", or 
unusable, "R", if the holding times are grossly exceeded. 

The following action was taken in the samples and analytes 
shown due to excessive holding time. 
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ATTACHMENT -1 
SOP NO. HW-6 

DATA ASSESS:MENT: 

2. BLANK CONTAMIW\TION: 

PAGE OF 

Quality assurance {QA) blanks, i.e., method, trip field, rinse 
and water blanks are prepared to identify any contamination which 
may have beeh introduced into the samples during sample preparation 
or field activity. Method blanks measure laboratory contamination. 
Trip blanks measure cross-contamination of samples during shipment. 
Field blanks measure cross- contamination of samples during field 
operations. If the concentration of the analyte is less than 5 
times the blank contaminant level {10 times for the common 
contaminants), the analytes are qualified as non- detects, "U". 
The following analytes in the samples shown were qualified 'with "U" 
for these reasons: 

A) Method blank contamination 

B) . _Field or rinse blank contamination ( "water blanks" or 
"distilled water blanks" are validated like any other sample) 

C) Trip blank contamination 
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ATI'ACHMENT l 
SOP NO. HW.:.6 
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DATA ASSESSMENT: 

3. MASS SPECTROMETER TUNING: 

PAGE_OF 

Tuning and performance criteria are established to ensure 
adequate mass resolution, proper identification of compoW1ds, and 
to some degree, sufficient instrument sensitivity. These criteria 
are not sample specific. Instrument performance is determined 
using standard materials. Therefore, these criteria should be met 
in all circumstances. The tuning standard for volatile organics 
is bromofluorobenzene (BFB) and for semi-volatiles is 
decafluorotriphenyl- phosphine (DFTPP). 

If the mass calibration is in error, all associated data will 
be classified as unusable, "R" . 
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ATI?.CHMENT-1 
SOP NO. HW-6 

DATA ASSESSMENT: 

4. CALIBRATION: 

-.,, 

PAGE_OF 

Satisfactory instrument calibration is established to ensure 
that the instrument is capable of producing acceptable quantitative 
data. An initial calibration demonstrates that the instrument is 
capable of giving acceptable performance at the beginning of an 
experimental sequence. The continuing calibration checks document 
that the instrument is giving satisfactory daily performance. 

A) RESPONSE FACTOR: 

The response factor measures the instrument's response to 
specific chemical compounds. The response factor for the Target 
compound List (TCL) must be 2 0.05 in both the initial and 
continuing calibrations. A value < o. 05 indicates a serious 
detection and quantitation problem (poor sensitivity). Analytes 
detected in the sample will be qualified as estimated, "J". All 
non-detects for that compound will be rejected ("R"). 
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ATTACHMENT -1 
SOP NO. HW-6 

DATA ASSESSMENT: 

5. CALIBRATION: 

.. . 
. •· 

PAGE_OF 

A) PERCENT RELATIVE STANDARD DEVIATION ( %RSD) AND PERCENT 
DIFFERENCE ( %D) : . 

Percent RSD is calculated from the initial calibration and is 
used to indicate the stability of the specific compound response 
factor over increasing concentration. Percent D compares the 
response factor of the continuing calibration check to the mean 
response factor (RRF) from the initial calibration. Percent Dis 
a measure of the instrument's daily performance. Percent RSD must 
be <30% and %D must be <25%. A value outside of these limits 
indicates potential detection and quantitation errors. For these 
reasons, all positive results are flagged as estimated, "J" and 
non-detects are flagged "UJ" (if %Dor RSD >50%). If there is a 
gross deviation of %RSD and %D, the non-detects may be rejected 
("R"). 

For the PCB/PESTICIDE fraction, %RSD for aldrin, endrin, DDT, 
and dibutylchlorendate must not exceed 10%. Percent D must be 
within 15% on the quantitation column and 20% on the confirmation 
column. 
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A~CHMENT 
SOP NO. HW-6 

DATA ASSESSMENT: 

6. SURROGATES: 

... 

PAGE OF 

All samples are spiked with surrogate compounds prior to sample 
preparation- to evaluate overall laboratory performance and 
efficiency of the analytical technique. If the measured surrogate 
concentrations were outside contract specifications, qualifications 
were applied to the samples and analytes as shown below. 
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AT'l7>.CHMENT l PAGE_ OF 
SOP NO. HW-6 

DATA ASSESSMENT: 

7. INTERNAL STANDARDS PERFORMANCE: 

Internal standard (IS) performance criteria ensure that the 
GC/MS sensitivity and response are stable during every experimental 
run. The internal standard area count must not vary by more than 
a factor of 2 (-50% to +100%) from the associated continuing 
calibration standard. The retention time of the internal standard 
must not vary more than ±30 seconds from the associated continuing 
calibration standard. If the area cowit is outside the (-50% to 
+100%) range of the associated standard, all of the positive 
results for compowids quantitated using that IS are qualified as 
estimated, "J", and all non-detects as "UJ", or "R" if there is a 
severe loss of sensitivity. · 

If an internal standard retention time varies by more than 30 
seconds, the reviewer will use professional judgment to determine 
either partial or total rejection of the data for that sample 
fraction. 
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ATTACHMENT- l 
SOP NO. HW-6 

DATA ASSESSMENT: 

8. COMPOUND IDENTIFICATION: 

A) VOLATILE AND SEMI-VOLATILE FRACTIONS: 

PAGE_OF 

TCL compounds are identified on the GC/MS by using the 
analyte's relative retention time (RRT) and by comparison to the 
ion spectra obtained from known standards. For the results to be 
a positive hit, the sample peak must be within± 0.06 RRT units of 
the standard compound and have an ion spectra which has a ratio of 
the primary and secondary m/e intensities within 20% of that in the 
standard compound. For the tentatively identified compounds (TIC) 
the ion spectra must match accurately. In the cases where there 
is not an adequate ion spectrum match, the laboratory may have 
provided false positive identifications. 

B) PESTICIDE FRACTION: 

. The retention times of reported compounds must fall within the 
calculated retention time windows for the two chromatographic 
columns and a GC/MS confirmation is required if the concentration 
exceeds 10 ng/ml in the final sample extract. 
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ATTAC~-l 
SOP NO. HW-6 

DATA ASSESSMENT: 

9. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

PAGE_OF 

The MS/MSD data are generated to determine the long-term 
precision and accuracy of the analytical method in various 
matrices. The MS/MSD may be used in conjunction with other QC 
criteria for some additional qualification of the data. 
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ATTACHMENT -1 
SOP NO. HW-6 

DATA ASSESSMENT: 

PAGE_OF 

11. SYSTEM. PERFORMANCE AND OVERALL ASSESSMENT (continued): 
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ATTACHMENT l 
SOP NO. HW-6 

DATA ASSESSMENT: 

.. 
• •• 

10. OTHER QC DATA OUT OF SPECIFICATION: 

.., 

PAGE OF 

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued on next 
page if necessary): 

12. CONTRACT PROBLEMS_. _NON- COMPLIANCE: 

13. This package contains re-extraction, re-analysis or 
dilution. Upon reviewing the QA results, the following form 
I(s) are identified to be used. 
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ATTACHMENT l 
SOP NO. HW-6 

DATA ASSESSMENT: 
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11. SYSTEM. PERFORMANCE AND OVERALL ASSESSMENT (continued): 
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Title: Evalua.tioo of Ioorganic Data for the 
catt.ract I.atoratory Program 

Page 1 of 35 

Date: Feb. 1990 
Number: HW-2 
Revision: 10 

1.0 scope 

1.1 'Ihis procedure is ~licable to in::,rganic data obtained fran contractor 
lal:oratories working for Hazardous Waste Site cantract Lal:oratory 
Program (CLP). 

1.2 'Ihe data validation is based up:,n analytical and quality assurance 
requirements spacified in Statarent of W::>rk CSCW) 7/88. 

2.0 Resp::,n.sibilities - Data revie,..rers will CCJTplete the following tasks as assigned by the De 
Revie,..r coordinator: 

2.1. For a tntaJ review: 

2. l. l D3ta ~ - "'mta] Reyi e--Irorgan:ics" Ole:kl.ist A!V:'frji Y (A. l ), 
'lhe reviewer l'lllSt answer every question an the checklist. 

2.1.2 Data As.~ - Data ffi-.~ Narrative (AI:;p;rrjiY A,2) 
'lhe answer on the checklist ITU.St match the action in the narrative 
(~ A.2) arxi an Form l's. r:o not use pencil to write the narrative. 

2. l. 3 catt.ract lt:.n-CaTpliarx:e - S-0 Rep)rt INP;!l'1i x A. 3) 
'lhis report is to be ccnpleted only 'when a serious contract violation is 
erxx>tD1tered, or~ the request of the Data Revie,..r M:mager or Dep.1ty Project 
Officer (DRJ). Forward 5 copies: one each for internal files, appropriate 
Regional DPO, Sarrple Managanent Office (S-0) and last two adjresses of 
Mailing List for Data Revie,..rers (AI=Pendix A. 4). In other cases, all contract 
violations sh:>u..ld be ~ed to en:i of Data Assessment Narrative (Sec. A.2.2). 

2.1. 4 Data ~ Sleet - s.mmarv of Irorganic Qlalitv cmtrol Iat:.a CAµ::.e:nix A. s > • 
Enter in ink on Data Stmnary Sheet required OC values fran Forms I through IX. Cir 
all values that require data qualification "1'ictian". 

2.1.5 CIP tat.a~ s.mnary Forms 

2.1.5.1 ~ix A.6 
Fill in the total number of analytes analyzed by different analyses and 
the nunber of analytes rejected or flagged as estimated due to corresp::mding 
quality control criteria. Place an "X" in boxes 'where analyses were not 
perfonned, or criteria ao rot aR)ly. 

2.1.s.2 AJ:penaix A.7 
Data revie,..rer is also required to fill out Inorganic Regional Data A.ssessme.T'lt 
form (App:ndix A.7) provided by EPA Hea.dquarters. Codes listed on the form 
wi 11 be used to describe the Data Assessment SUnTnary. 
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Title: Evaluation of_ Ioorganic Data for the 
contract Lalx>ratory Program 

Date: Feb. 1990 
Number: HW-2 
Revision: 10 

------------------------------------------
2.1. 6 Data Reyie- I.Qg: It is reccmrerrled that each data reviewer should maintain a log of 

reviews carpleted to include: a. date of start of case review 
b. date of cc:rrpletion of case review 
c. site 
d. case number 
e. contract laroratory 
f. number of sanples 
g. rretrix 
h. murs \JOrked 
i. reviewer's initials 

.2.1.7 Teled'o'le Record Log - the data revie.Jer should enter the bare facts of 
irquiry, before initiating any ~e conversation with CLP laroratory. 
After the case review has been cc:rrpleted, nail white copy of Telephone 
Record Log to the laroratory and pink copy to s-o. File yellow copy in 
the Teleµx:,ne Record Log folder, and attach a xerox copy of the Tele:i;:hone 
Record Log to the carpleted Data A.ssesszrent Narrative (~ix A.2). 

2.1.8 FoI)laI"Qfrl Par:en.ork 

2.1.8.l Up:,n carpletion of review, the follc:,.rj_ng are to be fon.rarded to the Regional 
· 5anple Control Center (RSCC) located in the surveillance and M:>nitoring Branch: 

a. data package 
b. carpleted data assessnent checklist(~ A.1,origina.l) 
c. S-0 Contract · CcJTpliance screening (C'CS) • 
d. Data SUnTnary Sheet(~ A.5) along with cc:rrpleted Data A.ssessment 

Narrative ( AFFendi-x A. 2) 
e. Record of Ccrrm.mication (copy) 
f. cr..P Reanalysis Request~rova.1 Record (original+ 3 copies) 
g. ~ A. 7 (originaJ.). 

2.1.8.2 Fon.iard 4 copies of CCJTpleted Data Assessment Narrative (~ix A.2) 
along "1i th 2 copies of the In::>rganic Data Assessment Fonn (~ix A. 7) and 
Telef:h::,ne Record Log , if any,: one each for af:Propriate Regional oro, 
Sartple Managenent Office (S-0), and last bJo addressees of Mailing List 
for Data Reviewers(~ A.4) (the Inorganic Data A.ssessment fonn 
cbes not go to the last two addressees) . 
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Title: Evaluation of- In:>rganic Data for the 
Contract I.alx>ratory Program 

Page 3 of 35 

Date: 
Ntmlber: 

Feb. 1990 
HW-2 
10 Revision: 

2. l. 9 Fi led Papen.lork - Up:ln CCJTi)letion of revi e,.,, the f ollc:,..ri.ng are to be filed 
\orithin M'1B files: 

-

a. Four copies of ccrnpleted Data 1\ssessrrent Narrative (~ A. 2) each carrying 
~ix A. 7. 

b. Tel~ Record Log ( copy) 
c. S-0 Report (copy~ A-3) 
d. CLP Data Assessment SUrmery FoI1TI (~ A. 6). 
e. CLP Reanalysis Request/1>,pprova..l Re::ord (copy) 

3. 0 Iata Cgrpletf'Df"S.5 
Indicate incOTplete data package on the ccrrp.lter tracking sheet located in r-T·IB office. 
Authorized contractor personnel may contact the lal:oratory after discovery of an incc:nplet 

data package. If a laroratory will not return JiX)ne calls or does no1: resp:md to reques~ 
notify M-lB coordinator of Region II for resolution. · 

4. o Rejection of D:lta - All values determined to be unacceptable on the Inorganic Analysis Dat 
Sheet (Fann I) nust be lined over with a red pencil. As soon as any revie,.., criteria cause 
data to be rejected, that data can be eliminated frcm any further revie,.r or consideratior 

s.o kceotarce Criteria - In order that revie..rs be consistent arrong reviewers, acceptance 
criteria as stated in ~ix A. l (pages 4-25) should be used. l>dditiona.l guidance c, 
be found in the National Inorganic Functional Guidelines of Cctober 1, 1989. 

6.0 S-0 catt.ract QJ:mliaoce Screening tg;s) - 'lhis is interx:led to aid reviewer in locating ar 
problems, l::oth corrected am LD1Corrected. Hc:,..rever, the validation should be carried 01. 

even if ccs is not present. Resub'Tl.ittals received frcm lal:oratory in resi:onse to CCS ITl.l.! 

be ~ed by the reviewer. 

7.0 ~ffll: for RA-majysis - Data revie,.,ers nust note all itens of contract non-carpliance 
within Data 1'.ssessrnent Narrative.If l'x:>lding times an:i sanple storage times have not re 
exceeded, DPO may request reanalysis if itens of non-cCJT;>liance are critical to data 
assessment. Requests are to be made an "CLP ~Analysis R~est/1>,pproval Record". 

B.0 Record of COm1,m.icaticn - Provided by the Regional Sarrple Control Center (RSCC) to 
iroicate which data packages have been received am are ready to be reviewed. 

~.o Rcynjing off ruroers - 'Ihe data reviewer will follow the standard practice. 
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Title: Evaluation of -Met.a.ls Data for the 
Contract Laooratory Program 

Date: Feb. 1990 

~ A.l: Data Assessment - Contract 
Canplian:::e (Total Revi e., - !rx)rganics ) 

Number: rfvJ- 2 
Revision: 10 

A. 1.1 o:ntract Q:Jipliaoce screeung Retort < ccs l - Present? [_ l 

ACTICN: If no, contact RSCC. 

A.1.2 Re;ord of camunicatia1 (frQJ\ B::rr::> - Present? 

ACl'lCN: If no, request fran RSCC. 

A.1.3 Trip Recort - Present aoo ccmplete? 

?,CTIQ::J: If no, coritact RSCC for trip report. 

A.l.4 Sarrple Traffic Rex:>rt - Present or on file? 

Legible? 

ACTICT-J: If no, request frpn Regional Sanple Control 
Center (RSX). · · 

[_] 

[_] 

[_] 

[ 

A. l. 5 a:,yer Page - Present? [_] 

Is cover page properly filled in aoo signed by the lab 
manager or the manager's designee? [_] 

ACI'ICN: If no, prepare Tel~ Record Log, am 
contact la1:x:>ratory. 

-
Ib numbers of sanples corresp:,rxi to numbers on Record 
of camunicatian? [_] 

Ib sanple numbers on cover page agree with sarrple 
rrumbers on: 

(a) Traffic Report Sheet? 

(b) Form I's? 

ACTICN: If no for any of the a.rove, contact RSCC for 
clarification. 
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Title: EvaluatiCX'l of Metals Data for the 
COntract Lal:x:)ratory Program 
~ A.l: Data ~sessrrent - Contract 
c:arpliance (Total Revie,.., - Inorganics) 

Date: Feb. 1990 
Number: HW- 2 
Revision: 10 

----------------------------------- ------ --

1'.. l. 6 Form I (Final Data) - Are all Fonn I's present am carplete? 

KtICN: If no, prepare telep10ne record log am contact 
J.aooratory for sul:mittal. 

Are correct units (ug/l for waters am Il'g/kg for soils) 
in:licated an Fenn I's? 

Are soil ~le results for each pa.rarreter corrected for 
percent solids? 

Are EPA ~le# s am correspn:Hng latoratory sanple 
ID # s the sarre as on the Cover Page, Fonn I 's am 
in the raw data? 

Are carp.1tation/transcription errors less than 10% 
of rep;:>rted values? 

Are all "less than IDL" values pro:perly coded with "U"? 

Was a brief i;:ttysical description of sanples given on 
Fonn I'S? 

Were the result qualifiers used correctly with final 
data? 

ACT'ICN: 'If no for a.rrt of the aoove, prepare Telep10I1e 
Record Log, ~ contract lalx>ratory for 
corrected data. 

Were arry sarrples diluted beyond reguiranents of contract? 

If yes, i.,ere dilutions noted on Fonn I's? 

ACTICN: If m, note urx:ier contract-Problen,/Non--ccmpliance 
of the"Data Assessment Narrative". 

A.l. 7 Jblding Tines - (aqueous am soil sanples > 

YES 

[_) 

[_) 

[_) 

[ ) 

[_) 

[_) 

[_] 

(Examine sarrple traffic rep:,rts am digestion/distillation logs.) 

Mercury analysis (28 days) ••• 

Cyanide distillation (14 days) •• 
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Title: Evaluatia, of Metals for the COntract 
I.al:xJratory Program 

Page 6 of 35 

Date: Feb. 1990 
Number: HW-2 

~ix ii\. l: Data il\.ssessrent - eontract 
COmpliance (Total Review - In:>rganics) 

Revision: 10 

A.1.8 

Other ~s analysis (6 Il"Orlt.hs) •••• exceeded? 

NJII;: Prepare a list of all sarrples and analytes 
for -which mlding times have been exceeded. Specify 
the number of days fran date of collection to the date 
of preparation ( fran raw data). il\ttach to checklist. 

KTICN: If yes, reject (red-line) values less than 
Instrument Detection Limit (IDL) and flag 
as estimated (J) the values a.rove IDL even 
though sarrple(s) was preserved properly. 

Rawrata 

A. l. 8 .1 Digestion :r.og,rt for flame AA/ICP (Fenn XIII) present? [_) 

Digestion log for furnace AA Fenn XIII present? [_) 

Distillation log for mercury Fonn XIII present? ] 

Distillation log for cyanides Fonn XIII present? ] 

Are pi values ( pi <2 for all rreta.ls , pi> 12 for cyanide) 
present in Digestion/Distillation I.Dgs? [_) 

*Weights, dilutions and volumes used to obtain values. 

Percent solids calculation present for soils/sediments? [_) 

Are preparation dates present on Digestion log? [ 

A.1.8.2 Measurement read out record present? 

C- 29 1 

ICP 

Flame AA 

F\llnace AA 

Mercury 

Cyanides 

[_) 

[ 

[_) 

[ ) 

ID 

[_) 

' . t -
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Title: Evaluation of Metals Data for the Date: Feb. 1990 
COntr~ ~ratory Program 
~ A. l: Data Assessment - COntract. 
catpliance (Total Review - In:>rganics) 

A. l. 8. 3 Are all raw data to Sl.JH:Ort all sanple analyses am 

N\.lmber: HW- 2 
Revision: 10 

CC operations present? [_) 

Legible? [_] 

Properly Labeled? [ 

A.l.9 

A.l. 9.1 

&"I'lCN: If rx:> for any of the aoove, write Tel~e 
Record IDg am contact laroratory. Flag rretal 
data as estimated if Iii of sanple is greater 
than 2. Flag cyanide data as estimated if Iii 
sanple is less than 12. 

Data va1iaaticn am verification 

Q,Jibration 

A.1.9.l.l Is record of at least 2 i:oint calibration 
present for ICP analysis? 

Is record of 5 J:Cint calibration present for 
Hg analysis? 

ACJ'ICN: If rx, for any of the arove, write in the 
coritract Probl~liance section of 
the "Data Assessment. Narrative". 

A. l. 9 .1. 2 Is record of 4 p,int calibration present for: 
Flam: 'AA.? 

[ __ ] 

[_) 

F\unace 'AA.? [_J 

Cyanides? [_) 

wrt: l. If less than 4 starmrds are measured in absorbance 
node, then the ranaining st.arrlards in concentration 
node nust be nm imrediately after calibration arrl 
be within ±10% of true value. 

2. ·For all AA (except Hg) arrl Cyanide analyses, one 
calibration starmrd is at CRDL level. If ·not, 
write in the Contract-Problan/lt>n-Carpliance section 
of the "Data Assessment Narrative". 

C-292 



-~ · 
~.:.;:"!""~·--~ 

Title: Evaluation of Meta.ls Data for the 
COntract Laboratory Program 
~ix A. l: Data Assessment - Contract 
Cotplian:e ('Iotal Review - In:)rganics) 

Date: Feb . 1990 
Number: HW-2 
Revision: 10 

-------------------------------------------

K'UCN: Flag associated data as estimated if starmrds 
are n:>t within ±10% of true values (except amL 
calibration standard). Ix> mt flag the data as 
estimated in linear range :iniicated by good 
recovery of standard. 

A.1.9.1.3 Is correlation *coefficient less than 0.995 for: 

Mercury Analysis? 

Cyanide Analysis? 

Atanic Absorption Analysis? 

KUCN: If yes, flag the associated data as estimated. 

A.1.9.2 Form II A (Initial arrl Cqttipning C3Jibraticn Verification)-

A. 1. 9. 2.1 Present am cc:::rrplete for every metal and cyanide? 

Present and ccrrplete for AA and ICP when both are 
used for same analyte? 

ACTICN: If no for any of the aJ::ove, prepare Telei:txme 
Record Log and contact la.ooratory. 

A. l. 9. 2. 2 Circle all values on data sunnary sheet that are 
outside contract wi.no:,ws. Are all calibration 
starmrds (initial and continuing) within control 
limits? -

Metals 90-110% 

Hg - 80-i20% 

Cyanides 85-115% 

* 'Ihe reviewer will calculate correlation coefficient. 
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Title: Evaluatia, of Metals Data for the 
Contract Lal:oratory Program 
~ix A. l: Data Assessment - Contract 
Ccrrpliance (Total Review - Irx>rganics) 

• 

Page 9 of 35 

Date: Feb. 1990 
Number: HW-2 
Revision: 10 

-----------------------------·- -- ·----· - -

ACTICN: Flag as estimated (J) all p::>sitive data (not 
flagged with a "U") analyzed be't:ween a 
calibration st.arrlard with %R between 75-89% 
(65-79% for Hg; 70-84% for 01) or 111-125% 
021-135% for Hg; 116-130% for 01) recovery and 
nearest good calibration starx:1ard. Q.Jalify results 
<IDL as estimated (W), if the ICV or CCJ %R is 

75-89% (01, 70-84%; HG, 65-79%). Reject (red-line) 
as unacceptable data if recovery of the rev or 
CCV is outside the range 75-125% (01, 70-130%; Hg, 
65-135%). Q.lalify five sanples on either side of 
verification st.arrlard out of control limits. 

Was continuing calibration performed every 10 sanples 
or every 2 .h:>urs? [ __ ] 

ACTIQ-J: If no, flag the excess sanples (eleventh and 
up) data as estimated (J). 

Was ICV for cyanides distilled? 

ACTIQ-J: If no, write in the cantract-Problen;Non<crnpliance 
section of the "Data Assessment Narrative". 

A. 1. 9. 3 Form II B (rntL Stamards for M am lCP) -

A.1.9.3.1 was a CRDL starnard (CRA) analyzed after initial 
calibration for all 'AA. metals (except Hg)? [_] 

*Was a mid-range calib. verification starx:lard distilled 
am analyzed for cyanide analysis? [_] 

was a 2xCRIXa < or 2xIIIL when IDL>CRDL > analyzed < CRI > 
for each ICP run? [_J 
<?-bte: au for AL,Ba,ca,Fe,M; ,Na,or K is not required.) 

K'TICN: If oo for any of the aJ::ove, flag as estimated 
all data falling within the affected ranges. 
'lhe affected ranges are: . 

'AA. Analysis - u'I'Iue Value ± CRDL 
ICP Analysis - **'I'Iue Value ± 2CRDL 
CN Analysis - **'I'Iue Value.± 0.5 x True Value. 

• Firrl the results of mid-range starmrd in the rcN data . 
.. True value of CRA, au or mid-range starx:lard. SUbstitute IDL for CRDL 1 · 
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A. l. 9. 3. 2 Was au analyzed after ICV /ICB and before the final 
CCV/cc::B, and for every four hours of ICP run? [_) 

N;l'ICN: If m, -write in Ccmt.ract Probl~liance 
Section of the "Data A.ssessrrent Narrative". 

A. l.9.3.3 Circle all Values on s..mmary sheet that are outside 
acceptarX:e win:Dws. 

A.l. 9.4 

Are CRA and au standards within control limits: 
Met.a.ls 80 - 120%.R? ) 

Is mid-range standard within control limits: 
Cyanide 80 - 120%.R? [_] 

ACI'ICN: Flag as estimated all data "1i thin the affected 
ranges if the recovery of the standard is 
between 50-79%; flag only 1=0sitive data if 
the recovery is bet1,,,reen 121- 150%; reject 
(red line) all data if the recovery is less 
than 50%; reject only 1=0sitive data if the 
recovery is greater than 150%. 

Form III (Initial am cmti.J] 1iry:; QaJ i.bratian Blanks) 

A. l.9.4.l Present and carplete? 

For l:x:>th 'AA and ICP when toth are used for same analyte? [_] 

was an initial calibration blank analyzed? [ 

was a cattirroing calibration blank analyzed after 
every 10 sanples or every 2 hours (whichever is nore 
frequent)? [_] 

ACI'ICN: If m, prepare Telepxme Record Log, contact 
latoratory and write in the contract-problens/ 
non~liance section of the Data A.ssessment 
Narrative. 
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1\.1. 9. 4. 2 Circle al.l calibration blank values on Data SUrmary Sheet 
that are atove CROL < or 2 x IDL when IDL > ClIDL > • Are 
all calibration blanks (when IDL<CRDL) less than or equal 

YES 

to contract Required Detection Limits (CRDL)? [_] 

A.l. 9. 5 

Are all calibration blanks less than t"'10 tines 
Instrument Detection Limit (when IDL>CRDL)? [_] 

&TI,CN: If oo for any of the arove, flag as estimated (J) 
all i:ositive data less than or equal to 
calibration blank values analyzed between 
calibration blank with value over CRDL (or 2xIDL) 
anc nearest good calibration blank. Flag five 
samples an either side of the calibration blank. 

FCe1 III (PrfP;lratian Blank) -

('f'bte: 'lhe preparation blank for mercury is the same 
as the calibration blank.) 

7- • .:.. s.5.1 Was one prep. blank analyzed for: each 20 sarrples? [_] 

each batch? 

each matrix type? 

ooth M anc ICP 'When l::ot.h are used for same analyte? 

c_1 
[_] 

&TICN: If oo for any of the arove, flag as estimated (J) 
all associated ?)Sitive data <10 x m.s for 'Which 

- prep. blank was mt analyzed. 

~: If only one blank was analyzed for JTOre 
than 20 sarrrples, then first 20 sarrples analyzed 
ck> J'¥)t have to be · flagged as estimated (J). 

A. l. 9. 5. 2 Is conc.:e itration of prep. blank greater than CRDL 
when IDL is less than or equal to CRDL? 

If yes, is the corx:entration of the sarrple with the 
least concentrated analyte less than 10 tines the 
prep. blank value? 
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ACTICN: If yes, reject (red-line) all associated data 
greater than CRDL con:entratian rut less than ten 
times the prep. blank value fourx:l in the raw data. 

A. 1. 9. 5. 3 to ccn::entratians of prep. blank fall below t"-'O tirres 
IDL 1Jher1 IDL is greater than CRDL? [_] 

ACTICN: If m, reject (red-line) all p,sitive data 
that has a con:entratian less than 10 tirres 
the prep. blank value in the r~ data. 

A.1.9.5.4 Is concentration of prep. blank below the negative OIDL? 

A.1. 9.6 

ACTICN: If yes, reject (red-line) all associated data 
that has a corx::entratian less than lOxrnDL. 

Form rv <ICP Interfera:x;e Ol8Ck 5anp1e> 

A.1.9.6.l Present and cc:rrplete? 

(!m'E: l'bt required for furnace 'AA, flame 'AA, mercury, 
cyanide and ca, M;, -K and Na. ) 

was ICS analyzed at begirming and em of run 
(or at least twice every 8 hours)? 

ACTICN: If ro, flag as estimated (J) all sarrples for 
which JiJ.., ca, Fe, or M; is higher than in res. 

A. l. a. 6. 2 Circle all values on Data SUmnary Sheet that are JTOre 
than + 20% of true or established mean value. Are all 
Interfererx:e Oleck Sanple results inside of control 

[_] 

limits(+ 20\)? [_] 

If rx>, is corx::entratian of Al, ca, Fe, or M; lower 
than in ICS? [ 

K'"I'lCN: If ro, flag as estimated (J) those p,sitive 
results for which ICS rf£0Very is bet\JE!E!I1 121-150%; 
flag all sazrple results as estimated if res 
recovery falls within 50-79%; reject (red-line) 
those sazrple results for which res recovery is less 
than 50%; if ICS recovery is aoove 150%, reject 
p'.)Si ti ve results only (mt flagged with a "U") • 
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Revision: 10 

Form VA (Spi.Jcm Sr,mle Bfg;1yPry - Pre-Digesticn/Pre-DistillatiC11)-
( ltrt:e: lt7t ra:zu,ired for ca, M; , K, and Na (both matrices) , Al , and Fe 
(soil only.) 

A.l.9.7.1 Present and ccrrplet.e for: each 20 sarrples? 

each matrix type? 

[_] 

[_] 

each con::. range (i.e. lc:,..r, med. , high) ? 

For both Mand ICP when l:oth are used for same 
analyte? 

ACTICN: If m for any of the aoove, flag as 
estimated (J) all positive data less 
than four tunes spiking level for 
which spiked sanple was mt analyzed. 

N:ZII:: If one spiked sarrple was analyzed for rrore 
than 20 saI!i)les, then first 20 sarrples 
analyzed cb not have to be flagged as 
estimated (J) • 

A. l. 9. 7. 2 was field blank used for spiked sarrple? 

,N:TICN: If yes, "flag all positive data less than 
4 x spike added as estimated (J) for which 
field blank was used as "spiked sarrple. 

1:lZIE: Matrix spike analysis should be performed on a 

[_] 

field blank when it is the only aqueous saI!i)le in so:;. 

A. l. 9. 7. 3 Circle all values on Data SUmnary Sheet that are outside 
control limits (75\ to 125%). Are all recoveries 
within control limits? [_] 

If TX), is sanple corx::entration greater than or equal 
to four times spike concentration? [_] 

ibCl'ICN: If yes, disregard spike recoveries for analytes 

• 

'Whose concentrations are greater than or equal 
to four tunes spike acoea. If 00, circle those 
analytes on Fonn V for which sarrple concentration 
is less than four tunes the spike con::entration . 
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1\re results ootside the control limits (75-125%) 
flagged with "N" on Fonn I's ~ Fonn VA? [_) 

ACTICN: If oo, write in the COnt.ract - Problen/ltll1 -
Crnpliarx:e section of "Data Assessment Narrative". 

A.1.9.7.4 l,queoUs 
1\re any spike recoveries: 

(a) less than 30%? 

(b) between 30-74%? 
. 

Cc) between 126-150%? 

(d) greater than 150%? 

ACTICN: If less than 30%, reject all associated aqueous 
data; if bet-ween 30-74%, flag all associated 
aqueous data as _ estimated (J); if between 
126-150%, flag as estimated (J) all associated 
aqueous data not flagged with a "U"; if 
greater tl1a.n 150%, reject (red-line) all 
associated aqueous data mt flagged 'Ji th a "U". 

f!Jr&: If. pre-digestion spike result is rejectable 
due to coefficient of correlation of~. 
analytical spike re::overy, or duplicate injections 
criteria, disregard spike recovery on Fonn v. 
Flag the associated data as esti.mated(J). 

1\.1.9.7.5 SOillsediment 
1\re arrt spike recoveries: 

(a) less than 10%? 

(b) bet-ween 10-74%? 

(c) bet-ween 126-200%? 

(d) greater than 200%? 
. 

PiCTICN: If less than 10%, reject all associated data; if 
between 10-74%, flag all associated data as estimated; 
if between 126-200%, flag as estimated all associated 
data was mt flagged with a "U"; if greater than 200%, 
reject all associated data mt flagged with a "U". 
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l.l. 9. 8 Fonn VI <Iab DlDliratas> 

\.l.9.8.l Present arxi carplete for: each 20 sanples? [_] 

each matrix type? [_] 

each can:entratian range (i.e. low, med., high)? [_) 

ooth 'AA am lCP when both are usa::1 for sarre analyte? [ ] 

KTICN: If no for any the aoove, flag as estimated CJ) 
all data >CRDL* for which duplicate sanple was 
not analyzed. 

~: l. If one duplicate sarrple was analyzed for 
nore than 20 sarrples, then first 20 sarrples do oot 
have to be flagged as estimata::1. 

2. If percent solids for soil sarrple an:! its duplicate 
differ by nore than 1%, prepare a Form VI for each 
duplicate pair, rep:>rt concentrations in Hg/L 
on wet weight basis aro calculate RPD or Difference 
for each analyte. 

A.l.9.8.2 was field blank usa::1 for ~licate analysis? 

ACTICN: lf yes, flag all data >CRDL* as estimated 
CJ) for -mich field blank was usa::1 as duplicate. 

~: D.Iplicate analysis should be performed on 
a field blank 'When it is the only aqueous 
.sarr;,le in srx;. . 

A.l. 9. 8. 3 Are all values 1Jithin control limits (RFD 20% or 
differeoce < ,±OIDL)? 

If no,_ are all results outside the control limits 
f laggej 1Ji th an * an Fenn I's aro VI? 

l,CTICN: If no, -write in the Contract - Problens/N:m
CCITpliarx:e section of "Data Assessnent Narrative". 

uz;rt: 1. RPD is not calculable for an analyte of the 
sarrple - duplicate pair when lx>th values are 
less than IDL. 

.. SUbsti tute IDL for . CRDL when IDL > CRDL. 
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~ ID ~ 

2. · If lab duplicate result is rejectable due 
to coefficient of correlation of M-9., 
analytical spike recovery, or duplicate 
injections criteria, oo mt apply precision 
criteria. 

A.1.9.8.4 Is any value for 5alll=>le duplicate pair less than CRDL* 
and other value greater than or equal to 10 x *CRDL? 

ACTICN: If yes, flag the associated data as 
estimated (J). 

A.1.9.a.s ooueous 
Circle all values on Data SUmnary Sheet that are: 

RPD > 50%, or 
Difference > ± CRDL*. 

ls any RPO greater than 50% where sarrple and duplicate 
are .both greater than or equal to 5 tirres *CRDL? 

Is any **difference t:etween sarrple and duplicate greater 
than *CRDL where sarrple am/or duplicate is less than 
5 tines~? 

ACTICN: If yes, flag the associated data as estimated. 

A. 1 . 9. 8 . 6 Soil/5ed.iment 
Circle all values on Data SUmnary Sheet that are: 

RPD > 100%, or ·· 

Difference> 2 x CRDL* 

Is any RFD (where 5alll=>le and duplicate are l:x)th 

greater than or equal to 5 tirres *CROL) : 

> 100%? 

Is any **difference between sanple and duplicate 
(where sanple and;or duplicate is less than SX*CRDL) 

* SUbstitute IDL for CRDL when IIIL > CRDL. 
** Use absolute values of sarrple and duplicate to calculate 

the difference. 
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M:llCN: If yes, flag the associated data as estimated. 

A. l. 9. 9 Field D,Jplicates 

A.l.9.9.1 Were field duplicates analyzed? 

K'TICN: If yes, prepare a Form VI for each aqueous field 
duplicate pair. Prepare a Form VI for each soil 
duplicate pair, if percent solids for sanple and 
its duplicate differ by rrore than 1%; rep::,rt 
concentrations of soils in ug/1 on wet veight 
basis and calculate RPDs or Difference for each 

analyt.e. 

N:Zn;: l. D.:> not calculate RFD when roth values are 
less than IDL. 

2. Flag all associated data only for field 
duplicate pair. 

A.1.9.9.2 Is any value for sanple duplicate pair less than •amr.. 
and other value greater than or equal to 10 x *amL? 

1'.CTICN: If yes, flag the associated data as estimated. 

A.l.9.9.3 ooueous 

.Il:5 

[_] 

Circle all values an Form VI for field duplicates that are: 
RFD > 50%, or 

Difference>± CRDL* 

Is any RFD greater than soi where sarrple and duplicate 
are .tQth greater than or equal to 5 tines *amL? 

Is~ **difference between sanple am duplicate greater 
than *CRDL where sarrple arxvor duplicate is less than 
5 times~? 

N:TICN: If yes, flag the associated data as estimated. 

* SUbstitute IDL for GUJL .when m.. > CIDL. 

[ __ ] 

** Use ab.solute values of sarrple and duplicate to calculate the difference. 
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A.l.9.9.4 Soil/5ediment. 

Circle all values on Form VI for field duplicates that are: 
RPO >100%, or 

Difference> 2 x CRDL* 

Is any RPO (where sarrple arrl duplicate are ooth 
greater than 5 times JfrCRI!L) : 

>100%? 

ls any **difference between sarrple and duplicate 
(where sanple and/or duplicate is less than Sx *CRDL ) : 

>2x *CRDL? 

ACTICN: If yes, flag the associated data as estimated. 

A.1.9.10 Form VII {T,amratory c.antrol Sanple) (Note: I.CS;,_ not 
required for aqueous Hg and cyanide analyses.) 

A.1.9.10.1 Was one I.CS prepared and analyzed for: 
f!llery 20 water samples? J 

f!\Jery 20• solid samples? [_] 

l:oth 'AA and ICP when l:oth are used for same analyte? [ J 

ACTICN: If no for any of the abJve, prepare TeleP1()ne 

w;ra: 

_ Record LOg and contact lalx>rato:cy for sutrnittal 
of results of I.CS. Flag as estimated (J) all 
data for which I.CS was rot analyzed. 

If only one I.CS was analyzed for noie than 20 
sarrples, then first 20 samples close to I.CS 
do not have to be flagged as estimated. 

* SUb.sti tute IDI. for ClIDL when IDL , > CJIDL. 

**Use absolute values of sarrple and duplicate to calculate the difference. 
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A. 1. 9.10. 2 b;rueoos IC, 
Circle all LCS values outside control limits 
C 80 - 120%- except aqueous "1Y;J and Sb> . 

Is any I.CS recovery: less than 50%? 

~ 50% an1 79%? 

between 121% and 150%? 

greater than 150%? 

ACTICN: Less than 50%, reject (red-line) all data; 
between 50% and 79%, flag all associated data 
as estimated CJ); between 121% an1 150%, flag 

· all p,s i ti ve ( oot flagged with a "U" ) results 
as estimated; greater than 150%, reject all 
p,sitive results. 

A.l.9.10.3 Solid LCS 

~: 1. If "Found" value of I.CS is reject.able due to duplicate 
injections or analytical spike recovery criteria, 
regardless of I.CS recovery, flag the associated data 
as estimated (J). 

2. If IDL of an ana.lyte is equal to or greater than 
true value of I.CS, disregard the "Act.ion" belO'w even 
th:>ugh I.CS is out of control limits. 

z,.CT'lCN: 

Is LCS "Foun:'1" value higher than the control 
1 imi ts on Form Vll? 

If yes, qualify all associated p,sitive data 
as estimated. 

Is LCS "Found" value lower than the Control 
limits on Form VII? 

Nd'!CN: If yes, · qualify all associated data as 
estimated. 
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A.l.9.11 Form IX UCP Serial Dilutiool -

~: Serial dilution analysis is required only 
for initial ccn:entratians equal to or 
greater than 10 x IIIL. 

A.1.9.11.1 Was Serial Dilution analysis performed for: 
each 20 sanples? [_] 

each matrix type? [ _] 

each carx:entratian range (i.e. low, rred.)? [_] 

ACTICN: If m for any of the above, flag all i=QSitive 
data greater than or equal to l0xIDLs as 
estimated (J) for which Serial Dilution Analysis 
was not performed, and SUFTrnarize the deficiency 
on the nro rep::,rt. 

A.l.9.11.2 Was field blank.Cs) used for Serial Dilution Analysis? 

1CTiaJ: If yes, flag all associated data 2 10 x IDL 
as estimated (J). 

~= Serial dilution analysis should be pe;rformed 
on a field blank when it is the only aqueous 
sarrple in srG. 

A. l. 9 .11. 3 Are results outside control limit flagged with an "E" 
on Form I 's and Fonn IX "1hen initial concentration on 
Form IX is equal to so tirres IDL or greater. 

OCTICN: If m, 'Write in the contract-problan/nOn-
carpliance section of the "Data Assessrrent 
Narrative". 

A. l. 9 .11. 4 Circle all values on Data SUrmary Sheet that are outside 
control limit for initial con:entrations equal to or greater 
than 10 x IDL.s only. Are any % differen::e values: 

ID tl..0 

> 10%? [ 

2 100%? 
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A.1.9.12 

KTICN: Flag as estimated (J) all associated equal 
to or greater than lOxIDL.s for which :percent 
differerx::e is greater than 10% rut less 
than 100%. Reject (red-line) all associated 
sarrple results equal to or greater than 
10.xIDL.s for which PD is greater than or 
equal to 100%. 

Furnace At.anic N;eorbtiCJ1 CM> ex; NJa,lvSis 

A.1.9.12.l Are duplicate injections present in furnace raw data 
(except during full Method of Standard kklition> for 
each sanple analyzed by GFAA? 

ACTICN: If oo, reject the data on Fonn I's for which 
duplicate injections were not :perfonned. 

A.1.9.12.2 D:> the duplicate injection readings agree within 20% 
Relative Starmrd De\T'iation (RSD) or Coefficient of 
Variation (CV) for concentration greater than CRDL? [ 

Was a dilution analyzed for san;;:>le "1i th i;ost digestion 
spike recovery less than 40%? [_] 

ACTICN: If no for any of the al:ove, flag all the 
associated data a:s estimated (J). 

A. 1. 9 .12. 3 Is "'JX)st digestion spike recovery less than 10% or 
greater than 150% for any result? 

KI'ICN: If yes, reject (red-line) the affected data if 
recovery is <10%; reject data not flagged with 
"U" if spike recovery is >150% • . 

~= Reject the data only if the affected sample was 
n:>t sub.sequently analyzed by Method of St.andard 
~tiCD'l. 

[_ _) 

* Post digestion spike is not required on the pr~igestion spiked sarrple when predigesti 
spike recovery is within control limits of 75-125% or when SR>~. 
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A.l.9.13 Form VIII (~ of Starmrd JqjitiQJ Results) 

A.l.9.13.1 Present? 

If no, is any Form I result cooed with "S" or a "+"? 

l>,Cl'IQ:y: If yes, write request on 'I'eleµme Record Log 

Page 22 01 35 
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and cant.act lat.oratory for sutmi ttal of Form VIII. 

A.l.9.13.2 Is coefficient of correlation for M9I. less than 0.990 for 
arry sarrple? 

ACTIQ:y: If yes, reject (red-line) affected data. 

A.l.9.13.3 Was *MS?I. required for any sanple rut not i;:erforrred? 

Is coefficient of correlation for MS?>. less than 0.995? 

Are~ calculations outside the linear range of the 
calibration curve generated at the beginning of the 
analytical run? 

ACT'.10:Y: If yes for any of the aoove, flag all 
the associated data as estimated (J). 

A.1.9.13.4 Was proi:er quantitation procedure followe:j correctly 
as outlined in the sa,; on page E-16 through E-17? 

KTIO:Y: If no, note exception under contract problan/ 
non-1:crrplian:e of data assessrrent narrative, 
or prepare a separate list. 

A. 1. 9.14 DissoJYEQtlhtaJ or rnorganirtnJtaJ ~vtes -

A.1.9.14.1 Were any analyses perfonned for dissolved as -well as 
total analytes an. the same sarnple(s). 

Were any analyses i:erformed for inorganic as -well as tOtal 
(organic+ inorganic) analytes on the same sarnple(s)? 

* ~ is not required on I.CS and prep. blank. 
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~: l. If yes, prepare a list ccnparing differerces 
between all dissolved (or in::>rganic) and 
total analyt.es. COrp.Ite the differerces as 
a :percent of the total analyt.e only when 
dissolved con:entration is greater than CRDL 
as well as total con:entration. 

2. AI:Ply the follc,.;ing questions only if in
organic (or dissolved ) results are Ci) atx:,ve 
CRDL, and (ii) greater than total constituents. 

3. At least one preparation blank, ICS, and LCS 
slxnlld be analyzed in each analytical nm. 

A.l.9.14.2 Is the concentration of any dissolved (or in:>rganic) 
analyt.e greater than its total carcentration by 
rrore than 10%? 

A.1.9.14.3 Is the concentration of any dissolved (or in::>rganic) 
analyt.e greater than its total carceritration by 
rrore than 50%? 

ACTIQ:J: If rrore than 10%, flag both dissolved (or 
inorganic) and total values as estimated CJ) ; 
if rrore than 50%, reject (red-line) the data 
for both values. 

A. l. 9.15 Form I to IX 

A. l. 9.15. l Are all the Form I through Form IX labeled with: 
Laboratory name? [_] 

Case/sa..5 rrumber? [_] 

EPA sazrple No.? 

SI:G No.? [_] 

Contract No.? [_] 

correct units? [_J 

Matrix? [ J 

ACT'IQ:J: If no for any of the atx::,ve , note under 
contract probl~liance section 
of the "Data Assessment Narrative". 

C-308 



~ ClPERAT]N:; ~ 

Title: Evaluation of Metals Data for the 
Contract Lal:x:>ratory Program 
~ix A. 1: Data Assessment - COntract 
Conpliance (Total Revie..r - In:>rganics) 

.• t• . 

Page 24 01 35 

Date: 
Number: 

Feb. 1990 
Ht-J-2 
10 Revision: 

---------------------------------------· - ·---

A.l.9.15.2 D:> any cc:rrp..tt.ation/transcription errors exceed 10% of 
rep::,rted values an Fonns I-IX for: 

(NJIE: Oleck all forms against raw data.) 

(a) all analytes analyzed by ICP? 

Cb) all analytes analyzed by Gf1i.A? 

(c) all analytes analyzed by 'AA Flame? 

Cd) Mercury?. 

Ce) Cyanide? 

ACTICN: If yes, prepare Tel~e Log, contact 
laroratory for corrected data and 
correct errors with red p:ncil and 
initial. 

A.1.9.16 Form I {Field Blank) -

Circle all field blank values an Data SUrnrary Sheet 
that are greater than amr.., 2 x IIIL when IIIL > CRDL. 

D:> concentrations of field blank(s) fall below CRDL 
(or 2 x IDL when IDL > CRDL) for all :pa.rarreters of 
associated aqueous and soil sarrples? [_] 

If no, was field blank value already rejected due to 
other OC- criteria? [ _] 

~CN: If oo, reject (except field blank results) 
all associated i;:ositive sarrple data less 
than or equal to five tines the field blank 
value. 
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Title: Evaluatia, of Metals Data for the 
eontract Laboratory Program 
~ix "A. l: Data "Assessnent - contract 
Ccltpliarx:e (Total Re\Tiew - In:>rganics) 

,., ;r' ::.,.., ... . -...-:, ' 

Page 25 of ' 35 · •· 

Date: Feb. 1990 
Number: HW-2 
Revision: 10 

------·· --m g, N.& 

A.l. 9.17 Form x. XI, XII cverificatia1 of Jretmrent:aJ Pa:rareters>, 

A. l. 9 .17. l Is verification rep:,rt present for: 

Instrument Detection Limits (quarterly)? J 

ICP Interelarent correction Factors (annually)? [_) 

ICP Linear Ranges (quarterly)? [_ ) 

ACTIQJ: If no, contact DPO of the lab. 

A. l. 9 .17. 2 Fonn x < Instrument Detection Limits> - (N:>te: IDL is not 
required for Cyanide.) 

Are IDLs present for: all the analytes? 

all the instruments used? 

For both "AA and ICP when rot.h are used for same 
analyte? 

&TICN: If no for any of the arove, prepare 
Telel=hone Record Log and contact 
laboratory. 

Is IDL greater than CRDL for arrt analyte? 

If yes, is the concentration on Form I of the sanple 
analyzed on the instrument wtx:,se IIlL exceeds CRDL, 

[_] 

[_] 

greater than s x IIlL? [_) 

l',C'l'lCN: If m, flag as estunated all values 
less than five times IIlL of the instrument 
'whose m. exceeds CRDL. 
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Title: 

S'lNOJID ~~ ... ,, 

Evaluation of Metals Data for the 
contract laboratory Program 
~ A. l: Data Assessment - Contract 
Conplian:e ('Ibtal Review - ln:)rganics) 

A. 1. 9 .17. 3 Form xr <Linear Ranges> 

Was any sanple result higher than high linear range 
of lCP. 

Was any sanple result higher than the highest 
calibration starmrd for n::m-lCP parameters? 

If yes for any of the arove, was the 
sanple diluted to obtain the result on Form I? 

AC!'lCN: If no, flag the result re:ported on Form I 
as estimated(J). 

A.1.9.18 Percent Solids of Sf:rjjments 

Is soil content in sedi.ment(s) less than 50%? 

ACTICN: If yes, qualify as estimated all data 
not previously rejected or flagged due 
to other OC criteria. 
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Page 27 of 35 

Title: Eva.luat~~ J):f Metals Data for the 
contract _t.afuratory Program 

Date: Feb . 1990 

case# 

Sll3# 

~ -~~: Data Assessment Narrative 

Site 

Number: HW-2 
Revision: 10 

eontractor _______ _ 

Lab 

Reviewer --------

Matrix: Soil 

Water 

Other 

A.2.1 'Dle case description arrl exceptions, if any, are noted belaw with reason(s) 
for rejection or qualification as estimated va.lue(s) J. 

--------------------------- ------ -- -----

---- ----

--------------------------------- -----

-------------------------------------

--------------------------------- ------
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Title: Evaluatioo of Metals Data for the 
Contract Laroratory Program 
~ A.2: Data Assessment Narrative 

A. 2.1 (continuation) , 

Page 28 of 35 

Date: 
Nllmber: 

Feb. 1990 
HW-2 
10 Revision: 

-------------------------------·-------

-----------------------------------

-------------------------------- - ·---

------------------------------- ---

-------------------------------- -- ---

---------------------------------- ----

--------------------------------------

-------------------------------------
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Title: E'l7a.luatioo ef Met.a.ls Data for the 
COntract Lalx>ratory Program 

Page 29 of 35 

Date: Feb. 1990 
Number: &v-2 

~ A.2: Data Asse.sSTe1t Narrative Revision: 10 

A. 2.1 (contirruation) , 

-------------------------------------

-------------------------------------

----------------------------------· 
---------------------------------- -----

--------------------------------- - ·--
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~ OPERATIN:; PRCX::llURE 

Title: Evaluatic;,n of Metals Data for the 
Contract Latx:>ratory Program 
~ A.2: Data Assessment Narrative 

Page 30 of 35 

Date: Feb. 1990 
Number: HW-2 
Revision: 10 

--------------------------------------

-------------------------------- ------

A.2.2 Contract.-Problens,INon-Carpliance 

-- --- ------------------------------------

M1B Reviewer: _____________________ Date: _______ _ 
Signature 

Contractor Revie,.,er: _____________________ Date: ___ _ 
Signature 

Verifioo by: _____________________ Date: 
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Page 31 of 35 

Date: FeL. 1990 
Number: HW-2 
Revision: 10 

·---·---------------------------------- -- ----· 
CXNIF-ACl' ~ 

(S-ORER:RI') 

Regional Review of Uncontrolled Hazardous Waste 
Site eontract I.atoratory Data Package 

CASE NJ. 

""Ihe hardcopied (laooratory name) ____________________ . ··-·· __ 
Inorganic data package received at Region II has been revie.;ed and the quality assurance ai 
perfonnance data surrmarized. 'D1e data revie.;ed included: 
3-0 5anple N:>. : ________________________________ _ 

Con:. & Matrix: -----------------------------
Contract N:>. W?>.87-K025.K026.K027{$CW787l requires that specific analytical 'w'Ork be done and 
that associated reµ::,rts be provided by the contractor to the Regions, EMSL-LV, ai1d S·D. T 
general criteria used to detennine the perfonnance were based on an examination of: 

- Data CCITpleteness - D.Jplicate Analysis Results 
- Matrix Spike Results - Blank Analysis Results 
- calibration Starx:lards Results - ~ Results 

Itens of non-cc:rnpliance with the aoove contract are descril::ed below. 

Cc:mnents: ______________________________ _ 

-------------------------------------· -----

Revie.;er's Initial Date 

C-316 



~ ~ ~ 

Title: Evaluation of Metals Data for the 

Page 32 or 35 

Date: Feb. 1990 
Contract I.aboratory Program Number: HW-2 
Af:pe!rrlix A. 4: Mai ling List for Data Revie.rers Revision: 10 

----------------------------~----------- .. - --- . . 
QP;'l"9,II 00 LIB?' Jg P!(r>. Q;v+PQ§ 

l. US!l'A J:la;ion I (ESD) 
60 Weseview Street 
lexirqtcn, !'9. 02173 
Deb Szaro 
(617) 861-4312 
er, ME, !'9., NH, RI, vr 
CAA., Jeso.lroe Analysts, York, 
DI, Skinner. 'IW. 

3. US!:PA Region III (CU.) 
839 Bes-..gate Road 
A."'INlpolis, MD 21401 
O,uc:k Sa.PJ:is 
(301) 266-9180 

DE, M:), PA, VA, WI.', DC 
Ce.'"lt.eC, Hitr.an, J"IC, !'9.0:., ~. 
ITAS, ~...on. ~. EA D-qineerirg 
Subject Tech., Key PA 

5. USI:PA J:!a;ion V (ESD) 
536 South Clark Street 
Tenth Floor, CU. 
C"licago, n 6060s 
Pat O'lurilla 
312-353-9087 
IL, IN, Y.I, ~;. Cli, ;,,: 
1'-U:. 'IJ.!;IR. 

7. US!:PA J:!a;ic:n VII laboratory 
2 5 F'unstcn Road 
J(ansas City, KS 66115 
Debra Horey 
(913) 236-38el 
IO, J<S, NB, 11:) 

Wilson, Y.ansas City Scientific 
E:nterpri.ses, Eagle ·Pit.d)er 

9. USI:PA J:!a;ion IX (ESD) 
Q,\ Managerrer,t Se::tia, 
215 Frem:nt Street 
San Frarcisc:c, CA 9<4105 
)Wit Kiu::h.i.rq:r,an 
(415) 974-<>924 
A:l, CA, HI, NV, 1i:reI'ic:an Sa!!'Ca, 
O.W: Trust Territories of Pacific 
Islards, ;;ake Island 
Al.I, CAL \olest.on, S~, IT~, 
Ve;a.s -

11. c:arla ~y - (05-230) 
t,;Stp,; 

40~ 'r. Street, s,;;, 
;;as,'-,irqton, oc 20460 
ITS 362-37.;6 

13. Sa:;:ll e l".anage.-:-e.nt Office 
'.'. il" a.rd ecr.;a-,y 
P.O. s:->: e1s 

2. USEPA Region II (ESD) 
Wocdbri~ Averue 
F.dison, Nal,.> je:r:!Wf 08837 
Lisa Gatton Vidulic:h 
(201) 321-6676 
N:r, NY, PR, VI 
Century. O'lalrta:::h. us Te5't. Nanc:o. 
ETC, Gadsa1, EMS, Gal.son, 101 

4. USEP>. Je;ion 'N (ESD) 
Analytical SUp(:0rt Bnn:h 
0:>lle:;,e St.atia, Road 
Athens, ~ 306lJ 
Tan Bmuiett, :Jr. 
(404) 546-3112 
AL, Fl., ~. Kt, MS, NC, SC, n-1 
0:r.pJc:hem, EP5; ESE:, PBSt.J • 
Triangle I.abs 

6. USEPA Re;ion VI (ESD) 
Jit:rrterey Park Plaza, Bldg. C 
6608 HorTTwCCd Drive 
Ho.lston, TX 77074 
Cl!lvid St.oc:lct.a\ 
(713) 953-3425 
AR, IA, Mo!, TX, 01< 
~. 1"0IAN, SPECS, EIS, Glcx::he::i 
:Research, Inc. , SPL Inc. , SWRI , 
Allied, Key TX, EDA 

•s. USEPA Je;ia, VIII laboratory 
!DX 25366 
Oi!nver Federal. O!nter 
~. CD 80225 
Eva Hoff:l!lan 
(303) 236-7371 
CD, ND, SD, t1I', W'i, MI' 
AC'OJ, CSMRI, ~. Cata Clem, Cenref 

10. USEPA :Regia, X laboratory 
P.O. B.:lX 549 

"Hanc:hester, ~ 98353 
Gerald JilJth 
(206) 442-0370 
AX, ID, Of<.,~ 
lauc::hs Testirg labs. Century Testirg 
Labs (For VQ,l, Only), Weyerheuser co. 
COl\m'Cia 'I'estin:,, Silver Valley 

l2. r.ct,.-ard Kant.er 
USEPA 
~IrLV 
9~4 !. Han:cn Avenue 
a:ix 93478 
Las Vegas , NV 89119 
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APPtSt>lX A 5 Sl~RY OF IHORCA..~lCS QCAl.ln COt.TTOL DATA 

r 

Page 33 Oi 35 

Date: Feb. 1990 
ltlmber : HW-2 
Revision: 10 

1.Al '.'!'-•.TOltY: ______ CAS:E t.O. _____ SOU HO. __ SA.'iPl.E TYPE/SOC: ______ _ 

S ITE.'ST'.!DY DtSCJlll"l ; .:,•; : __________ SA.'ii'U NOS: ______________ _ 

Field Blank -..,.,..,-=-,,.,,..""="""""',...,.-----
FI!:L:l DliP. ••s: l.\! DllP. I'S: ~nix SPIKE: I: -------- ------- ------
StJllA1.. Dll.l.."TlOS SA."IPU so. ______ C~U!IOt. t>AT:E: ____ U:VltvtltS lHlTlALS:----

Xl 1 l?A 11! • 111 IV V VI VII IX 
i vetection ! I Calib. Ver. CIUll. Std: ~libration 

p ·1 ICPIICSI' T'i I'" 
~ I 

Para-I l.ici:s !Field I %R Ver. % !ti Blanks R l. % R t ~ ~~ILCS(l I e I 

aeterjc~~~'~:=~'Blank I Continued I Continued E A r t 
!r.i t J 2 3 lnit,Fin lnit 1 2 3 P t. lnit Fin x k 1tt.l:: It % t) h 

I 200 I I I I I I I I Al 
I 
I 

I I I I I I I I I I Sb I 60 I I I I I 

I I ! I I I As 10 I 

Ila I 200 i I I I l I I I I I lie 5 I I : 
I I I ' Cd I 5 

I C.a I 5000 I I I I 
I I I I I I I I Cr I 10 I I I 

I I l I I 
Co I 50 I 

Cu I 25 I I I I I 
I I I re 100 

Pb 5 

!11! 5000 - I I 
Hn 15 

HI! 0.2 

Xi 40 I 
I 

i It 5000 

Se 5 

Art 10 . ! I 
I 

lsooo I I I ! t.a 
! I I ' I I I I : Tl 10 ! I I I I I 

I i ! I I I I ! I ' I I i I I 
\" 50 I I ! I 

i i I I I I I 

i I ! I I I I I i I i I ! z r. I 2 (I I j I I I I I I I I 
I I I I I 

' ! i 

----------------------------
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Page 34 01 35 

Date: Feb. 1990 
Number: HW-2 
Revision: 10 

Type of lleviev: _________________ _ Date: _____________ _ ea .. #: -------
Site: __________________________ _ Lab Na_: __________________ _ 

Niaaber of Saaplu : _____________ _ 

Analyte1 lejected Due to Exceeding leviev Criteria:• 

HoldiD& Prep Field Inter- Spike Dliplicatu O.uct1O11 Serial Total 
Ti■e• Calibration Blank llank !erence, Recover-, Lab Field Li■itl LCS D1lut ion HSA Analytea Rejection 

ICP 

Fl••• AA 

Pur11ace AA 

Mercury 

Total 

Other 

Analyte1 Flagged•• Eetiaated (J) Due to Exceeding Criteria 1or:• 

ICP 

11•- AA 

Furnace AA 

Mercury 

Total -

Other 

Note: 
.uteri•k {•) Irulicate• additional axceedanc•• of raviev criteria. 
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~ix A. 7: cr.,p Data A.ssessrrent Olec:klist 
In:>rganic 1inalysis 

~c mx:;raw:.. ~ ~ 

Page 35 01 35 

Date: Feb. 1990 
Number: HW-2 
Revision: 10 

Region __ 

D.SE NJ----------------

~----------------

SI'IB:.__ ____________ _ 

NJ. OF s..MPLE.5/ 
wcrRIX:,__ ___________ _ 

SCG# _________________ _ REVIEWER (IF r-DI' ESD) _____ _ 

s:1-1# _________________ _ REVIEWER'S NAME. ________ _ 

DPCr. 'N:rlCN _______ FYI_______ C01PLEI'lCN ~·------ __ _ 
D\'.IA AS,SESS::1ENI' ~ 

ICP AA Hg 
1. HOLDIN::; TIME.S 
2. c:ALIBRATICNS 
3. BLANKS 
4. ICS 
5. LCS 
6. IXJPLICATE ~YSIS 
7. ~ SPIKE 
8. ~ 

9. SERIAL DIU1I'ICN 
10. S?>,MPLE VERIFICATlCN 
11. OIHER CX: 
12. OVERALL ASSE.SSMENr 

o = Data has oo problens/or qualified due to rni.oor problans. 
M = Data qualified due to major problans. 
z = Data unacceptable. 
X = Problans, .b.It do oot affect data. 

CYANIDE 

ACI'IQJ ITEMS: ___________________________ _ 

ARv.s OF CXN:ERN: __________________________ ---

~ P~: _________________________ ---
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SAMPLE HANDLING PROTOCOL 
FOR 

LOW, MEDitJi! AND HIGH CONCENTRATION SAMPLES 
OF 

HAZARDOUS WASTB 

10/86 

This Sample Handling Protocol describes the procedures and papen,ork to be 
u.sed when sending samples to the assigned Corps of Engineers Quality 
A.ssurance (QA) Laboratory for "external" QA purposes. This protocol also 
applies to all samples for chemical analysis to be collected by the 
Contractor f;;- CB purposes for Superfund, DERA or IRP projects. For 
Superfund projects, MRDED-L normally provides all sample bottles and 
coolers while for DERA and IRP, MRDED-L provides only sample bottles and 
coolers for QA purposes; however, the contractor must u.se the same types of 
bottles. (External QA sample results are compared to contract laboratory 
results . as part of the process for final validation of data.) The number 
of QA field splits or duplicates shall be one per matrix type or one for 
each ten samples of each matrix type sent to the contract laboratory 
whichever is greater. Examples of matrix types are groundwater, surface ~
water, sedi.lllent, soil, solid waste, leachate, etc. See examples below. 

Each sample shall include the number of subsamples or containers with 
preservatives as needed for each type of analysis required. 

ExaJ11ple of Number of QA Samples Needed 

Number of Samples 
of a Matr;.x Type 

Sent to Contract Lab 

Number of QA 
Field Splits or 

DY2licates Needed 

1 
3 

12 
17 
25 

1 
l 
l 
2 
3 

Also required for external QA purposes is one blank sample for each 111&trix 
type or one for each ten samples of each 11atrix type sent to the contract 
laboratory, whichever is greater. The Corps QA Laboratory will fUrtlish 
the S8J1Ple bottles for the QA blanks and field splits or duplicates 
described above. field bla."'lk.s aay be clean or background soil samples, 
water smaples froa background wells, s8Jlpler rinaatee, or distilled water 
blanks as appropriate to the SSJIPle type and as recoaaended by the QA 
laboratory. Reile9ber that a similar nUJllber of field blanks and field 
splits or duplicates are also needed for internal Quality Control (QC) 
purposes by the contract laboratory. 

I. LOW CONCENTRATION SAMPLBS - Low level samples are considered 
those collected off-site, around the perimeter of a waste site, or 
where hazards are thought to be significantly reduced by 
environmental processes. 

A. Waters. 

1) Organics. 

D-1 
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a) Bottle and Preservative Reguirements. 

o Four 1-liter (or two 80 ounce or two half-gallon) amber 
glass bottles (Teflon-lined caps), iced to 4°C (may not 
be held at site over 24 hours). Remember: Lea~~ 
headspace! 

o Two 40 mL glass VOA vials (Teflon-lined caps), iced to 4° 
C (may not be held at site over 24 hours). Fill 
completely! All air bubbles should be excluded. 

o The samples above are needed when Method 624 or 1624 is 
used to analyze for volatile (or purgeable) organics, 
when Method 625 or 1625 is used to analyze for Acid/Base 
Neutral (A/B/N) extractable organics, and when Method 
608 is used to analyze for pesticideR and PCB's. Other 
methods may have different preservation techniques. Be 
sure to preserve the sample properly if a method other 
than 608, 624, 625, 1624, or 1625 is planned. 

o Chain of Custody Record. See attached example. It is 
important to note that only 2~~ site may be listed per 
form even if the sites have the same project number. 
Top original goes with the sampl~s; a copy should be 
saved for the sampler's files. 

o Recei2t for SamEles. See attached example. This form 
complies with the requirements that the owner, operator, 
or agent-in-charge is - legally entitled to i) a receipt 
describing the samples obtained from the site and; ii) 
a portion of each such sample equal in weight or volume 
to the portion retained, if requested. The original 
form is retained for the Project Coordinator and a copy 
is given to the owner, operator, or agent-in-charge. 

I!~~ 
site 

o Lab,!,ls/S~Ele I!'-!.:. See attached example. You 
label the sample with a date, time of collection, 
name, and brief description on a label that will 
float/soak off - no masking tape, please. Use 
indelible ink on all labels end tags. Numbered 
tags should be used on !ll samples. 

BQ! 
only 

sample 

c) Packaru_g and Sb.i,2,2ing. 

o Waterproof metal (or equivalent strength plastic) ice 
chests or coolers only. 

o After filling out the pertinent information on the 
sample label and tag, put the sample in the bottle or 
vial and screw on the lid. For bottles other than VOA 
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vials, secure the lid with strapping tape. (Tape on VOA 
vials may cause contamination.) Theo, secure the string 
from the numbered approved tag around the lid. 

o Mark volume level on bottle with grease pencil. 

o Place about 3 inches of inert cushioning material such 
as vermiculite in the bottom of the cooler. 

o Enclose the bottles in clear plastic bags through which 
sample tags and labels are visible, and seal the bag. 
Place bottles upright in the cooler in such a way that 
they gQ not !~£h aod will not touch during shipment. 

o Put in additional inert packing material to partially 
cover sample bottles (more than half-way). Place bags 
of ice around, among, and on top of the sample bottles. 

o Fill cooler with cushioning material. 

o Put pape~ork (chain of custody record) in a waterproof 
plastic bag and tape it with masking tape to the inside 
lid of the cooler. 

o Tape the drain shut. 

o Secure lid by · taping. Wrap the cooler completely with 
strapping tape at a minimum of two locations. Do not 
cover any labels. 

o Attach completed shipping label to top of the cooler. 

o Put "This Side Up" labels on all four sides and 
"Fragile" labels on at least two sides. 

o Affix numbered and signed custody seals on front 
and back left of cooler. Cover seals with wide, 
tape. 

Remember that each cooler cannot cannot exceed the weight limit set by 
shipper. 

a) Bottle and Preservative Requirements. 

right 
clear 

the 

o M~!§l!• One I-liter high density polyethylene 
(Teflon-lined cap), adjust to pff < 2 with 
(usually 3 11L). See notes l and 2 below. 

bottle 
1:1 HN03 

o ~!mi9~!· One 1-liter high density polyethylene bottle 
(Teflon-lined cap), adjust to pH> 12 with NaOH (usually 
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2 mL of lON NaOH or 4 pellets), and 4° C. 
below. 

See note 1 

o Sulfide. One 1-liter high density polyethylene bottle 
(T;rI;n-lined cap), 4 ml 2.0 N zinc acetate and adjust 
pH> 9 with NaOH, and 4 C. See note 1 below. 

o fluoride. One 1-liter high density polyethylene bottle 
(Teflon:lined cap), no preservative, and 4°C. 

o EH· No preservative. 
field. Do not ship. 

Must be measured immediately in 

o ~2ni~~ I2!~! ~i!r2g~n~ Organic Nitrogen~ 
NitrateLNitrite. For each analyte, one 1-liter high 
density polyethylene bottle (Teflon-lined cap), adjust 
to pH< 2 with HiS04 (usually 4 mL 1:1 H2S04), and 4°C. 

o Oil and Greas~ Total Organic Carbon i.TOCl. For each 
analyte, one I-liter glass bottle (Teflon-lined cap), 4 
mL 1:1 H2S04 (to pH< 2), and 4°C. See note 1 below. 

1. For quality control purposes, larger sample volumes of 
some samples are needed. If a water sample is sent from 
only one sample location, !~2 1-liter bottles for each 
separately preserved sample are needed. If there are 
more sample locations, one out of every five will 
require two 1-liter bottles for each separately 
preserved sample. 

2. Water samples may require filtration on site before 
shipment. (This usually applies only to ground water 
samples which are visibly cloudy.) Be sure to refer to 
the project Sampling and Analysis Plan for detailed 
instructions. 

b) f.~perwork/Label!, 

o Inorganic P!,Een,10rk is the same as described for 
organics (see I.A.l.b) above) aDd includes the Chain of 
Custody Record, Receipt for Samples, and Labels/Sample 
Tags. See previous examples and explanations. 

c) Packaging and Sh1l?ment 

o Follow packaging and shipping requirements listed for 
organics (see Section I.A.l}c) above) . "Fragile" labels 
are optional for coolers not containing glass bottles. 
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In cases where ice is not required (metals), fill cooler 
with only packing material. Once again, remember that 
the cooler must not exceed the shipper's weight limit. 

e. SoilsLSediments iO~g~ics and Inor.1..anic,!J 

-c. o Two 8-ounce glass wide mouth jars at least 3/4 full (Teflon
lined caps), no preservative, and iced to 4•c - one jar for 
organics and one jar for inorganics. For analysis of 
volatiles in soil, either 2-40 m..L VOA vials with Teflon 
septa completely full with no headspace are needed in 
addition (preferably) or 1 additional 8 oz. jar with Teflon
lined lid completely full. No preservatives and iced to 4°C 
are also required for volatile samples. 

Note: For quality control purposes, larger S8J11Ple volumes of 
some samples are needed. If a soil suple is sent from 
only one sample location, four 8-oUDce bottles are needed, 
two for organics and two for inorganics. If there are 
more supling locations, one out of every five will 
require four 8-ounce bottles. 

o Follow paperwork requirements listed for water samples in 
Section .I.A. l)b) above. See attached examples of forms. 

o Follow packaging and shipping requirements in Section 
I.A.l)c) above. Be sure that the shipping cooler does not 
exceed the shipper's weight limits. 

II. MEDIUM CONCENTRATION 
those collected on-site, 
environmental processes. 

SAMPLES - MediUII level s~ples are 
in areas of moderate dilution 

A. Waters/tiguids {Qrganic! and Inorganicsl 

110st often 
by normal 

Note: Samples are not known t:o contain highly toxic c011p0unds such 
as dioxin. 

1) Bottle and Preservative R~uirements 

o Fout 32-ounce wide mouth glass jars (Teflon-lined caps), no 
preservatives, and iced to 4•c for A/B/N extractable organics. 

o Two 40 mL glass VOA bottles (Teflon-lined caps), Iced to 
4•c. Fill completely. No preservatives. 
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o Two 16-ounce wide 110uth glass jars nearly-full (Teflon-lined 
capa), no preaervative - one for 11etals and one for cyanides. 

2) Pa~""ork/Labels 

o See previoua examples. Follow papen.ork requirements in 
I.A.l)b} for low concentration S8llple•. 

o Secure sample jar lids with strapping tape or evidence tape. 
At the same time secure string fr011 USEPA numbered tag around 
lid. 

o Mark volUJle level of bottle with grease pencil. 

o Position jar in Ziploc bag so that ta.gs ey be read. 

o Place about 1/2 inch of cushioning material in the bottoa of 
aetal can. 

o Place jar in can and fill remaining volume of can with 
cushioning material. 

o Close the can using three clips to secure the lid. 

o Write sample number on can lid. Indicate "This Side Up" by 
drawing an arrow and place "Flam11able Liquid N.O.S." label 
OD can. Personnel who ship samples must be sure to comply 
with DOT shipping regulations and not knowingly 2~ cl~sifi 
a saJDple prior to shipment. If the person shipping a sample 
knOW! that the suple is not a "Flammable Liquid" (i.e., a 
water phase suple or a soil sample), he should not classify 
it u "FlBDDable Liquid." 

o Place about l inch of packing material in bottoa of cooler. 

o Place cans in cooler and fill remaining volume of cooler with 
packing 11aterial. 

o Put papen,ork in plastic bags and tape with aasking tape to 
inside lid of cooler. 

o Tape drain shut. 

o After acceptance by shipper, tape cooler completely around 
with strapping tape at two locatiolla. Secure lid by taping. 
Do not cover any labels. 

o Place lab address on top of cooler. 

Note: Write "Fl8lllltable Liquid N.O.S." OD side of cooler if this is cot 
J11arked on the margin of your DOT label. 

o For all mediua and high concentration shipaents, complete 
shipper•• hazardous aaterial certification fora. 
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o Put "This Side Up" labels on all four sides, "Flammable 
Liquid N.O . S." and "Danger-Peligro" on all s i des. 

"Danger-Peligro" labels should be used only when net quantity 
of samples in cooler exceeds 1 quart (32 ounces) for . liquids 
or 25 pounds for solids. In other words, for our purposes 
"Danger-Peligro" labels will never be used for Flammable 
Solids N.O.S. 

o Affix numbered custody seals on front right and back left of 
cooler. Cover seals with wide, clear tape. 

B. SoilsLSedimentsLSolids {Organics !!!!Q Inorganicsl 

l) ~Q~ll~~ and Preservatives 

o Two 8-ounce wide mouth glass jars, 3/4 full (Teflon-lined 
caps), no preservatives, one jar for organics and one jar 
for inorganics (metals and cy~ide) gr 

o Four 4-ounce wide mouth glass jars, each 3/4 full (Teflon
lined caps), Do preservative; two jars for organics and two 
jars for inorganics. 

2) PaperworkLLabels 

o See previous examples. Follow paperwork requirements listed 
in section I.A.l)b) for low concentration samples . 

o Follow packaging and shipping requirements listed in Section 
II.A.3) for medium concentration water/liquids above 
substituting "Flammable Liquid N. O.S." with "Flammable Solid 
N.O.S." 

III. HIGH CONCENTRATION SAMPLES (HAZARDOUS; DETEHMINED NOT TO 88 A D. 0. T. 
- DEFINED POISON A) - High concentration samples include those from drums, 
surface impoundments, direct discharges, and chemical spills, where there 
is l i ttle or DO evidence of environmental dilution. High concentration (or 
high hazard) saaples are suspected to contain greater than 15~ concentra
tion of any individual chemical substituent. 

A. Liguids {Organics and Inorganicsl 

1) ~ot11~ and Preservative Regyirements 

o One 8-ounce wide mouth glass jar filled 1/2 to 3/4 full 
(Teflon-lined cap). No preservative. 

2) P~erworkL.1abels 
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a) See previous examples. Follow pepen.rork requirements 
listed in Section I.A.l)b above. 

b) Shipper may require special forms to be completed before 
shipment of high hazard concentration samples. 

o Follow packaging and shipping requirements listed in Section 
II.A.3) above for medium concentration water/liquids. 

8. SoilsLSediments/Solids LOrganics and Inorganics) 

1. Bottle and Preservative Reguirements 

o One 8-ounce wide mouth glass jar filled 1/2 to 3/4 full 
(Teflon-lined capJ. No preservative. 

2. P~erworkLLabels 

o See attached examples. Follow papeNork requirements in 
Section I.A.l)b) above. 

3. Packaging and Shl£eing 

o Follow packaging and shipping requirements listed in Section 
II.A.3) for medium concentration water/liquids, substituting 
"Flammable Liquid N.O.S." with "Flammable Solid N.O.S." 

TABLE 1 

ppm= mg/Lor µg/mL or mg/kg 

ppb = pg/Lor pg/kg or ng/g 
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·FEDERAL EXPRESS 1 
~~~ 

SHIPPER'S CfRTIFICATIOH FOR HAZAROOUS MATERJALS 
.. . . . . . . 

(excfudln9 radloac1lve material,) 
Two comci/et.d and '''"" cocri .. of W. utttftcatlon 1hell be lland-4 to came,. (Uu block l1n1t'L) 

WAANING: Failure to compty in all re.sciect.s with the ac~bl• re9ufations of lh• Oecartmtnt of Trans~rtaUon. 
49 Crrt. Parts 100·199 and. for lntem&tionaf shipments, the lATA Flestnct1d .A.rodes Fl~IAatlons may bt a eruc:, 
cf the 1c,p0ea0re law, S\Jbject to rega.l penalUes. This certification shaa n no cirC1JtNt.anc:1 be si9ntd by an IA TA 
~,;o A~ent or I eonsofldator for lntematJona/ shipments. 

,~., SJ'liPQ~ Name ot Matanats as Shown 
In 49 ~ ~,t 172.10I and idcfitiona./ des• 
Ctipticn rtq\lintments ac,ecfled In 49 c:1R 
17~03. and (fo, Inn Slllpments) Che Lt.TA 
Ac11neted hUdu A~laticl\L 

. . . .. . 

.. 

Casa 
~In 

'9a?t172.101 

F"-"'M MA.SL..e.. 
\...l GI.\J ,0 

CARG-_O Aa ~C~Al=T ONi..'1 

· .• . . . . .-·. . .. . 

~r.:al M~ INonn&licR 

SAt--\p,c. S 

. .. . ··· ·"' 

IATA 
Paddnq 
Noc. No. 
>«JwJ 

(lnt1 
Ot'lyt 

) 

Fiasn Point 
Nat (co.s~ Cl.11:ll 

Ouanuty Fo, FlamtN Ole 
pet LJqvids . 

Pa~;• r---,---~ 
I -F. 

• 

tit:; .-~ ~T!:,;;; ~ - • 

Ce~ 

I hereoy certify that the c;:,ntents ot this et,nsignment are tui?y and accurately descnbed a.bov. by Proper Ship· 
ping Name and are dassified. pacxed, marlced, and labelled. and in proper c:ondilion for c:ama<,;e by air a=:,nfu,g 
to applicable national ~ovemment te9Ulations. ' 

Emer;enc:y tetacincn• no. }.-------------------~ ~ . ~ ~· . \.••, 

Sqwu,e cl ll'le Sluc)oe,Uff w~ ieov.1 
y • I • • 

OnglnSWIOn 
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HAZARDOUS MATERIALS & WASTE SHIPPING PAPERS A MANIFESTS 

Shippina papers or hazardous waste manifcat1, In many CHes provide the nec
cuary informal ion which en1ble1 proper loaJina and 1towlng - proper handling 
and. in an accident or emer1cncy - the infonnalion required by Emer1ency Re
sponse Personnel to ufcly handle the problem. 

And providin1 shippina papers and manifc1t1 has become a much more complex 
task because of the many and varied information requirement• under both EPA 
and DOT rc1ul11ions. 

Each rcaulaccd 1hipment of• hazardous material, sub1tance or waste, require• 
documentation that clearly spells ouc the type and clan of commodity bein1 
offered and transported. 

This scuion will eumine those requirement• and provide an up-date on new re
quirements. First HAZARDOUS MATERIALS: 

(Su Ap~ndix I) 

When a shipper off en a shipment of hazardou1 material to a common, contract 
or private carrier, the 1hipper is required to provide a document that oullines what 
the shipment i1, in • 1pecific and 1equential manner. 

Whether lhe transportation document is a bill of ladin1, a shipping invoice or an 
air bill, as Iona as the required DOT information is provided accordin& to the 
regulations, DOT ha1 no requirement for a 1pecific document. 

Once the 1hipper/consignee information 11 entered on the document, lhe DOT 
rea~ation1 require the followina sequence. 

Finl, the number and types of concainen. Thia may also appear af\er the basic 
description. 

Then the proper DOT shipping name, as 1pelled out In the hazardous materials 
111ble in 1ec1ion 172.IOI in 49 CFR. Remember, if the name for the hazardous 
material doc1 not appear in lhe hazardou1 material table, it is not a proper DOT 
,hipping name. 

This would be followed by the Hazardou1 Class and the ID Number. Then the 
Gross weight or quantity of the 1hipmenl. 

And finally, the 1hipper or hi1 repre1enlativc would sian the certification. And 
this signature may be a true 1ipature, printed or manually reproduced. Inciden
tally,• true sianature is required by some air carriers for air shipments and all 
hazardous waste manifests require • true signature, as you will sec lacer. 

When the information i1 entered on a document, it 1hould be shown first, before 
any other information on other non-hazardous commodities chat may al10 be 
included on lhe same document. 

llowever. when a situation arise ■ where a shipper cannot or docs not enter the 
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hazardous material information first. he hH three other op1ions which allow I 
co properly comply with the DOT shipping paper requircmenls. 

Vint. the shipJling 1,u(ltr will contain a column that will be marked IIM or I, 
ardous material ... and when the shipper enters the required DOT informatior. 
he will cnler an "X" in the IIM column in front oflhe Proper DOT shipping na 
Or on "RQ", for a hazardous subscance. Or the shipper may al!.o cnc~r cht· 
formation in a contrasting color. 

Or the shipper may cake the copy or the shipping order which che carTicr ta 
and highlight Che hazardous materials entries wi1h a hi-liter pen. 

If the information is not provided in one or these four ways ... then it i!> an imp,•• 
shipping paper and Che shipper would be in violation for providing it and the car 
would be in violation for using ii to Cranspon Che shipment. 

Whenever the regulations require more Chan one hazard class 10 be iJcn1i1 
within Che basic description, Che prime hazard class must always. be repea)cd a 
the proper shipping name, for placarding purposes. 

a shipper will offer a shipment or hazardous mace rial where chc ha!,ic Jescrip, 
includes two hazardous classes ... for example. Flammable Liquid P~f°s.ll\ 
n.o.s .... the shipper must repeal Che primary hazard class in the dcscnp1i111 
ensure proper placard selection. For example, Flammable Liquid. Pois.,n. 
or Poison 8, n.o.s. . . . Flammable Liquid. 

Ir this same shipment were bein& offered in the waler mode. no1 only would 
shipper enler the prime hazard class, but would also enter at least two oft~ chi 
ical or technical names or the materials that make ii hazardous. ; 

Now let's examine the shipping paper requirements for HAZARDOUf,, Sl 
STANCES: ; .. 

(Su Ap~ndix ]for uamp/~) 

Hazardou~ !liubstances arc also hazardous materials hul arc now more strinttrr 
regulated by bolh EPA and DOT. Ccnain hazardous materials ir released u 
dentally, may pose a severe heallh problem for persons exposed 10 them in 

environment. 

Hazardous substances were first regulated by EPA in 40 CFR in Section 111 
This section listed approximalely JOO chemicals that ir released acciden1all) 
intentionally, pose a major threat to 1he environment and people. There arc 
shipping paper or labels and marking requirements under the EPA regula1i1 , 
In 117.), the list outlined the chemical and then showed• specific figure cal 
a "REPORT ABLE QUANTITY .. after the name in pounds and kilogra, 
The "Reponable Quanlity" or "RQ" represented the specific amount of 1 
chemical 1ha1 was ·released Iha\ would require notification 10 the EPA On -Sc, 
Coordinator in the specific EPA region where 1he release look place ... ,or h 
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plume rcportin1. as 500ft H pouiblc 10 &he U.S. Coas& Guard National Rciponic 
Center a& 800-424-8802. Once &he releHe was reported. the person rcspc>nsihle 
for the rclcHe WH required 10 clean up lhe rclc•se. 

Soon aficr the EPA regulations for haurdous substances became law.1he DO"f 
amended their regulalions lo include &hese malcrials, and added addilional ship
pint paper. manifcs& and markin1 requiremcn1s for hazardous subslance. 

The requiremenls for DOT and EPA arc: 

When a shipper or generator offers a hazardous malcrial or was&e lhal is desig
nated as a hazardous substance by the lcllcr .. E .• in column I. in the 172. IO I 
ta hie ... I hey mus& check lhe aross weight o( each packagina. 10 delennine ff 1he 
additional regulations apply. 

Whenever 1hc lener "E" precedes the Proper DOT shipping name in column 2. 
in the 172. IOI lable ... lhc weighl of lhc malcrial in one conlaincr delermines 
compliance responsibilities. 

Lei· s lake an example. Assume a shipper is ofTcrina ten ( I 0) five aallon conlain
·ers of•·ALDRJN ... When we check ALDRJN in lhc 172.IOl lable. we sec lhc 
lcner .. E .. in column I ... and lhc notalion .. RQ-1/.454". This no1a1ion means 
1ha1 if the weight in one consainer or pachgina cquala or eacced1 one pound or 
.454 liilo~rams ... the shipmcnl is now a Hazardous Subslance shipmenl and ! requires 1hc followin1. additional infonnalion on the 1hippin1 papers. first, the 

o, notation ··RQ .. must be entered before or after lhc proper DOT shipping name 
on the shipping papers. 

The ··RQ"' now alerts anyone coming into con1act with 1hc shipmcnl. whether in 
~•or age or 1ransportalion. 1ha1 if an amounl equal 10 '->r greater 1han the "RQ'· is 
acciiJemally released or spilled inlo any surface or underground waler syslcm ... 
or on land •~iaccnt to a surface or undcraround water system ... the person re
'fk1n5iblc for the release must notify, as soon as possible, 1hc U.S. Coasl Guard 
at K00-424-8802. In addition, if the release took place in transportation. the 
release mus1 also file a HAZARDOUS SUBSTANCE & MATERIALS IN
CIDENT REPORT with the department ofTransportalion within 15 days of 
the dale of lh'-' accident The cri1ical characterislic of lhese new hazardous sub
,,ance regulations is thal it may not always be apparent when a hazardous ma
terial is also a hazardous subslancc. for cumplc, suppose a shipper offered a 
\hipment of hazardous material lhal conlained a number of hazardous mater
ials . Because lhe ~hipper.now has a mi•lurc or solution of several hazardous ma
lerials ... the proper shipping name would be FLAMMABLE LIQUID N.O.S. 
Hut when we check out the specific commodities, nolice lhat ii is also classed as 

: a Poison B as well as flammable liquid. Considering lhat tt,e gross weight of uch 
drum is .HO pounds and we now have the requirement lo idenlify the shipment 

· as a ··HAZARDOUS SUBSTANCE" and the additional requirement to identify 
1hc Poison 8. Therefore, the description on the shipping paper would be ... Ten 
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( 10) Drums - "RQ" - FL,'.\MMAHLE LIQUID. POISONOUS N .O .S . ·, .. 
FLAMMABLE LIQUID.his Also important lo remember that when a \l1ir1,cr 
or 1enerator will use an N.O.S. Proper shippin1 name ... and the !!ihirmt"nl will 
cunlain a "reportable quanlily .. or• haurJous !luhslance within one con111iner . . . 
the chemical or technical name of the hazardous subitancc must be indmJcJ in 
the basic description. 

h will become a real problem for shippers. gcneralors. transporters and carriers 
when a hazardoua material or waste is described under an n.o .s. or n<,t olhcr • wise 
specified name on the shipping papers or manifest ... but will conlain a reportahlc 
quanlity of a hazardous substance within the mixlure or solution. The fac1 1ha1 
the N.O.S. DOT shipping name does nol show the lener'"E" in front oflhc shir
ping name in column I, does not remove the shipper's or generator\,; rcspt1nsihili1y 
for entering the "RQ" for any shipment of a hazardous material or was1e where 
the hazardous substance equals or uceeds the reporlahle quantity for 1ha1 cum 
modity wilhin one conlainer. packaging. lruck. cargo tank, frcie.hl cont11incr or 
lank car: 
The "RQ" notation serves two purposes. It advises anyone coming into conlacl 
with the shipment that the container has a reportable quantily of a hn111rd1•11'
substance and, therefore, can be extremely dangerous ... and 1wo.1ha1 if an amount 
equal to or greater than the reportable quantity is released accidentally or intcn 
tionally, the person in charge of lhe shipment must notify the U .S. Cuul Guaul 
National Response Ccnlcr ... or the EPA On-Scene Coordinalor at thc Rettional 
EPA office in the EPA region where the release of the huarJous suhstnncc look 
place. 
One last important point on HAZARDOUS SUBSTANCES. 
Under the new SUPERFUND law, EPA has designated additional ha,nrdou~ 
materials as hazardous substances ... and eslablished a "Rf.PORTAHI.F 
QUANTITY" of one pound. DOT has not incorporated these ha,anlous suh 
stances or designated them as hazardous substances in the 172.101 h,11arc.lou~ 
material, table. And even though 1hey will not be designated hau:an..lou, 
substances under DOT, lhc EPA regulations for 1he release or one ptmm.1 oflhcsc 
materials inlo the environment requires immediate notification 10 the National 
Response Center. Failure lo notify calls for heavy penalties. 

An example would be ACETONE. When you check lhc hazardous m111erials 
table, yqu'II sec lhat there is no "E" 1odcsigna1c this as a hazardous suhstance ... 
nor reportable quantity after the proper DOT shipping name. But ACETONE is 
a "reportable quan1i1y" hazardous subslance under SUPERFUND .. . and the 
"RQ" has been established under those new regulations as one pound. Ir n 
shippcror gencralorofTercd a shipment or ACETONE or WASTE ACETONE 
to a carrier and there was not infonnalion on lhe shipping paper or ha,arduus 
wasle manifcsl advising lhc carrier or lranspc>rter that ifhc released more lhAn one 
pound of this material ... then, if the carrier or 1ranspor1er did release one ( I t 
pound or more into the environment. did not report ii to the N11ion11.!_ H.e!\pclll!\C 

" 



Center ... and the release was discovered later ... the shipper or aenerator ... and 
carrier ... or transporter would be liable for lhe P"naltie1 under "SU PE RF UN D". 
To protect his company. and the carrier, a shipper or generator should enter addi
tional" RQ" information on the shipping paper or manifest ... even though it is not 
required by DOT and EPA at the present time. h should not be part of the basic 
description-but should be entered elsewhere on the document. 

Now le1'1 review in depth, 1he requirement, for a Uniform Hazardous Waste 
Manifcs.1 (Sec Appcndill J). The rcgula1ion1 for the new manifest have been pro
muliate-d by both DOT and EPA. While the rc1ulaliona c1tabli1h that 1hc United 
Slales will have one manifest, 1hc regula1iona allowed each individual 1ta1e to add 
adJilional informa1ion requirements 10 the federal manifest. Al the present time, 
1here arc 23 1tate1 that have adopted a 1lale manifelt and may or may not require 
1he generator to use it. For cumplc, if a gcnentor will 1hip his or her hazardous 
waste to anocher 5tatc for disposal, and &he con,ianmcnl 11atc has adopted a state 
manifcs.t and requires i11 use, the generator may 1101 use hi1 or her slate's manifest, 
hut mui.t use the consignment 1late'1 manifest. If the consignment ,tatc docs noc 
have a manifeit, but the aenerator's state adopted a slate manifest and requires its 

~ use:, 1hc generator musl U5C his or her st.ate manifest, even though the waste is 
:; con~igncd 10 anocher ,1a1c. And finally, if the consignment stale and the genera1ing 

I 
. ... . ·· ·-, ---······ .... - ···-····--· .. ,, ... 

,my wurce. TIie regulation, for the acquisition of manifests appear in a new section 
in CFR 40-Scction 262.20 - ACQUISITION OF MANIFESTS: 

"Section 262 .20 Genenl Requirements. 
(a) A 1encra1or who transports. or orfers for transportation, hazardous waste for 

offsi1e trca1mcn1, 1toraac, or di,posal must prepare a Manifest 0MB control num
ber 2000-0404 on EPA form 8700-22, and if nccebary, EPA form 8700-22A, 
accorJin& 10 1he ins1ruc1ions included In lhe Appendill lo l'iart 262. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

40 CFR is amended by revising 262.21 in i11 entirety H follows: 

Section 262 . 21 Acquisi1ion of Manifes11. 
(a) If the S1a1e 10 which the shipmen! ia manifested (consignment S1a1e) supplies 

1hc Manifc,1 and require, i11 use, 1hcn 1hc gcnera1or must use 1hal Mani(esl. 
Cb) I( the consignmcnl Stale docs not supply &he Manifest, but the Stale in which 

1he generator is localed (generator Stale) aupplics the Manifest and requires its 
u~. 1hcn 1he generator mu5l U5C lhal Sta1e'1 Manifest. 

(c) If nei1her 1he genen&or State nor the consignment State supplies the Manifest, 
,~n the generator may obtain the Manifest from any source." 

We'll cxaminc the new Uniform Hazardous WHtc Manifest and outline 1he new 
requirements. Finl, you'll notice there arc two rcquiren1en1s for inform11~ion--11 
fcden1l and II lihllc requirement. The required fcdcn1l information i~ in &ho!'lt' ~t·· 

lions which have numerical designations I through 20. S1a1e inform11tion, if re 
quired, would be in the shaded i;cc1ions and have alpho1hc1ical desil!lnalions A 
through K. Again, the Slale sections would he used when 1herc arc s1a1e u:1!!ul.11ion-. 
that require that specific information. 
Section I: 

The Gcncra1or'1 EPA ldenlificalion Number, followeJ hy a five Jittil numhcr 
· delermincd by 1he Generator. Therefore, the mani(c:!11 Jocumenl number. whi'-·h i, 

the tracking number, is the generator's EPA ID Numhcr and the five number, 
sclccted by the generator. If the Stale also requires a manifest number, 1ho11 may 
be shown in Section A, in the shaded section. 

Section 2: 
The number of total pages in the manifest. for eumplc "P..a~c I of I ." 

Sections 3 & 4: 
The Generator's name, mailing address 11nd telephone number, and f:PA IJen

tification Number. If the stale also requires the S111tc ID Number. 1ha1 may he 

shown in Section B, in the shaded section. 

Sections 5 & 6: 
- • ~• •••• • -I • I. llt'- " I ..... ,.M fl lit., I 

also has a Stale Was1e Haulers ID Number and telephone number. ii may be added 
in Section C in the shaded section, with 1he telephone number. 

Sections 7 & 8: 
The 2nd Transporter's name and EPA ID Number, and the slate 10 1md telephone 

number, if required. 

Sections 9 & 10: 
The name, addrcu, and EPA II> Number o( 1hc Tre111n1en1. S1ora1te ••r l>i~JM•~1,I 

Facili1y 10 which the hazardous wai.le i1 Jesign11ted. Attain, 1hc ID anti lckrhonc 
number in Scc1ion1 G and H, i( required by the 11111e. 

Section 11: 
The DOT/EPA description. The basic description includes 1he prorcr n11n1c:, 

which is found in the hazardous malerials 1able in Sc1:1ion 172.101. The haurd 
clan and ID number, which is found aher -lhe shipping name in columns J and 
JA in 1hc 172. IOI 111ble. This scclion can be a lilllc complCll because of new DOT 
shipping information. 

For eumple, if il°s a Slraight shipping name like WASTE ACETONE. no pwh
lem, because the name would be WASTE ACETONE. FLAMMA0I.F. U()\111>. 
UNl090. (Sec Appendiw. 5). 

Bui suppose I generator were offering a !ihipmenl of ha1.ardou:\ wutc 1h111 i!!i 40 

percent ACRYWNITRIL~ and 60 percent CHI.ORORF.NZENE. lkuu'.'IC •~ 



waMe would meet the criteria ol both a nammablc liquid and a poison B. 1he 
proper ,hippina name would be WASTH FLAMMABLE LIQUID, POISONOUS 
N.O.S . and hecau!IC 1hc N .O.S. name is being used, 1he generator would now have 

10 !.how 1he two constituents in the basic dcM:rip1ion. The new reguh11ions require 
a 1cncra1or or ,hipper to idcn1ify, by chemical or technical name. any cons1i1ucn1 
&hat isn't shown · in the basic description when it is a hazardous substance or a 
poiwn 8 . And also repeal the prime hazard class when more lhan one hazard claH 
is u~d 10 dcKribc 1he hazardous material or waste. And, if there is a "rcpor1ahle 
quan&ity" hazardous subs1ance in lhe mix.lure, aa there is with both ACRYL..0-
NITRILE and CHLOROBENZENE mce1in1 the definition of "RQ's," then the 
cn1ry "RQ" must be shown in the basic description, btfore or after the proper 
name. 

Ba~d on the above, 1he proper shipping name would be shown as "RQ" WASTE 
FLAMMABLE LIQUID, POISONOUS N.O.S. ACRYLONITRILE. CHLORO
BENZENE, FLAMMABLE LIQUID UNl992. Aaliln, repeat the prime hazard 
cl;a-.s when more 1han one hazard claHification it shown in lhe basic descripeion. 
cScc Appendix 6). 

Lei's 10 back 10 .WASTE ACETONE for a minule. A1 we have covered in ocher · 
prc~n1a1ion1, any hazardous ma1erial or waste that docs not have an assigned 
"RQ" value under DOT or EPA's Clean Water Act, and meets 1hc definition ol 
igni&able, reac1ivc, corrosive, or toxic has a slatulory "RQ" value of one pound 

~ under CERCLA • Supcrfund. And, when you check the "'RQ" for ACETONE in 
6 1he propoled Section 302.4, you will sec the statutory "'RQ" for ACETONE is 

one pound. DOT didn't adopt the CERCLA "RQ" values, but that doesn't mitigate 
1cncra1or liability in 1hc event the transpor1er discharacs more 1han one pound in 
a 24-hour period and fails to rcpon it. Both acncrator and transpor1er arc now 
liable for all penalties, remedial cosls, and puni1ive damaacs. The way 10 show 
&he '"RQ" of one pound isto use lhe "RQ" value aec1ion on 1hc topoflhc manifesl. 
For uample. since ACETONE has an "RQ" of one pound. the acncrator could 
now indica1c 1hc '"RQ"' value by en&erina 1hc followina infonnalion on 1hc man-
1fn1: WASTH ACETONE - FLAMMABLE LIQUID, UNl090 and 1hen the dc1-
il!m11ion (S). Thi1 would now advite 1hc transponer thal ACETONE has an "RQ" 
of one pound, and il discharacd in excess of 1ha1 "RQ" and not recovered, no-
1ifica1ion to 1he National Responr.c Cenlcr is mandalory. (Sec Appendix S). 

However. if 1hc Uniform Hazardous Waste Manifest iasucd by I stale or acquired 
hom another wurce docs noc have the "RQ" infonnation box on lhc lop, lhcn 
follow 1hcsc auidclincs: 

When a hazardous w1s1c has an ••RQ" value of one pound under CERCLA, but 
i, not a reaulatcd hazardous subsaancc under DOT, the gcncra1or and transpor1er 
uc cqu.11ly. joindy, and severally liable for a release of one pound, recovered or 
not . inlo the environment (land, air, or water) for failure to rcpor1 1hc discharge, 

remedial cosll, puni1ivc damages, CIC. 

When a h.1urdous ma1erial or waste has I s1a1u1ory "RQ" ol one pound under 
CERCLA - Superfund, bul no "RQ" value under DOT, show lhc rcpor1ing re-

I 

1pon1ibili1y, not as • J>llrl of 1hc · h11sic l>OT dc:1eripcinn, hul clscwl..:rc 1111 IIK.· 

manifesa. Remember, if any "RQ" cn1ry is 11hown in the hask dc~riplion and lhc 
haarJoua m,1erial or wa!lle doc1 nOI mccl lhe l">OT criteria Ill a "h111ar,lou~ 
subslance," the generalor ill in violation for providing the manifclll and lhe tr11n,
por1er is in violalion for accepling ii . As you will :1cc in 1he example in Appcnclill 
7, put an a11crisk in fronl of lhe DOT/EPA shipping name. and 1hcn provide 1hc 
"RQ" reporting information. Again, remember, even i( 1hc discharge is rccovcn:,I. 
ii slill must be reported 10 EPA or the National Response Center. 

Section 12: 
Enter the number and types of con1aincrs using 1hc specific .code required hy 

EPA. 

Scc1ion1 13 & 14: 
Enicr lhe tOlal quanlity and the unit mcai1uremcn1-wcitthl or volume . If F.PA 

WHle code numbers arc required by lhc 11111e, enter ahem in 1hc 11h11Jcd scc1i11n I. 

Scc1ion IS: 
Enter any specific '-andling in11ruc1ions in 1his ~ction and ir an altcrn111c TSI> 

Facility has been selected, cnlcr ii in 1his section. 

Section 16: 
The Gencra1or'1 Certification which musl bear lhe prinlcd name of 1he sittncr. 

1 true 1ign11urc. and the dale the manifesl was signed . 

Section 17: 
The 1st Transponcr's driver'11 printed name. 1rue sittnalure, and 1he dale the 

manifest w11 accepted and 1igncd by 1he driver. 

Section 18: / 
The 2nd Transporter•• driver's printed name, 1ruc :1igna1urc, and d111c of :1itt• 

na1urc and 1cccp11nce of shipment. 

Section 19: 
Discrepancy lndica1lon Space: When a haardou:1 w11:o.1c 11hip111cn1 11rrivcs 11, .. 1 

lhcre ia a 1ignifican1 discrepancy, it mu:11 be noccd in chis ~•ion. Ir the diS4.·rc('llnt.·y 
is not resolved wi1hin IS days, you mu!il submit a lcllcr 10 1hc Rettinnal f.PA 
Adminis1rator oudining what lhe TSD Facility did to resolve 1he Ji!W:repancy and 
enclose I copy of the manifesl with 1he lcuer. If 1hc S1a1c has ~·civcJ l~PA 
au1horiza1ion to manage the HaZ11rdous Waste Management Syslcm. 1end the lcucr 
and copy of the manifest to the appropriate state official. 

Scc1ion 20: 
TSD facilily personnel accep1ing 1hc shipmen, ccr1ify 1heir accep1ance of rhc 

hazardous was1c with a printed name, true signature. and date. 

When a generator complc1es the hazardous waste manifcsl and offer~ 1he ~hipmcnl 
10 the transpor1cr. he or 1hc mu~t provide 11 kast one copy for cat·h tr;1n~r11r1a 
and two copies for the Trca11ncn1, S1orattc. and Dispo~1tl Facility. When 1hc ·1 '"". 
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poner dcliveH lhe WHIC 1hipmcn1 lo lhe TSD facilily, the facilily will 1i1n al 

lcul 1hrcc copie1-re1um one 10 lhe 1ransponer-rc1ain one copy for his or her 
filu-and mail one cenificd copy back 10 1he oriainal Kencralor. E.Mch transporter 
woulJ also 1ign the manircsl with a lrue ,ignalurc:, printed name, and dale or 

accep1ancc. 

There is also a requirement by some slates for 1hc 1enera1or and 1he TSD Facility 
1t, .. 1so mail one copy or 1he manircs1 10 1hc S1a1c Aacncy responsible for environ
menial enforcemenl. The acnera1or would mail one copy 10 1hc Stale when he or 
i.he oUeri the shipmcnl, and the TSD Facili1y would mail one copy 10 the Stale 
when the shipment i1 acccp1cd al 1hc TSD Facili1y. 

A reneralor musl determine that he or 1he haa received a maniresl copy for each 
~hipmc:nt or a haurdous waste within 35 day, Mfler ii leaves his or her plant or 
l,":a1ion . U a aencra1or docs noc receive copic1 or each manirc11 back within l~ 
days aher 1hey arc orrercd, 1he aenera&or now has lcn days 10 dc1crmine whal 
happened 10 1hc copy of 1hc: shipment. Ir the 1enera1or is unable 10 gel a copy 
hack. he or ,he must notify EPA or a stale designated agency in wri1ina on company 
lcncrhcad. uplainina euclly what 1he generator did 10 1ry and ac1 a copy, and 
enclo!oe a copy or the manirc11 with 1hi1 leucr. 

There arc cases where a aencrator will describe a hazardous waste under one of 
two proper DOT Shippina Names: HAZAROOUS WASTE, LIQUID OR SOLID 

. 9 N.O S. , or WASTE HAZAROOUS SUBSTANCE. LIQUID OR SOLID N.O.S. 
t-' '° IIAZAROOUS WASTE, LIQUID OR SOLID N.O.S. i1 used 10 descrihc a haz-

udous waste that does not mccl any of the definitions for a hazardous material H 

outlinc:J in Part 173 in CFR 49. but docs mccl the definition of a hazardous or 
tmic WHIC usina EPA Tu111icity Standards. There may also be caac1 when a waste 
Joc:s not meet any or the EPA cri1cria bul the gcnera1or wan1s 101rca1 it aa a waste. 
Tiien it could be de1eribcd as HAZAROOUS WASTE, LIQUID OR SOLID N.O.S. 
ORM -E. Thia name may never be used to idcnlify a hazardou1 wasle 1ha1 in fact 
mccu, one of the classes or hazardou1 materials shown in 173.2. WASTE HAZ
AIU>OUS SUBSTANCE. LIQUID OR SOLID N.O.S. would be used when a 
,enerator ships a mi1111ure or 10lu1ion or hazardous subs1ance1 where the haZ11rd 
das\Cs for 1he haurdou1 ,ubstanccs are ORM-E. 

Remember, anytime a genera1or will U5C the name HAZAROOUS WASTE, LIQ· 
UID OR SOLID N.O.S .• or WASTE HAZAROOUS SUBSTANCE, LIQUID OR 
')OLIO N.O.S .• and the packaging will conlain a reportable quantily of a hazardous 
.uti~1ance or Poison 8 in 1ha1 packaging, 1he technical or chemical names of the 
,uardous substances and Poison B must be included in the basic deM:rip1ion on 
he shippina papers or manifest . And finally, each person who accep1s a i.hipmenl 
,r huardous waste must provide a true 1igna1ure, printed name, and dale on lhc 
minifcs1 . Stamped, 1ypcd or manually produced signa1urcs are forbidden on haz

,u.lous waste m.anifesls. 

'here is one ucep1ion 10 the haurdous wa51e manifest requiremcnl lhal e111is1s in 
,c u1l mode . lkcausc a frei1h1 train may ncceuarily pau between m1my diffcrenl 

10 
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points and rail personnel, a hazardous wasle manifest is nol rc'luircd 10 he provi1k."tl 
10 the train crew pickina up a shipment of haurdou, w11:.1c in hulk in hink cars or 
rail cars. The gener111or would provide a 111ndard train m1mifcs1 or 1hirrin1t p1t(l('r 
with all the required EPA/OOT information. Once 1hi1 has been provided to the 
I rain crew, the generator would I hen mail lhe lhrce copies of 1he huardous waMe 
manifcsl lo the final consignee or the TSO Facility. When the train new ,lclivcrc,I 
the shipmenl. the TSD Facility would provide one 1igncJ copy for the train crew. 
retain one copy for his or her files, and relurn one certified copy 10 the ttcncra1or. 
within 35 days ahcr ii WH shipped. 

U there is a case where a highw1ty lransportcr will interline with the rail nrrier 
al some point distant rrom the TSO Facility or final consittnec. then the ii:n1.·r.11ur 
will forward four copies o~ 1he manifesl by mail, 10 lhe hist interlinin~ hitthwny 
carrier. The carrier will •ittn for his or her acccrcum·c ot' the 1hipmcn1 anti provi,11.· 
one copy to the lrain crew and deliver three copies 10 the TSO Facility. The f11cili1y 
will certify acceptance or the shipment, provide one copy 10th•.: lransporter. retain 
one copy in his or her files, and rclurn one copy 10 1hc original generator. 

Here arc 10mc additional points 10 remember when preparing shippintt papers or 
hazarc'\ou1 waste manifests. If a shipper or generalor will tllke an e11cef)Cion lor 11 

limited quantity or a hazardous material or waste. each i;hipping paper or 111aniks1 
requires the nOlalion, "LIMITED QUANTITY .. or "LTD/QTY .. enlered on the 
documenl. 

Ir a shipper or generator offers a ha1.ardoui1 malerial or waste under an N.O S . or 
end-use name and wher~ the proper DOT shirring name: will n111 induJe 1he rwp:r 
chemical or technical name of Poi1mn B which i11 a cunsti1uen1. for c1uu11rlc. 
FLAMMABLE LIQUID, POISONOUS or POISON B. N.O.S .• then the name,,( 
1he Poi10n B musl be included in the bHic descrirtion or the malerial. in 1hc: ~me 
section wi1h 1he shipping name and hazard class . 

Waste that 11 classified as a FLAMMABLE SOLID - DANGEROUS WHfN WfT. 
or usc1 a proper shipping name like CALCIUM MfTAL, which is da~sc,I u, 11 

FLAMMABLE SOLID • DANGEROUS WHEN WET. the hasic Jcscriplion 011 

1hc shipping papers or manifest musl include the words "DANGEROUS WIii:~ 

WET." 

One last point on shipping documentation. Recently DOT proptt'.\Cd re1ula1ion, 
1h11 will require ,hipper11 and generators 10 proviJc carriers and lransponcn wi1h 
the OSHA Ma1erial Safety Data Sheet covering each ha1.11ri.lous malerial or w11s1c

1 
being offered for transportalion. Al the present lime. 1he prorosal covers t>ulk 
1hipmcnll, that hazardous malcrial or waste moving in portable 1ank:I. tank cars. 
and cargo 1anks. h may be eJ1.pandeJ later 10 include all shipments of ha,ardow, 
malerials and waste. Thal will remain to be seen . Currently, the new OSIIA rei
ulations concern themselves wi1h labels and marking!i on containers under 1111 
gallona. Al 1he present time, DOT has jurisJil'lion over shippin1t piipc.-r 1111,I ha, 
ardou1 wutc manifest inform111i11n . There n111y be 1.·h11nttc~ in the luture. t>t11 lur 
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1hc 1imc being, OSHA has no requirements for ahippina paper infonnation. 

A, mentioned before, 1hippin1 papcra and haurdou1 wa11c manifc1111 arc 1hc key 
10 a.afer lram,portallon anJ protection. And maklna 1urc each person comina into 
contact with shipmcnll of hazardous material, and wa,te is provided with the right 
information will afford the grcale51 protection and ensure compliance wilh lhe 
applicable state and federal regulations. 

States rcquirin1 the use or t"81 state's hazardous wule manifest when generating 
or disposina of hazardous wa11e: 

ALABAMA 
ARKANSAS 
CALIFORNIA 
CONNECTICUT 
DISTRICT OF 

COLUMBIA 
DEi.AWARE 
ILLINOIS 

LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MISSOURI 
NEW JERSEY 
NEW YORK 

NEW HAMPSHIRE 
OKLAHOMA 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 
TEXAS 
VERMONT 
WISCONSIN 

When dctcrminin1 which individual State Unifonn Hazardous Wa1te Manifest i• 
required. the 1encra1or would comply with the followina rc1ula1ions in dcsccndina 

0 udcr. If 262 .21(a) does not apply, 1hc 1cncra1or must comply with 262.2l(b). If 
~.) JCithcr of these paraaraphs apply. 1hc generalor would 1hen comply wilh 262 .2 l(h) 
0

" r.hown below: 

"S«1ion 262 .l:O General Requiremcn11. 
(a) A 1cncra1or who 1ranspons. or offen for 1ran1portalion, hazardous waste for 

,ffi,itc treatment, atorage, or disposal must prepare a Manife1t 0MB control num
ocr 2000-0404 on EPA form 8700-22, and. if neccsury. EPA form 87<Xl-22A, 
,ccorcling to lhe instructions included in lhc Appendix lo Part 262. 

•••••••••••••••••••••••••••••••••• 
j _ 40 CFR i, amended by revising 262.21 in ils entirely as follows : 

«1ion 262.21 Acquisition of Manife111. 
(al If lhc Slate 10 which 1he shipmen& i1 manireslcd (con1i1nmcnt Stale) supplies 

i< M1nife11 and requires its use, 1hen 1he 1encra1or mull use 1ha1 Manifest. 
CM If 1he consianmcnl Stale does not supply lhc Manifesl, bul lhe State in which 

,c generator is located (generator State) supplies the Manifest and requires il:1 
\C. 1hen the generator mu,1 use thal State's Manifell. 
Cc) If nei1her 1he 1encra1or Slate nor the con,ignmenl Slate supplies the Manifest. 

,en the generator may obtain 1hc Manife11 from any source." 

,ciJcnully. 1hc Unifonn Hazardous Waste Manifest Continuation Sheet, in many 
•~~. has noc been adopted by saa1c1, and therefore, must be acquired from ano1hcr 
iurcc. Be sure 10 check your slate regula1ion1 lo determine your compliance 
•rtin•ibili1ic1. 
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EMERGENCY TELEPHONE RESPONSE GUIDE 
In the event of any of the followlng, call the DOT at 202-◄26-
1830 immediately: 

1. A pcnoa la killed 
,. '"pc"' o .... , • •• 

accu of SS0,000 

I. A pcnH 11 llospkaU1cd 
4. Alfy locatloa where• 

coatl■ul•1••1aal1tS 

In the event of an accidental or lntentlonal release of a 
"Hazardous Substance .. in a "REPORTABLE QUANTITY' amount 
the person in charge of the release or Incident shall lmmedi
atcty notify: 

t, 
I 

N 
.P,. 

U.S. COAST GUARD 
NATIONAL RU.ONSI CINRII 
100-414-IIOI 
(Dlalltct of Colu•W. · 10.-116-1671) 

fOR EMERGENCY ASSISTANCE OR INFORMATION IN THE EVENT 
OF A RELEASE OR ACCIDENT OF HAZARDOUS MATERIALS, 
SUBSTANCE OR WASTE: 

CHIMIRIC • IOLl nu IG0-414-tJOO 

When 8iolo9lcal Materials arc accidentaUy rclcaH:d, notify: 

Dlrcctw, CDC, Atla111a, GA. 414-6JJ-SJ1J 

8URIAU Of ALCOHOL, IOUCCO a JIRIARMS 
Toll free • 100-41-4-tSSS 

EPA HOT LINE - 800-414-9346 

.,n 

' 

.! 
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-.(D Ca.se Number. _:._. · .. ,·. 

Esc: r:, t l.Sc.?A Set,2,· ,..-c-
c. '(.-(I k 0 ''" 'TC),i. I ~, A)! C:s.. :', 

Sample Site N~e/Code: . . . . . 

. • . . ... . . 

@Regional Of5ce: ..., 
~ . • ,. • • ~ ·--&;- . • 

Sampling Pe~nnel: .: · : ~ . ·- . . . . ; : .. 

,. . -· . . - .· :..•. 

N~e cl Carner . . .. . . . ... .. . . ... ·- . . . .... . "". . . . . :+ - ..... •. 

. . .. 
. . -. . . .: ~ : . . . .;; ::-:~ ... ~-

11"" ••·• · · • 

· .. Airbill Nucber. · .. · 

@ For each sample collected specify nwnber 
:_: ol containers used and mark volume level · 

_. en each bottle. .. . . . · · · · · .. . .. .. _··.·._ ... .... -....... ··.::·· . --~· . .. . ......... ~ .•. 
.. ... _.· ... ·· ... · -. . . •. :- ·- . -· ·:-..· . . . - ..• :· - . -:- ... 
r : • · • ~.·-: · ..:·.. ..~· -~-Number of Approximate 

· Containers Total Vo~e 

Soil/Sediment 

Water 
(Ext/VOA) 

0th 
. . . er-: . . • -

·-;• 

·-· :· -~ ..... 
• . 

... .•. . . 

. 
-.- . . 

.. . . 

.. F=c.::.. 
t-\!.~1""M C.c;..'c: .. ~ • S ~ -""c~ ~ 

. . . . ' . . . . . . . .. :- .. . . . 
"•·~·· ' j ~ :· 

E 1217 

P<!~ f-c:A' b:ttle- .. 
. 1'4beI~: · .· .· ·-~ 

• • - • • • "•J ••• ••• • . 
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. :- -~-• ..• ; .-:~ .:...·· • .• !• .. - -. . . . . . .. . : . . . , ... 
E 12 1 7 _·· · ·. . . ; 

E 1217 

E 1217 
. 
E 1217 

. . 
• .. . . • . . • -·. · . .... ••..,j - • • . · 

. . 

(D 5.unpe Dac::iption ~ •. ,- · .. · : . . • •. . . ~ . . , . . . . . . .. @ Sa.iiple Loeatior~ .. . _ •• 
_ Sur.ace Water · · _ Mtted t-1.edia 

__: Grour.d Water :·___;, Solids 

C"'~.LJ<.A':a 
/\?P ~c_-r,~A~ 

.... ·_ . - Oth~r(specify) -----

1 
t;:. ® S l= ec:al r'..ar.c:.ling Instructions: 

'-'!"' (e.; .. w!,r-1 ;,r~~tions. hu.udous nan.ue) 
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I 

! . ~ !":-.L.1~ 
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"' ., - ••·• "' .,.,,.. c @ SAMPLE CONCENTRATION (D C.ase Number: ,-;- ►i)!nn·,·,•,, ,, .. i: 1 
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1 ., • · • 
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: · .• (OeckOne) "~ A . . . ---W•t• Ar-, .. ,.., .. "' · ttn: lt\4..\·._,.,. ,,. _______ _ 
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. . . - -~ . 
@ SNppin9 ~~mwtio~ .. ;-.-z •• :_-~-Pee J ~ cff bottle. 
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. . - . . - ~ ' . . . t· •. • • • • . .•. - : ..:.:.. ..•. - ••. - • : .. - • 

o.·;.-Shipp.d! ___ ._.,. ____ ·.= .-:-:_-: I.~~~-~~~ . • T ult 1 & % •. : 
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S.:;:,i• .C•sc:::;:,oo:\: 
(C.:...--"Cl:e) ·c1t~•.:.J11.. A.~ • 

S~..iaWu~r 1'~;.:;.,.a~-''T~. 

. . . 
;, Sc.:..i=_ • Ex P~~ ~,-~f~ · :.· _:< 

. • .... •· :: ·.. . .. _: .. -:.r. ·· . . .. L ••• • • 

• . 
. . ··;- :: · •: 

@ Muk Volwn• Level 
On S•mpl• Settle 
Oeck ..a.n.Jrs:,s r~ed 

- Tu~ l & 2 ,..._ ii ••~'"" ~ 
_ Tu, 3 .l.m::CN& 

Sulfide 
Cr&md• 

-TOC 
- Flucni• & s,H 

. --· " . -:. ~-.:; ... •. -~ . 
··.· .... 

---.-·•· .. . . 
•·. - . --· . ... -- . . . -· . ._ . . . . -· - ... -:' .... ·-....... -:.· ... :.. . 

. -. . . . ;. -· . . . . . . . .. . . . . . .. ··•- -. . . . - ... • . . . 

.. -· - . . -· _______ ..,.... __ _ 

- ; · ... -· ·- . ·. .. . . 

.. 
. . . · ---------....... . D- 2 !i. ... ___ • _. . • • . _ . 

}LE882 3 • T.uk 3 
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UNITED STATES ENVIRONMENTAL PROTE CT ION AGENCY 

REGION 11 

JACOB K. JA vrrs FEDERAL BULDING 

NEW YORK. NEW YORK 10278 

Randy Battaglia 
Environmental Coordinator 
Seneca Army Depot 
Romulus, NY 14511-5001 

Dear Randy: 

Enclosed are EPA's comments on the Revised-Draft RI/FS Ash 
Landfill Work Plan and a directory for EPA guidance documents for 
Jim Miller. 

Comments that contained outstanding issues and those that were 
partially addressed are evaluated in the attached review. 

The comments are divided into sections A (p. 1) ,B (p. 19), 
C (p. 26) and D (p. 32) as they are in the 12/90 RI/FS work plan, 
Appendix E. Each comment lists: 1) the original comments on the 
3/90 RI/ FS work plan, 2) SEAD/ESE's response to these comments, 
and 3) EPA's evaluation of SEAD/ESE's responses made in the 12/90 
Revised-Draft RI/FS Work Plan. 

The two day neeting scheduled on Wednesday, 2/27/91 and Thursd ay 
2/28/91 should primarly focus on the resolution of the Ash 
Landfill RI/FS comments and disscussion on the OB/OD Grounds 
scoping document. Comments to the OB/OD Ground scoping docwnent 
will be forwarded to you (Express Mail) on Tuesday, 2/12/90. 

If you have any questions regarding this correspondence, call me 
at (212) 264-1841. 

Sincerely, . 

/2'.%ua,wJ~;a2-
Miriam Martinez 
Remedial Project Ma ager 
Federal Facilities Section 

cc; 
K. Gupta, NYSDEC 
B. \-Jing, FFS 
J. Heal ey , Alliance 

PRINTED O N P.ECrCLED i'A PER 
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A. Evaluation of Responses ro U.S. EPA Region If Commems - Federal 
Facilities Section, Miriam Martinez, Project Manager, (May 8, 1990) 

Section 1.0 - Introduction 

Comment l 

Response 

p. 1-1 - Paragraph 2 states that the ash landfill contains a 
number of potential sources of contamination, including: (1) 
a former incinerator; (2) the former cooling pond; (3) a 

former landfill; and ( 4) former bum pits. 
The Work Plan, however, provides no information on these 
specific source areas. The following comments/ questions 
apply. 

Please identify the cooling pond in Figure 1-2. 
To what extent is the incinerator "building" being 
investigated as a potential source area in this currenr 
investigation (i.e., perhaps building drains and the n-vo 
d1y wells/sumps etc. should be identified and sampled)? 
Will the FS identify remedial alternatives for building 
closure? Is the building subject to closure requirements 
under the Resource Conservation and Recovery Act 
(RCRA) ( 40 CFR 264)? Should the building be defined 
as a separate operable unit? What plan of action will 
be taken regarding identifying the diesel underground 
storage tank as a contamination point source? Will 
action be taken to close this rank? 
Do the former "burning pits" have characteristics differem 
from the other landfill waste, and therefore require 
consideration as a separate operable unit? The burning 
pits appear to be within the limits of the landfill, yet do 
they exist under the current cap? 

• Figure 1-2 identifies a former "construction debris 
disposal area". Is this area to be investigated during the 
RI? 
As indicated above, the Work Plan does not provide an 
adequate discussion and/ or description of these potential 
source areas. 

Agree. All potential source areas have been discussed in the 
work plan (WP). This list of potential sources includes the 
incinerator, cooling pond, underground diesel fuel tank, ash 
land.fill, burning pits, debris disposal area, debris piles, and 
grease pit and fill areas. The building's remedial alternatives 
will be examined after the remedial investigation (RI), as will 
the underground diesel fuel tank. The construction debris 
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Evaluation 

Section 2 .0 

Comment 2 

Response 

r.v2luarion 

disposal area will be studied under a separate solid waste 
maruigement unit (SWMU) classification report. 
Data Gaps - Section 1.0. does not clearly state that the 
remaining potential source areas discussed above will be 
investigated in chis RJ, therefore, the scope of the RI remains 
unclear. Ln addition, the response to this comment states 
that the building's remedial alternatives will be examined 
after the remedial investigation, as will the underground 
diesel fuel rank; however, this information is nor mentioned 
in Section 1.0 of the RWP. Additionally, the paragraph 
regarding the "burning pits" was not adequately addressed in 
the RWP. 
-Although Figw·e 1.1 -2 does show all nine primary 
contamination sources, the scale is too small and therefore, 
does not provide adequate detail. Source areas can barely 
be seen on the map. Tr is recommended rhar figure 2.2-3 be 
used for all illustrations. 

p. 2-2 - Secrion 2.3 Hydrogeology states: "Swampy areas 
to the norrh and northwest of the landfill may be the result 
of swface discharge". Swampy areas should be illustrated on 
site maps or drawings as they may impact the 
implementabili ty of remedial actions. 
Agree. The swampy areas are included in Figures 1 .1-2 and 
2.1-1. 
This comment is partially addressed. Surface 
runoff/ discharge panems are considered a plausible migration 
pathway in Section 3.1.2 (page 3-3, RWP) . This area needs 
to be shown in all figures. 
Data Gap - A swampy area is not included in Figure 1.1-2 
(page 1-5, RWP), but is included in Figure 2.1-1 (page 2 -
31 RWP). The location of this swampy area is not illustrated 
clearly and does not help delineate the edge of the wetland 
closest to the landfill. 

Section 3.0 - Scoping of the RI/FS 

Comment 3 p. 3-1 - Paragraph 1 states: ''The primary objective of this 
current investigation is to verify and supplement the existing 
database to define properly the environmental risk associated 
with the site and develop appropriate plans for site 

2 

E-3 



remediation." 
-Ln order to satisfy the above-stated objective "to verify and 
supplement the existing database", the existing database must 
be fully outlined and discussed \'Vithin Section 3.0 Scoping of 
the RI/FS. Only then, can a field sampling program be 
developed to verify and supplement the current database, to 
the extent required to assess risks to human health and the 
environment, and establish appropriate remedial alternatives. 
It does not appear that the existing data base has been 
adequately analyzed and/or incorporated imo the current 
study. 

Response Agree. The existing database has been adequately analyzed 
and has been incorporated into the conceptual site model. 

Evaluation Data Gaps - Although numerous figures have been added 
to Section 2.0 as a means of presenting background 
information, most of these figures do not illustrate the 
boundaries of rhe Ash Landfill, which rhey should. It is 
recommended that landfill boundaries be included on figures 
to aid in interpreting data and results. 
-Section 2.4.6 discloses the results of the 1988 fCF Soil Gas 
Survey. This section suggests that the results of the survey 
are illustrated in Figure 2.4-4 (page 2-54, RWP). Figure 2-
4, however, presents the locations of surface water/seeps at 
the landfill. Soil gas results should be illustrated. 

Co::LT:enr 4 · p. 3-1 - Section 3.1 Conceptual Site Model · The RI/FS 
Guidance under CERCLA (EPA 1988) requires the 
development of a conceptual model which visually illustrates 
primary sources, primary release mechanisms, secondary 
sources, secondary release mechanisms, migration pathways, 
exposure routes and human and environmental receptors 
(refer to Figure 2-2 of the RI/FS Guidance). Tbe Army does 
not provide this type of illustration. 

Response Agree. The conceprual site model has been redeveloped and 
is included with a visual illustration in Section 3.1. 

Evaluation Dara Gaps - Section 3.1.1. identifies nine potential source 
areas, but includes conceptual models for only four of these. 
Of the nine sources identified, it remains unclear: (1) which 
sources have contributed to the existing ground water 
contamination plume, and (2) which are specifically included 
within the scope of this inves_tigation. Again Section 1.0 
only states that the "construction debris dump'' will be 
investigated under a separate program. 
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-Human receprors should be expanded to include SEAD 
personnel (i.e ., base workers, etc.). 
-Dara Need for the FS is not discussed. 

Cummt'.n C 5 p. 3-1 - Section 3.1 Conceptual Site Model states: "In the 
landfill, the sources of contamination are located within or 
near the more permeable weathered zone of the shale 
bedrock, at depths of 3 to 10 ft below existing grade. Based 
upon the results of the previous investigations, the most 
heavily contaminated zone encompasses an area 
approximately 100 by 300 ft in plan dimension." The 
following comments apply to these statements: 
1) Which prior investigations and/or surveys (e.g., sampling 
events, geophysical surveys etc.) are being referred to here, 
and how srrong is the evidence that the source has been 
identified? 
2) The Anny does not illustrate the location of the "most 
heavily contaminated zone". Therefore, it is not possible to 
assess how adequately the existing data suppons this 
depiction of the source. 

Response Agree. This section has been written to illusrrate the possible 
contamination sources identified and properly reference prior 
investigations. 

Cv2!ua rion Dara Gap The RWP srares that "the most heavily 
contaminated zone within the landfill encompasses an area 
of approximately 250 feet exrending east-west and 800 feet 
extending north-south, if both organic and inorganic 
contaminant sources are to be considered (ICF, 1989). If 
only volatile organic sources are to be considered, an area of 
about 100 by 300 feet has been identified as contaminated'' 
(page 3-4, RWP). The second statement is not referenced by 
any panicular study. rn addition, SEAD/ESE gives a general 
description of the site of the contaminated area within the 
landfill but, doesn't specifically indicate where in the landfill 
this "most heavily contaminated zone" is located, nor is a 
figure provided. 

Comment 6 Page 3-2, Paragraph 1 states: "However, soils disturbed by 
construction and utility line construction may form more 
permeable (preferred) channels to provide accelerated 
downgradient migration". The location of underground 
utilities if known or documented should be illustrated in a 
figure as these utilities will have strong implications during 
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Response 

the evaluation of sampling data and the assessment of 
contaminant transport. 
-The discussion of migration pathways in this section does 
not adequately reflect rhe complexity of the sire. For 
instance, there is the possibility of contaminant transport in 
the overburden, and the fractured shale. There is also the 
potential for radial ground water transport from the landfill, 
including migration to rhe norch, south and east. There is 
the potential for surface discharge to tributaries which impact 
Lake Seneca. Further, page 2-2 suggests surface discharge 
may have created swamps 
to the north of the landfill. lt is evident that the potential 
for contaminant migration from the landfill is more diverse 
and complex than the Work Plan suggests. 
-The Project Scoping section must outline all complexities of 
the site, in order to effectively identify data gaps and 
potential remedial responses. Paragraph 1 stares: 
"Furthermore, the deep water-bearing srrara beneath the 
shales of the Hamilton Group are recharged primarily from 
areas north of SEAD." What is the basis for this? The Army 
should provide data or a published reference to support this 
statement. 
- A 1980 U.S. Army Toxic and Hazardous Mai:erials 
Installation Assessment Report suspected that explosives, 
herbicides, and radioactive residues may have been disposed 
at the sire. The Army should determine if the exploratory 
and sampling techniques ourlined in the Work Plan are 
compatible with the possible presence of these materials (i.e., 
whether these techniques may inadvertently detonate any 
buried unexploded ordinance). Additional safety measures 
need to be taken to protect worker safety in the event that 
radioactive materials are uncovered. A field geiger coW1ter 
could be used in conjunction with the air monitoring 
equipment in order to detect for radiation. Pesticide and 
herbicide analyses should be added to the list of target 
compounds to be analyzed for in the soil, surface water, and 
ground water samples. 
Agree. The possible migration pathways have been included 
in the conceptual site model. Information showing the 
location of the underground utilities has been included in 
Section 2.0. There is no evidence of explosive or radioactive 
material in the landfill area. The hazards of unexploded 
ordnance are covered in the Safety, Health, and Emergency 
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Response Plan (SHERP). Pesticide and herbicide analyses 
have been included in the WP. 

Evaluation Data Gaps The RWP does not include information 
regarding the potential of encoW1tering explosive or 
radioactive residues within the landfill mass. Contrary to the 
original Rl/FS Work Plan, SEAD/ESE stare that there is no 
evidence of explosive or radioactive material in the landfill 
area. Considering the historical uses of the SEAD facility, at 
a minimum, a field geiger counter should be used as a 
screening device for potential radiation exposure. 

Comment 7 Page 3-3, Paragraph 2 discusses offsite receptors. Given the 
close proximity of the landfill to rhe property boundary, it 
would be useful to provide a figure which illustrates the land 
use adjacent to the base. For instance, residential areas, 
parks, schools, etc. could be illustrated, as well as locations 
of private and public drinking water wells. 
Em,ironmenral/wildlife receptors (flora/fauna) will also need 
to be identified. 
-It is also appropriate to discuss the potential future land use 
of these areas, and any additional exposures relevant to these 
future land uses. 

H.esponse Agree. 1nformation detailing land use adjacent to the base 
has been included in Section 2.0. 

Eva hrnrion Dara Gaps - Although figure 2.1 -1 illustrates the location 
of these offsire areas/ properries in relation to SE.AD it is 
recommended that this information is placed in the fi gures 
that have the scale of l" = 400 ft. 

Comment 8 p . 3-11 . Section 3.4.1.2 - Orher Guidance to be Considered 
identifies to-be-considered (TBC) criteria. This section should 
include as TBC criteria, the health-based criteria for 
carcinogens and systemic to:xicants presented in Volume I of 
the RCRA Facility Investigation (RFI) Guidance Manual (EPA 
530/SW-89-031) published by EPA in May 1989. 
-These criteria specify environmental concentrations for soils, 
and are utilized as target levels for cleanup of releases from 
regulated waste management units under RCRA. 

· Response Agree. The criteria presented in Volume I the RCRA Facility 
Investigation (RFI) Guidance Manual (1989) have been 
included in this section. 

Evaluation Although the above response 1s acceptable, the specified 
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criteria have not been incorporated into Table 3.3-1 of the 
RWP. 
Data Gap - Soil and Ground Water Cleanup criteria for 
systemic toxicants and carcinogens, as specified in the RFI 
Guidance, should be included in Table 3.3-1. 

Comment 9 p. 3-14 - Paragraph 1 discusses the need to collect data to 
support the risk assessment (RA) and states: "The level of 
data quality required will be related to the precision of any 
model used in the analysis. For models in which gross 
assumptions are made, qualitative data may be adequate, 
whereas quantitative data may be required for sophisticated 
models." The data needs of the risk assessment need to be 
determined during project scoping. Of importance are 
identifying critical eXposure points for each medium of 
concern (e.g., surficial soils must be sampled to assess dermal 
exposure, etc.) In addition, the analytical data quality needs 
of the RA must be established. The Work Plan does nor 
provide this level of analysis . 

Response Agree. The data needs have been analyzed in the scoping 
section and conceptual site model, Section 3.0. 

Evaluarion Data Gaps - Section 3.4 which discusses data quality 
objectives (DQOs), does not assure that the analytical 
requirements of the risk assessment (RA) vrill be met. 
Analytical requirements of the RA are established by 
comparing the available health criteria \"lith rhe quantitation 
limits associated with the proposed analytical methods for the 
Rl. In cases where the method detection limit exceeds critical 
health criteria, a lower detection limit is required. This level 
of detail is still not provided. 
-Note also that the RWP does not propose to analyze surface 
soil samples for voes (page 4-13, 4.2.2.3, RWP). These 
samples should be analyzed for the complete TCL/T AL. 

Comment 10 p. 3-14 - Section 3.6 - Data Gaps does not identify data 
gaps associated with physical conditions at the site (i.e., 
perrneabiliry of the shallow aquifer, rransmissivity of the 
bedrock, etc.). 
This section also does not identify data needs of the 
feasibility study (FS). The following comments apply. 
1.) What is the design of the current landfill cap? 
2.) What is the structural integrity of the current landfill 

cap? 
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Response 

Evaluation 

3.) \A/hat is the potential for differential settlement of the 
land.fill if another cap is placed on the existing landfill? 

4 .) Is the continued leach.ing of chemicals from the landfill 
into the ground water a result of failure of the existing 
cap, or conditions associated with site hydrogeology? 

It is recommended that the contractor evaluate the need for 
specific engineering analyses, to evaluate the structural 
integrity of the existing landfill cap and waste volume. 
Figure 2-1 of this report identifies specific analyses which 
could be conducted during the Rl to satisfy this requirement 
(also refer to comment on page A-2) 
Agree. An investigation of the physical condition has been 
included in the WP. Also, according to base personnel, the 
existing ash landfill does not have an "engineered landfill 
cap". 
Data Gaps . Neither Section 3.4 Data Needs and D00s, nor 
Section 3.5 Data Gaos (pages 19-31, RWP), identify data 
gaps and/or data needs associated with the physical 
conditions at the sire (i.e., permeability of the shallow 
aquifer, rransmissiviry of the bedrock, ere.), or data needs of 
the feasibility study, especially those involving engineering 
analysis of landfill waste. 

Section 4.0 · Task Plan for the RI 

Comment 11 p. 4-2, Section 4.2.1.1 Well Survey - In addition to Lhe well 
survey proposed as an R1 task, it would be advantageous to 
the overall study if a select number of offsite wells 
(preferably private wells) were sampled as part of the RI. 
This would provide accurate data on the ground water quality 
of local wells. This survey would be improved if a records 
search was made of stare and local records to identify any 
wells in this area that show evidence of being contaminated. 

Response Agree. The well survey will include a review of state and 
municipal records, along with a door-to-door survey to 
identify potential users in the area. 

Evaluation The comment is panially addressed. The RWP (page 4-3) 
states that it will perform a records search to identify any 
wells in the area that show evidence of being contaminated. 
- Dara Gaps - The RWP does not propose to sample any of 
the offsite wells as part of the RI. 

8 

E-9 



Commenr 12 p. 4-6 - Section 4.2.2 Soil rnvesrigation - This section states 
that: 'The primary data gap ... is the absence of a specific 
source definition". This is correct. However, all suspected 
source areas should be identified in this section, and the 
focus of this efforc should be to confirm or deny these 
previously suspecred areas as actual sources, while continuing 
the search for new sources. 

Response Agree. All possible source areas identified in the conceptual 
site model, Section 3.0, will be investigated in the RI. 

F.valuarion Data Gaps - rt is recommended that two to three soil 
borings be installed within the "debris piles" to characterize 
this potential source area. No reference to a separate 
investigation of this area has been cited in the RWP. 

Comment 13 p. 4-8 - Section 4.2.2.2 Soil Gas Survey - This section 
states: "The survey will consist of 100 sampling loc3tions". 
Establishing a fixed number of sample locations may identify 
contamination sources, however, ir may not isolate the limits 
of the contaminated area. The number of sample locations 
should be adjusted in the field as necessary, to define the 
limits of the contaminated areas. 

Response Agree. Information obtained by the proposed geophysical 
survey will be used to identify possible source areas of 
subsurface contamination. A soil/gas soil headspace survey 
·will be performed to evaluate further specific anomalies 
inferred in the study area. 

i::.valumion Response partially acceptable. The above strategy is provided 
in Section 4.2.2.2 Soil Gas Survey (page 4-9, RWP). 
- Dara Gaps - Insufficient information describing the soil gas 
sw-vey is provided in the RVv'P. No methodology on strategy 
for implementing this activity is provided in the revised "Field 
Sampling and Analysis Plan11 (RFSAP), nor is a separate 11Soil 
Gas Survey Work Plan" referenced in the RWP or the RFSAP. 

Comment 14 p. 4-8 - Paragraph 1 states: 'The exact locations of the test 
pits will be selected in the field by the field team leader .. 
. The locations will be based on the results of the SEAD 
Burning Pit/Landfill Site Investigation Report (March 1989) 
soil gas, sampling, and geophysics studies in the landfill 
area". rt is recommended that preliminary test pit locations 
be presented in the Appendix: A Field Sampling Plan along 
with a brief analysis of the SI results. The field team leader 
may then, in response to actual field conditions, modify these 
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locations as required to best characterize these areas. 
Response Test pits will not be required during the RI. Additional soil 

borings will be substituted for the test pits. 
Eval uation Test pitting is an exceUent method of obtaining waste 

samples from landfills. It is a quick and efficient way to 
determine the amount of buried waste/rnetaVdrums and as 
a result should probably be included in the RI. . Test pits 
could be excavated to refusal. The RWP stares that 
"overburden soil thickness is relatively uniform within and to 
the west of the landfill, but soil thickness increases to the 
east. The weUs installed west of the land.fill are relatively 
shallow, with bedrock encountered from 6 to 10 feet below 
land surface". Since some waste deposited in the landfill is 
presumably heavy (having a specific gravity greater than 1), 
it could migrate down to the confining weathered and 
fractured shale layer. Excavating to this confining layer 
would give a good indication of how much waste exists and 
its locations (the "hot spots") ½'1thin the landfill. At a 
minimum, ground water could be reached by test pitting. 
Obtaining a visual description of the interlace betvVeen the 
ground water and the dry soil above is important because, 
quite frequently, volatile contaminants and other light 
fractions often congregate at the water table (float on rop of 
the water table). 
-As a result, test pitting could be used to detennine the 
lateral and vertical extent of contamination i,,vithin the 
landfill. Also, test pining could help determine the 
magnirude of waste (if any) at the bedrock interface and at 
the ground water interlace, the vertical thickness of fill 
material, and the boundaries of the landfill. 

Com.i-nent 15 p. 4-1 0 - Section 4.2.3.2 Surface Water Sampling/Analysis 
--This section indicates that two surface water samples will 
be collected from "swampy area north of the landfill". The 
location of this and other swampy areas in the vicinity of the 
landfill should be clearly illustrated on a figure in this Work 
Plan. rt may also be necessary to delineate the edge of the 
wetland closest to the landfill to assess whether or not 
regulations related to wetland areas apply to site-related 
remedial response actions. 
- In addition, if contamination transport to the swampy areas 
is suspected, it would be important to collect and analyze 
sediment samples as well. 
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Response Agree. Surface water and sedimenr samples will be collected 
in the swampy areas shov.'Il in the site maps included in this 
section. 

i::v2luarion This comment is partially addressed. Analysis of sediment 
samples is included in the appropriate section of the RWP. 
- Dara Gaps - The sample area located north of the land.fill 
is indicated on Figure 4.2-4 (page 4-17, RWP) bur, only 
approximately. The location of this swampy area is not 
illustrated clearly and does not help delineate the edge of the 
wetland closest to the landfill. Additionally, surface 
water/sediment samples should be analyzed for "TCL 
volatiles, T AL metals" not 'VOCs, TCL metals'' as stared on 
page 4-14 in the RWP. 

Comment 16 p. 4-10 - Section 4.2.3.2 states: "The ninth and tenth 
samples will be obtained offpost from potentially affected 
drainage systems". It is recommended thar all "springs" 
identified in rhe Spring Survey be sampled as well. Spring 
samples may be used to identify preferential contaminant 
transport pathways. 

Response Agree. Ten surface water and sediment samples are 
proposed, but additional samples ,vill be taken, if required, 
based on the RI. 

Ev2luarion The comment is partially addressed. 
-Data Gaps - The RWP (page 4-19) states "a survey will 
be perforrned to define the presence of any springs Vvithin a 
1-mile radius of the ash land.fill" and they "v.ill be sampled 
as pan of the surface water/sediment sampling effon"; 
however, Table 4.3-1 does not include sampling of springs 
(page 4-27, RWP). Sampling of springs should be included 
in Table 4.3-1. 

Comment 17 p. 4-20 - Paragraph 2 states: "Based on the preliminary 
risk assessment and review of available data, two chemical 
classes, voes and metals, are of concern at the site". It is 
noted that the Work Plan includes no analysis of existing 
data, therefore, the above srarernenr is unsupported in the 
Work Plan. Without such analyses, it does not appear that 
the remedial investigation and subsequent risk assessment 
should be limited to metals and voes. 
- What is the "Preliminary risk assessment" that is being 
ref erred to? 
- It is recommended that a percentage of the samples 
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Response 

L::vc.luario::i 

colJ ected in all meclia at the ash landiill be analyzed for a 
complete Target CompoW1d Llsr (TCL) analysis. This is to 
confun1 the results of the prior sruclies, which suggest that 
the contaminants of concern are limited ro voes and 
metals, using the analytical and QNQC methods required for 
CERCLA-site investigations. .Analyses are recommended for 
semi-volatile organic compounds, pesticides, herbicides, PCBs, 
and cyanide. 
A more comprehensive sampling procedure has been 
recommended in this WP. Follow-up exposure assessments 
will have sufficient information to address the range of 
potential contaminants in a manner consistent with RAGS 
(EPA, 1989). 
Insufficient data have been developed at this point to prepare 
a comprehensive risk assessment. The preliminary risk 
referenced in the previous WP was based on the presence of 
a contaminant, not on the expected exposure-assessment
derived toxiciry effects. The revised WP will provide 
c1dditional information to establish an estimate of the 
reasonable rneclia (soil, surface water, or groundwater) 
concentrations. The WP includes recommendations for the 
type of sampling and analytical results needed to complete 
a baseline risk assessment and to support rerneclial activities. 
Appropriate quality assurance/quality control (QNQC) 
requirements are also addressed. 
This comment has been partially addressed. 
- Data Gaps - AJrhough Table 4.3.1 has been updated 
appropriately, portions of the text have nor. for instance, 
Table 4.3.1 inclicates ground water samples will include 
analysis for volatiles, semivolatiles, total metals, and 
pesticides/PCBs. Section 4.2.1.3, however states that all 
ground water samples "will be analyzed for VOCs and total 
and clissolved metals" only. The RWP text should be 
modified to be consistent with Table 4.3.1. Also, Table 4.3.1 
does not specify any analysis for "dissolved metals". This 
analysis should be included in the RI. Also, surface samples 
collected from soil borings will not be analyzed for VOCs; no 
rationale is stated for this omission. 
-As a final consideration, the above response suggests that 
recommendations for the types of sampling and analysis 
needed to support remedial actions are provided in the RWP. 
These recommendations are not provided in the RWP. 
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Conm1ent 18 p. 4-21 - Section 4.6 R1 Summary Report states: "A draft 
sununary RI repon \.vill be prepared at completion of the site 
investigation and evaluation of data". The RVFS Guidance 
under CERCLA specifies two reports are required following 
completion of the field investigation: (1) the "Preliminary 
Site Characterization Summary Report"; and (2) the Draft RI 
Repon. It is unclear which repon is being referred to here. 
The Work Plan should identify both repons. (Note - the 
RJ/FS Guidance (EPA, 1989) presents a suggested format for 
the R1 repon in Table 3.13 which should be utilized during 
report preparation.) 

Response Both repons will be included in the draft RJ. It is expected 
that the results of all the studied areas will be consolidated 
prior to completion of the draft R1 report. 

Eva]uatiori. Response not acceptable. No changes pursuant to the above 
comment has been incorporated in the RWP. 
- Data Gaps - The RWP does not propose to submit a 
"Preliminary Site Characterization Summary Report" as 
requested in this comment. 

Comment 19 p. 5-2 Section 5.3 Identification of Applicable 
Technologies, states: "After potential remedial technologies 
have been chosen, operable units will be defined for each site 
condition requiring remediation". The follov,ring comments 
apply: 
1) Operable units should be initially defined during project 

scoping, along \-\'1th the identification of preliminary 
remedial alternatives. 

2) Rl/FS Guidance requires that the FS include a 
determination of the areas or volumes of media to which 
general response actions apply. This determination is 
essential for each operable unit to effectively develop and 
evaluate each remedial alternative on the basis of 
effectiveness, implementability, and cost. The Work Plan 
does not identify this. 

Response The site will be handled as one operable unit with several 
possible suboperable units within this unit. After potential 
remedial technologies have been chosen, the suboperable 
units will be defined for each site condition requiring 
remediation. Each suboperable unit should meet at least one 
response objective. 
-All remedial alternatives that pass the initial screening 
process will be further evaluated and compared according to 
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Section 5.2. 
Evaluation This comment has partially been addressed. Section 5. 0 Task 

Plan for the FS has been rewrinen to include a greater 
discussion of the FS process. 
-Data Gaps - The use of suboperable units is appropriate, 
however, these should be identified and the technologies 
listed in Table 5.1 -1 should specify which suboperable unit 
and/or media each specific technology will address. 
-The FS discussion does not state that "volumes or areas of 
media" which require remediation will be detennined. 

Comment 20 p. 5-3 - Section 5.4 Screening of Technologies, discusses the 
approach to the technologies evaluations. However, the 
section is unclear and does not specifically conform to EPA 
Guidance. The following EPA requirements are not stated: 
1) First, the universe of potential technologies and process 

options are screened on the basis of technical 
implementability. During this step, entire classes of 
technologies are eliminated from consideration. 

2) Second, following the initial screening, all process 
options associated wirh each technology type are 
evaluated on the basis of effectiveness, technical 
implementability, and cost. One representative process 
option is then selected for each technology groupage. 

The top sentence indicates a "phased approach" to alternative 
development may occur. This suggests that alternatives may 
be developed for each operable unit in phases. However, 
Section 5.5 states: "Each remedial alternative will be an 
overall sire remedy". This suggests that alternatives will be 
developed which address all operable units, together. 
- This section needs to clarify the FS approach to: (1) the 
identification of operable units; and (2) the alternative 
development process. 

Response Agree. This section has been rewritten to include the 
screening of technologies on the basis of suitability to site 
characteristics, compatibility with waste characteristics, and 
technology limitations. 

Evaluation This comment has been partially addressed. 
-Data Gaps - Although additional information is provided 
in Section 5.1.4, the approach is still not consistent with the 
CERCLA RI/FS Guidance which specifies two levels of 
technology screening. The first is based on technical 
implementability, and the second is based on effectiveness, 
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implementability, and cost. 
-Also, SEAD/ ESE should include a preliminary listing of 
suboperable units in Section 5.0 (refer to the evaluation of 
the response to Corrunent 19) . 

Comment 21 p. 6-4 - Section 6.2 Project Schedule - This section should 
provide a detailed schedule for all field investigation 
activities, including; drilling, soil sampling, ground sampling, 
etc. 

Response The schedule will be negotiated between EPNNYSDEC and 
SEAD. 

Evaluation Response not acceptable. 
- Data Gaps - A schedule should be provided in the RQAPP 
which specifies the sequence of field activities, and estimates 
the lengrh of field rime that each component of the Rl will 
require in weeks or months. 

Appendix A - Field Sampling and .1\nalysis Plan 

Comment 22 p. A-2 - Paragraph 4 Boring Log Dara - As part of the 
feasibility study geotechn.ical information is usually required 
when designing a remediation system. Although included on 
Figure A-1, this information should be recorded. Field Boring 
Log, the text does not specifically enumerate recorcling blow 
count as pan of perfonning the Standard Penetration Test 
ASTM D 1586. 
- As geotechnical information is critical when evaluating 
remedial alternatives, soil samples representative of specific 
soil types, locations at the site, and stratigraphic horizons 
should be retained and analyzed for soil mechanical 
properties. Tests that should be performed include the 
following: 

Gradation (Grain size analysis with hydrometer): ASTM 
D-422; 

• Atterburg Limits: ASTM D-4318 and 427; 
• Modified Proctor Compaction (soil moisture/density 

relationship); 
• Water Content: ASTM D-2216 
• One-Dimensional Consolidation: ASTM D-2435 or 4186 

samples for the above test need to be undisturbed 
samples obtained with a thin walled tube sampler (shelby 
rube) used in conjunction with a drill rig and performed 
according to ASTM D-158 7. 
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Response 

Evaluation 

Permeability of Soil : ASTM D-2434 for coarse soil with 
little fines or by manufacturer methods on a tn -axiaJ 
sheer device for fine grained soils. 

- Table 2-1 includes quantities required in order to perform 
such tests. For all but the first three above mentioned tests , 
larger quantities of soil are required that can be obtained 
from a split spoon sampler with a hollow stem auger drill rig. 
These samples should be obtained from the test pit 
evaluations. The samples retained for geotechnical analysis 
should be screened in the field with a photoionization 
detector for volatile organics. Geotechnical testing 
laboratories commonly do not have the capability to perform 
these tests in any other than Level D protection. An upper 
limited value or volatile organics would have to be chosen 
below which geotechnical laboratory technicians could safely 
handle the soil. 
- Table 2.2 identified additional analyses which should be 
conducted during the RI to provide the data needed for 
ground water treatment system design. 
Agree. Blow counts will be recorded. Test pits have been 
excluded from the RI. 
The comment has not been addressed. 
- Data Gaps - Dara needs of the FS have not been defined 
in Section 3.5 Data Gaps of the R\tVP. In addition, Table 4-
3-1 of the RWP does not specify any geotechnical analysis of 
soil boring samples (i.e., gradation, atterburg, limi ts, etc .) nor 
any of the recommended analyses for ground water (e.g. , pH, 
TOC, Temp. , DO 2, TDS specific conductance, total hardness, 
Fe+3, NH~+, K+ ). 
-Refer to the evaluation of rhe response to Comment 16 
regarding the elimination of test pits from this program. 

Comment 23 p. F-2 - Append.ix F Scope of Work 
-Section 1.5 Units to be Investigated Under this Contract, 
states that this investigation will focus on four SWMUs 
(cooling water pond, ash landfill, burning pits, abandoned 
incinerator building) . The Work Plan., however, does not give 
an adequate discussion of the RI/FS objectives as they relate 
exclusively to each SWMU. For instance, is the incinerator 
building to be evaluated in the FS as an operable unit, and 
will remedial activities such as decontamination/ demolition 
be considered? 
-The Work Plan should identify the interrelationship of each 
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SWMU to operable unit identifica tion. It may also be 
appropriate to identify potential remedial alternatives specific 
to each SWMU. 

Response Each of the possible contaminacion sources will be handled 
as one operable uJlit ½rithin the ash landfill area. 

Evaluation Response generally acceptable. Preliminary remedial 
alternatives have been identified in Table 3.2-1 of the RWP, 
for the various media of concern. For consistency, however, 
the terrn "suboperable units" should be used in subsequent 
discussions. 

Comment 24 The currenr analytical protocol for the RI is limited to metals 
and VOCs, and EP toxicity testing. It is recommended that 
a subpart of all environmental samples be analyzed for all 
Target Compounds Llst (TCL) analytes including; semivolarile 
organics, pesticides, PCBs, herbicides and cyanide. This data 
is required to develop a risk assessment in accordance ,"lith 
the "Risk Assessment Guidance for Superfund" (EPA 1990). 
Consideration should also be given to explaining the proposed 
EP toxicity protocol for the more current TCLP analysis cited 
under RCRA. 

cv8lumion Comment not effectively addressed. 
- Data Gaps - The RWP states in some sections that 
compounds on the Target Compound Llsr (TCL) will be 
analyzed for, but references to the TCL are inconsistent, often 
inaccurate, and incomplete. This suggests the analytical 
protocol may not be acceptable. 
-For instance, Section 4.2 .3 states that surface water samples 
will be analyzed for 'VOCs, TCL metals, acid extractables, and 
pesticides". There are no metals on the TCL; rather the 
Target Analyte List (T AL) should be referenced for metals. 
The reference to VOCs should be "TCL volatiles". Also, the 
protocol does not include; base neutral extractables, 
herbicides, and cyanide. 
-The RWP should be corrected to include the full TCL/T AL. 
The correct way to reference these analyses in the text is to 
state that; "media samples will be analyzed for the full TCL 
(volatile organics, semivolatile organics, pesticides, herbicides, 
PCBs, and cyanide), and the full TAL (metals). 

Comment 25 The Work Plan does not include a general waste management 
plan for classification, storage and disposal of all waste 
materials generated during the RI (i.e., drill cutting, 
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purge/ development well water, excavated soils etc.). 
-A contingency plan for handling and disposing all hazardous 
materials generated during rhe RJ should be developed. 

Evaluation Comment not addressed. 
- Data Gaps - The RFSAP has nor provided an adequate 
discussion of waste management for RI-generated wastes. 

Comment 26 In order to fully scope remedial alternatives, stream sediment 
sampling and analysis and geotechndaJ soil mechanics tests 
should be included in this study. More detail is needed in 
identifying the incinerator building as a possible point source 
for contamination. 

Ev,:d uation Comment partially addressed. Sediment sarr{pling is included 
in the RWP. 
- Data Gaps - Geotechnical testing of soil samples is not 
proposed. 
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B. Evaluation of Responses to U.S. EPA Region II Comments - Federal 
Facilicies Section, Miriam Maninez, Project Manager, (May 15, 1990) 

Comment 2 7 p. 2-3. Since floating product appeared to be diesel fuel was 
detected on site, we suggest that aerial photographs might 
reveal areas of soil discoloration corresponding to oil spills. 
-It was asserted that there are no location-specific ARARs to 
be considered for this site. However, the site is not too far 
from the prime vineyards of N.Y. State on the eastern bank 
of Lake Seneca. Ir may be that the requirements of the 
Fannland Prorecrion Policy Act of 1981 (see 7 CFR 658) 
should be exIDlined. 

Response Agree. The sampling parameters have been expanded and 
will include cadmium. Radioactive residues are not knovv'Tl 
to exist in the landfill area. In addition, location-specific 
ARARs concerning wetlands have been included in this 
section, but the criteria included in 7 Code of Federal 
Regulations (CFR) 658 (Fannland Protection Policy Act of 
1981 ) are not applicable. 

Evaluation The specific reason why the above stated location-specific 
ARAR does not apply, should be stated. 

Commen t 28 p. 3-2. According lu the Work Plan no significant connection 
exists between the upper aquifer and the lower aquifer. The 
work plan does not provide basis for supporting such 
conclusions. Previous srud.ies conducted in this area indicate 
that hard shale exists below approximately 10 feet of 
overburden and weathered shale. Fractures or joints might 
be capable of transmitting significant quantities of water in 
the hard shale zone. The Work Plan should include 
information on the fracture and joining patterns for this 
formation and in situ rests should be performed to more 
conclusively define the hydraulic conductivity of the various 
zones of potential migration. 

Response Agree. Existing information concerning site hydrogeology is 
included in Section 2.0, Site Conditions. The RI will include 
hydraulic conductivity tests for the potential migration zones. 

Evaluation The comment is partially addressed. Additional information 
is provided in Section 2.4.4 of the RWP regarding the aquifer 
characteristics (i.e., hydraulic conductiviry) under the site. 
The RWP still concludes that 11no significant connection exists 
between the upper and lower aquifer'', but does not provide 
additional information to justify this statement. Supporting 
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Comment 29 

Response 
Evaluation 

information should be included. 
Data Gaps . Section 4.2.1.4 of the RI proposes to conduct 
slug tests on five newly installed shallow wells. No slug 
testing is proposed for the deep monitoring weUs; therefore, 
the RI does not propose to assess the hydraulic conductivity 
of the bedrock layer. 

p . 3-3 - The plume of contamination is described as moving 
above the bedrock in the shallow aquifer. Volatilization of 
contaminants from the ground water into residential 
basements is a potential exposure scenario, and should be 
addressed in the assessment. 
Agree. This \'\,ill be included in the conceptual site model. 
Response not accepra ble. 
-Data Gaps - Page 3-7 of the RWP states that direct dermal 
contact through showering is a potential exposure pathway · 
to contaminants in ground water. However, neither the text 
nor the conceptual model (Figure 3.1 -1) specify volatilization 
of ground water as a release mechanism, nor inhalation of 
contaminants as a potential exposure route from ground 
water. 

Comment 30 p. 4-4 - Figure 4-1 - Analytical data for water samples 
taken from wells PT-11 , PT-23 and PT-26 were received \.vith 
the work plan, but these wells are not shovm in Figure 4-1, 
the Proposed Sampling Locations. Are these wells on sjte, 
and \vill Ihey be sampled in the remedial investigation? 

Response Agree. The locations of all existing monitor wells are shown 
in Figure 4.2 -1. All existing wells will be sampled in the RI. 

Evaluation The comment is partially addressed. PT-11 and PT-26 (but 
not PT-23) have been included in Figure 4.2-1 (page 4-5, 
RWP). 

Comment 3 1 p. 4.5 . Will the background monitoring well (MW-2) be 
located up-gradient of all potential on-post source areas not 
yet characterized? 

Response The background well will be located upgradient of all the 
potential onpost contamination sources identified in the 
conceptual site model. 

Evaluation The comment is partially addressed. 
-Data Gaps - An upgradient deep well is proposed (MW-41D) 
to evaluate the background water quality conditions in the 
deep zone. No upgradienr shallow well is proposed to 
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evaluate the background water quality conditions in the 
upper aquifer. (Note that the well numbering scheme has 
been changed in the RWP) . 

Comment 32 p. 4-11, 12 - An HNU anaJyzer will be utilized to rake reaJ 
tune measurements. 

at the excavation area continuously upon approach and 
continuously during excavation; 
at the backhoe operation continuously v.rith screening of 
each bucket of soil and daily of excavated soil piles; and 
at the monitor well installation continuously during the 
penetration and removal of coring rube, continuously 
during the cleaning of equipment, and during the 5-
minute intervals when the borehole is open. 

Comments on the Air Monitoring Plan 

Comment 33 Inhalation has been properly identified as an exposure 
pathway of concern. For the baseline risk assessment, 
inhalation of volatilized VOCs from soils and surface water 
and of particulates must be addressed. EPA should receive 
a copy of the baseline risk assessment for review. 
-With regard to monitoring, EPA recommends that 
particulates be sampled for as well as VOCs. New York State 
Depanmenr of Environmental Conservation (NYSDEC) has 
guidance regarding short term dust concentrations at the site 
perimeter (15 minute standard of 150 ug/m3

). NYSDEC 
should be contacted for further details . Monitoring 
paniculates during the Rl work may also be useful in 
determining emission rates if excavation is required for site 
remediation. 
-for public safety, it is inappropriate to compare 
concentrations to worker safety standards because they do 
not consider sensitive populations and are valid for 8 hour 
exposure periods. NYSDEC also has guidance for established 
fence-line action levels. EPA has attached a copy of this 
guidance. 
-Consideration must be given to whether HNU has a low 
enough detection limits for the contaminants of concern. 
EPA can assist with this inform. 

Response The HNU will be used to determine if respiratory protection 
is needed d,uring the ru. 

Evaluation The comment has not been adequately addressed. ESE and 
SEAD acknowledge the comments regarding the utilization 
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Comment 34 

Response 
Evaluation 

Comment 35· 

Response 
Evaluation 

Comment 36 

Evaluation 

of an HNu; however, they do not respond to the specific 
issues cited above. 
-Data Gaps - The RWP does not discuss how SE.AD/ESE 
intends to address the issues of volatilization (and the 
subsequent inhalation) of VOCs from site media, and/or 
inhalation/ingestion of particulates within the Risk 
Assessment. 
-The RWP does not include or specify rnon.itoring for 
particulates during field work The RWP also does not 
reference the NYSDEC guidance for establishing fence-line 
action levels, or provide an analysis of whether the HNu has 
a low enough detection limit for the contaminants of concern. 

p. 4-20, 21 - The risk assessment work plan does not 
address future potential contaminant concentrations in 
affected media or potential future uses of affected 
areas/media. These issues must be addressed in the 
baseline/ no action risk assessment. 
See comment 48, May 8, 1990. 
This comment has not been adequately addressed. 
-Data Gaps - The RWP should provide some discussion in 
Section 4.5 Risk Assessment as to how issues regarding future 
"predicted" contaminant concentrations will be determined, 
and how future land usage will be evaluated. 

p. A-13 - Section A.2.3 - Ground Water Sampling, the Draft 
RI/ FS indicates each monitoring well screen \Vill be sampled 
once. \VMD recommend nvo sampling rounds be conducted, 
in different seasons. 
Disagree. Not feasible for proposed Rl/ FS. 
Response acceptable; however, comment deferred to EPA for 
consideration. 

The Draft RI/FS indicates civilian and military personnel on 
the base that contains the ash landfill. It is not indicated if 
the potable water on this base is undergoing a continuous 
monitoring program. EPA recommends a monitoring program 
for the contaminants of concern be instituted to safeguard the 
health of the personnel at the Seneca Army Depot. 
Comment not addressed. 
-Data Gaps - Section 4.2.1 Ground Water rnvestlggtion does 
not discuss the implementation of a ground water monitoring 
program to safeguard the health of base personnel. 
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Comment 37 Lake Seneca receives surface water runoff from the landfill 
area, as indicated in the Rl/ FS . Thus, there is a possibility 
of contamination transport via this mechanism. EPA 
recommends surface water sampling along these nibutaries 
as well as at the outfall into Lake Seneca. 

Evaluation Comment partially addressed. AJthough no sampling is 
proposed specifically at the outfall to Lake Seneca, sampling 
within the drainage areas and tributaries leading to the lake 
is proposed in the R WP. 

Comment 38 Please be aware for drinking water analysis for VOCs, the 
only acceptable means is the EPA Series methodology. 

Evaluation Comment not addressed. 
-Data Gaps - SEAD/ ESE proposes use of Method SW 8240 
which is not suitable for assessing drinking water quality. 
The required method for analyzing for VOCs in drinking 
water is EPA Method 524.2 (EPA 600/ 4-88-039, December 
1988) . 

Comment 39 Alrhough the RA includes the task of delineation of 
floodplains (p. 4-33), a floodplains assessment of impacted 
areas should be included in the list of field investigations to 
be performed (pp. 4-37, 38) . In addition to rhe delineation 
of the floodplain of concern (the 500-year floodplain), the 
assessment should include an analysis of appropriate 
measures to protect the region from flooding. 

Comment 40 The planned characterization of endangered or threatened 
species at SEAD (p. 3-26) should be performed consistent 
with the Endangered Species Act of 1973, as amended (16 
USC 1531), including consultation wirh the Fish and Wildlife 
Service. The following person can be contacted to request 
a detennination of the presence of endangered or threatened 
species, or critical habitats. (Include a map of the affected 
area when making the request.) Mr. Leonard Corin Field 
Supervisor, U.S. Fish and Wildlife Service, 100 Grange Place, 
Room 202, Cortland, New York 13045. 

Comment 41 Section 3.3.2.1 states that, ''There are no registered historical 
buildings, nor have there been any significant archeological 
findings, within the SEAD area." However, it does not 
appear that a proper cultural resource survey has been 
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undertaken. A determination of the presence of, and 
potential impacts on, cultural resources , in compliance with 
the National Historic Preservation Act, is a necessary 
component of the RI/FS process. Included in such a study 
is a determination ofthe presence or absence of such 
resources in each of the study areas where eanh-disturbing 
activities would occur in association with any possible 
remedial actions . This process is referred to as a stage I 
survey. Information on the survey can be found in the 
CERCWSARA Review Manual, which can be sent to you 
upon request. 
- Historical information can be obtained from the New York 
State Historic Preservation Office. These and other sources 
should be used to assist the archaeologists carrying out the 
survey in determining the nature and extent of any necessary 
subsurface testing. 

Comment 42 A determination must be made of the presence or absence of, 
and direct or indirect impact on, significant agricultural lands. 
The Soil Conservation Service and the local Soil Conservation 
District should be contacted. Further information on this 
process can be found in the CERCLA/SARA Review Manual. 

Comment 43 p. 4-33, Objective #5 - Although the current understanding 
of the nature of contaminants at the site suggests that the 
potential for ind.icawr chemicals bioaccumulating through the 
food chain is low, we recommend thaI rhe methods used in 
a bioaccumularion study be investigated as well as presented 
in the work plan. 

Comment 44 p. 4-35, states "if this screening indicates the potential for 
significant bioaccumulation, tissue sampling ... Review of 
current data does not indicate a need for this sampling." We 
suggest to do the screening firsr, to see if you come up with 
the same assumption. · 

Comment 45 p. C-10, section 1.4, mentions a limited wetland northwest 
of the incinerator. This area needs to be included in all 
figures. 

Cunum:nL 46 p. C-53, section 4. 7.1, indicates that final locations for the 
soil sampling vrol be determined after the approval of the 
USACE project manager. We request consultation with 
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EPNNYSDEC. 
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C. Evaluation of Responses to NYSDEC Comments - Federal Projects 
Section, Kamal Gupra (April 19, 1990) 

Comment 4 7 The parame rers fo r soil and water sample analysis, as 
presented in Table 4 -3 of the report indicates that the 
samples will be resred for volatile organics and few metals 
(mercury, arsenic, selenium, ICAP: Ba, Cd, Cr, Pb and Ag). 
The lisr does nor include testing for semivolatiles, 
pesticides/PCBs and many other metals. It is also not clear 
that the volatile organics include all the volatiles listed in the 
Target Compound List (TCL) or not. The potential 
contaminants listed for the site include heavy metals, 
herbicides, explosives and radioactive residues. NYSDEC 
recommends that the samples be analyzed for full Target 
Compound List (Arrnchmenr "A") and a radiation survey for 
alpha, beta and gamma particles should be performed. 
Additionally, the detecLion limit for lead has been indicated 
as 44. 7 ug/1 (see page C-63). The Contract Required 
Quanrirarion Limit for lead is 5 ug/1. Please eruure that the 
testing laboratory meets all quantitation limits as indicated 
in the attached TCLs. 

Response Table 4-3 Agree. The samples will be analyzed for the 
property p3rarneters and full target compound list (TCL). 
Radioactive residues and explosives are not knov,TI Lo exist 
in the landfill area. The quantitation limit for lead has been 
changed to 5.0 ppb. 

Eva luarion This commenr h3 S heen partially addressed. Table 4.3-1 
(page 4 -27, RWP) includes analysis for semivolatiles, 
pesLici<les/PCBs and lotal metals for soil and water samples. 
The detection limit for lead has been changed. 
-Data Gaps - Table 4.3-1 does not specify that volatiles will 
be analyzed for the full TCL. A statement to this effect 
should be added to the table. Explosives, radioactive 
materials, and herbicides are not considered potential 
contaminants by SEAD/ESE in the RWP. Screening for 
radionuclides should be conducted during the RI, therefore; 
this should be included in the RWP. SEAD/ESE should also 
consider including analysis for herbicides for a subset of the 
media samples collected. 

Comment 48 The purpose and scope of the study, Section 3-1, is to 
identify potential environmental risks attributable to site 
contaminants. To accomplish this task, Section · 5.2 endeavors 

26 

E-27 



Response 

Evaluation 
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ro eva]uare potential receptors, "critical" migration pathways 
311d establish clean-up levels rhat are protective of the 
envirunrnenL However, as proposed, this study will not 
provide enough information to make a proper judgement 
about environmental impact at the site. There are no 
proposals for ecological characterization of the site, no 
identification of ecological receptors and no detennination of 
important or critical habitats used by fish and wildlife species 
or populations ar the site. 
-The NYSDEC recommends that the enclosed Attachment "B", 
Habitat Based Assessment (HBA), be used in the evaluation 
of the existing ecological values of the site and adjacent areas 
and the subsequent environmental risk assessment. We 
recommend Step 1 and Step 3 of the HBA during Phase I of 
the RI/FS process. 
-The work plan, Section 3.4.2, discusses the identification of 
applicable or relevant and appropriate requirements (ARARs); 
however, /u-ticle 15 (Water Resources Law) and Article 24 
(Freshwater Wetland Act) are not included as location 
specific AR.AR.s. There are several New York State regulated 
wetlands located on the Seneca Anny depot which could be 
impacted by released from the sire. In addition, many of the 
tributaries along Seneca Lake have seasonal salmoid runs 
from the lake und/or support aquatic life. 
-The work plan indicates that the site conramjnams may have 
migrated to Seneca Lake through surlace runoff. However, 
the study does not propose any sedirnenr sampling. The 
NYSD£C feels that sediment sampling should be accomplished 
within the drainage patterns leaving the site and wetlands 
potentially receiving runoff from the site. 
-It is imponant that the work plan include an evaluation of 
the existing environment, analysis of sediments within the 
stream system or wetlands and identify all potential ARA.Rs. 
Agree. Ecological characterization and receptors have been 
included in the scoping section, Section 2.0, and risk 
assessment (RA) section (Section 4.5), of the WP Wetland 
ARARs have been included in the location-specific ARAR.s 

section. In addition, sediment sampling will be included in 
the RI. 
This comment has been partially addressed. The RWP 
proposes: (1) site surveys (avian observation, vegetation 
analysis); (2) analysis to aquatic/terrestrial receptors to 
determine species richness and evenness; (3) a wetlands 
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assessment; and ( 4) a swvey of critical or sensitive habitats 
and endangered species. Sediment sampling is also proposed 
in drainage areas. 
-Data Gaps - Article 15 (Water Resources Law) and Articl e 
24 (Freshwater Wetland Art) are nor included as location 
specific AHA.Rs. fn addition, no reference to the NYSDEC 
"Habitat Based Assessment" were noted in Section 4.5.2. 
-EPA recommends that the wetlands delineation be performed 
according to the "Federal Manual for Identifying and 
Delineating Wetlands" (an Interagency Cooperation 
Publication, dated January 1989). 

Comment 49 Another concern with this site is the protection of private 
water supplies do\.'.rngradient of the Ash Landfill. In addition, 
if contaminated ground water reaches private residences, 
exposure via basement seepage and vapor inhalation is also 
possible. As is clearly shown on Figures 13, 14 and 15 of 
the report, the contaminant plume currently extends past the 
perimeter road to the west of the landfill, therefore, off-site 
impJcr is a possibility. The proposed location of the new 
monitoring wells shovm in Figure 4-1 of the report will help 
define the width of the contaminant plume but will do 
nothing to track its downgradient extent. To ensure that 
private citizens downgradient of the Ash Landfill will not be 
exposed to the conraminants in ground water at least two 
monitoring ,,veils must be installed off-site to the west of the 
railroa<l tracks and a program initiated to sample private 
\':ells downgrad.ient of the landfill. If contaminants are found 
in the piivate wells, interim remedial measures may be 
necessary to avoid human exposure. If contaminants are not 
found, information on the hydraulic conductivity of the 
aquifer(s) of concern may give an estimation of the time 
before contaminants reach the dovmgradient private wells. 
Thus, measurement of the hydraulic conductivity of the 
aquifer(s) in question is essential. 

Response Agree. Hydraulic conductivity will be included in the RI. 
Private wells offsite are currently being sampled. 

Evaluation The comment has partially been addressed. Two monitoring 
wells are proposed ro be installed off-site to the west of the 
railroad track (one shallow and one deep). 
-The RWP states (page 4-3) that three private offsite wells 
(one deep and two shallow) have been sampled and are "free 
from any of the contaminants identified at the Ash Landfill 
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area". The RWP also states that other wells in the area will 
be identified in "the inventory' and that their ''water quality 
vvill be reviewed, where available". 
-Data Gaps - The RWP does not mention that offsite weUs 
will be sampled or are currently being sampled. Also, 
sufficient justification that the offsite wells are free of 
contamination has not been provided. 

Comment 50 The January 4, 1990 sample results provided include results 
for sites PT-11, 23 and 26, and, Farmhouse (shallow, deep) 
and Barn Well. Figure 4-1 should be revised to include these 
locations. 

Response Agree. Well locations PT-11, PT-23, and PT-26 have been 
included in the revised well location figures. 

Evaluation The comment is partially addressed. PT-11 and PT-26 are 
included in Figure 4.2-1 but, Location PT-23, the Farmhouse 
and the Barn Well are not. 

Corrunenr 51 The remedial invesrigation must include air sample collection 
and compound specific laboratory analysis. Th.is ,.vilJ. 
establish the present impact of the site on air quality and also 
provide background levels to use in conjunction with data 
generated during remedial activities. 

Response Disagree. Air sampliDg is not identified as an important task 
in the revised scoping and conceptual sire model. However, 
dust sampling of the incinerator building for analysis of 
incinerator-operation-related contaminants "'rill be included 
in the RI. 

Evaluation The use of air sampling instead of air monitoring is 
discretionary, and ro be decided by the regulatory agency. 
As a result, the above response may be acceptable. The 
following comments, however, are noted. 
-Data Gaps• The RWP needs to include a greater discussion 
as to how the air pathway will be evaluated in the risk 
assessment. In addition, the air monitoring program should 
include monitoring for dust/particulates during all invasive 
field work. 

Comment 52 p. 3-2 - What data are currently available to justify the 
conclusion that there is no connection between shallow 
ground water and deep aquifers? 

Response Based on the general geology of the site, it is unlikely that 
there is a connection between the shallow ground water and 
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deep aquifers. 
Evaluation This response is not adequate. 

-Data Gaps - More information should be provided to justify 
the statement "There is no evidence of a significant 
connection between the shallow ground water and the deeper 
aquifers" (page 3-3, RWP). 

Comment 53 p. A-6, A-7, A-9. Text on page A-6 and Figure A-7 indicate 
that the two inch well casing will be made of stainless-s teel 
pipe; hov.:ever, on Page A-9 a polyvinyl chloride (PVC) casing 
is described. The use of PVC in constructing long-tenn wells 
are not accepLable to NYSD£C. This discrepancy should be 
cleared up. 

Response Disagree. The wells will be constructed Vvith polyvinyl 
chloride (PVC) casing as are the existing wells. 

Evaluation The Region II QA Manual suggests the use of PVC casing in 
well constnJction only in cases where trace metals are 
suspected. Thus, the use of PVC is not appropriate. 

Corrunent 54 p. A-13. The recorrunended procedure for ground water 
sampling during a remedial investigation includes quarterly 
sampling to evaluate seasonal differences . Analytical 
parameters should include the full TCL (target compound list) 
ar least for ilie first sampling event. Subsequent events may 
use a modified parameter list based on the findings of first 
sampling round and the concurrence of l\TYSDEC. The need 
for additional sampling vvill be evaluated after the quanerly 
sampling has been concluded. Ground water levels should 
be measured monthly or such selected intervals to evaluate 
seasonal differences in water table elevation. 

Response The wells ,,,rill be analyzed for the full TCL. The existing 
ground water monitor data will be incorporated into the data 
obtained during the Ri to evaluate seasonal differences. 
Further discussion is required with regard to this issue. 

Evaluation The comment is partially addressed. Incorporating the 
existing ground water monitoring dara with the data obtained 
during the RI will not necessarily help evaluate seasonal 
differences. Further discussion on this issue is required. 

Comment 55 p. C-63. Detection limits for ground water samples should 
be, at a mini.mum, equal to the NYSDOH Maximum 
Contaminant Limits (MCLs) found in 10 NYCRR Part 5. This 
is particularly important when drinking water supplies are 
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Response 

£valuation 

threatened, as they are in this case_ 
Contact-Required Quantitation Limits (CRQL) vvill be used as 
minimum criteria. 
Response unacceptable_ 
-Data Gaps - CRQLs are not necessarily set at levels below 
state or federal standards or criteria for drinking water_ A 
comparison of CRQLs with relevant standards is required to 
evaluate this. In cases where the CRQL exceeds relevant 
standards, a lower detection limit should be requested for 
that parameter_ 
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D. Evaluation of Responses to U.S. EPA II Comments - Federal Facilities 
Secrion, Miriam Martinez, Project Manager (May 23, 1990) 

Commenrs 55 

Response 
Evaluation 

Comment 56 

Response 
Evaluation 

p. 4 -8 - Toxicity Chonicreristic Lec1ching Procedure (TCLP) has 
replaced EPTOX. Use TCLP in place of EPTOX for soil boring 
and test pit samples. This method is attached. 
Agree. TCLP will be included in RI section 4.0. 
Comment not addressed. 
-Data Gaps - TCLP analysis is not included in Section 4.0 of 
the RWP. SEAD/ ESE should provide justification for this 
omission. 

p. 4-14,15 - Sampling Equipment 
a. Since metals will be sampled for, a 10% nitric acid rinse 
is to be inserted berween steps b and c. For carbon steel split 
spoons, this rinse is to be reduced to 1 % HN03 • A tap water 
rinse is to follow Lhe nit.ric acid rinse. 
b. The deionized warer rinse, step c, is to follow the solvent 
rinse, step d. The equipment is to air dry, as in step e. 
Purging Equipment 
a. All of the downholc equipment is to be washed on the 
out~ide and flushed on the inside with non-phosphate 
detergent solution, then rinsed thoroughly inside and outside 
vvith tap water, followed by deionized water. 
Drilling and Excavation Equipment 
a. Down hole sampling tools, such as split spoons, are to be 
decontaminated according to the previous procedure for 
sampling equipment. 
b. Well casings and screens are to be steam cleaned prior to 
installation. 
Agree. All corrunents have been incorporated. 
The above comments have not been addressed. 
-Data Gaps - Section 4.2. 7 has not been revised in accordance 
with the procedures specified above. The decontamination 
procedures in the RWP (Section 4.2.7, page 4-23) have not 
been modified from the draft WP, and are not in compliance 
with Region U CERCLA Quality Assurance Manual, Revision 
I, October, 1989, nor are they consistent with procedures in 
the Revised QAPP (RQAPP) (Appendix C). The correct 
decontamination procedure is as follows: 

1. Wash and scrub with low phosphate detergent, 
2. Tap water rinse, 
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Comment 57 
(p. 4-17) 

Response 

E:valuation 

Comment 58 

(p. 4-9) 

Response 

Evaluation 

3. Rinse with 10% HN03 ultrapure (linse with 1 %, HN03 if 
the equipment being decontaminated is constructed of 
carbon steel)) 

4. Tap water rinse, 
5. An acetone only rinse, or a methanol rinse followed by a 

hexane rinse (solvents must be pesticide grade or better), 
6. Thorough rinse with deionized demonstrated analyte free 

water, 
7. Air dry, and 
8. Wrap in aluminum foil for transport. 
The above procedures should be included both in the R WP 
and · in the RQAPP (Appendix C, page C-51) to maintain 
continuity. 

1. Rinsme blanks are required for soil samples, and are to be 
analyzed as water samples for volatile organics and metals. 
2. The frequency for rinsare blanks is one per decontamination 
event, not to exceed one per day. 
3. The EP Toxicity procedure has been replaced by the TCLP 
procedure. 
Agree. All comments have been incorporated. The EP 
Toxicity procedure has been replaced by TCLP procedure. 
The above conunents have not been addressed. 
-Data Gaps - Table 4.3-1 (page 4-28, RWP) does nor include 
rinsate blanks for soil samples. The RWP does not include 
TCLP analysis. 

Data is to be validated according to Region II data validation 
SOPs, 
not the Functional Guidelines. Copies of the SOPs are 
attached. 
Agree. The Region II data validation standard operating 
procedures (SOPs) have been included. 
Response generally acceptable. Section 8.4 of the (RQAPP) 
states that although EPA CLP analytical protocols will not be 
followed, the EPA CLP data validation procedures vvill be 
followed. The following SOPs are provided in Attachment B 
of the RQAPP: 
• SOP No. HW-6, Revision #7 - CLP Organics Data Review 

and Preliminary Review (March 1990); and 

• SOP No. HW-2, Evaluation of Metals Data for the CLP, 
based on SOW 7 /88, Rev. 2/89. SOP Revision X. 
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Comment 59 

(app. A) 
Response 

Evaluation 
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-Data Gaps - Note that EPA CLP validation protocols must be 
modified when they are used to validate data obtained using 
non-CLP methods. SEAD/ ESE should propose such 
modifications and coordinate this activity v.rith the Region II 
QA office. 

The soil gas sampling procedure is to be included in Appendix 
A. 

Disagree. The soil gas sampling procedure is included in the 
Soil Gas Work Plan, under a separate cover. 
The comment has nor been addressed. 
-Data Gaps - Section 4 .2.2.2 of the RWP discusses the soil gas 
survey, however, provides no discussion of the strategy and/or 
methods to be employed, nor is there any reference given to 
a separate "Soil Gas Survey Work Plan". rf this document 
exists, it should be referenced and provided for review, or else 
the soil gas survey should be discussed in detail \.vithin the 
RWP and the FSAP. 

Comment 60 1. Why is 5 ppm Ltle sc reening level at which ro stop 
drilling? 

(app. A) Isn't this level rather ],jgh? 
2. What is the criteria for choosing the one and only sample 
per boring to undergo chemical ana lysis? 

Response Agree. Four discrete samples ,..,iJI be taken from each soil 
boring. 

Evaluation The above comments have not been adequately addressed. 
See evaluations for each comment below. 
1. -Data Gaps - No response to this comment is provided. 
Also, the Rf SAP (Appendix A) does not identify the screening 
level at which to stop drilling. 
2. This comment no longer applies, as the RWP proposes to 
collect samples at regular intervals. Note that the RWP and 
the RFSAP are inconsistent when identifying the number of 
samples to be collected per boring. 

Comment 61 1. Use a smaller stainless steel tool, such as a spoon scoop, 
for 

(p. A-4, 5) filling voe vials and homogenizing the rest of the sample. 
(The correct term for mixing a sample is homogenization. 
Compositing is the technique of mixing equal portions of 2 or 
more separate sample points or intervals.) 

34 

E-35 



Response 

Evaluation 

Comment 62 
(p. A-13, 14) 

Response 

Evaluation 

2. Keep in mind that the sample selection procedure 
described em ails the need for many sarnple borrles, as each 
sampling inte1val is to be packaged for laboratory analysis 
prior to making the sample selection. 
3. Is only one sample per boring considered a representative 
sampling event? I suggest taking at least 2 or 3 samples with 
at least one being collected from a set depth. 
Agree. Four discrete samples will be taken from each soil 
boring. 
The above comments have partially been addressed. See 
evaluations of each comment below. 
1. -Data Gaps - Section A.1 .3 of the RQAPP has not been 
modi.fiecl to include the use of a stainless steel spoon scoop 
in place of the trowel. Also, the term "homogenization" has 
not been used to describe sample mixing. 
2 . Discrete intervals are now proposed for selecting samples, 
therefore, this comment no longer applies. 
3. Three samples are proposed per boring in the RFSAP; 
however the RWP proposes collection of four. The RWP and 
the RPS.AP should be made to be consistent. 

1. Sampling must begin with.in 3 hours of purging. 
2. The one gaUon intermediate container is ro be Teflon, and 
cle211ed benveen samples in the same manner as the bailer. 
The use of an intermediate container is not required, sample 
bottles and filtering devices can be fill ed direcily from the 
bailer. 
3. Describe the metals filtering procedure. The apparatus is 
to be glass, polyethylene or polypropylene. The filter is to be 
cellulose-based 0.45 micron nominal pore size. Samples are 
acidified with concentrated nitric acid after filtering. See the 
attached method. 
Agree. A Teflon bailer will be used. The down hole portion 
of the pump in contact with the water) vvill be Teflon tubing; 
two 60-milliliter (ml) vials with Teflon septum will be used. 
Dissolved metals will not be analyzed for in this project. 
The above comments have been partially addressed. See 
evaluation of each comment below. 
1. The RQAPP does not specifically state that sampling will 
occur within 3 hours of purging; however, Section A.2.3 states 
"after 2 hours have elapsed, the well v..-ill be allowed to 
recharge within 75 percent of its static ]eve] before sampling" 
(p. A-14). 
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Comment 63 

(p. A-13, 14) 

Response 
f.valu arion 

Comment 64 

(p. A-23) 

Response 
Evaluation 

2 . -Da ta Gaps - The type of material which comprises the 
intermediate 1 gallon container is not specified on p. A-15 of 
the RQAPP; however, the use of this container pertains only 
to the collection of samples fo r metals ~ aJyses (i. e ., VOCs 
samples will be taken direc rly from the bailer). 
3. -Data Gaps - Inconsistencies have been identified vr.ith 
regard to the collection of filtered samples. Section 4.2 .1.3 
of the RWP states that all ground water samples vrill be 
analyzed for total and dissolved metals. This, however is not 
reflected in Table 4 .3-1 of the RWP, nor the above response 
which indicated analysis for dissolved metals will not occur. 
It is recommended that such analysis be included. 

I .State the parameters to be collected. Volatile orgaJUc 
samples 
are to be collected in 2 40 ml vials, and arc to be acidifi ed 
wilh 1: 1 HCl to pH < 2, as previously described in my 
comment on Section A.2 .3 . Metals samples are to be acidifi ed 
vr.ith concentrated HN03 ro pH <2, as described in another 
comment on Section A. 2.3. 
Agree. The parameters have been included. 
This comm em has partially been addressed. The above 
information is presented in Table 4.2-1 (page C-41 , RQAPP); 
however , it is recommended that this information also be 
provided in rhe RFSAP. 
-Data Gaps - Cyarude aqueous samples should be prese rved 
wirh Na OH ro pH> 12; nor pH < 2, as proposed in Table 4.2-1 
the RQAPP (Region II CERCLA Quality Assurance Manual , 
page 267). 

1.VOC samples are to be collected in 2 40 ml vials per 
sample. 
For metals and TCLP samples, the soil is to be homogenized 
as previously described in Section A.1.3. 
Test pit samples have been deleted from the SP. 
This comment has panially been addressed. 
Thorough mixing of soil samples is proposed following 
collection of the sample for voe analysis, as recommended 
(p. A.1.3, FSAP) . See Evaluation to Comment 29, 
Section 3.1, regarding the elimination of Test Pits for this 

. program. 
-Data Gaps - Table 4.2.1 of the RQAPP proposes 1-40 ml vial 
per sample for VOC analysis, rather than the recommended 
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two 40 ml vials per sample. 

Commem 65 The ESE laboratory in Gainesville, Florida currently holds a 
conn-act 

(p. C-17) for organic analysis in the Contract Laborarory Program (CLP). 
For this project, the lab is approved for volatile organic 
sample analysis. However, ESE does not hold a CLP contract 
for inorgaruc analysis. The lab musr successfully analyze 
perfonnance evaluation (PE) samples supplied by this office. 
PE samples successfully analyzed for metals from other 
programs within the past 6 months may be submitted to this 
office for consideration. 

Response The ESE laborawry is already analyzing performance 
evaluation samples. However, the ESE laboratory will not do 
the analytical work for this project. 

Evaluation This comment has not been addressed. 

Comment 66 

(p .C-32) 

Response 
Evalu2tion 

-Data Gaps - Although ESE laboratories are not involved in 
this RI, the above mentioned policies v..1ill apply to the selected 
laboratory. Therefore, further discussion of the qualifications 
of the chosen laboratory must be provided. 

1. Rinsate blanks are ro be prepared for soil samples at the 
same rate 
stated above. Rinse blanks are to be prepared for volatile 
organic and metal analytes bur are not required for TCLP. 
Agree. This has been included in the revised QAPP. 
The above comment has not been addressed. 
-Data Gaps - Table 4.3-1 (page 4-28, 4-29) does not propose 
to include rinsare blanks when collecting soil samples. 

Comment 6 7 Step 3 - If bubbles are discovered in a filled VOC vials, then 
the 

(p. C-38) 

Response 
Evaluation 

sample must be retaken in a new vial. Simply topping off a 
vial with a bubble in it, is not sufficient, as the bubble may 
have de-gassed a portion of the sample. 
Agree. This has been included in the revised QAPP. 
The above response is unclear. Page C-40 states, "If a bubble 
is discovered., the cap should be removed, sample must be 
retaken and the bottle resealed and the bubble must not be 
evident. Simply topping off a vial with a bubble in it is not 
acceptable as the bubble may have degassed a portion of the 
sample". These. two statements are contradictory. The first 
statement implies that the same vial will be used to resarnple 
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Comment 68 

(p. C-39) 

Response 

Evaluation 

Cornmenr 69 

(p. C-39) 

Response 
Evaluation 

and the second statement says a vial cannot be reused or 
"rapped off' . If bubbles are discovered in a filled vial , then 
the sample must be retaken in a new vial. 

I .Sample containers are to be cleaned and quality controlled 
(by analysis) in accordance with the CLP Sample Bottle 
Repository Statement of Work (SBR-SOW). The foUov,ring are 
vendors who held bottle contracts and their commercial 
equivalent: 
a. I-Chern, Series 300 bottles 
b.Eagle Pitcher, Level I bottles. 
Analytical QC results of bonle blanks must be sent to this 
office prior to any field activities. 
The ESE laboratory uses conunercially purchased containers 
from I-Chem. 
The above response does not address the comments. 
-Data Gaps - SEAD/ESE do not indicate whether QC results 
v,'ill be sent to the Region II office. Also, in the response to 

Comment 12, SEAD/ESE state that the ESE laboratories will 
nor be involved in this project. Thus, the above reference to 

ESE Laboratories appears inappropriate. 

1.The deionized water used for cleaning procedures, the 
ultrapure water used to prepare equipment rinsate blanks, and 
the organic-free water used to prepare trip blanks must be 
found to be analyte-free by analysis for all parameters of 
concern. Analytical QC results for water blanks must be sent 
to this office prior to any field activities. The ,:varer is then 
to be analyzed monthly during field activities. 
Agree. This has been included in the QAPP. 
This comment has partially been addressed. Page C-53 (RWP) 
stares, "rap water used for decontamination purposes will be 
obtained from SEAD. A sample of the water will be collected 
ancl analyzed for the TCL compounds prior to the field effort". 

-Data Gaps - The RQAPP does not mention that the deionized 
water (used for cleaning procedures), the ultrapure water 
(used for equipment rinsate blanks), or the organk-free water 
(used to prepare trip blanks) will be analyzed or sent to 
Region rr. The RQAPP also does not mention that the water 
will be analyzed monthly during field activities. 
-Also, where does it state in the RQAPP that water used in the 
above procedures will be analyzed for all parameters of 
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concern before the beginning of any field activities? 

Comment 70 1. See my previous comments on Section 4.2.6 of rhe work 
plan. 
2. Organic samples are not to be filtered. 
3. For the metals filtering apparatus, change the decon 
procedure as follows: 

a. change rinse in (b) to tap water 
b. use 10% nitric acid in (c) 
c. remove (d) and (f). 

See the attached policy and procedure for metals filtration. 
Response Agree. This comment will be included in the revised QAPP. 

However, filtration vvill not be proposed for metals. 
Evaluation The above comments have been partially addressed. See the 

eva]uarion for each comment below. 
1. -Data Gaps - Section 4 .2. 7 (page 4-23, RvVP) has not been 

modified in accordance with the above recommended 
changes (refer to Comment 2). 

2. The above response suggests that filtering of organic 
samples ,,._,rill not occur. Also, no reference to filtering VOC 
samples was found in Section A.2.3 Ground Water 
Sampling of the RFSAP, as requested by EPA. 

3. The decontamination procedures discussed in the RQAPP 
(page C-51) have been revised, but still do not comply ,vith 
EPA Region II policy (ref er to Comment 2, or the Region 
II CERCL'\ Qu8liry Assurance Manual, page 38). 

Comment 71 1. For soil, scimpling, see my previous comments on Section 
A.1.2. 

(p. C-43-51) of Append.ix A, FSAP. In addition, the content of Section 
A.1.3. from Append.ix A should be included here. See my 
previous comments on Section A.1.3. of Appendix A, FSAP. 

Response Agree. The QAPP has been changed accordingly. However, 
sampling pits have been excluded from the WP. 

Evaluation 1. -Data Gaps - The previous comments on Section A.1.2 have 
not been fully addressed (refer to Comment 8); also, 
information from Section A. 1.3 of the draft WP has not 
been incorporated into the RQAPP. 

Comment 22 1. SW-846 methods may be used for volatile organics and 
metals 

(p. C-58) analyses. However, all CLP Statement of Work (SOW) 
quality control procedures must be followed. These QC 
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Response 

Evaluation 

procedures are found in Exhibit E in borh SOWs: 
a. CLP-SOW for Organic Analysis, dated 1/88, 
b. CLP-SOW for Inorganic Analysis , dated 7 /88. 
Note tha t for dissolved metals analyses, the environmental 
samples must be matrix matched to the standards used in 
the analysis. 

Quality control (QC) for ec1ch SW-846 method will be used. 
The deliverables v,rill be prepared according ro Exhibit B in 
CLP SBR-SOW. 
Response unclear. 
1. -Data Gaps - SOPs for evaluation of metals and organics 

are provided in Appendix B of the RQAPP. However, 
Section 8.4 of the RQAPP states that, the goal of the 
program is to ensure that analytical data meet the general 
QA crite1ia for EPA Level IfI classification v.1-ithout following 
the full EPA CLP analysis protocol. Therefore, although 
Section 8.4 stares that EPA CLP validation protocols vvill 
be followed, it does not appear that CLP SOW QNQC 
procedures will be followed in the laboratory. 

Note also that SEAD/ ESE do not state how the EPA CLP 
data validation protocols will be modified to make them 
suira ble for use in vaJidating data generated using non-CLP 
methods. These proposed modifications must be provided 
to the Region II QA office for review prior to the RI. 

- 2 . The above response stares deliverables will be prepared, as 
requested. 

Comment 72 1. Vol a rile organic samples are to be acidified v.,rith l: l HCI 
to 

(p. D -2) 

Response 
Evaluation 

Comment 73 
(p. D-4) 
Response 
Evaluation 

pH< 2. If acidification causes sample effervescence, do not 
acidify the samples. See the attached procedw-e. 

Agree. This has been included in the WP. 
Comment not addressed. 
-Data Gaps - Although Section 4.3 of the RQAPP has been 
revised accordingly, this comment has_ not been addressed in 
Appendix D (Sample Hand.ling Protocol). No changes or 
additions have been made to Appendix D. 

1. Only metals samples may be filtered. 

Agree. No plans have been proposed to filter metals. 
The comment has not been addressed. 
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Comment 74 
(p. D -5) 
Response 
Evaluation 

Comment 75 

Respon5e 

Evaluation 

Comment 76 

Response 
Evalua tion 

Cornrnem 77 

Response 
Evaluation 

-Data Gaps - Appendix D (Sampl e Handling Protocol) has not 
been modified in accordance \vith trus comment. 

1. Collection of volatil e organic samples in 2 40 ml vials is 
pref erred over 1 8oz. bonle. 
Volatile organics v,ri.ll be collected in rwo 40 Ml vials. 
The comment has not been addressed in Appendix D (Sample 
Handling Protocol). 
-Data Gaps - No changes or additions have been made to 

Appendix D. 
p. 4-16 - Paragraph 2: The required documentation should 
be listed (i.e., chain of custody, sample receipt, and other 
forms). Information as to what the documentation is and how 
to fill it out should also be included here. 
Disagree. This is covered in the QAPP and Sampling Handling 
section. 
Response not acceptable. 
-Data Gaps An inadequate discussion of "Sampling 
Handling" exists in Section 4.3 of the RQAPP (Appendix C). 
In addition, as specified in the above comment, the required 
documentation should be listed (at least briefly) in the R\VP. 

p. 4-17 - There is a rypo in the table; ''rinsare" is misspelled 
as "rinseare". 
Agree. See comment 42. 
This comment is not addressed. Rinsate is still misspelled as 
"rinseate" in Table 4.3-1. 

p. 4-17 - Table 4-3: According to Appendix D, pg. D-1, the 
USACE laboratory would require a minimum of 2 replicate 
samples to be collecred for 19 field samples· taken. Table 4-
3 indicates that 19 ground water samples will be collected and 
only one replicated sample will be analyzed by the USACE 
laboratory. Is this deviation in protocol addressed in the 
plan? 
Agree. See comment 42. 
Response nor adequate. 
-Data Gaps - According to Appendix D (page D-1, RWP), the 
usage laboratory would require a minimum of three replicate 
samples to be collected for 28 field samples taken. 
Table 4.3-1 (page 4-27, RWP), however, indicates that 28 
ground warer samples will be collected and only two 
replicated samples will be analyzed by the usage laboratory. 
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Comment 78 

Response 
Evaluation 

Comment 79 

Response 
Evaluation 

p. 4-17 - Table 4-3 : Why are replicate samples, rinsate 
samples and trip blanks QC samples for the ESE laboratory 
and QA s3mples for the USACE laboratory? The samples 
should remain as one item either QC or QA samples. 
Agree. See comment 42. 
This comment is not addressed. QC and QA are still rwo 
separate items in Table 4.3-1 (page 4-27, RWP) . 

p. 4-17 - Table 4-13: It is imperative that the analytical 
methods selected for the RI provide analytical results ·v.,rirh 
detection limits that are below critical toxicological limits in 
order to support risk assessment (RA) development. Llkev.rise, 
quantitation limits of importance for technology evaluations 
in the feasibility study (PS) should be assessed. 

Table 4.3 does not provide detection limits for each method. 
It is recommended that the Anny provide verification that the 
selected analyses adequately support RA and FS activities. 
Agree. 
Response not adequate. 
-Data Gaps - Detection limits for each analytical method 
selected are not included in Table 4.3-1 (page 4 -27, RWP). 
In addition, Section 3.4 Data Needs and DQOs does not state 
that lower detection limits will be utilized in cases where such 
limits exceed criric3l healrh/emironmentaJ criteria ; nor are FS 
daca needs discussed. 

Comment 80 p. A-4 - Paragraph 1 states that all borings Vv-ill be backfilled 
to the surface. If visibly contaminated soils are encountered 
such as if floating petroleum product is present atop the water 
table, such soils should not be used to backfill the borings. 
This would lead to accelernred contamination of the ground 
water. rt is recommended that a detailed waste m:magement 
plan be developed to provide for the screening and final 
disposition of all hazardous material generated during the RI, 
(i.e., drill cuttings, purge, and development weU water, 
excavated soils, etc.). The plan should identify appropriate 
limiting values and screening techniques suitable for hazardous 
waste classification, and include a contingency plan for the 
management (storage/disposal) of this material. 

A total volatile organics limiting value could be used as a limit 
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Response 

Evaluation 

Comment 81 

Response 
Evaluarion 

past which soil cannot be used for backfill. This would also 
hold true for the test pits and the excess soil generated when 
installing the monitoring wells. This soil should be drummed 
and disposed of according to all federal, state, and local 
regulations. 
Disagree. The confining layer vvill nor be breached by the soil 
borings; therefore, the cuttings should not lead to an 
accelerated contamination of the groundwater. All excess soil 
and development water will be handled by the contractor in 
accordance with federal, stare, and local regulations. 
This comment has not been adequately addressed. 
-Data Gaps - The RFSAP gives no specific reference to waste 
management for RI-generated materials. It is also noted that 
pursuant to the Compendium Of Superfund Field Operations 
Methods, Section 3 .2.6.2 and 3.2.6.3 (EPA, 1987), wastes 
generated through inves tigative activities (e.g., drilling) are 
governed principally by RCRA requirements with regard to 
packaging, labeling, transporting, storing, and record keeping. 
These requirements are stated in 40 CFR 262 entitled 
"Standard Applicable to Generators of Hazardous Wastes. 1

' 

Some state laws have primacy over RCRA requirements, 
however, to determine this, the appropriate state agency must 
be contacted. 
-If testing conducted on a waste that was generated onsite 
(RCRA exLraction, organic screening, inorganic and organic 
analysis, etc.) shows that the waste is nonhazardous, the 
material can be handled as a non-RCRA waste and disposed 
of onsite at the direction of EPA. For hazardous waste 
materials, onsite disposal should not be practiced. The 
material should be properly packaged and disposed of in a 
RCRA-approved offsite facility. 

In paragraph 3, it should be specified that decontaminated 
tools and bowls be used to process soil samples and that one 
bowl and rrowel will be dedicated to each sample. 
Disagree. Decontamination will be per QAPP. 
Response is not acceptable. 
-Data Gaps - Decontamination procedures presented in 
Section 4.6.2 of the RQAPP are generally consistent with 
Region II requirements, with the exception that the "DI rinse" 
should follow, not precede, the solvent rinse; and the RQAPP 
proposes the use of pesticide-grade isopropanol instead of 
acetone or methanol followed by hexane. Such deviations 
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should be approved by EPA-Region II prior to use. 

Comment 82 p. A-11 - Paragraph 2, Well Development - During well 
development, it is the usual practice to collect data including 
temperature, pH, conductivity and turbidity. Although these 
parameters are mentioned in the list of pg. A-11, no mention 
is made of the methods to be utilized or the goal criteria for 
each parameter (i.e., temperature must remain within + 1 ° C 
for three consecutive readings). 

Response Disagree. Temperature, pH, and conductivity will be stabilized 
to within 10 percent. 

Ev3luation Response is generally acceptable. However, it is recommended 
that the follov.-ing standard well development procedures be 
listed in the RFSAP. 

Attachment A 

1. The water level in the well should be m easured to +0.01 
feer prior to development. 

2 . The amount of water in one well volume should be 
calculated. 

3 . The well should be purged . After each well volume is 
removed, a sample should be collected and analyzed for 
pH, ternper3ture and conductivity. Development should 
continue until three consecutive and consistent readings 
(not two) are obtained (within 10% of each other for 
temperature and conductivity, + 1.0 for pH). If three 
consecutive and consistent volume cannot be obtained, 
development should continue to a rna.,xirnum of ten volumes 
(not five). 

4 . If recharge is insufficient in a well to perform procedure 
discussed above, the well should be purged dry on three 
consecutive working days. Wells which are developed to 

dryness are not subject to the above stabilization criteria. 

Corrunent 83 Project Organization and Responsibility - Section 1.0 addresses 
most of the requirements for this section. A table which lists 
key personnel and their telephone numbers should be included 
so that field and laborarory personnel know who to contact 
if there is a problem. The project manager, field team leader, 
analytical laboratory coordinator, data validation coordinator, 
health and safety officer and quality assurance officer should 
be listed. 
-Section 1.0 describes a principal engineer. Is this the same 
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as the project director shown in Figure 1-1? The text also 
refers to a program manager. Is this the same as the CE 
project officer shown in Figure 1-1? 
-Descriptions in Sections 1.1, 1.2 and 1.3 can be omirted from 
this section. 

Evaluation The comment has not been addressed. 
-Data Gaps - No response to this comment has been provided 
to clarify the above issues. ft is noted that the previous 
Section 1.0 now corresponds to Section 2.0 of the revised 
QAPP. Section 2.0, does not include a table which lists key 
personnel and their telephone numbers; however, telephone 
nos. are nor specifically required by QAMS-005. 

Comment 84 QA Objectives for the Measurement Data in Terms of 
Precision, /\ccuracy, Completeness, representativeness and 
Comparability - Section 3.0 addresses QA objectives for 
precision, accuracy, and completeness. 
-Table 3-2 lists matrix spikes/matrix spike duplicates 
(MS/MSD) and QCC samples for metals. SW-846 calls for 
a spike sample and a duplicate sample for metals. Are the 
limits identical for MSD _and QCC? 

Evaluation Nore that ESE should also perform an MS on cyanide. 

Comment 85 Calibration Procedures and frequency - Sections 1.1 and 5 .1 
cover instrument calibration procedures and frequency. 
Section 5.1.2.1 says that GC/MS will be tuned \.v:ith BFB on 
a daily basis. Method 8240 requires that this tune is done for 
ec1ch 12 hour shift. 

Evaluarion Comment not addressed. The RQAPP states that "rhe GC/ MS 
will be tuned daily'' (page C-98) . 

Comment 86 The description of data validation should be expanded to 
include validation of complete data packages according to 
Region II guidelines. The procedure for identifying and 
treating outliers should be discussed. 

Evaluation Comment partially addressed. Section 8.4 of the RQAPP 
(page C-131) states that EPA CLP procedures for data 
validation will be followed. Procedures are presented as 
Attachment Bro the RQAPP. 
-Section 9 .5 discusses QC outliers, however, specific 
procedures for identifying and treating outliers are not 
provided or referenced. 
-In Tables 5-3, 5-4, and 5-5, the corrective action procedure 

45 

E-46 



for an MS/MSD that is out of the limits sounds like that for 
an out of control CCV sample. 

Comment 87 Table 5-6 gives Contract Required Derection Lim.its for metals. 
The CRDL for lead should be 3 ug/1 regardless of the method. 
Vv'hy cite CLP guidelines here when the analyses vvill be done 
by SW-846 methods? The methods described in these 
guidelines are not identical . The CLP guidance in the 
reference is not the most recent version (2/88 for organics 
analysis and 7 /88 for inorganics analysis and 7 /88 for 
inorganics analysis]. 
-Describe field QC procedures in addition to laboratory QC 
procedures. 

Evaluation This comment has not been addressed. 
-Data Gaps - Field data validation is discussed in Section 8.4.2 
(page c-132, RQAPP; however, specific procedures are not 
provided or referenced. 
-The table with Contract Required Detection Limits for metals, 
has been removed from the QAPP. 

Comment 88 Performance and System Audits - Include a schedule of 
performance audits in Section 5.4. 

Evaluation Comment not addressed. No schedule of performance audits 
are included in Section 10.0 of the RQAPP. 

Cornmenr 89 p. A-6, A-7, A-9. Text on page A-6 and Figure A-7 indieate 
that the rvvo inch ,vell ca.sing ,vill be made of stai,.7.less-steel 
pipe; however, on Page A-9 a polyvinyl chloride (PVC) casing 
is described. The use of PVC in consrructing long-term wells 
are not acceptable to NYSDEC. This discrepancy should be 
cleared up. 

Response Disagree. The wells will be constructed v-,rirh polyvinyl 
chloride (PVC) casing as are the existing wells. 

Evaluation The Region rr QA Manual suggests the use of PVC casing in 
well construction only in cases where trace metals or 
non-volatile compounds are suspected. Thus, the use of PVC 
may not be appropriate. Comment is deferred to 
EPNNYSDEC for final derenninarion. 

Comment 90 p. A-13. The recommended procedure for ground water 
sampling during a remedial investigation includes quarterly 
sampling to evaluate seasonal differences. Analytical 
parameters should include the full TCL (target compound list) 
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Response 

Evaluation 

Comment 91 

Response 
Evaluarion 

at least for the first sampling event. Subsequent events may 
use a modified parameter lisr based on the findings of first 
sampling round and the concurrence of NYSDEC. The need 
for additional sampling will be evaluated after the quarterly 
sampling has been concluded. Ground water levels should be 
measured monthly or such selected intervals to evaluate 
seasonal differences in water table elevation. 
The wells \-vi.11 be analyzed for the full TCL. The existing 
ground water morutor data \vill be incorporated into the data 
obtained during the RI to evaluate seasonal differences. 
Furrh.er discussion is required with regard to this issue, 
The commenr is partially addressed. Incorporating the existing 
ground water monitoring data with the data obtained during 
the RI \'11111 not: necessarily help evaluate seasonal differences. 
Further discussion on this issue is required. 

p. 4-14 - What is the source of drinking \.Vater at the Depot? 
Where \.-vi.11 the "tap water" used for decontamination be 
obtained? 
The drinking water source for SEAD is Lake Seneca. 
The comment is parrially addressed. 
-Data Gaps - SEAD/ESE do not respond to the second 
question regarding the source of "tap water'' for 
decontamination. 
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r!ew York State Department of Environmental Conservation 
50 Wolf Road , Albany, New York 12233 -7010 

Thoma s C. Jorling 

Commi ss ioner 

r 1. • R c· n:] a l l Batt a g l i a 
Environmental Coord i nator 
Depai-tment of the Army 
Seneca Army Dep ot 
Romulu s , NY 14541 

Dea r Mr . Battagli a: 

Re: Se neca Army Depot NYS Id. No. 850006 
Draft Fina l RI/FS Wor k Pl an for the 
.~sh Landfill Site 

The New York State Depa rtme nt of Environmen ta l Conser va tion 
(FJYSOEC) and the New York State Depa rtment of Health ha ve r eviewed the 
above document and the following comments are f or~arde d : 

1. The document is replete with acronyms which makes 
,·ea d even though a tab l e of ac ronyms is pro vided . 
ed itorial sugg est ion s to l esse n the burden on the 
future documents follow. 

i t d i ff i CL: l t t 0 

Se 1.: 2ra l 
reacier f or 

a . The tab l e of contents shou ld l is t the page number for c.he 
3cr onyms s ince not all readers will read all sections, yec. 
t hey wi ll need to know what the meaning of the acronyms 1n 
t hei r section of interest are . 

b. The acronym Ca is a very poor choice to mean cadmium . Ca to 
chemists is calcium and cadmium is Cd. 

c. Other choices are s imil ar ly poor and an effort should be made 
to ha ve more meaningful acronyms or eliminate the use of the 
acro nym. For examp le, Tl2DCLE is defined as 
trans-1,2-dichloroethene and 12DCLE is 1,2-dichloroethane. 
Using the same DCLE to represent doub,e bond s and single 
bonds is confusing. 

d. All tables and figures s hould have units and acronyms defined 
on them and extraneous mater ial s eliminated . "Appendix G 
Previous Field Data" is an example of a totally 
unintelligible submitta l . Th e acronyms for site ID such as 
PT, MW, SW, SS, DTCH, and Test Names such as 112 TCE, 111 TCE 
etc. are undefin ed in the tabl e or acronym l ist . It wou ld 
not be prudent to guess t he ir meaning e ither. The "Valu es " 
have no unit s and the "Boo l ean " i s not..defined nor it s 
utility known in t he context of a work plan or any other 
hazardous 1-1aste s ite eva lu at i on or r e1~e dial proc ess . 
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{,_.- 1.0 Introduct',on Potentic1l Contamirc1tion Sources: This l ',st of 
~, :..itenLial cc,ntamination sources and t.he list at page 3-3 dc1 nut 
in,:lude c1 poss7ble sclvent duinp which :s indicated on figure 
: .1-2. Also, itPm 9, reported fill areas ::.; ~uth or the 
i r.cinerator, ar·e not shown en figure 1.1.-2. 

Potential Hazardous Wastes and Sample Testino Parameters. The 
J/90 D;·.3.ft Final \fork Plan stated herbicides a;1d raciioc:ct~vc 
re:,idues among others as potential contaminants. F:eference to 
thess two classes of mAterials is not included in this latest plan 
fer reasons un~nown. In response to our com~ent No. l of our 
ictter da-ced April 19, 19S0, it is staced that radio2ct:1v2 
residues and explosives are not known to exist in the landfill. 
The discrepancy in the two work plans and unconf i rmed past 
disposal practices, warrants at least a few samples from a ll m9diu 
~e t~sted for herbicides anJ radioactive materials 210119 with the 
full L1ryet compound list (TCL) materic>.l . 

;r. this ; :,test 1·,crk pl 0n, it is stated th~ grcunc\·;at'='r 
ScJm(Jl'?s '."iill be analyzed for VOCs ar;d total and dissobed m2ta:s 
(03ge 1- 7), dnd the surface soil sam~ l es (Oto 2 f L-bis) and 
i1:t2rin2di2te zo 11 e soil sarnples (3 tc· 4 H-bls) ;·,71 1 be an::i1.','Zed 
f~r the TCL excludin~ volatiles. We do not agree with these 
p~r~meters for groundwater and soil s~mples. We b~ li eve that all 
these s:::mples should be tested io_r full TCL plu s i:erbicid2s 2nd 
rJ.dioact~ve rnat<21'ials, at least i11 the first rou ;-,d of sa.rnp1ir:g. 
We suggest that a seconrl round of groundwater and surface water 
samples should also be taken and tested for the parame~ers found 
:, n ~.he first 1·ound cf saii:p l i r.g. 

~- 4.?/2 New ~oritorinq Well Installation, Screen Loca ti on : It is 
stated that screen location will be determined in f~eld based on 
information fr om split-spoon samples, standard penetration 
test in g, observations regarding the moisture content of recovered 
so il samµles, and direct measurement with a wacer-lcvel tape of 
the water table. We agree that the above information would be 
useful in fine tuning the screen location, but based on available 
i,,formation, 1-1e believe a determination on general screen locati on 
should be made. We, therefore, propose that the sha llow wells be 
screened from the top of the competent bedrock to 3 feet above 
water table and bedrock wells screened from 3 feet above lower 
water table to 17 feet below lower water table. 

It is further stated in the work p1~n that the deep wells 
'{1i1l be installed tu a ·rnxirnum depth of 200 feet belov, surface 
(page 4-7). Since the wate;- table of the l0\•1er aq~~for is 
;:pproxi•nate ly at 43 feet , the v1ork p1an hJ.s not ~i·.;en c1ny re~~~cn 
fc·r p:c.cement of de-2p vi-21!S so r:;ucn be1c1·1 the lc,i,'21' ,•;ater L::bL,. 
\.! e bel i-2ve that if grot:ncil':C:\ter n0ur· tr.e lc1\•12r 1,ater tab1e is fo L!nJ 
,~c• Le cont.c:.rni:.ar.ed, then c:n1}' in ~-i:CCiid ph.=:ise, Q!'O •H:ch·1;1t2r i ;~ 
lo~cr reaches shou~d be tested . 
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S. f.2 . 2 t~ .:rni to r inq ~J e ll In s t a ll :::t i on, \·! e l1 ne ve l opme,,t. Qage li-13: 
One of t he cri t e r ic1 fo r we -, l dev e ·1o pment is s tdt. ed a s un t ii tr,!? 
W':'. ll 1-1a t er i s c , ear to t he un a ; ded eye . I n or cier to stM,d a r di;:e 
this c ri~ e ri a, 'v-ic r 2co111rr:e nd we ll dev0 b or.,e :ct un ti l the t~,, tid ! ty 
cf th ~ we ll water i s be l ow 50 neph e l ometri c t urb id ity un it (!JTU) . 

~•- Samp l ·inq of Res id e nt ial We~1s: Se ct',on 4 . 2.1.3 of th e RI cc:ll s 
f o r the c~lle cti oG of \la t e r s amp les from gr oLlndwa t e r mcnitoring 
w~ll s . At the s ame ti me that th e sampli ng i~ Sect i on 4.2 .1 .3 is 
CL; ncl uc t e ci , t h2 De pc1.r tr.7e nt of Hea 1t h ( DOH) an d Sen<?ca Count y ~:2 2.lt h 
0:'. _uart rne nt ( SCH D) sta ff 1·1i ll co 1L :- ct Samp l e s f ,·011 , t: h~ ;.; ri vc: t: E 
-.-;e ll s of ho uses l ocat:.ed rlo~·;, 1g r adient of t hi s s',te. ":h e rc,-fc r e . '(! e 

1 t!<.J Uest a notice at le2.st ti-; :.:, 1-vee i:s in adva nce of col l:: ction d 
J;"O Ur;d,~i:i t e r samp 7 es . 

A.2.3 Gr oun dwate r Sam0 ling : Th e me th odo l ogy fo~ the col l ect i on GT 

gr uuri ti !·12.te r s ampl 2s for metals ana i ys i s is accepta b, e \·! ", t h t he 
f ol lowing modi f icat i on: th 2 f i r s t hJ l f mus t be f J r fj lte r ~d 
anal_ys i s and til e r emaining aliq uot fo r t ota l ana-1 y~ i s . An 
a1t2 rn a t e me t r10d viot... l d be t o ut i lize sepa r at e samo l e co1l ec t ;on 
<: o 11 ta i n e ,.. s . 

~ . 2 . 4 Ai r ~'. on i t '.l r i n-J: l n orJ er to ensu, -:: t hdt th2 co~~:..ur,; t _y ·; s 
protec Led f r om tile r e l eases c f ha r mful levrl s of c Jn tami nant s, 
cu,·i ng on - s it~ fie l d a ctivi t ie s , cor.tirwo us r ec1 1 :_ ; rr:e mo n-it o,'ng 
::,ho u1d be co11ducte J Fo r vo l atil e or 9a ni c compcu;1 Js l VO Cs) ::.: i1d 
_..;i.i :· ticu 1at es at th e dov1r,•.vi nd s i te pe rimeter. I f the 1 2 1/ 2 1 oi' VOCs 
~t t he down wi nd.s i t 2 pe r ime te r i s 5 ppm ahov e bac kgr ound l eve l s 
i:: eas ur·ed uµ\·Jirid f r om th e 1·1o r k area, t hen dl: a~t i v i ti e s rnu -:-, '- be 
:; co pped c:,1 d conec ti 11e m-2 2sur e s i ;~pl ementeJ to cor.t r oi t. he so '.:: ·c'= 
~f th ~ r e l ease . If t he l ev2l of airbor ne pa r ticu l ates at th~ 
ci0 1'l'1 ll'l in d s it e pe r ims~~r exce eds th e dct:1on l eve l of 150 pg/m_;, t h 3.t 
'S es t a bl i s hed in t he Ne,1 'l ork Stc.te De pa rtr;-ie nt cf Env i1- onme nt. a l 
·:ons e r vatio n 's Te chnic a l and Adm i nist r ati ve Gu id a:~ce Memo r andum 
entit l ed '' Fug i t iv e Dus t Suppre ss i on Jn d Pa rti c ul ate Mon itor i ng 
Pr ogr am at In act i ve Ha za rd c us Waste Sites '', t hen a ll wo r k 
act i vi t i es must be stoppe d an d co 1· r ec t ive mea s ures i mpl ement e d t o 
contro l the r e l ease of Lhe ai rb o rn e pa r t i cul ates. 

3 .3 .ll Fede r a l and Sta te of New Yo rk ARAR s : The sta nda rd s and 
guidan ce va lue s c ontai11 ed in DO\✓ TOGS l.l.l mu st be i nc lud edas 
ARARs . GJid 2nce va lu es hav ~ bee n deve l oped us i ny t he same 
met hodol og i es as t he s ta nda rd s a nd t here f ore me ri t in c lu s i on. 

F. u , 1 ,. q i ca l I s s u e s : 

~C . Po ge E- 11 : The r esµon se to ,-e v1 e11 comm~n:s 1 11 i'.pp e ndi x Estat es 
: r:at t he re i 5 i·;r 2f!i1'2 ri t to f~Y~ DEC com:-1~2:il. 2 cf t he: l et ter of A~ r :., l 
13, 1990 (p c: ge E-6 3) . Comm e nt 2 s t ate s th a t 2 Habit. a t Ga se d 
,2:,s .3:::s s in er.t shc t!ld be us ed in s v~-; ~u :: t i r1g t l,e e •: i : t i 11 ~ ,0 ,:o l o'.; i Cc: l 
~1 ~ u 2~ or t h2 si t e c~d a dj ~cc nt ~r eas . ~gre 2ing to cor~c nt 2 i s 
\• i;;;:ed as ct g r·ec::,2r: t to c~.e e ·;a lu at ·ion p ~cc::iu r- es in t il e ~:ciJ i tat 
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Cct:::2J Ji.:::sessr;i::?nt . Tile ~emedial Jnvestigation/Fe ds ib~-,ity Stucy 
~,u,.t r,a -; e::, chscr<=te prescnt;:ition 0f eco1ogical r eso 1ffc es ~h at 
ex1sr anci :ire rotent.ia lly cit r isk from cont,m,·ination. ~:endc1ia 
Cr~ek ~ra in5 so~e of the Senec~ Army deµot lands and subseq~ent1y 
f: 01·1s ir;to Seneca Lai<: c , an e x tremely important aquatic r esource i 11 

f-J 1::•,1 York St2t2. K2n clai2, Creek, bGsed or: earlier studies, is k~c,vm 
to be contamin2ted. Resources other than Seneca Lake may he at 
risk. In c rd e r thar all natural resources potentially at r isk can 
be ldentifi e d, a Habitat Based Assessment should b2 performed 
during th~ Re~sdial Invest igation/Feasi bility Study. 

There ni·2 t,rn a r-,ornc::Le::; , h0w2ver, that sho0ld be po i nte d C;:.;t. 

7I, e i. espons~ to c.o:-ni r.e nt 2 says that wetland MIA Rs ha ve b~Pn 
addressed~~ the location spec ific ARARs s~ction. NYS ARARs ~a ve 
riot i:-een mentiJr.sd in Sect .. ,or. 3.3.1.l. Artic1~ 24 of the 
~nvi r,::1:r~cnL, l 1=c; nse n :c:1t',on Law {ECL) deillir.g with \'-letlands il f:ed::; 

to be specified. Additicr.a1ly, Article 15 of th e ECL needs t ote 
id2:0 t1f~2d in ciscussing sur-fi:Jce wat er /\RAP.s . -ui ese f: f!ARs 11sre 
Df<::'•1ious1y ps; r"1t2d out i n th':: Habitat B:1sed A:;sessme nt referenc;:d 
i :~ :r/S[;EC co rr:rce(,t 2. Cthc,r .A.:V\Rs id ent~fied in t~,1o Hat:itat 82.scd 
Assess,,-,e nt ,,,.::} be applicab°lc! to t he sit e ar.d if so , should b2 
i~tluded in Sect i on 3 . 3. 1.1. 

;1. Seciinents i~ =:~:-f ace 1-1c:te,:; huve been contam in;:,t Pci 2.cco r di r. c:; tc 

, '1 
..!_ / . • 

carli~ r studies. During the RI/FS there will be atteGprs to 
s0cure mare sediment scimp l es whefe seeps ca~ be l oca ted and 
f~ rt~cr sedim~nt s2~□ les in surface ~a t ers . The seArch for s2~os 
::ho u1d be ur,oer vc:riec:1 hydrologic2l conditions since many seeps 
r_c:_:-, 02 c·:>:p,0 ctec: tc, be i ,;tfr;nittent. Th sy ca n a1sc, b2 expect.9:1 t::i 
~2 st,bsL-ont i a 1 cc, ntr~ bu-C.o r s tc S:2 nec3 lake . 

Sedjm~nt evaluations shoul d folio~ the methodologies in 
"Sedimen t Cr it~ria - December 1989", a ccpy of ...;hich is enc 1o s,::od . 

Page 4-37: l t i:; stated that some field investigations must be 
undertaken co accomp l ish t~e objectives of the eco1ogical r~sk 
:,ssessmer.t. Stl!'veys ai·e likely to include sma:l r,,arr.m a l trap;:-,ir.g 
and sampling sufficient fer comparisons of species rich ness and 
C:\1 2n ness. It is s uggested that, if samples are taken, that they 
::;nou1J be pre ser ved acequately to do tissue analys ·is sl-,ould oth e r 
information indicate that tissue analysis is warranted. 

If you h2v e any questions, please call me at (518) 457-3976. 

Sincerely, 

. l1-~~~--j -~;1A-;l~ 
V.:1:n21 Cupti'l. 
Federa l Projects 2ect i o~ 
2.ur(,::.u of [,;s t c: rn Re1;1edi.:;l Ac+__:0n 
0>1.ision of HiiZctrcc;us i-hst8 :::h1~cd i :o~~on 

~nclcsurc 
.j. I'. it 1-c l , S ~i\D 
M. MQrtin ez, USEPA, R2glon II 

f !'dlTIOll[i:!(10, :;YSDGH 
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Sediment Criteria - Dececber 19S9 

Used as Guidance by th e Bureau of ~nvironrnental 
Pro t ect i on , Division of Fish and ~ildlife , New York 
State Depart~enr of Env iron~ental Conserva tio n 

~ore : This doc ucent is used as gui~ ance by th e Division 
of Fish and Wildlife . It is ne i ther a s tandard 
nor a po li cy of the Department. 
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I. I ntroducti on a nd Overview o f Sed iment Cri teria ~ec hodology 

On February 2 and J, 1989, the CSEPA pres ent ed to its Sc i ence Adv i sory Board 

(SAB) a methodol ogy fo r deriving sediment criteria for non-po lar (or 

non-i on i c) organic chem icals . It is knoi,.;n as the equilibr ium pa rtit io n ing 

(EP) approac h. A briefi ng document i,.;as g i ve n to the S.-\8 1,;hi ch swnmar i zed the 

theo r etica l basi s for the EP methodolo gy and suppor ting l ab and field data , 

and inc l uded the first list of int e rim cr i teria de rived by the method (EPA 

1939) . 

The methodology has been discussed in t he sc i e ntif i c commun i ty for several 

years. It is based on the theory tha t toxics in sedime nts wi!l exe rt their 

effec t, either toxic i ty or bioaccL~ul a ti on, to the exte nt that the chemica l 

becomes fc ee l y bioavailJble in the sedim en t inter st itia l (pore) water . It 

has been determined that the best sediment parameter with which to ~ake 

predictions of bioavailability of non-po l a r organics in sed iments is the 

fractio n of o r ganic carbon in the sedim ent. For sediments i,.;hich exceed 0 . 5% 

total o r ganic carbon t he co ncentra tion of the chemi ca l in the po r e wat e r can 

be pr edicted dividing the bulk sediment concentration by the pr oduc t of the 

sediment/ organic carbon partit i on coefficient (K ) and the fra ct i on organic 
oc 

ca rbon. Few K are acc urate ly known, however it has been determined that 
oc 

K (oc t a nol/ water partit i on coefficient) is ve r y riearly equa l to K a nd ma,· ow oc J 

be s ubst ituted f or K in t hi s ca l culation. By sett ing the pore ~ater 
oc 

concentration equa l to che wate r quality standard or cr i terion for t he 

chem i ca l a sediment c~i[erion ca n be calc ulated by solving fqr the bulk 

sedimen t concentrati on The sedimen t cr iterion algorithm norma lized for 

organic carbon (OC) follows: 
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Sedi~ent Criterion. ug/ g0C = (A~QS /GV. ~gill X 

-~!l.emical 

l. 000 gOC 

_,___:..-

?C 3 S~diment Criterion= 0.001 u~/1 X 10· - = 1 . 4 ug/g0C 
/.. //<., 

;-cvc·] cc. 

ro obtain a site-specific criterion for 3 sediment ~ith J% total 0C multiplv 

che OC normalized criter~on bv the fr~ction of org~n ic C3rbon: 

Site-specific criterion= l . 4 u~/gO C X 30 ~0C/K~ = 42 u~/kg 
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che!!ii.c:1ls . 

n 

follo~ed by che fooc~0r~ 

fol.:..0 1. ed :- v chi.s 

:: 

E-SZ 
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r:.o x: c ic,_· base d 

CO C.J•_! Se 

is 

ri.sk ~~OC derived bv th~ .ne thod 
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for five substdnc es in l~ OC Jnd •.:C 

?he~~lics a:e gene ral! ~ considered pola r or 

?henolics 2 r e 2iso a 

f•) r :100-0(,l.H chemi -:2ls -~:.i:h l og~ less t han about :2.0 t'.'le se•.:ii.'111:>nt 
- 0 \.1 

A~CS /GV/C that was used to derive the c riterion . rhis can be interpreted co 

me3n that virtually all •)f the ·_hemic:ll i n the sediment 1s bi,,:,a\•;:iila.ble. Ic 

~ould not aopear ~o make sense co actually implement se~imenc c::.ceria chat 

are less than che A~QS/G~/(_ Therefore, for non - polJr orga nic che mic~ls ~i :h 

:\ <2 che sedi'.:lent ._-::.i:e-: : on s:~uuld be considered to be t:ce sa.nie JS the 
0'..J 
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.\ l i.:n 1 :(·•.:! 

~ri..ce.ric.1. 

. - - .! 

t I - •. 
. - - - '- . 

!" C( S l.l . l. n . , .-... 
_._ .... •_ - :: , ; • / 1_ f act: chat 

• . :. -1 ,' . ..:> -- - ~ - - . 

1.· 3 ter. ,. · s '.,;.n•_ . ...-n 
"0oc 1 

no t s ho w u p t a k e s ucp~~sse~ tv ~OC. 

0 r1:>,ani.sm s . 

mechods co d e rL ~~ 
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•:·)rununicacion 1,.-hich i s ::>xpeci:.ed as 3. for;11dl ·focwnenc 1n l ac e : 989 ·, . 

pre sencs che geomer.ric me .1n of i:.hese c~o v3l u~s . 

sedimenc c:icer~a. 

iron .J □ 1 ma nga ne se ox 1de 

~::'c~nc ! v . a finding 1.as made chac 

c~iceria co include 1uan:ificacicn )~ ~\·s ~m -J ng ch::' measuremencs of each 

Ic 3ppea::s co be 

import.an':. t•) 1voii ,:~1~ : 1. c of sedimenc s . .1mples 1.ich .1ir co minimize •n id.Jr. ion 

of iron ~nd manganese 1lfide. _and 1c 1.ould be useful co ~easure AVS a c 

. .\c chis cime. in cerp r e c.::i.cion of :::his dc1u 

Cdlcu l.1c e se diment c: : :eri.J f o r che metals. Therefore . ic is worthwhile r::o 

beg in AVS measuremenc n~w. 
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question . 

co:-1cencrc1;:.ioos. 

s cud i. -::s ·~:. ch ?C3 

r:hese cri teria. Complei:e doc.!.rr. erH -.lti •~ n fo ::- chis ,.;~-prc- -1ch c.1n be pr ,.:,\· ided 1n 

the near future. 

cho se derived bv th e EP illethod. 

~g/kg may be ~ompdle1 c0 the c 1i:eri.0n i n T2j le 3 u f 0.6 - 0.06 ug/kg bec.1use 

- ') 
r::he v are boch 1 x !O c.1ocer ris~ ba5ed : 2s c.1 0 ~e seen che former f3lls 

wi thin t he range of che lJtcer. Sirnildrly the ?CB ~ildlif e based c ric e ri on 
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~ric eria in T3ble 3 of 100 - 10 ~g/k£. 

- 1 

c~ icerion fr om Table: ~ f 6 x 10 - ~g/k g f~~ls ~ic~i~ :he r3nge o f :he ~1 nce r 

r_·s -= 

- • 1 l 
..... 1....:.. -

- 4 
co l.4 x 10 ug/kg. 

0f these factors o n r:~ ~ ~.anagemenc decisions is d~scus sed belo~. 

\.,ne.ce the exceed in~ ,: ricer ia is small 1nd the sedimen t 

solution mav be to rernediate all the 

sec::.inenc . 

i.s 

be cause c f ~ccess:b!l::v ) r 5~nsicivity of the impaired habicat). ic may be 

pracc:ical to 5ort ,_uc 1: ~.:J !='toceed .__.ith remediation of those sediments 1-.:hose 
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· .. arranced. 

based vn d~recc : 0 X l ·.:: l C ·•· 

sed1.:Cent.:s. 

sediroenc cr ic erion ...,ould be predicced co c2~se d ~r edc er chJn i □ - 5 

incremencal can~e r risk f~r hL~Jns. 

to accept may be fact o red into cleanup decis~ons. 

p redi cted chat. an FD.-\ 'J!. ::?.-\ r:.0ler:1nce 0r .:i cr. ~on ~e,;el \.,Q• .. !ld be e:-:ceei::ied. 

r:.hen c le 3nup ...,ou!d ha,e :a be mJde :::0 r.he 3ssociac~1 sedi~enc cc ncencrar:.i on. 

As .... ich che f1sh and ~tldlife c0xic!cv based sediment criteria. iice - specif~ c 

::J ic: ac.::umu!2:: i o n :::es cs 
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Onc e che source o f c •)r. c.1m1n.Jn':s ::: o sed:::: ;, :1cs is C:J C c ff. the len gc h •) f ~: :n e .1 

necessarv 

r.o ,) t:-:e:: fa.c::: -:i ::s ""-- ~':.:;- ·V 1: : 0 r- r t:: c, •:d,.l.1b:l icv -rnd that c:-:e !-:: •.) f K 
Q l,..,i o c 

used is accu r ~ce 

uncerr.aiGt\' . Currenc l ·: 

c riteria approach . 

concluded r.hat all 0 ~~ ~ ~ f.1([-~ri c 0ntribu:::e a minor dmounr. to bioav.Jilabilitv 

of ,:ontaminants. 

For the uncerc 3 i n:~ E?A jas used :he co rrelation ber:.~een ~ and~ oc ,1 w 

co place 95~ ur.ce :: :;:~: ~ -~n1s .1bouc t~e:r pr opo sed interim s ed imer.t 

criceria of about ,.., -c ~i1-:::2l) -~ ne ,J rde:: of magnitude 1n either ,j i:: ecr.ix1. 

This may be inr.er pl··?>~d C8 ,neJ n r:.hat there is 3 high degree of co nfid ence 
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~'.'lset of impacts . 

,n ea:l that there is a h!. g.h jeg r ee ·) f : c: nf1 de:1,:<:> c:-iac ..1c ::.en c:.'Des : :-: e : ::,: e ~ : ..1 

1qu..1t1 c :rnimals -c:<posed C) :he sed~me '.'lc'S 1,;r; ul •j ..1(·:umuLice c:·.:: nt.1m!. :.d :1:s ::.0 

[ncertaioty of the rne::.l ~i c riter~3 CJ:1 no::. be cj3rJcteri2ed so simplv. The 

criteria a re based on ~~~Lrical ~vide nce f:~m bot h l ab ..1nd field sc~dies 

se·.-iime :1t. 

?5% confidence li~i c c ~ ? r e - ~n~us::.r1..1 l mec..11 conc~:1cration s in Gr e3t L.1ke 
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sedirneni:.s f.11.::-ly high l e vels . 1 . e . 'JP co .Jr.d ::ioss1bl:, e,·en :!bove "'11 gn·• 

backgroun•:i. :~a,· nc, t be to:< i-:. 

"'...imit o f Toleranc e" exceeds "high·• b.1cr.,,:1 ,J und by .1 •~c,nsi ,.:!erable amo unt. c1;-id 

se1imen:.s. 

SuLh t ests cou ld be used co 

d..1JTJa>?-e c!J. 1.,!l . 

Much o f the abo ve imp leme nt3ti::in guidan~e ~an be ~ut!ined in a si:.rategy for 

use of che sed~rnent criceria and a~tlons t o :.1ke ~hen cri ceria 3 re exceeded. 

1. Compare sediment ~onc~ ntrlti~ns ~ith sedimeni:. ~r1teri3.. 

a. •:iuantif\· t:--.e .1re.1 'Jr \·olume of sediment i!'l e xc ess of the criteria . 

b . describe che ;1~01f~c .1nce o f exceedances i n terms o f the basis o f 

::.he -~ri t e r ~ .1 : •..;,::uld •~•nly bioaccwnulation. be e:-:pe c ted or bo th 
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4 . TC 
- L 

..1 . 

ecosvscern of cJncern. 

for documencJc_ 0 n cf J significant 1el e ..1st:. 

r::ecal s : 

1. c-:ind c·~ - J3sessrr.e ncs ,J f -= co l o~ 1ca l -~~mmunicies C•.) -=S C1 :nace 
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results w1ch sedimenc ccn:encr3c1 0ns. 

11 . ~olle~: sedimenc sa~p!es and conduce Jcuce and chron1c 

coxicicv cescs ~ich ~ish Jnd benchic invercebrJtes: ~~rrelJce 

che eccsys;::e '.:l 

i_ \: . !.I chese 

c f 1:: 0nc~ :.·n . it _s l:!·:I-h ~~ .. - ~.1.~el\· Lh .. :.c. bi o ta are i mpa i:-ed c:1nd 

rereed i.:1 ci on should be c~nstdered ne~essary . 

c. :',H sedir.1e:1cs e:-:ceeding h•..!.Jnc:n heJ lCh bi0a c c•..!.!TluL:ic i on based 

ci-11:er i..1 : 

1. collecc ~acJ on residues ~n edible j1ota Jnd compare with 

-F;, 
c0 ler an,:es/actic,rr l evelsigu idance and/ o r 1 X 10 cancer risk 

11. colle(c sed imenc samples. test with representative edib l e 

b io t.:1. ::1eJ s r es i due 
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d. f0r sedimencs "".cee.:! ing ·..11.:..d li.f;_, r1sk bi ->E-:: •..!.!Jlu.:..:;c: ·.c n :i se· :! 

crit-:>ria: 

( 

\·olw:ne ,:>f sec::~-:c::ts t) remeciace. 

III. Division uf Fi.sh and ~i.:..1lif;_, sedime~ t criteria c0ncJct is .\rthur J \e\..ell. 

Room 530. 50 \-;o lf ~cJ ,j_ \lb.rnv, \ew ·t·ork !2233-47~ 6 . 518/457 -17 69 
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1989. 

Co~ca~inacion ?rojecc: 

\~SDEC. Bur . ~nv. Prat 

Beak Consul canes . 

~?87. The chemiscry of 

£arch 

E-70 



I' ,\ II IL 

Sedi111c11t C t'iter· i-1, flc r ivcJ !'ur J VJ 1 Il' LY ,,f l~11 v i1 u 11111 (·11t.iil l'1,il l.',: l.iu11 u l >jl.', l.i V<'S . 

to o rg.1r1ic , ·ul'IJ•J ll (OC) cu I1L e 11L u::; ul;/t:;O C; l u ul.H<1i11 crilcl'iil t u r uulk Sl' d1111l.'11L s 

f t J c t i u II UC ; i . l.' . ( o r I 'X, 111 u l L I p Ly ll y I ll , !' 11 1 2 'X, 0 C I I y 2 0 , L' I , · 

(Scdi 111l·11r ,· ri1c1"i.1 .11, : 11,,1111.1l1 L L' ii 

i II u i:.; /f, l~ 1111iJ I ijiJ y l Ii l L' I J J l;y 

. - --- -- -- --
,\ 1 {lldl .. i L· '1'1,,i , · i_l y' 11, to,i~, II I 1111, I I I 11 l' :1 J I I I I<•' ::, i dt IL' l\ :1 :-, I ,, \.Ii l , 11 i l e lks id u1: l\.i s 1·, 

S u b !, l ,1I1,·e 

:\ C l.' I I .I j> l I I L: I lo: 

i\11 i i l.'IIL' 

t:r1 Alo r in ci11J 

-'..i DiclJti11 
,-.., 

!.,.,~ 

1---
l) \./ 

1, . ) l 

5.0 

AZ inphos 111et li y L 2 , 11 

Az obe n ze ne 

l.lenzenc 

13enzo(u)pyrcnc 
c:lll d sowe uLlier 

l'/\11s ♦ 

BenziJ e n c 

B i s ( 2- L'll L lH" -

eLh y l ) l'Ll1l·r 

13 i s(2-eLliy ll 1exyl) 
ph Llw J ci l c 

CJ I l 1u I 11 r .1I1 

J.B'l. 

2 .U 

(,. 04 

l . 4 

l . 7 J 

S.J 

'l. . 'l. li 

l·'resln,1-1 t , · r 

ur Hur 111,: 

I-' 1; r M 

1: 

1· 

M 

P1,M 
1·' 1,M 

1: 

H 

I &M 

1 · 1, ~I 

F 

H 

F 

F&H 

r 

I' 

1\\./tJ ~; / 1; v / 1: , 
I I I ;/ I 

- ·---- - - -·- - -· -

() . OB I,+ 

O.OlJ ", H 

ll . l I I t t 

ll. l ➔ + 

U .C ++ 

l++ 

, ; \. d i Il l\ . 11 I 

1; 1· I l 1· 1· 1,111 

II I',/ I'. (I I . 
---- ··- ---

'/ I () :. ' 

() ( I ()I, l ( A 

ll :.! 1, d ' < 

ti. ,, 

lJ. Oll L 
I) . (I() I 

0 . l)()l 

l l 1J . 7 

0. :! 

,\\./1i;, / r ;v / c 
11 I ', I \ 

( I . U ll I t t-

u . l ll llll J It 

U. U / I· 

li+ t 

U . UU1'2 ➔ 1 

0. Ollllli t + 

u. ~+ 

.., l ' d I Ill'. 11 l 
C r i l , . 1 1 u11 

111.;/ 1·.(IC 
---·-- - - -- · . 

(J . 

ll . Ull l 

U.'.; 

() . I, 

J . I 
0.7 

ll. ll l 

,\\./t) S / 1;v /c 

- · - · I I[; / I ·--

U . Ull77+ 

Se d I II1,·I 11 

Crit c1 i ,111 

--~!r~1_: 

U 77 



:. 

=-

::.., 

..:; 

j;j] 
I ::.,.1 

1:::: 1 
I-= I ,- · 1- 1 

I
. :: : 

:..j 

l = i I_ , 
. - 1 

i i i, 
' :J . 1- : ,- · 
I 
I 
I V) I 

1·;,: ~ 
I c: i ::.. 

I- J.:: 
;,...; -= 

i _, i :.: 

:.> 

v; 

< 

=-

::.. 

!::; (' -
, ·-1 
/. ! 

- 1 

= 1 

::..::: : 

_, 
.,_ ' 

-: L 

::.. 1 . . , _ , 
= 1 
•.,I i 

- i 

::::: 

+ 

::; 

::; 
J; 

..:: 
;: 

::; 

::c 

:::, 

+ 

::: 

::; 
C 

;: 

-= 

=-

:::.. 

u 
:..u 

::; 

+ 
c;c, ......, 
C 
0 

0 

+ 

::; 

-:::: 

;;: 
;;: 

C :., 

,. :::. (... 

::.. 

E-7 2 

+ 
:0 
0 
:::, 

0 

:::: 
::::: 
::; 

:0 

..::, 

:.,. 

:,; 
N 

'..) 

X 
:,; 

-= 

+ 
,-.. 
::; 

:::, 

::; 

,-.. 

'-' 
,J 

X 
:,; 

+ 
+ 

::; 

,-... 

+ 
+ + 

:::, 
0 ::; 

::; :::, 

1,/) 

CJ 
C ,.. 

+ 
r, 
'."'J 

::; 

:::, 

:::, 

::; 

:::: 

-= r--

+ + 
+ + 

L'"l r--

-= :::, 

0 C 

O' 
O' 

......, 

I 
0 ...... 
u 
>-. 
'.J -
0 C.J 
\.. 

0 -::, 
...... '" 

(.) 

Cv -
X 
C.J 

-= 

+ 
+ 
:-, 
r--

:..... 

LJ"\ 

C.J 

c:, ...... -= >-, ,... 

(.) If) 

C.J :) 

-= 0 
·.n 

...... 



Freshwat e r 

Lu ~ or Hari11e 

SuuSti.l f\ 1·c K F or H 
,,1,.1 

-

2,], 7 , 8 - TL: l rc1- 7 . \) 1-' &H 

ch lur ud i l,c 11Lu- FlxH 

d i u:, i 11 

l , I. ~".!-Tt ' t 1· .1 , l1l 1 1111- . i-ll I 1:& M 

LL i1J111: 

Tctr.1 c l1lur11- 2. tlll F&M 

ccliv1L:11e 
rri 

T:il,I,, I ( ,.: ,1111 i11ucd) 

A<7u:-itic 'l vx i c il y ll .1s i s llulll ill\ ll e, 1ltl1 l(L:s iclu t: llil S i_s_\i(fJiif c RL·S id 11e ll. 1sis 

,\\~QS / CV / C* 
LI, ,. , I 

- -- --- - -

<U . OU l+ 

Se di111 c 11l S edi111c11t - ·-- Se di111 e11t 

Cril.criu11 AW(J S I c;v / C Crit c1 i u 11 ,\WlJ S / CV / C Crit criu11 

- ~i ! .!.':~ - _ ui;/l _ ··-·· - ~~()~- ll tc{ l ._ ll f!, / e,OC 

< I u 
-G 

I l . U I 1 Xl u _ 10 + -1:S 
2\ I U -~ '..!X I U-L, 2\ l U + O.O UO:! 

Ll . 7 -I 11 , ' \ 

I H U.H 

~ O- ToluiJi11e l . ,, 1-' MI 1 ll+ u' ,, j 
w 

Toxaplle11c J') l!, M tl. OU'.", U . 0 I tl. UO'J+ 0.02 

Tr i c II 1 o r u lJ c , 1 'LL' , IL' s 4 .2G F'1'M J++ \)1 

1.1. 2- Tri r. lll uro - 2.17 l '&H I,+ u' :, ') 
e t.l1u 11c 

T ri c hl o r ocl l1ylt· 11 c 2 . 2 ':l Fi:.H 11 ++ 2 

Tri pheny l pli usp llJle ,, ' :,<) I-' 1,++ l '.j G 

Vin y l c ld u r1 Jc O.G 1: 1, M lll+ U . ll 7 

.. __ .. _____ , __ _ 

• Al-lQ S / GV / C = /\111b ic1 1t. wJ Ler qu n l i I y ~; 1 .111d:11d •H c ui dJ111.·c v, il1 1c i 11 TtJt:'.j J. 1. I ,i r ,,t l1 L' r w.i l ,: 1 

+ A'r/QGV r,rupuse J by Di v isi u n ut Fisl1 :111J \~ilJlile. 

•111 ,1l 11 l ' ll l\.' il " i i , 

++ Currc 11l NY::i A\.IQ S ,n CV i11 'J'OC~ 1 . l . 1. 
•• El'A prupc,s cd i11lcri111 sedi111l'11t 1: rit, · 1i d; 1:1lt ,: 11 f r v 111 a11 l-'.l'/\ l1r i c li1 11_; d uu1 1111~11t f u r ell,· LI'/\ :i, 11.•11, L' ,\d v i :,11 1y 

♦ 

Bu..i rd. 
TIi e sedi1111• 11l cr iteri o n f u r 
( k ) I I 11, > 1 , 11 1 l I 1t~ 11 e , c It r y s c: n e , 
'J'tJC S J I . I 1:11 i dd11 , ·e V.J I 11c 

l.J c 112.u(.i)py r e 11e c1lsv ,q ,pl ics l o l.Jc11z( a)u11ll1r .ice11L', l.J<:1 1zu(l,) l l1i, ,1 ,1111 /1 ,•11,•, 1 ... ,, ,,,,-

i 11d c 111)( 1, 2. ·i-cd) p y re11e . and, 111 t: cit y I l>c11z ( ;1 )c111 t Ii r:.:i ,: enes. Tl1e~, ,.' !',\II l1 . , v (· l It ,: c,c1111L' 

~, ~ /, v 11 z,1( d )pyt('l l l'.. 

- ·1 I -



TA LI Ll~ J 

Se lli111c11l Criceria llel'LV..:J l.Jy Ll1e Sedi111e11t-tu-fhl1 lli u.ic1· u11 11 il :1ti n 11 M1elli"d 

T,1lc 1~111 , ·e «1 .\,\v1~,-,r,· 

I - L, . l ' I U (,,I II <. \· I ,~ I:-, , \• 1 

; l lJ / ...,.1 ' e k I 1 ~ I\ 
, ·u11:; 11111pl iu 11 

PCII --- ···-· ···- - .. - -· -·-
Fish 

Residue 
ug/kg 

'2000 

U.L 

Stcd i111c11 L 

Cr it e I i 1,11 =, 
_ _ . 1 II'. / lq·, __ _ 

:!OOU-200 

ll. G-11. Ul> 

1-'i s ll 
RL's i duL' 

111 ·. / k 1; ·- --· --· ·--

U . ll l 

• , I 

. ,, \ I u . 

------ ···- ------
L , I, 7, ll-TC I1(1 

::ic ,I i ;111:11 l. 

Cri r erio11, ·• 

11[', / k I ', 
. - . ... _. ·-· ·- - - - - ---

0 . 1-ll.UL 

- 11 - · r, 
. ,, \ I{) - I ',, \ I I) 

h' i I I l l i I e 1: 1 :; l I F le s I 1 

~ C r 1 L c r i , >11 \ ()() l lJO- l () U . llll\ l) . \ I I - I l . I )l J I 

-.J 
.i:,- ----·- --·- ... 

* Fo r PC B a 11 cl 2 , 3 , 7 , 8 -T C DD , the r a IFJ es re s ult fro 11\ cl iv id i 1, CJ t ll e Fi c; I 1 

Residue by a fish to sedi111e11t accu111ulati o n fo clo1· c,f 1-1 0 and 0 .1-1, 
respectively. 

- 23 -



APPENDIX 1 

collection of Interstitial Water 

At this time, there is not a specific recommendati o n for a 
site-specific method to collect interstitial water. It is 
recommended that regulated parties investigate the subject and 
propose to DEC a method which will provide a sample to best 
characterize the bioavailable metals in site-specific 
interstitial water. As a start, it is suggested at least four 
methods should be considered along wi t h some references . 

l . Centrifugation (Edmunds and Bath 1976; Giesy et al. 
1988; Landrum et al. 1 98 7; Engler 1977); 

2. Squeezin g (Reeburgh 1967; Bender et al. 1 987; Kalil 
and Goldha~er 1973); 

3. Suction (Kne z ovic h and P.ar~ison 1987); and 

4. Equ i libr1u~ by usi ng dialysis membrane or fr i tted 
glass sa~~ler (Hesslin 1976; ~ayer 1976; Bottomley and 
Bayly 19 8 4; Pittinger et 31. 1988 ). 

Additional literature which should be consi dered are Carignan 
et al . 1985, Bray et al. 1973, Lyons et .::1. 1979, Word et al. 
1987, and Jenne and Zachara 1987 . 

T hese suggestions and references we~e ob tained from a draft 
ASTH guidance document on sediment collection , storage, 
characterization, and ma nipulat ion. However, this documen t is 
not yet available for circulation o ~ reproductio n . 

AJNl.DOC / LC00.35 
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I . --- . .u>?::~;orx 2 
- · - - ACID VOLATILE SULFIDE 

Procedure Use-d at H~nbat~ Co11ege 

The apparatua consists o! th• !olloving vessels: 
A SOQ-m.L !rlynmeyer flask titted vith a three-hole 

stopper, vher• the sample to be analyzed is placed. 
Th.re• 250-mL Erlynmeyer !laske. Into the first is 

_ placed 175-200 mL o! pH 4 buffer {O.OSM potassium hydrogen 
phthlate). Th• second and third con~ain 175-200 mL o! a 
O.lM silver nitrate solution. Eacho! these i• fitted vith 
a tvo-hole stopper. 

The .!our flasks are connected in sequence vith 
appropriately shaped glass and Tygon tubin;. All fittings 
must be air tight. 

A nitrogen gas line is introduced into the first vessel 
through one hole o! the stopper. A thistle tube vith a 

. stopcock is placed in the second hole. The exit line from 
the !irst to the second vessel is placed in the third hole. 
The second, third and fourth stoppers contain the entry and 
exit lines, the entry line being belov the liquid surface 
and the exit line, above. 

Betveen the nitrogen tank and the first vessel, a.n 
oxygen-scrubbing system must be placed. _This system 
consists of a vanadous chloride solution in the first 
scrubbing tover and the matri:c o! the analyte (usually 
seavater or freshvater) in the second tover. The·solution 
used in the first tover is prepared in the tolloving manner. 
Four grams of ammonilll:1 metavanadate is boiled vith 50 mL of 
concentrated hydrochloric acid and diluted to 500 m.L. This 
solution is . then transferred to the tover. k:la.lgam.ated 
zinc, pre~ared by taking about 15 grams of zinc, covering it 
vith deionized vater and adding 3 drops of concentrated 
hydrochloric acid before adding a small amount o! mercury to 
complete the amalgamation, i~ then added to the vanadous 
chloride solution in the first tover. The solution should 
nov be blue or green. When nitrogen is bubbled through it 
for a time it vill turn pucyla. When the solution is 
exhausted, it vill turn back tp blue or green. It may be 
replenished by adding more amalgamated zinc or a fev drops 
of concentrated hydrochloric acid. -

The sample or standard to be analyzed is placed in the 
first vessel after the entire system has been purqed vith 
nitrogen for about an hour. The usual sample size is 10-15 
grams of vet sediment. Any water used in the transfer of 
the sample to the vessel must be completely deaerated. The 
system is again purged !or 5-10 minutes. Deaerated 6M 
hydrochloric acid is nov added fro~ the thistle tube~ to 
achieve a final concentration in the vessel of 0.5M • . 

- 28 
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Tha system i~ nov run !or ·.a.n hour vith the nitrogen at 
a bubble rate o! about !our/3ec. Th• sa~pl• ves~el •hould 
be evirlad every !iv• or ten minutes. When the reaction i5 
cocpleto and &ll hydrogen sulfide produced has been 
converted to ailvar sulfide in th• third ves5el, the 
tnlution in tMt vessel should be relatively clear and the 
precipitate ahould have settled to the bottOm. Tborc should 
be no precipitate in the fourth vessel. 

The suspension in the third ve:ssel 1:, passed .throuah a 
1.2 micron GF glass !iber filter, vhich i:, dried at 102°c. 
and .veigned. . 

A standard can be prepared from appropriate quantities 
o! iron(II) sulfate and godium sol!ide, the latter being 
best ~dded ~rom a 5olution standardized against lead 
perchlorate. 

Typical silver sul!ide precipitates are in the range 
10-30 mg. When a blank i~ run (sacple vithout acid), about 
0.9 mg silver sul!'ide is obtained. When thei acid i:s run 
vithout a 5ample, about 0.6 mg silver chloride is obtained. 
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C-SEADRJFS.6/COMRESP .1 
04/ 30/ 91 

Seneca Army Depot Ash Landfill RI/FS Final Work Plan 
Responses to Evaluation Comments From USEPA Region II and NYSDEC, 

Discussed February 26 and 27, 1991 

(A) Miriam Martinez, EPA (May 8, 1990) 

Item Reference 

1 

2 

3 

4 

Pg. 1-1 
Sec. 1.0 
Intro. 

Pg. 2-2 
Sec. 2.3 

Pg. 3-1 
Para. 1 

Pg. 3-1 
Sec. 3-1 

Response/Action 

Agree. This WP will be used to investigate the ash landfill 
area, which contains the several potential contamination 
sources listed on page 1-1 and 2. As stated in the last 
paragraph of Section 1.0, the ash landfill area will be 
investigated as one site with the several possible 
contamination sources listed in page 1-1 and 2. The 
burning pits were covered in Section 1.0. These pits are 
believed to have been used for refuse that occasionally 
contained possible hazardous items. Figure 1.1-2 shows 
the potential source areas locations in comparison to the 
western part of SEAD. 

Agree. The swampy area shown in Figure 2.1-1, will be 
included on all relevant figures. This area does not 
necessarily indicate a wetland area. 

Agree. The nine potential source areas identified in 
Figure 1.1-2 have been shown on all subsequent figures 
which are used to illustrate proposed sampling locations. 
In addition, the soil gas results are illustrated in Figure 
2.4-14 of the WP. 

Agree. All of the nine potential contamination sources 
have been included in conceptual site model figures 
(Figures 3.1-2 through 3.1-6). The figures have also been 
expanded to include the contamination release mechanism, 
pathways, and the base personnel as receptors. The data 
needs for the FS and sampling requirements for the RI are 
covered in Sections 3.1.5 - Sampling Requirements for the 
SEAD Landfill/Burning Pits Site and 3.2 - Scoping of 
Potential Remedial Action Alternatives. 
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Item Reference 

5 

6 

7 

8 

9 

Pg. 3-1 
Sec. 3-1 

Pg. 3-2 
Para. 1 

Pg. 3-3 
Para. 2 

Pg. 3-11 
Sec. 3.4.1.2 

Pg. 3-14 
Para. 1 

Response/Action 

C-SEADRJFS.6/ COMRESP .2 
04/ 30/ 91 

Agree. Both statements referenced in this comment were 
taken from Seneca Army Depot Burning Pit/Landfill Site 
Investigation (ICF, 1989). In addition, contaminated areas 
referenced in both statements are shown in Figure 3.1-1 of 
the WP. 

Disagree. As stated in the December RI/FS Draft-Final 
WP, there is no evidence of explosive or radioactive 
material in the landfill. As a safety precaution, a field 
Geiger counter has been included in the SHERP, Section 
4.2. The Geiger counter will be used to conduct a 
radioactive survey during drilling and sampling operations. 
If any radioactive material is detected, the site will be 
evacuated and the RI/FS will be re-scoped to handle this 
issue. 

Agree. As discussed in the February 27th Meeting in New 
York, the location of the farmland area has been included 
in all the relevant figures. 

Disagree. Table 3.3-1 covers groundwater and surface 
water ARARs. Reference to Volume I of the RCRA Facility 
Investigation (RFI) Guidance Manual (1989) has been 
included in Section 3.3.1.2 - Other Guidance to be 
Considered. In addition, the EPA Office of Solid Waste 
and Emergency Response (OSWER) Directive #9355.4-02, 
which establishes an interim cleanup level for total lead at 
CERClA sites, has been included in Section 3.3.1.1 -
Federal and State of New York ARARs. 

Agree. Based on the information presented in Table 3.2-1 , 
Section 3.4 has been revised to state that the SOWA MCLs 
will be incorporated as the preliminary DQOs for the 
groundwater and surface water sampling. The analytical 
requirements and quantitation limits proposed for the RI 
will be based on the SW-846 analytical method identified 
in Table 3.3-1. Subsequent confirmation rounds will use 
methods determined to be appropriate after the first 
round. Soil sampling will be analyzed by the same 
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Item Reference 

10 

11 

12 

13 

14 

15 

Pg. 3-14 
Sec. 3.6 

Pg. 4-2 
Sec. 4.2.1.1 

Pg. 4-6 
Sec. 4.2.2 

Pg. 4-7 
Sec. 4.2.2 

Pg. 4-8 
Para. 1 

Pg. 4-10 
Sec. 4.2.3.2 

Response/Action 

C-SEADRIFS. 6/COMRESP .3 
04/30/ 91 

analytical methods used for water samples. In addition, 
the surface soil samples will be analyzed for complete 
TCL/TAL. 

Agree. Section 3.4 of the WP has been revised to include 
the physical conditions data need. In addition, an 
evaluation of parameters useful in identifying future 
treatment technologies and an evaluation of the 
geophysical/hydrologic conditions has been included in the 
data gaps list (Section 3.5 of the WP). See comment #22 
for an explanation of the geotechnical requirements for the 
RI/FS. 

Agree. All offsite wells, identified during the well 
inventory, will be plotted on a site map for inclusion in 
the summary RI report. In addition, privately owned wells 
will be sampled and analyzed for the same parameters as 
the proposed and existing monitor wells of the SEAD ash 
landfill during the RI (see Section 4.2.1.3). 

Agree. One soil boring is proposed for each of the three 
debris piles north of the ash landfill. 

The RI contractor will provided the soil-gas procedures. 

Agree. Unidentifiable anomalies will be investigated using 
test pits for visual inspection, as needed. If an obvious 
point contributor is encountered, while the test pit is dug, 
analytical sampling will be performed for confirmation. 
The soil from the test pit will be returned to the 
excavation. The RI contractor will provide the criteria 
necessary for test pit excavations. 

The boundaries of the swampy area are subject to change, 
based on seasonal fluctuations. This swampy area does 
not necessarily indicate a wetland area. This area is 
generally associated with poor drainage. In addition, 
surface water/sediment samples will be analyzed for 
TCL/T AL and herbicides. 
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Item Reference 

16 

17 

18 

19 

20 

21 

22 

23 

Pg. 4-10 
Sec. 4.2.3.2 

Pg. 4-20 
Para. 2 

Pg. 4-21 
Sec. 4.6 

Pg. 5-2 
Sec. 5-3 

Pg. 5-3 
Sec. 5-4 

Pg. 6-4 
Tab. 6-1 

Pg. A-2 
Para. 4 

Pg. F-2 
Sec. 1.5 

Response/Action 

C-SEADRJFS.6/COMRESP .4 
04/ 30/ 91 

Agree. Spring sampling has been included in Table 4.3-1. 

Agree. All recommended analysis are included in 
Table 4.3-1. 

Agree. Section 4.6 has been rewritten to include the 
Preliminary Site Characterization Summary Report. 

Disagree. The site will be handled as one operable unit, 
with the possibility of identifying several suboperable units 
after the RI and RA. If suboperable units are identified, 
potential remedial technologies will be defined for each 
site condition requiring remediation. In addition, a 
discussion of volumes or areas of media has been included 
in Section 5.1.4 of the WP. 

Agree. The two levels of technology screening addressed 
in the CERCLA RI/FS guidance has been included in 
Section 5.1.5 of the WP. In addition, the preliminary 
listing of sub-operable units is the same as the list of 
possible contamination sources discussed in Sections 1.0 
and 3.0 of the WP. 

The tentative project schedule has been included in Table 
6.2-1. 

Agree. The data needs of the FS are covered in Section 
3.5 of the WP. Recommended analyses for groundwater 
are included in Table 4.3-1. Any geotechnical analysis of 
soil borings or possible test pit samples will be identified 
after the first round of sampling. Since geotechnical 
testing laboratories generally will not perform these test in 
other than Level D protection, soil characterization must 
first be performed. 

Disagree. The preliminary remedial alternatives identified 
in Table 3 .2-2 offer general methods for remediation of 
the entire site. As discussed in comment #19, if 
suboperable units are identified after the RA, potential 
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Item Reference 

24 General 

25 General 

26 General 

Response/Action 

C-SEADRIFS.6/COMRESP .5 
04/ 30/ 91 

remedial technologies will be defined for each site 
condition requiring remediation. However at the request 
of EPA Region II, existing SWMU classification numbers 
have been included in the lists of potential contamination 
sources in Sections 1.0 and 3.0. 

Agree. The WP has been corrected to include the full 
TCl.JTAL and herbicides analyses. 

Agree. Waste will be managed as discussed in Section 
4.2.9 of the WP and Section A.6 of Appendix A. 

See comment #22. 

(B) Miriam Martinez, EPA (May 15, 1990) 

27 Pg. 2-3 

28 Pg. 3-2 

29 Pg. 3-3 

30 Pg. 4-4 
Fig. 4-1 

The criteria included in 7 CFR 658 has been included in 
Section 3.3.2 - Location-Specific ARARs. 

Agree. In order to judge the hydraulic properties of the 
lower aquifer, as well as the possible vertical connection 

. between the surficial and lower aquifers, nested wells will 
be used. This will include existing shallow well PT-16, 
nested with the proposed deep well MW-38D, and 
proposed shallow well MW-36 nested with proposed deep 
well MW-35D. To assess the possible vertical connection 
between the shallow and lower aquifer, the static water 
level of the nested shallow wells will be measured and 
recorded prior to, during, and after the purging of the 
nested deep wells. Slug tests will be performed on the 
four newly constructed deep wells to assess the hydraulic 
properties of the lower aquifer. 

Agree. Volatile emissions (release mechanism), inhalation 
(exposure route) and direct dermal contact (exposure 
route) have been addressed in the Conceptual Site Model, 
Figures 3.1-2 through 6. 

Monitor well PT-23 has been included. 
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Item Reference 

31 Pg. 4-5 

32 Pg. 4-11 & 
Pg. 4-12 

34 Pg. 4-20 

35 Pg. A-13 
Sec. A.2.3 

36 Sec. 4.2.1 

37 General 

38 General 

39 General 

40 Pg. 3-26 

41 Sec. 
3.3.2.1 

Response/Action 

C-SEADRlFS.6/COMRESP .6 
04/30/ 91 

Agree. The extraction procedure (EP) toxicity test will be 
replaced in the WP by the RCRA Toxicity Characteristics 
Leaching Procedures (TCLP) analysis. This test will be 
used for the applicable sampling. 

Since air sampling is not identified as an important task 
during the site characterization and early RI phases, 
establishing a fence-line action level is not necessary 
during this RI. However for the safety of the RI 
personnel, an air monitoring program for the field work 
has been included in Section 4.2 of the SHERP (Appendix 
B) and Section 4.2.5 of the WP. If ambient levels exceed 
50 ppm on the HNU analyzer, perimeter air samples 
collected. In addition, the useful range for sensitivity of 
the HNU is 0.1 to 2,000 ppm. 

Comment Withdrawn. This level of detail is not necessary 
for WP. & Pg. 4-21 

Comment Withdrawn. Proposed RI will probably involve 
more than one round of sampling. 

Withdrawn. SEAD wells are sampled quarterly for MCLs, 
under the Safe Drinking Water Act (SOWA). 

Withdrawn. Sampling proposed is adequate for this RI. 

Withdrawn. Method SW 846 will be used for the first 
round of RI. 

Withdrawn. A 500 year floodplain delineation is not 
within the scope of this RI. 

Based on Minutes of February 27 and 28, 1991 Meeting in 
New York, SEAD will send letter from Fish and Wildlife 
Service to EPA regarding the characterization of the 
Endangered Species Act of 1973. 

Based on Conference Call held February 11, 1991, SEAD 
will provide a copy of existing Cultural Resource Survey. 
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Item Reference 

42 General 

43 Pg. 4-33 

44 Pg. 4-35 

45 Pg. C-10 

46 Pg. C-53 
Sec. 4.7.1 

Response/Action 

C-SEADRIFS.6/COMRESP. 7 
04/30/ 91 

EPA will contact an archeologist to check on prehistoric 
buildings on SEAD. 

EPA will send guidance on significant agricultural lands to 
SEAD. The RI contractor will conduct this survey, if 
necessary. 

Agree. The methods for the bioaccurnulation study will be 
included. 

Agree. See comment #43 above. 

Disagree. No determination has been made as to whether 
this is a wetland. This area is called a swampy area in the 
figures and is used to show poor drainage areas. EPA will 
check on wetlands delineation. 

Agree. The final locations for the soil sampling will be 
determined after consultation with EPNNYSDEC and 
approval of the USACE project manager. 

(C) Kamal Gupta, NYSDEC (April 19, 1990) 

47 Tab. 4-3 

48 Sec. 3.0 

49 Sec. 4.0 

Agree. Full TCL/TAL and herbicides analysis is included in 
Table 4.3-1. See comment #6 for discussion of 
radioactive survey. 

Agree. The WP has been revised to include Article 15 -
Water Resources Law (Section 3.3.1.1), Article 24 -
Freshwater Wetland Act (Section 3.3.2.3), and the 
NYSDEC Habitat Based Assessment (Section 3.3.2.2). As 
discussed in comment #45, EPA Region II will check on 
wetlands delineation. 

Agree. See comment #11 for sampling of offsite wells. 
According to SEAD personnel, the privately owned wells, 
located approximately 1,000 ft west of SEAD, have been 
sampled and found to be free from any of the 
contaminants identified at the ash landfill area. 
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Item Reference 

50 Fig. 4-1 

51 General 

52 Pg. 3-2 

53 Pg. A-6, 
A-7, and 
A-9 

54 Pg. A-13 

55 Pg. C-63 

Response/Action 

C-SEADRJFS.6/COMRESP .8 
04/ 30/ 91 

Agree. Monitor well PT-23 has been included in the WP 
figures. In addition, the Farmhouse and Barn wells have 
also been included. 

The air monitoring required for the RI is covered in the 
WP. Air sampling has not been identified as an important 
task during the site characterization and early RI phases. 
However, the WP does include dust sampling of the 
incinerator building. See comment #34. 

Agree. See comment #28. 

Disagree. See comment #89. 

Existing groundwater sampling events which occurred 
during times of high-level and low-level groundwater 
elevations, along with their respective groundwater quality 
results will be evaluated during the project. This will 
ensure that seasonal representations of groundwater 
quality will be identified and incorporated with the data 
obtained during this RI. 

Disagree. The CRQL standards identified are relevant for 
this sampling effort. 

(D) Miriam Martinez, EPA (May 23, 1990) 

55 Pg. 4-8 
Sec. 
4.2.2.3 

56 Pg. 4-14 
7 Pg. 4-15 
Sec. 4.2.6 

Agree. TCLP analysis is not included in the WP. All 
necessary characterization will be performed as stated in 
Section 4.2.9 of the WP. 

Agree. The decontamination procedure stated in this 
comment will be incorporated into the Work Plan where 
sampling equipment is discussed. In addition, isopropanol 
will be omitted from the procedure used to clean purging 
equipment and drilling augers (as stated in pages C-51, 
52, and 53). Also, all well casings will be steamed 
cleaned prior to installation. 
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Item Reference 

57 Pg. 4-17 
& Pg. 4-18 
Tab. 4-3 

58 Pg. 4-9 
Sec. 4.3 

59 App. A 

60 Pg. A-2 
A.1.2 

61 Pg. A-4 
& Pg. A-5 
A.1.3 

62 Pg. A-13 
& Pg. A-14 
A.2.3 

63 Table 
4.2.1 
App. C 

Response/Action 

C-SEADRJFS.6/COMRESP. 9 
04/ 30/ 91 

Agree. The frequency of collecting equipment rinse blanks 
has been changed to the following: one rinse blank 
collected each day a decontamination event is carried out, 
not to exceed one per day. This frequency applies to both 
water and soil sample blanks. Also, sediment samples 
have been added to Table 4.3-1. 

Agree. Forms will be included upon receipt from EPA. 

Disagree. The soil gas sampling procedure will be 
provided by the RI Contractor. 

Disagree. The RI contractor has stated that the WP and 
SHERP are acceptable as stated. In addition, four discrete 
samples will be taken from each soil boring and sent to 
the lab for analysis. 

Agree. Four discrete samples will be taken from each soil 
boring. In addition, all soil samples collected for voe will 
be placed into 40 ml glass sample bottles with a stainless 
steel spatula. The remaining soil will be homogenized in a 
stainless steel bowl with a stainless steel spoon prior to 
being placed into the sample containers. 

Agree. The aqueous samples collected will be analyzed for 
total metals, since EPA Region II and NYSDEC do not 
accept results for dissolved metals. In addition, as stated 
in Amelia Jackson's (USEPA) Memo to Miriam Martinez 
(3/11/91), the purging procedure discussed on pg. C-72 of 
the WP is acceptable as stated. 

Agree. The parameters will be included in Appendix A 
and C. 
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Item Reference 

64 Pg. A-23 
A.4.2 

65 Pg. C-17 
Sec 1.1 

66 Pg. C-32 
Tab. 2-1 

67 Pg. C-38 
Sec. 2.4 

68 Pg. C-39 
Sec. 
2.4.1.1 

69 Pg. C-39 
Sec. 
2.4.1.1 

70 Pg. C-41 , 
Pg. C-42, 
& Pg. C-43 
Sec. 2.4.1.2 

71 Pg. C-43, 
Pg. C-51 
Sec. 2.4.2 

Response/Action 

C-SEADRlFS.6/ COMRESP .10 
04/ 30/ 91 

See previous comment. In addition, test pit procedures 
will be provided by the RI contractor. 

The laboratory which has been proposed for this project is 
Aquatec in Burlington, Vermont. The USACE Missouri 
River Division (MRD) will be validating this lab for this 
project. As discussed in the February 28th meeting in 
New York, Amelia Jackson will be provided with the 
results of their Performance Evaluation (PE) samples, 
upon generation. 

Agree. See comment #57. TCLP analysis will be the 
responsibility of the RI contractor. 

Agree. If bubbles are present in a VOC sample vial, then 
the sample will be discarded, a new aliquot of sample 
collected, and preserved properly. 

Agree. The sample bottle supplier has not been identified. 
USACE will provide the QC procedures used by the 
supplier when available. 

Agree. Only one type of water will be used for the final 
rinse in in the decontamination procedure. This water will 
be demonstrated as analyte free for the organic and 
inorganic parameters of interest, by testing a sample of the 
water at the tap prior to the start of the sampling event. 
The WP has been changed to include this statement. 

Agree. The decontamination procedures have been 
corrected as per comment #56. In addition, filtering of 
samples will not be done. 

This comment has been resolved as per comments #60 
and #61. 
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Item Reference 

22 Pg. C-58 
Sec. 3.0 

72 Pg. D-2 
I.A.La 

73 Pg. D-4 
I.A.2.a 
Note 2 

74 Pg. D-5 
I.B.1 

75 Pg. 4-16 
Para. 2 

76 Table 
4.3-1 

77 P. 4-17 
Table 
4.3-1 

78 Pg. 4-17 
Table 
4.3-1 

79 Pg. 4-17 
Table 
4.3-1 

80 Pg. A-4 
Para. 1 

C-SEADRlFS.6/COMRESP.11 
04/ 30/ 91 

Response/Action 

Quality control (QC) for each SW-846 method will be 
used, with all recommended QNQC procedures 
mandatory. 

The volatile organics will be acidified to pH< 2 with HCL 
as stated on page C-43 of the WP. Appendix D must be 
changed by USACE. 

Disagree. Filtering of samples will not be done. 

See comment #63. Appendix D must be changed by 
USACE. 

Examples of the proper chain of custody forms are 
provided in Appendix D. 

Agree. The word rinsate has been corrected in Table 
4.3-1. 

Agree. Three replicate samples will be shown on Table 
4.3-1. However, the USACE Quality Assurance lab 
analyzing the split samples will dictate the specific number 
and type of samples they wish to receive. According to 
Amelia Jackson, these split samples will be in addition to 
the splits collected by the USEPA oversight contractor. 

Disagree. QC and ·QA will remain two separate items. 

Disagree. The detection limits that correspond to the 
methods proposed in Table 4.3-1 will be used. 

Agree. Waste containerization and disposal is covered in 
the WP. Actual disposal will be the responsibility of the 
RI contractor. 
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Item Reference 

81 

82 Pg. A-11 
Para 2 

83 Sec. 1.0 

84 App. C 
Sec. 3.0 

85 App. C 
Pg. C-98 

86 App. C 

87 C-132 & 
C-133 

88 Attch. A 

89 Pg. A-6, 
A-7, & A-9 

Response/Action 

Agree. See comment #56. 

C-SEADRlFS.6/COMRESP .1 2 
04/ 30/ 91 

Disagree. The procedures stated on pages A-13, for well 
development, and C-72 for purging are acceptable as 
stated. 

The USACE will provide the key names of the personnel 
involved in this project. Any deviations must be approved 
by Kevin Healy (USACE Project Manager) , Randy Battaglia 
(SEAD Project Manager), and Miriam Martinez (USEPA 
Project Manager) . 

All QNQC criteria specified in the analytical method being 
used will be complied with. Table 3.3-1 of Appendix C 
has been changed to indicate a matrix spike for cyanide. 

Agree. The GC/MS will be tuned every 12 hours. 

Agree. The instructions contained in the Region II 
validation SOPs regarding handling of outliners will be 
followed. The corrective action procedures for MS/MSD 
and CCV will be in accordance with Method SW 846 and 
EPA validation SOPs. 

Withdrawn. Section 8.4.2 (pg. C-132 and 133) are 
acceptable as is according to Ms. Amelia Jackson. 
Detection limits are in Table 7.2-1. 

As discussed in comment #65, the laboratory, Aquatec, 
will undergo validation by the USACE-MRD (which 
includes analysis of PE samples) . However, the USACE 
QA group does not have an established field auditing 
program. Therefore, USEPA's personnel will have to 
conduct field audits. 

Disagree. The wells will be constructed with PVC casing, 
as are the existing wells. However, SEAD will state in the 
ROD that the USEPA-Region II SOP for selecting well 
casings will be adhered to when selecting casing material 
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Item Reference 

90 Pg. A-13 

91 Pg. 4-14 

Response/Action 

C-SEADRIFS.6/COMRESP.13 
04/30/ 91 

for wells which will be sampled to determine whether the 
remedial action chosen has worked. 

See comment #54. 

The tap water used in the decontamination procedure will 
be from a potable water source. 

(E) Kamal Gupta, NYSDEC (January 18, 1991) 

la Table 
of 
Contents 

lb General 

le General 

ld General 

2 Sec. 1.0 

3 General 

4 Sec. 4.2 

Disagree. This is not standard practice. 

Agree. The acronym for calcium has been changed to Ca. 
Cadmium will be Cd. 

Agree. The acronyms have been revised and are based on 
the U.S. Army Toxic and Hazardous Materials Agency 
Manual. 

Agree. See comment above. 

Agree. The list of potential contamination sources in 
Sections 1.0 and 3.0 have been revised to include all items 
shown in the figures. 

Agree. All groundwater, surface water, soil samples 
collected during the RI will be sampled for herbicides and 
full TCL/T AL. A second round sampling (if necessary) will 
be conducted based on the first round results. A Geiger 
counter will be used to conduct a radioactive survey 
during drilling and sampling operations. If any radioactive 
material is detected, the site will be evacuated and the 
RI/FS will be re-scoped to handle this issue. 

Agree. Shallow wells will be screened from the top of the 
bedrock to greater than 3 ft above the water table. 
Bedrock wells will be screened from approximately 3 ft 
above the lower water table to 17 ft below the lower 
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C-SEADRJFS.6/COMRESP .14 
04/ 30/ 91 

Item Reference Response/Action 

5 

6 

Sec. A.2 

water table. In addition, since the depth to water in the 
lower aquifer, as determined from nearby wells in this 
portion of Seneca County, is approximately 48 ft-bis and 
the deep well at the farmhouse west of SEAD has a 
reported depth of approximately 120 ft-bis, the deep wells 
will be installed to a maximum depth of 200 ft-bis or the 
first water zone encountered, once having penetrated at 
least 20 ft into the bedrock. If no water is encountered to 
a depth of 200 ft-bis, the boring will be grouted to the 
surface and a new location chosen. 

Agree. Well development until the turbidity of the well 
water is below SO NTUs will be the goal of the 
development operations. 

Sec. 4.2.1.3 Agree. The RI contractor will notify DOH and SCHD at 
least two weeks prior to collection of groundwater 
samples. 

7 Sec. A.2.3 Samples will not be filtered. 

8 Sec. 4.2.4 Disagree. Air sampling will be conducted for the field 
sampling effort and according to Section 4.2 of the 
SHERP. See comment #34. 

9 Sec. 3.3.1.1 Agree. The DOW TOGS 1.1.1 standards have been 
included in Section 3.3.1.1 of the WP. 

10 Sec. 3.3.2.2 Agree. See comment #48. 

11 General Agree. The methodologies presented in the NYSDEC 
Sediment Criteria has been included in Section 3.3.1.1 of 
the WP. 

12 Pg. 4-37 Noted. 
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ANNEX D 

REMEf'IAL INVESTIGATIONS AND FEASIBILITY STUDIES 

AT THE 

INCINERATOR ASH LANDFILL 

SENECA ARMY -DEPOT, ROMULUS, NE'i YORK 

1.0 GENERAL STATniXNT or SERVICES 

1.1 Background. As part of its continuing program of evaluating its haz-

ardous was t e management practices, the Army is performing ~e~edial 

In;estigations/Feasibility Studies (RI/FS) at Seneca Army Depot (SL\D). A 

recently completed site investigation of the abandoned ash landfill area 

(Solid Waste Management Unit (SWMU) Des i gnations SEAD-3, SEAD-6, SEAD-14 and 

SEAD-15) has documented the existence of a narrow pl>lme of groundwater con

tamination which is believed to extend to, and possibly beyond, the Depot's 

western boundary. The contaminants of concern are chlorinated volatile or-

ganic compounds (VOC' s); trans-1, 2-dichloroethene, trichloroethene and, to a 

lesser extent, 1, 2-di chloroethene, vinyl ch l oride and chloroform. Add it 1on

ally, some heavy metals were found at concentrations above background. The 

RI/FS investigations are to be conducted to determine the magnit11de of en

vironmental contamination and appropriate remedial actions. The US Army Corps 

of Engineers, Huntsville Di vision, on behalf of SEAD, is contracting for the 

required work. 

1.2 Location. Seneca Army Depot is a US Army facility located in Seneca 

County, Ne~York. SEAD occ~pies approximately 10,600 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 :11iles , 

respectively); Syracuse is 53 miles to the northeast and Ithaca is 31 ~iles to 

the south. ~he surrounding a:ea is generally used for farming. 

1.3 Regulatory Sta t us. "'.'be Incinerator Ash lan<ifill ar~a of Se r. eca Army 

Depot was inc:uded on the Fedenl :faci l ities National Prior it ies List on 13 
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July 1989. Consequently, all work to be performed under this contract sh&ll 

be performed according to CERCLl guidance a5 put forth in the Draft ''GuidAnce 

for Conducting Remedial Investigations/Feasibility Studies under CERCLl'', 

dated Mareh 1988 (Reference Jl.21). 

1.4 Previous Investigations. Previous investtaations have been performed 

at var:lous SEAD units. An "lnstal]atfon AssesF:ment and Updatt>" (USATHlMA 

Reports No. 157 (1980) and 157 (U) (1987). respectively) were conducted by the 

U.S. Army Toxic ~nd Hazardous Materjals Agency. The purpose of the assess

ments was to identify potentially contaminat~ct ~reas at the Depot. The U.S. 

Army F.nvironmenta) Hygiene Agency's Groundwater Contamination Survey Ho. 38-

26-0868-88, "Evaluation of Solid Wast« Management Units, Sen~ca Army Depot" 

identit.ie~ and descrjbes all solid wa6te management units (SVMU's) at SEAD. 

In addition, a confirmation study has been performed and closure plans are 

being deve)cped for the burninq pads (SEAD-23}. USATHAMA a)so conducted a 

"Site Investigation Report" in March 1989 tor the Burning Pit/T,andHll. A com

plete list of previou~ investjgatlons is presented as References in Section 

11.0. 

1 .5 Unjts to be Investigated Under thj~ C.o~tr~ct . The RT/PS jnve~tjga-

tions vill be focused on the incinerator ash lan~fill area . which is comprised 

ot th~ followjng desiqnated Sil>-!U's. 

1.5.1 Incinerator Cooling Water Pond . SWMU No. StAD-3 

1.5.2 Incinerator Ash landfill, SVMU No. SEAD-6 

1.5.3 Refuse Burning Pits SWMU No. SE~D-14 

1.5.4 Abandoned Incinerator (Building 2207), SWMU No. SEAD-15 

1.5.5 Solvent Dump 

1.5.6 Cooking Grease Pit Disposa) Area , SEAD 8 

1.5.7 Buried Debrie Piles 

1.6 Security Requirements. CompJjance with SEAD security req11jrements js 

mandated. These requirements are presented in S~ction 9.0, 
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2.0 OBJECTIVE 

The objective ot this Scope of ~ork is to perform a complete RI/FS at the in

cinerator ash l~ndtill area as defined by Ot!ice of Solid Waste and Emergency 

Response Djrectjve 9355, beginning with the RI/FS scoping process and endinq 

with a si~ned Record ot Decision , at the identified site. 
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3.0 DETAILED DESCRIPTION OF SERVICES 

3.1 General Requirements. All work performed by the AE shall, so far as 

possible, be designed and implemented in a mannE r which complements earlier 

investigations and shall conform to tbis State: .ent of Work (SOW). The AE, 

through Work Plans and RI/FS Reports, shall prese1t a complete description of 

the RI/FS process as applied to the facility. All work shall be performed un

der the general supervision of both a Professional Engineer registered in the 

State of New York and a Certified Professional Geologist. 

3.2 RI/FS Work Plan Preparation. The AE shall prepare three documents; a 

~IFS Pt:o_ject Scoping Document, a RI/FS Work Plan Document, and a Communi r;y 

Relations Plan Document 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 t~e AE's personnel who are 

working on the project with site conditions; and (3) to provide project plans 

and proposed tasks by which the AE's personnel shall conduct RI/FS activities. 

It is intended that only one set of documents, addressing all of the site com

ponents listed in paragraph 1. 5, be prepared. Each of the components of the 

site shall be separately addressed vithin the set of docu;nents. The init:..al 

site visit, geophysical sur7eys, and soil-gas investigations shall not be per

formed until an ~abbreviated~ SHERP, as discussed in Section 5.0, is revie~ed 

and approved. No remaining field work may be performed until the formal pli~s 

are reviewed and approved by the Contracting Officer. All York must be per

formed according to the plans. The documents shall be prepared as follows: 

3.2.1 (Task D-1) Site Visit and Review Existing Data. The AE shall 

perform a visual inspection of the site, review the records, reports and ~tjer 

data provided by the Contracting Officer and the facility, or ~ade ava1:able 

to the AE from sources such as public records, the uSE?A, ~h: 5~a:e 

Regulators, the State Geological Survey, or from interviews with local resi

dents and officials who have knowledge of past site activities. Prior to com

mencement of the site visit, an ~abbreviated'' SHERP must be prepared ands~~

~i t :ed ~n ac~ordance with Section 5.0. 

3.2.2 (Task D-2) RI / FS Proiect Sc~ping Document. This '!'ask cor

resp~nds ~o a portion ?f EPA Task 1 in Appendix 3 of the RI/FS Gui~a~ce 
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Manual. The AE shall prepare and submit a RI/FS Project Scoping Document 

which provides a summary of site conditions, gives an overview of the RI/FS 

process and describes how th~ process will be implemented at Seneca Army 

Depot. The RI/FS Project Sc< ping Process shall contain, as a minimum, the 

following elements: 

3.2.2.1 Physical Characteristics of the Site. The AE shall provide 

a site description which includes location, ownership, topography, geology, 

hydrology, land use, waste type, estimates of waste volume, synopsis of find

ings and results of previous investigations, and other pertinent details. The 

description shall also include historical events of concern such as chemical 

storage and disposal practices, results and findings of previous studies and a 

"quality assurance" evaluation of the existing data in order to estimate its 

reliability. 

3.2.2.2 Conceptual Site Model. From the analysis of the da1:a 

reviewed, the AE shall make a preliminary deteniination of the physical 

characteristics of the site and prepare a Conceptual Site Model of the known 

contaminants. The model is to give an overview of site conditions, probable 

and potential contaminants of concern, severity of contamination, and :~e 

potential impacts on the environment. ls a minimum the Conceptual Si te ~odel 

shall include potential routes of migration, potential receptors and an

ticipated impacts. 

3.2.2.3 Develop and Evaluate Preliminary Remedial Action Objecti?es 

and Alternatives. The AE shall present an overview of the remedial acti on s 

that could be reasonably used to mitigate adverse site conditions. The choice 

of alternatives shall be based on proven effective~ess of the technology and 

the anticipated cost of implementation. This is not meint to be a detai:ed 

investigation of all potentially available remedial technology. 

3.2.2.4 Preliminary Identification of ARA.R's and TBC Req41ire:nents. 

The AE shall make a preliminary deter~ination of ~otential contaminant, loca

tion, and action specific A.RAR's based upon an evaluation of existing site 

data. 

3.2.2.5 Develop Dat1 ~eeds and Da t a Quality ) bjec:ives. 

shall eva:aate :~e existing data and ~eter~ine :be additional data necessa=y 
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to characterize the site , complete the conceptual site model, bett e r define 

the ARAR's, and narrow t he range of pr e liminar y i dentified remedia l al te r na

tives. Th e AE s hall consider the i nte nd ed us es of exis ti ng data as wel l as 

dat a to be co l lected under th is contract an d de t ermi ne t he t ype , quan t ity, and 

quality of addit i onal data needed for each s i te . 

3. 2 . 2 . 6 NYS DEC and EPA Re vi ew Comments . The AE shall revi ew al l - -- - -- - - - ---

NYSDEC and EPA Region II review comments on the RI / FS Project Scoping 

Document. The AE shall pr ovi de a technical opinion as to t he merit of all 

commen t s and Ar my respons es . Any ob j ec t ions the AE has to any of the commen t s 

shall be justified and will be presented for regulatory review and disposition 

by CEHND. The AE shall incorporate those comments which the AE has not 

ob jected to. 

3.2.3 (Tas~ D-3) Geophysical Investigations. The AE shall perform the 

Geophysical Investigations program during the RI/FS Work Plan preparation 

phase of the RI/FS . It is specifically intended that the geophysical explora

tions be performed during Work Plan preparation so that the data can be util

ized to assist in preparing the Soil-Gas Investigation and the Field Sampling 

Plans which select and justify subsequent, more detailed site characterization 

activities . 

3.2.3.1 (Subtask D-3.1) Geophysical Investigation Plan. The AE 

shall prepare and submit a brief work plan which describes specific equipment, 

methods and personnel which the AE proposes to utilize to accompl ish the 

geophysical investigations. The plan shall propose specific locations for 

proposed geophysical investigations and shall include justification for the 

method selected for use at each site in order to meet the objective of the 

geophysica l i nvestigations which is to obtain information on the physical , 

subsurface conditions at source areas for the site. 

3.2.3.2 (Subtask D-3 . 2) Geophysical Surveys. The AE shall perform 

Geophysical Surveying according to the requirements of the approved GOP. The 

AE shall perform a minimum of 10,000 linear feet of geophysical survey over 10 

acres. The AE shall utilize a method of geophysical investigation capable of 

detecting buried 55-gallon drums and debris, if existing, to a depth of 15 
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feet. The purpose of the geophysical surveys is to obtain detailed informa

tion necessary for source characterization. The AE shall utilize sufficient 

location con t rol in the fi eld to ensure tha t geophysical anomalies located ar e 

recoverable to an accuracy of plus or minus one foot. The AE sha ll report the 

re sults of the geophysical investigations as a letter report submit ted no 

later than the submission date of the draft RI/FS Work Plan. Prior to com

mencement of the geophysical surveys, an "abbreviated" SHERP must be prepared 

and submi tted in accordance with Section 5.0. 
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3. 2. 4. (Task D-4) Soil-Gas Investigations. The AE shall perform the 

Soil-Gas Sampling and Analysis program during the RI/FS Work Plan preparation 

phase of this RI/FS. It is specifically intended that th( soil-gas investiga

tion he performed during Work Plan preparation so that t ~e data can be util

ized to assist in preparing the Field Sampling Plan wh: ch selects and jus

tifies subsequent, more detailed site characterization activities. 

3.2.4.1 (Subtask D-4.1) Soil-Gas Investigati.9n Work Plan. The H 

shall submit a brief work plan which proposes soil-gas sampling locations and 

which describes the sampling equipment, personnel, and procedures to be used. 

The plan shall recommend specific numbers of soil-gas samples to be collected 

at each site investigated and the target analytes for each site invest1gated. 

The work plan will also specify safety procedures to be utilized during the 

soil-gas sampling, using the AE's corporate Safety, Health and Emerg~ncy 

Response Plan, (SHERP). However, the detailed RI / FS SHERP 'iiill not !>e re

quired with this submittal. 

3.2.4.2 (Subtask D-4.2) Soil-Gas Sampling and Anal~ '!'~e AE 

shall perform soil-1as sampling and analyses at a minimum of 100 locations at 

the facility. The purpose of the soil-gas sampling program shall be to locate 

sources and illigration routes of volatile petroleum hydrocarbons and / or 

volatile chemicals in the soil and groundwater. Samples colle,:ted shall be 

analyzed by GC / MS. The AE shall report the results of the Soil-Gas Saopl i ng 

as a letter report submitted no later than the submission date of the dnft 

RI/FS Work Plan. Prior to commencement of the soil-gas investigations, an 

"abbreviated" SH~RP must be prepared and submitted in accordance vith Section 

5.0. 

3.2.5 (Task D-5) RI/FS Work Plan. This Task corresponds to a port:on 

of EPA Task 1 in Appendix B of the RI/FS Guidance Manual. The AE s hail 

prepare an RI/FS Vork Plan Document. Quality Control/Quality Assurance pr oce

dures, Standard Operating Procedu~es, methods, equipment , and specific person

nel along with their qualifications that the AE proposes to utilize i:o ac

com?lish the .RI/FS shall be identified and discussed at appropriate locat:ons 

within the plan. ls a minimum the RI / FS Wor~ Plan sha:l include the f~l:ow

ing: 

F- 8 



r 
l 
l 

3.2.5.1 (Subtask D-5.1)-Safety, Health and Emergency Resoonse Plan 

(SHERP). The AE shall prepare and submit a Safety, Health and Emeqency 

Response Plan (SHERP} that the AE's p~rsonnel, subcontractors and visitors to 

the site shall use while the field i ~vestigations are being conducted. This 

portion of the . RI/FS Work Plan shall be prepared according to Section 5 of 

this SOW and th~ requirements of the SEAD Safety office. 

3.2.5.2 (Subtask D-5.2) 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 'Jerk 

Plan shall also describe in detail, the following: 1) Site Background; 2) 

Quality control and quality assurance procedures to be exercised including or

ganization and responsibilities; 3) QA objectives; 4) Sampling procedures; 5) 

Sample custody; 6) Calibration procedures; 7) Analytical procedures; 8 ) Jata 

reduction, validation and reporting; 9) Internal quality control; 10) P-=rfor

mance and system audits; 11) Preventive naintenance; 12) Data assessment pro

cedures; 13) Corrective actions; and, 14) Q11ality 1ssurance reports. 

3. 2. 5. 3 (Subtask D-5. 3) Field Sa.:npling Plan. The AE shall prepare 

and subnit, as part of the RI/FS Work Plan, a Field Sampling Plan (FSP). The 

FS? shall describe in detail all sampling and analysis activities to ~e exer

cised including site background, sampling objectives, sampling lontion s .~nd 

frequency, designations, equipment and procedures and handling and analysis 

requirements to be applied at each site. Section 3.3.1 of this SOW provides 

for numerous field investigation activities which will be applied to the 

project. It is intended that the AE, in the Field Sampling Plan, propose and 

justify how the field investigation activi~ies will be al:ocated t: s;ec:f1c 

RI/FS sites. In addition to the specific requirements of the R!/FS ;uidance 

Document, the AE shall provide the following subp:ans as part ,f :he FS?. 

3.2.5.3.1 Soil Boring and Monitoring iell Installation Plan. 7~e 

AE shall prepare and submit a Soil Boring and Monitoring I/ell I:1stallation 

Plan according to the requirements of Section 7 of this SOW. !~is portion of 

the RI/FS 'ic;,rk Plan shaE incbde pr,pcsals for locations of s;ec::.fic ·-rells 

and borings based upcn ,revious !nvestigations, the AE's own eva:~ation of :he 

si~es, 1nd :he results of :ie Soi:-Ga3 I~ves~igaticn. 
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3.2.5.3.2 Test Pit Excavation Plan. The AE shall prepare and 

submit a Test Pit Excavation Plan proposing excavation and logging methods, 

decontamination procedures, and location s for test pit excavation into known 

and suspected waste disposal sites. A total of 20 pits will be required at 

the landfill area . The purpos e of the test pits is to obtain information 

necessary for source characterization. Each pit shall be a minimum of 3 feet 

deep, to bedrock, or to ground-water, whichever is encountered first. Each 

pit shall be approximately four feet wide and ten feet long. Each pit shall 

be visually and photographically logged from the natural ground surface. No 

one shall ever actually enter any test pit. At each pit an average of two 

soil or waste samples shall be collected from the excavator bucket. Each pit 

shall be backfilled with the material excavated from it within 48 hours of the 

initial excavation. If an excavation is left unattended , the AE shall mark 

and barricade it to prevent accidental entry by personnel or livestock. 

3.2.5.3.4 Air Monitoring Plan. The AE shall prepare and submit 

an Air Monitoring Plan which proposes and justifies air monitoring methods, 

equipment and personnel to be used during air monitoring. Air monitoring will 

be required at two sites to develop baseline conditions prior to test pit ex

cavation and then again during test pit excavations to determine if sig

nificant release of contaminants to the air are occurring. 

3.2.5.4 NYSDEC and EPA Review Comments. The AE shall review all 

NYSDEC and EPA Region II review comments on the RI/FS Work Plans. The AE 

shall provide a technical opinion as to the merit of all comments and Army 

responses . Any objections the AE has to any of the comments shall be jus

tified and will be presented for regulatory review and disposition by CEHND. 

The AE shall incorporate those comments which the AE has not objected to. 

3.2 . 6 (Task D-6 Community Relations Plan. The AE shall prepare and 

submit a Community Relations Plan (CRP) according to the requirements of the 

RI/FS Guidance Manual, Appendix B, Task 2. It shall describe how and when the 

community will be informed of RI/FS activities and findings. The Plans shall 

describe how the RI/FS is to be implemented and managed, des·cribe the informa

tion expected from each task and how the information will be gathered, inter

preted and incorporated into the RI/FS Reports. The Plan will describe the -
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full FI/FS process, through implementation of Remedial Action, (even though 

this SOW does not carry the RI/FS process to that point) so that the entire 

process is described . It is intended that the plan and descriptions use non

technical jargon whe r eve r possible in preparing the Community Relations Plan. 
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3. 3 Phase I Remedial Investi1ation/Feasibili ty Studies. The objective of 

Phase I of this SOW is to perform the RI/FS activities corresponding to 

JSE.?A's Phase I Remedial Investigation and USEPA Phase I and UfEPA Phase II 

?easibility Studies. The AE shall perform the RI and FS ac~ivities ap-

proximately concurrently, and submit the data in combined RI/FS r!ports. When 

all the field work and data analyses are complete, the AE shall prepare a 

Phase I RI/FS Report. The AE shall also present specific recommendations for 

Phase II Remedial Investigations and Feasibility Studies that may be necessary 

to complete the RI/FS. 

3.3.1 Phase I Remedial Investigations. 

3. 3 .1.1 (Task D-7) Field Investigations. The work required in this 

Section corresponds to EPA Task 3 in Appendix B of the RI/FS Guidance ~anual. 

The A.E shall per form field investigations in order to characterize the si t e 

and determine the nat 11re and extent of soil and groundwater ccntamination. 

The work shall be perfor:ned according to the approved work plan 1nd u fol

lows: 

3.3.1.1.1 (Subtask D-7.1) Install ~oil Borings. The ;\.E s~all 

install 10 soil borings at locations determined in the approved FSP. The 

average depth of the borings shall he 15 feet deep, but individual borings ~ay 

be shallower or deeper. A total of 150 linear feet of drilling is provi::.ed 

for under this subtask. Ten soil samples will be collected as part of this 

subtask for subsequent chemical analysis under Subtask D-7.1. 

3.3.1.1.2 (Subtask D-7.2) Install Shallow Wells. The AE shall 

install 10 shallow groundwater nonitoring wells at locations deter~ined in the 

approved FSP. The maxi.'llum depth of the "lells shall be 20 feet deep , but 1n

dividual wells may be shallower or deeper. A total of 200 linear feet of 

drilling is provided for under this subtask. 

3.3.1.1.3 (Subtask D-7.3) Test ?it Excavations. rhe !E shall 

excavate 20 test pits at locations deter~ined in the approved FSP. Forty soil 

samples -.rill be collected as part of this task for subsequent chemi:al 

analyses und,er s11btask D-8 .1. 

F-1,., 



r 
f 
I 

. 3.3.1.1.4 (Subtask D-7.4) Surface Yater Sampling. The AE shall 

collect one round of surface water samples at locations determined in the ap-

proved FSP. Ten field samples shall be ccllected at ten locations for 

analysis under subtask D-8.2. 

3.3.1.1.5 (Subtask D-7.5) Air Mcnitorin~ The AE shall conduct 

Air Monitoring at locations determined in the approved FSP. The purpose of the 

air monitoring is to obtained detailed information necessary for the Baseline 

Risk Assessment. 

3.3.1.1.6 (Subtask D-7.6) Surveying. Each new soil boring, 

monitoring well, test pit and surface water sampling point shall be located 

according to the requirements of Section 8.0 of this Statement of Work. 

3.3.1.2 (Task D-8) Chemical Sa~ling and Ana:ysis. The work re-

quired in this Section corresponds to EPA Tasks 4 and 5 in Appendix B of the 

RI/FS Guidance Manuai. The AE shall collect and analyze samples in a ~a~ner 

determined in the approved FSP. The total number of samples to be collected 

by the AE along with required and approved analysis methods are shown in 

Tables 1 and 3 The AE shall prepare cost estimates assuming t~at the entire 

Table 1 list will )e analyzed. During contract negotiations the AE and Con

tracting Officer will agree on a unit price for each method. If all analyses 

specified in this SOW are not required, the price shall be reduced according 

to the agreed unit price. The AE shall submit a Table which prcvides the 

results of each round of analytical data as soon as it is received from t~e 

laboratory, and not wait for the next scheduled report submission. 

3.3.1.2.1 (Subtask D-8.1) Analysis of Soil Sa.moles. 

shall analyze 50 soil samples pre7icus:y coEec':ed from t'he :o soil :::-:::ri~;s 

and the 20 test pits. The total number of soil and QA/QC sam?les and inalys1s 

are summarized in Table 2-17. T~e ~E shal: submit a Table which pr~v1de s c:e 

results of each round of analytical data as soon as it is recei'led from the 

laboratory, and not wait for the next scheduled report submission. 

3.3.1.2.2 (Subtask D-8. 2) Collect1on and Analysis of 

Grc:rndvater .Su1ples. The .\E shall collect and che:11ically analyze )Oe 

gro•..indwater su:,le f:om• each of the 10 new g:-01.md')fater :noni::oring vel:s in-

staEed and each -:,f :0 existing w~lls. A total of 20 wells ;,ill )e san:,:.-:-i 
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under this subtask. In addition, the AE shall chemically analyze the ten sur

face water samples collected in Subtask D-7.4. The total number of water and 

QA+/QC samples to be taken aJd the required analyses are summarized in Table 

2-18. The AE shall submit a Table which provides the results of each round of 

analytical data as soon as . t is received from the laboratory, and not 'ofait 

for the next scheduled report submission. 

3 . 3 . 1 . 3 ( Ta s k D- 9 ) Bas e line R i s k As s es s men t . The work required . in 

this Section corresponds to EPA Task 6 in Appendix B of the RI/FS Guidance 

Manual. Using the information gathered from the record search, the field ~ork 

and data analyses, the AE shall prepare and submit a quantitative Risk Assess

ment. The Risk Assessment shall provide an evaluation of the potential thre~t 

to human heal th , the environment, and ecology in the absence of any remed i al 

action and provide the basis for deter!llining whether or not remedial icti on is 

necessary. The Risk Assessment Report shall be prepared using the gi1i ,: -rnce 

::,resented in the RI/FS Guidance Manual and, as a !llini!Ilu!ll, contain a bas-B l ine 

risk assessment, an exposure assessment, and a standards analysis. The Risk 

Assessment shall be submitted ~ith the Phase I RI I S Report. The AE s~all 

provide infor~ation including , but not necessarily limited to, the follow:ng: 

3 • 3 . 1. 3 . 1 ( s ,.3 b t as k D- 9 . 1 ) Iden t i fi ,: a t ion of Con t im i n an t s o f ,: on -

cern. Using the informa t ion gathered from field ~ork, record search, and con

sultation with appropriate local, State and Federal Officials the AE shall 

identify the contaminants .,,hich are of concern. The AE shall provide a s u~

mary of each identified contaminant describing why it .,,as selected, and the 

effects of its chronic and acute toxicity to humans and the environment. 

3.3.1.3.2 (Subtask D-9.2 ) Exposure Assessment. :'be AE , ·1s::..:1g 

illodeling, shall identify actual or potential exposure pa':hs a:::d :::-0 11: es _. 

characterize potentially exposed popu~ations, and estimate expec t ed ~xpc su.:a 

levels. As part of the Exposure Assessment, the following Task shall a l so ~e 

performed: 

3.3.1.3.2.1 (Subtask D-9.2.1) Yater Well Sur7ev. The 1E 

sball -nake ~ reasonable effort to deten1ine the existence of all opera-:ing 

·iater vells ~sed for human ccnsumption vithin one nile of 

':hat 'llay be affec:ed ~Y det;:-iora~ed -n ~er qua l ity on the 
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"house-to-house" survey is not intended. However, whenever possible, the .il.E 

shall include well location, depth, screened interval, water use, and number 

of people ;erved by the well. This task may be perfor~ed through the exami1 .a

tion of ncords available at public sources, backed by occasional fii ld 

checks. The information shall be provided both in tabular form and on 

suitable maps. 

3.3.1.3.2.2 (Subtask D-9.2.2) Spring Survey. The AE shall 

~ake a reasonable effort to determine the existence of all springs used for 

human consu~ption within one mile of the Installation that may be affected by 

deteriorated water quality on the Installation. The information shall be 

provided both in tabular form and on suitable maps. 

3.3.1.3.3 (Subtask D-9.3) Toxicity .11,.ssessment. The >.E shall 

:nake a comparison of acceptable levels of contamination vith act 1Jal le:;els 

identified during the exposure assessment. The co~parison stall be based upon 

available ARARs, TBCs and 0ther toxicological data, ~here existing. 

3.3.1.3.4 (Subtask D-9.4) Risk Characterization. The AE shall, 

based upon other components of the Risk Assessment, characterize the risk as

sociated ~ith the site. The AE shall consider the carcinogenic risk, noncar

cinogenic risk and the environmental risk. The c~aracterization shall inc l ude 

a sum!nary of e-ach projected exposure route for con t aminan t s of co:ic e rn and 

the distribution of risk icross various sectors of the population. Such fac

tors as weight-of evidence associated with toxicity information, the esti~ated 

uncertainty of the component parts, and the assumptions contained within the 

estimates shall be discussed. 

3.3.1.3.5 /Subtask 

Appropriate Req11irements (ARAR' s) 

D-9. 5) Propose Applicable or Rele•n.nt l:ld 

and To Be Considered (ToC) Regui:e!tents. 

The AE shall develop and propose contaminant and location specific ''A~pl::aj ~e 

or Relevant and Appropriate Requirements" (ARAR's) and To 3e Considered (TSC) 

Requirements which, after review and possible modification as directed ,y : he 

Contracting Officer, will be utilized to evaluate subsequent pr .,;;osed 

remedial act~ons. ARAR's 1nd TBC's shall be prepared usijg guidance pr~se:it~d 

lj the xI/FS Guidance Manual. 
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3.3.1.4 {Task D-10) Treatability Study Requirements Assessment. 

The work required in this Section corresponds to EPA Task 7 in Appendix B of 

the RI/FS Guidance Manual. The AE shall assess existing data on technologies 

identified as Remedial Action Alternatives to determine d'.ta needs required to 

undertake treatability investigations following completion of alternatives 

development. The AE shall recommend if specific Treatability Studies are re

quired or if the existing situation is well enough understood and described in 

scientific, engineering and other technical literature such that site specific 

treatability studies do not appear to be necessary. The AE shall develop a 

Conceptual Treatability Study Plan. Actual implementation of the Treatability 

Study Plan is not part of this SOW. The Treatability Study shall be submitted 

with the Phase I RIIS Report. 

3.3.2 (Task D-11) Phase I Feasibility Study. The work required in this 

Section corresponds to EPA Task 9 in Appendix B of the RI/FS Guidance Manual. 

The primary objective of this phase of the FS is to develop an apprcp,ciate 

range of waste management options that protect human health and the environ

illent. 

3.3.2.1 (Subtask D-11.1) Develop Remedial Action Objectives. The 

AE shall develop remedial action objectives which protect human health and the 

environment and then describe general response action which vill satisfy the 

remedial action objectives. 

3.3.2.2 (Subtask D-11. 2) Identify and Evaluate Utern3.tive 

Remedial Actions. The AE shall describe all available technologies that could 

be reasonably used as remedial actions at SEAD. The AE shall then screen the 

list to remove any potential Remedial Actions which are clearly illogical, in

adequate, unfeasible, or otherwise ill-suited to the site. Remedial actions 

~resented past the initial screening shall consist of only tbose represent:ng 

proven technologies adequate to address site conditions. A detailed evalua

tion including the strengths and weaknesses of each technology shall be per

formed. Tbe initial screening shall be based upon effectiveness,· i.mplo::-1en

tability and, cost. There appropriate, the AE illay combine feasible re:n.adial 

actions. The ~no action" alternative shall ~e described in detail as part of 

tais task. Additional dat~ need~d shall also be described. 
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3.3.3 (Task D-12) Prepare Phase I RI/FS Report. The work required 

in this Section corresponds to EPA Task5 8 and 11 in Appendix B of the RI/1S 

Guidance Manual. At the completion of the preceding tasks, the AE shall 

prepare the Remedial Investigation/ re,sibility Study Report, fully docum ant

ing all Phase I work ~erformed. Tbe re)ort shall be prepared according to the 

requirements of this SOW and the referenced guidance documents. The report 

shall also describe the recommended work to be performed during the Phase II 

RI/FS and make specific recommendations, and provide the justification, for 

sampling locations and analytes proposed for Phase II. As part of this report 

the AE shall evaluate the need for interim or expedited remedial actions at 

each of the sites. If the AE recommends that either is appropriate, he shall 

so propose and justify. The AE shall also propose and justify additional in

vestigations to be undertaken as part of t~e Phase II Remedial Investigations, 

if any, for the Contracting Officer's review and approval . 

3. 4 (Task D-13) Record of Decision. The work required in this Se<:tion 

corresponds to EPA Task 12 in Appendix B of the Rl/FS Guidance Manual . The AE 

shall prepare and submit a document for the signature of the SEAD Co:nm.:an1er 

addressing ~he decision to i mplement the approved remedial action alternati1e. 

4.0 SUBMITTALS AND PRESENTATIONS 

4 . 1 Format and Content. The Engineering Repor t s, consisting of work plans 

and RI/FS reports, presenting all data, analysis, and recommendations shall 

be prepared in accordance with the suggested RI/FS Format as presented in the 

RI/FS Guidance Manual. Each submittal shall be accompanied by an EPA com

pleteness checklist (where existing}, completed by the AE, which :-ef~rences 

the specific location within the suDmitted report, of the required i tem. All 

drawings shall be of engineering quality in drafted fors with sufficient 

detail to show interrelations of major features on the installation site map. 

Vhen drawings are required, data may be combined to reduce the number of draw

in1s. The report shall consist of 8-1/2" x 11" pages with drawings folded, if 

necessary, to this size. A decimal ,araqraphinq systea 5hall be ued, with 

etch section a.nd paragraph of the repcrts havi~q a unique deci~al designa t ion. 

r.io! rex,rt covers shall consist of vinyl 3-ring binders and shall hold ~a-}~S 
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Mod ''C" to DO 0004 
89-D-0019 

!irmly while al l owing easy removal . addition . or replacement of pages. A 

report tit)e page shall identify the AE . the Corps of Engineers , Huntsville 

Djvision, and th~ date. The AE identification shall not dominate the title 

page. E~ch page of draft and draft-fjna:i repnrts shall be st;imped "DRAFT" ~nd 

"DRAFT-FINAt," rer,pectively, Ea.ch report shal l identify the m~mbers and t:iT:le 

of thP. AE's staff wh:ich had signjfJr~nt . ~peritir input Jnto the report's 

pr.P.par.ation or rev:i.ew . Submitt:als shall inc ind~ incorporation of. al 1 pr.<'!vious 

review comments accepted by the AE a~ we)l as a s~ction describ1~q the dis

position of each comment. D:isposit1on ot comments submitted with the final 

report sha) l be !';eparatc from the report docurnE>nt. All fina) subtnj tta}s 

shall be ~P~led hy both the regi5tered Pro!es~ional Engineer-In-Charge and the 

Certifjed Profession~) Geologj~t. 

4 .2 Present~tions. The ~E ~hall mak~ nre5entations of work performed ac

cording to the schedule in paraqraph 4.6. The presentation will con~ist of a 

summary ot the ~ork accomplishAd and anti~in~ted followed bv an open disc11s-

51on ~mong those nresent. The AE shall crovjde a minimum of two persons at 

the m~etings ~hich are expected to last one day each. with the exception of 

the presentation to EPA, which is expected to last two days. 

4.3 99ntarence Notes. The AE will be responsible tor taking notes and 

preparinQ the renorts ot all conferences . prefent&tions, ano review meetin~s. 

Conference notes wi11 be prepared in typed torm and the ori~in~l furni~hed to 

the Contraetinc Officer (within five (5) working days after date of con

ference) for concurrence and distribution to &11 attendees. This report shall 

inclu~e the following items as a minimum: 

a. The date and place the conference was held with a list of attendees. 

The ro5ter or attendees shall include nam~. or~ani2atjon, and telephone 

number. 

b. Written comments presented by attendees ~hall be attached to each 

report with the conference action noted . Conference action as deter

mined by the Government' a Project Man11ger shall be "A 11 tor an approved 

comment. "D" for a. disappr.nved comtnf!nt, "\i" tor a comment that has been 

withdrawn 1rnd "E" tor a comment that ha~ 1in except j on noted. 
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c. Comments made during the conference and decisions affecting criteria 

changes, must be recorded in the basic conference notes. Any aug~enta

tion of written comments should be documented by the confere1ce notes. 

4.4 Confirmation Notices. The AE will be required to provide a record of 

;,11 discussions, verbal directions, telephone conversations, etc., par

ticipated in by the AE and/or representatives on matters relative to this con

tract and the work. These records, entitled "Confirmation Notices", will be 

numbered sequentially and shall fully identify participating personnel, sub

ject discussed, and any conclusions reached. The AE shall forward to the Con

tracting Officer as soon as possible (not more than five (5) work days), a 

reproducible copy of said confirmation notices. Distribution of said confir

~ation notices will be made by the Government. 

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 p:1.{nent 

period. Upon award of this delivery order, the AE shall, ~ithin 15 days, 

prepare a progress chart to shew the proposed schedule for complet i on of the 

project. Tbe proqress chart shall be prepared in reproducible form and su.b

si tted to the Contracting Officer for approval. The actual prograss shall be 

updat ed and submit ted QY the 15th of each month and may be i ncluded with the 

request for payment. 

4. 6 Schedule of Deliverables and Review Meetings. 

Deliverable/Meeting 

Draft Abbreviated SHERP 

Final Abbreviated SHERP 

~~ophysical Investigation Work Plan 

Geophysical Investigation Letter Report 

-Soil-Gas Investigation York Plan 

G<lv't Comments Provided 

Soil-Gas Investigation Letter Report 

praft RI/FS Scoping Docu:aent, 

iork Plan , and Community Relations Plan 
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Date 

3 Oct 89 

17 Oct 89 

17 Oct 89 

9 Nov 89 

9 Nov 89 

16 Nov 89 

5 Dec 89 

19 Dec 89 



Comment Kevi6w Meeting at Seneca AD 

Revised Draft-Final RI/TS Scoping Document 

and Work Plan 

Review ~eeting at EPA Region rr, New York , NY 

Gov't Comments Provided 

F:inal RI/fS Scoping Document and ~ork Plan 

Mod "C" to DO 0004 
89-D-0019 

25 Sep 90 

6 Dec 90 

27-28 Feb 91 

8 Feb 91 

30 A.pr 9J 

The overall completion date for thi~ delivery order shall be 31 Hay 1991. 

4.7 Subm:ittals. 

4.7.1 G~neral $ub~ittal Requjrement5. 

4.7.1.1 Distribution. The AE is responsible for reproduction and 

dist.dbution of all doc11ments. The J\E sha.Jl fur11jsh copies ot submitta.ls to 

each addressee listed in paragraph 4.7.3 in th~ quantities listed in the docu

ment submittal list. Submitt~ls are due at ear h ot the addressee8 not later 

than the close of businea5 on the dates shown in paragraph 4.6. 

4. 7.J.2 Partial Submittals. Partia) subrnittals wiJJ not be 

aceepted unless prior approval is givtm. 

4.7.1.3 Cover Letters . A cover 1~tter sha)l accompany P-ach docu

ment an6 indicate the project, proiert pha s~ thF ciate commen ts are due. to 

whom commen t s are submi tted , the d~te ~nd location of the rev i fiw conterence. 

~tc., 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-EP prior to the submittal date. The cover letter 

shall not be bound into the document. 
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4.7.l.4 Supporting Oa ta and Cal cul at ions. The ta~ulation of 

criteria, data, circulations, acd etc., vhicb are performed but not included 

in detail in the report shall be assembled as appendices. Criteria informa

tion provided by CEHNO n1 •ed not be reiterated, al though it should be 

referenced as appropriate. Persons performing and checking calculations are 

required to place their full names on the first sheet of all supporting cal

culations, 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 ;,rork 

shall be included as appendix A in the Draft RI/FS report only. 

4. 7 .1. 5 Reproducibles. One calilera-ready, unbound copy of each sub

sittal shall be provided to the Contracting Officer in addition to the submit

tals required in the document and submittal list. All final submittals shall 

also be provided on floppy disks compatible with the Intel 310/80236 computer 

in ASCII format and in Vord Star 2000 release 2.0 format. 

4.7.2 Specific Submittal Requirements. ! 

a. l.bbre'7iated SHERP (Draft, Final) (Tasks D-1, 0-3.2, D-4.2). 

b. Geophysical Investigation Vork Plan (Final) (Subtask D-3.1). 

c. Geophysical Investigation Report (Final) (Subtask D-3. 2). 

d. Soil-Gas Investiqatioc Vork Plan (Final) (Subtask D-4.1). 

e. Soil-Gas Investigation Report (Final) (Subtask D-4 . 2). 

f. RI/FS York Plan (Draft, Draft-Final, Final) (Tasks D-2, D-5, D-6) 

g. RI/FS Report (Draft, Draft-Final, Final) (Task 0-12). 

h. Record of Decision (Draft, Draft-Final, Final) (Task D-13). 

4.7.3 Addressees. 

Commander 

U.S. Army Corps of Engineers 

Huntsville Di vision c, , + ll --
f'IL)i,::e1 '" '~•((?, 

ATTN: CEHND-ED-PM (Mr. Walt ?err~) 
/\ ,..,l_. 

?e---Box-- 16 0 0 

3untsville, AL 35807-4301 

/{J'o Wll\JN 0~ 
3S$'1..">l:- i'C/ € q.-
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Couander 

U.S. Army Depot Systems 

Couand (DESCOM) 

ATTN: AMSDS-EN-FD 

(!r. Ti2 Toplisek) 

C!lambersburg, PA 17201 



commander 

U.S. Army Environmental 

Hygiene Agency (USAEBA) 

ATTN: HSiB-HE-S 

Building J677 

Aberdeen Proving Ground, MD 21010-5422 

Commander 

U.S. Army Material Command (USAMC) 

ATTN: AMCEN-A (Mr. Bob Kinq) 

5001 Eisenhower Ave. 
Ale~andria, VA 22333-0001 

Commander 

U.S. Ar~y Corps of Engineers 

Couander 

U.S. Army Corps of Engineers 

Missouri River Division 

AT'l'N: CEMRD-ED-EA \Mr. Doug Plac;) 

-PG J~~~~J ,lfJK~ti'r~n'Tta~ 
Omaha, NE 68101-0103 

Commander 

U.S. Army Corps of Engineers 
Missouri River Divis.ion 

Omaha, NE 68101-0103 

Commander 

Toxic and Hazardous Materials Agency Seneca Army Depot 

ATTN: CE~SA-IR-D (!s. Katherine Gibson) ATTN: SDSSE-HE (Randy Battaglia) 

Aberdeen ?roving Ground, MD 21010-5401 Romulus NY 14541 

Commander 1 Couander 
\ 

U.S. Army Corps of Engineers, HQUSACE 

North Atlantic Division, ATTN: CEMP-RI 

ATTN: CENAD-CO-EP 20 Massachusettes Ave., NV 

90 Church Street Room 2209 

New York, MY 10007-9998 Washington, D.C. 20314-1-JOO 

F-22 



4.6.4 

CEHND-ED-PM 
UHMC 
DESCOM 
CETHA-IR-D 
CEMRD-ED-EA 
Cr.KRD-EA-GL 
SDSSE-HE 
CENAD-CO-EP 
US.AEHA 
CEMF-RI 

TOTI\T. 

CEHND-ED-PM 
USAMC 
DESCOM . 
CE't'HA-IR~D 
CEMRD-ED-EA 
Cl:KRD-EA-GL 
SDSSE-HE 
CENJ..D-CO-EF 
USAEH~ 
CEl'IP-1(1 

TOTH 

CEHND
USAMC 
DESCOM 
CETHA-IR-D 
CEMRD-ED-EA 
CEKRD-EA-GL 
SDSSE-HE 
CEN1i.D-CO-EP 
USAEHA 
CEXP-R 1 

Doc ument and Submittal List. 

Abbrev . SHERP Geophys. 
Draft Fina.I ~le Plans 

6 6 6 
0 0 l 
0 0 2 
2 2 2 
3 3 3 
0 0 1 

10 10 10 
0 0 0 
0 0 0 
0 0 0 

21 21 25 

RI/FS Work P1ans 
Draft Draft-Final Final 

6 6 6 
1 l l 
2 2 2 
2 2 2 
3 3 3 
1 1 J 

10 23 23 

0 

27 

1 1 
J 
0 

40 

1 
0 

40 

Dra!t 
6 

D~att-rinal rinal 
6 6 

1 1. l 
2 2 2 
2 2 2 

3 3 
l 1 
0 10 

l l 1 

.. ...,.z .... : _ _ _ ~ - -~ 
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Geophya. Soil-Gu 
RepQrta Wk. Plns 

1 

2 
2 

l 
:i o 

l 
7 

- 34 

6 6 
1 1 
2 2 
2 2 
3 3 
1 J 

10 10 
0 0 
0 0 
0 0 

25 25 

Draft-Final 
6 
1 
2 

)0 
1 
7 
0 

33 

Final 
6 
1 
2 
2 
3 
1 

l 

So:il-Gas 
Reports 

6 
l 
2 
2 
3 
1 

10 
0 
0 
0 

25 
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Site activities in conjunction with this project may pose unique safety, !?tr· ·· 

~/ 
chemical, .nd/or biological exposure hazards which require specialized expe:-

tise to ef~ect~vely address and eliminate. The AE shall prepare and submit a 

Safety, He,.lth and Emergency Response Plan (SHERP) to the Contracting Offic ~r 

(CO) which shall address accident prevention, personal protection against 

chemical exposures, and emergency response procedures. The SHERP shall estab

lish in detail the protocols necessary for protecting workers and on-site per

sonnel, the public, and the environment from any hazards associated with well 

installation, soil borings, water sa!:lpling, and sediment sampling equipment 

and procedures; and from hazards associated with potential ex-posures from 

chemicals, agents, or situations suspected or known to be on the site. A 

Draft SHERP shall be submitted as a separately hound document to the CO fer 

approval prior to the commencement of any on-site activity ~hich, ~ith revi

sions, will stand as the Final SHERP for this site. For initial site .entry 

activities, geophysical surveys, and soil-gas investigation, an ~abbreviated" 

SHERP shall be prepared and approved. This "abbreviated" SHERP need not be as 

detailed as the Final SBERP covering all other field activities. However, as 

a minimum, the "abbreviated" SHERP shall address tasks to be performed, the 

potential hazards (if any) resulting from those activities, and the measures 

to be implemented (personal protective equipment, monitoring, etc.} to protect 

personnel while on-site. Remaining field work shall not be performed until 

the Final SRERP has been reviewed and approved by the CO. All work shall ~e 

performed according to the approved SHERPs. The SHERPs shall be prepared in 

accordance with the requirements specified in this section. The SEERPs must 

be prepared and administered by a Certified Industrial Hygienist (CIH). 

Qualifications for the CIH shall consist of training and experience commen

surate with the hazards to be encountered for the project. The SHERP shall 

comply ifith all federal, state, and local health and safety requirements, 

e.q., the Occupational safety and Health Administration {OSHA) require:i!ents 

(29 CYR 1910, a~d 1926), the U.S. Envirorunental Protection Agency (USEPA) haz

ardous v!ste re1uirements (40 CYR 260-2i0), the U.S. Ar~y Cor?s of 2ngi:eers 
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"::!:;~lrr-, . 
... .i;-'."t;?~: · safety and Health RequireJ:Jents Manual (EM 385-1-1), and the U.S. Army Materiel 

_-_ ;_·.·,il7-;:j_;!': ;· 
i1P1:{;( Command Safety Manual, A~C-R 385-100. Tbe SH:ERPs shall include but not 
~ f-'.--- ... · . ;, 

·.< · limited to: 

5 .1 Organization/Adll!inistration. The AE shall assign responsibilities for 

safety activities and procedures. A Certified Safety Professional (CSP) shall 

be designated to implement the SHERPs for all onsi te activities. A person 

certified in first aid/CPR by the Red Cross or equivalent, shall he con

tinuously present on-site during operations. 

5.2 Standard Operating Procedures (SOPs). The AE shall outline standard 

operating procedures (SOPs) for preventing accidents, and protecting person

nel from injury and occupational illness for all operations having a sig

nific·ant accident potential. Approved SOPs will be made available to prime 

and subcontractor personnel for personnel information guidance and compliance. 

5.3 Identification of Hazards. The AE shall review existing records and 

data to identify potential hazards associated with the designated drillin~ and 

sampling sites and to evaluate their impact on field operations. The AE 

shall develop action levels for controlling vorker exposure to the identified 

hazards in accordance vith appropriate requirements. 

5.4 Personal Protective Equipment. The AE shall provide appropriate 

personal protective equipment (PPE) to ensure workers, official visitors and 

government employees are protected from exposure to recognized physical 

hazards and protected from exposure to hazardous chemical concentrations above 

the action level (Levels A, B, C, D, and modifications) for each operation 

stated for each work zone. Tbe level of protection shall be specified in the 

SOP for eacb operation. The AE shall provide and Daintain all PPE. 

5.5 Safety and Health Training. !be AE shall, as a ~inimum provide train

ing to his employees complying with tbe requirements of 29 CFR 1910.120. The 

program shall infor2 employees, official visitors and government employees of 

the special hazards and procedures (including PPE, its use and i~sp~ction) to 

control these hazards during field operations. Employees shall be trained in 

emergency prpcedures, areas of restricted access, Dethods of decoatamination, 

and general safety. Ul pri~e and subcontractor personnel sh.ill ,:cmplete this 
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proqra.m prior to beginning on-site work. Tbe AE shall keep individual train-

inq records on all workers associated with the project and submit a copy of 

these records in the draft SOP. 

5.6 Monitoring. The AE shall provjje continuous monitoring of the iden

tified hazards associated with the de~ignated drilling sites for controlling 

worker exposure during field operation. iihen applicable, National Institute 

for Occupational Safety and Health (NIOSH) approved sampling and analytical 

methods must be used. 

5.7 Emergency Procedures. The AE shall establish procedures to take 

emergency action in the event of immediate hazards, i.e.,a chemical agent 

leak or spill, fire, or personal injury. The AE designated CSP shall serve as 

the emerqency coordinator. Personnel and facilities providing su:;,port in 

emergency procedures shall be identified. Specify the emergency equi;~ent to 

be present on-site and the Emergency Response Plan procedures, as required by 

29 CFR 1910.120 (1) (1) (ii). 

5. 8 1.edical Surveillance. Prime and subcontractor personnel shall ha•;e 

!Dedical examinations prior to commencement of work. The medical examination 

res111ts shall be evaluated by a board-certified or board-eligible licensed 

physician practicing occupational ~edicine to determine if the i~div:dual is 

physically fit for the work to be performed and that no physical condition or 

disease would be aggravated by exposure to the identified hazards. Medical 

records shall be available for review by the CO upon request. Specify exam 

content and frequency. 

5.9 First Aid. The AE shall provide appropriate emergency first aid 

equipment suitable for treatment of exposure to identified hazards, incl~ding 

chemical agents. A vehicle shall be made available to transport injured 

~orkers to ~edical facilities identified in the SHERP. 

5.10 Accident Prevention, Recording and Recordkeeping. A.n accident 

prevention plan and description of ~erk phase safety plans shall be addressed, 

as discussed in Paragraphs 01.A.03 tbru 01.A.06 and Appendix¥ of COE E~ 385-

1-1 for thos~ topics not specifically addressed by this listing. The AE shall 

inediately notify the CO of an1 accident/inci<:-ent. Within tvo vcrkinq days 
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of any reportable accident the AE shall complete and submit to the CO an rlCci

dent Report on ENG Form 3394 in accordance with AR 385-40 a~d OCE supple~ent 1 

to that regulation. 

5.11 Safety Ins:;ection. The AE shall conduct regular safety ins~~ctions 

to deter!lline if operations are being conducted in accordan, ·e ;(:i_ th est:abl i5hed 

SOPs. 

5.12 Site Lay·out ~nd Control. Include a site map, work zone delineation, 

on/off-site communications, site access controls, and sec ur ity (physical rnd 

procedural). The AE will deterJ1ine three areas; exc lusion, contamination 

reduction and support, for each work site. No person shall be all owed entr y 

into the exclusion and contamination reduction areas unless 

with Sections 5.4, 5.5, and 5.8. 

5.13 Air ~onitorincr Prog~~.....!. Specify t~e ty;,es and fr: ·:;: 1..: ericy of ~ir 

~onit~ring / sampling to be perfor~ed. Include real-time (direct-re3ding) 

:nonitoring rnd integra~ed (T'iA) sampli ng for specific contami::iants of c~·nce r, 

5.14 3ealth ;nd Safe.l_y 1ork Precauticns. 3uddy sys':e:n, ea:ing rnd Jr::;:.C-

:.ng :necautions, smokir1g and igni::ion sources, potent:ally :1az .ud:ius ,1c1 se , 

explosive at~cspbere, i: l um:~ation, heat or cold s tre ss, con:::;ed S?ace entry 

prec3.11tions, e·1e wash stati ·:>ns , fire extinguisher s, s anitat:on, a.!ld ro 1ltine 

safety inspections shall be discussed . 

5.15 ?ersonnel and ~auipment Decontamination. Specify c.econ facilities 

and procedures for personnel protective equipment, sampling equip:nent, and 

heavy equipment. 

5.16 Safety inspc-ction reports, 

accident/incident reports, lledical certifications, training logs, mor,i tor::ig 

. . . ::-. : -:-:::-::._s 3.5 ·•2 __ 13 
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fected area, and notify the CO. The Government will !!lake appropriate arnnge

:nents for evaluation and proper disposal of the device. It is antici;nted 

that in the unlikely event that such conditions arise, ;hey will be overcs~e 

~ith only slight delays to the AE. rt is the express intention of the Govern

ment that the AE is not to drill, excavate, or other·.,is ,• disturb the s 1.1;:sur

face in areas where ordnance or explosives may reasonably be suspected unless 

specific, detailed plans to do so are prepared and approved. 

S.18 Suggested SRERP Format. 

STAFF ORGANIZATION 

Principal Engineer 

Program 1-!an-ager 

Certified Industrial 3ygi~nist 

Certified S1fety Professional 

First Aid/CPR Personnel 

Field Personnel 

Subcontractor Person~el 

HAZARD COM1'f'1.J'NICATION AND TRAINI~G 

Comprehensive aealth and Safety Indoctrination 

Specialized Training 

Visitor Training 

Pre-Investigation Health and Safety Briefing 

Post-Investigation Health and Safety Briefing 

Morning Safety Meetings 

~EDICAL SURVEILLANCE 
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EX?OSURE MONITORING 

Enviro~ciental and Personnel ~onitoring 

~eteorological Monitoring 

Sampling and Analytical ~ethods 

3eat/Cold Stress Monitoring 

HEALTH AND SAFETY EQUIPMENT 

Personal Protective Equipment 

Environmental ~onitoring Equipment 

Decontamination Equipment 

Emergency Equip~ent 

~mergency-~se R2spirators 

Spill Control Equip~ent 

Fire Extinguishers 

First Aid Equip~ent and Supplies 

?ecsonnel 3yg:ene 

Personnel Deconta~i~ation 

Com~unications 

STANDARD OPERATING PROCEDURES 

Health and Safety Site Plan 

Site Description 

Site Ins;ect:on 

Site Security 

Site Entry Procedures 
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Confined Space Entry Procedures 

Material Handling Procedures 

Levels of Protection 

Jecontamination Procedures 

~mergency Information 

Emergency Response Plan 

Illumination 

Sanitation 

Well Installation/Logging 

Sampling 

Land Survey 

Laboratory Analysis 

~ogs, Reports, and Recordk2eping 

6.0 QU~LITY ASSU'iu\.~CE PROJ~CT PLli.M R~QUIRE}f,.EJITS 

cording to the requi re:nents of this section, ER l:lC-1-263 , a r.id the dehr.i

tions given in Paragraph 6.9. The site specific field and latoratory QC / QA 

included. The AE shall propose on ly ~2:hods and proced~:es in 

the work pl?ns acceptable to EPA and the State of New York. 

6.1 ~pproval. The ~ork plan must be approved by the CO prior to perfor~

ing any field work. In the event corrections or comments are made by ~ie CO 

on the draft plan, any necessary changes shall be implemented by the AE 

before final approval. 

It is the responsib:lity of 

the AE to properly c6llect, transport, analyze and present the data per~ain ing 
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AE will not be responsible for the analysis of the "split" samples or sutse-

q'Jent reporting results. T'he AE, however, is required to defend his results 

if t~ere is dis~greement bet~een the samples a1alyzed by the AE and t~e 

s~~ples analyzed by the CEXRD laboratory. 

6.3 Content and For~at. The plan shall address each of the topics in 

Paragraphs 6.4 through 6.8.5. The following outline shall be used as ap

plicable. 

SECTION 1. 0 PROJECT ORGANIZATION .um RESPONSIBILITY 

SECTION 2.0 SA.~PLING 

SECTION 

S~CTION 

SECTION 

st:c:,)N 

2.1 Selection of Sampling Locations 

2.2 Samples to be Collected 

2. 3 

2. 4 

2.5 

2. 6 

2. 7 

3.0 

3.1 

3.2 

3. 3 

4.0 

5.0 

6.0 

2.1.1 Soil/Sediment Samples 

2.1.2 Groundwater Samples 

2.1.3 Soil-Gas Samples 

2.1.4 QC/QA Samples 

:Saxpl.e Col h·cti.:in ~eth0ds 

Sa2ple ,:cntai::ers 

Sample Preservation 

:deritification 

Transportation and Custody 

1NALYSES 

?arameters 

Analytical Methods 

!..aboratory QC/QA 

DATA .l.NALY SI S .l.ND REPCR'i': .% 

PROGRA,'! CONTROLS 

A:R MGNITC,R~?-IG 

F-31 

. . . 
: :::c-=:- ,:: 



The project-related qualifications of the AE's analytical laboratory stall be 

addressed in terms of equipment, facilities, and personnel. Na:n2s of 

l~bon.tory S'lpervisors, chemists, technicians a id QC c.ffic::rs stall ':,e -; iven 

with brief resumes chronologically listing edJcation and experien~e. T~e 

proJect schedule and list of responsible persons shall ~estated. 

Unless otherwise specified in this SOW and contr-act, 3.11 

sampling and sample custody procedures shall be consistent with EPA and S: ate 

of New York guidelines. 

6.5.1 Selection of Sampling Locations. For sampling s i tes to be ct nsen 

in the field, the plan shall describe the rationale that will go•;er;-i t·::eir 

selection. The plan shall provide the location of each known sam?l i ng po1n t 

on a site map. The plan shall discuss geological and hydrological in fluan:es 

on sa rr, ple l ocation, and pro,·isions to i nsure that .sampl es -are repr2s 2,, ': H :.·;e 

of t he site through the use of appr opr i ate field control s;mples. 

6.5.2 Sai!l_,2les to be Collected. The plan shall list or t~tul=. t i: t he 

;;. nalytes. The list shall include f i eld cont rols. 

pr epared in the field shall incl ude: soil samples, groundwat2r s.~n:;, l 2s, a:1 d 

f1eld control samples, as des cribed in succeeding ;ar agraphs. 

6 . 5.2.1 Soil Samoles. The plan shall list or tabulate sa=pl2s t o ~e 

col l ected from the soil borings and test pits for chemical analysis, :.~ 1i cat

ing number, location, depth and analyses required. 

6.5.2.2 Groundwater Samples. Each of the groundwater monitor i ~g 

wells sha l l be sa~pled once, by the proced ure specified in Paragra?h 6.5.3.2. 

All sarr:pling of wells installed under this deli·.;ery ord~r shall :; e a.:

complished within a period not exceeding fi7e consecu t ive days. 

to be analyzed for ~etals shall be ~il t ered at t~e t:~e of :olle~t1 on t h~: ~g h 
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(1 QC, 1 QA). A mini:llum of 10% of all soil samples collected shall be QC/QA 

{5% QC 5% QA). Soil QC/QA shall be spli.ts/duplicates. At least two 

duplicates/splits shall be collected (1 QC/1 ~A). 

6.5.2.4 Su;;unary. The types and numb ,rs of samples required are s·•-'ili

;narized in "Types and Numbers of Samples Collected", Table 1. 

6.5.3 Sample Collection )'!ethods and Equipment. The plan shall i:1cl 1ide 

specific sampling procedures and equipment to be used to collect the ~arious 

samples. Appropriate references or descriptior.s shall be given as needed in

cluding sample sizes, containers, equipment, etc. Collection and pr2ser1ation 

methods shall be consistent with the specified analytical :nethods and ,:, ther 

standards. 

6. 5. 3 .1 ?re·:en tion of Cross-Cont ~:nina tion. The i,lan will ~-:scr:.be 

c:eaning of equipment and precautions for pre7enting contami nation of sa~;:as 

during collection . 

6. 5. 3. 2 Grour.dnter Sam2.l_~ Before a sample is c·:illected fr .)m a 

ind recorded. Then the well shall ~e pu~ped or bailed vi~b cle an equi;~?nt ~s 

remove a quantity of water equal to at least five ti~es tie subLerged vol ume 

of s:he cas1ng. !f the we l l does not recharge fast enough tc permit r2~c~in ; 

fi·,e casing volumes, the well shall be pu;:nped or bailed dry, and a:::.c,,.ed t -:: 

recharge for four hours. If the well has recharged to greater than 50 perc2nt 

of the static water level, then two to three well vo lu.:nes sh-3.ll be rem~·,ed. 

If the well does not recover to 50 percent of the static water level in four 

hours, then the well shall be pumped dr1 a se cond time and sampled as soo~ as 

sufficient recharge has occurred. The sample taken fr~m th6 well for :he~ic1l 

analyses shall be coll~cted from the screened portion of the well and not fr ::m 

. .. . . 
~:.:>.:..!.-: ,.::!~i; 5 ~1 -
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6.5.5 Su-ole Prese.rntion. List or tabulate the req11ired preservation 

~ethods and ~aximum holding times, by samp:e type and analyte. 

5. 5. 6 Identification. Describe thf' p:oposed system f:;,r i1entifying, 

labeling and tricking samples. Include rec< rding of field data in pe,~anently 

bound notebooks, and the system for relatin~ field data to the proper s~mples. 

6.S.7 Transportation and Custody. Describe packing, shipping or ot:.er 

transportation and custody documentation, in accordance with "Sample H1ndling 

?rocedures," HND Guideline, September, 1986. 

6.6 Analyses. 

6.6.1 Par1meters. The plan shall tabulate the samples to be collected 

and analyses to be performed. Tables 1 and 2 lists required an1lyses a~d ap

proved met~ods. Analysis as listed in the Table shall ~e ~er~or~ed 0n each 

field sa~ple as well as on field controls sent to t~e AE's l!boritory ~r 5~b

cootract laboratory. Labcr3tory controls (internal QC sam~les) are not :ist~d, 

~ut shall ~e included in the approved QA?P. Alternate methods and variation 

6 . 6 . 2 i\n a l y t i ca 1 Met hods . Each proposed ~ethod ~ust be ;pecified ex-

actly a::d. in detail by one of the - . , . 
:01 ... ow1ng: (1) 

published mettod, e.g., an EP.:\, SM, or AST~ :nethod, :!.f the published pr,:,c~

d,ire is followed exactly, or ( 2} reference to an accepted published :uethod 

with a description of any deviations from the published procedure, or (3) com

plete description of the procedure, e.g., copies of laboratory instructi0ns. 

Descriptions of any pre-treat~ent or preparation of the sa2?le requ~red tefore 

the act:ual an3lys::.s shall be incbded. Include t:ie required ccncentra:ion 

ranges, and data on the sensitivity (detection limits}, precision and ac-
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6.7 Dat~ Ana1'lsis a::id ReDorting. For each analytical !!iethod and rr.ajor 

~easurement parameter, tbe following information shall be provided: 

6. 7. 1. The data analysis scheme ii eluding units and equations required 

to calculate concentrations or the 1alu1 of the ~easured par!meter. 

5.7.2. Plans for treating results that appear unusual or questionable. 

Describe the feedback systems used to identify pr oblems by means of the 

results obtained from control samples. Limits of data acceptability s~~ l l be 

included with the corrective action to ~e taken ·i1hen these limits :;re ~x

ceeded. Personnel responsi~le for initiating and carrying out corrective ic-

tion shall be indicated. Describe how re-est:1blishment of control is 

denonstrated. Unacceptable ,::ontamination li:'lels in blanks, and t:-:e :n;..-.:i:r.um 

acceptable disagreement ~etween replica:e samples and h2t~een field 

duplicste/split samples shal! ":>estated in the Qua:i~y \ss~rance ?rojec~ 

'!'r-n::se li:nits shall correspond to those required ":>y the c .-:;ntract u:.:- .:: ;:-a ~c;ry 

?rogram of the USEPA. Correcti1e action to be ta~en when t~ese li~its are ex-

new sa~p:es at no aiditicnal cost to the Govern~ent s\all ~e s~ec:fied. 

6. 7. 3. Description of the data ~anagement sys:ems, incl'.lding ::-,e col-

lec~ion cf raw data, data storage and data quality assurance doc~3EJ~a~ion. 

6. 7. 4. 

se~uence. 

6.7.5. 

Identification of indi·;i.j ·..;als to be involved in tte re?orting 

~e scription or ill1stration of the proposed data reporting for-

mat. Only quar.tified concentrations of analytes shall be reported. 

6.7.6. Procedures to assess the precision, accuracy and com;:eteness of 

all ~easurement parameters. T~e AE shall report ?recision based on sta n~ar~s 

and known additions. If statistical procedures are used for data review 
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6.8.2 Inti:rnal Ouality Control Checks. Internal quality control -:hecks 

are necessary to evaluate performance reliability for each .neasurement 

parai:ieter. 'me numbers and types of i .1ternal QC checks and samples proposed 

(e.g. blanks, duplicates, splits, "spik!d" samples and reference standards, as 

applicable) shall be defined clearly in the work plan and sum::tarized by 

methods and analytes. The laboratory's established practice for i:1cl ,1ding 

control samples among the samples tested, and any additional controls req~ired 

by the present project, shall be described. 

6.8.3 Preventive Kaintecance. A system for pre~entive mainte~3nce for 

facilities and instnmentation shall be described. Preventive maintenance 

shall be performed by q 1~alified personnel. Records sh .'311 be :naintained ;.nd 

shall be available for inspection by the CO on request and subsequent re;airs, 

adjustilients and calibrativr.s shall be recorded. 

6.8.4 Exter:1al Certification. ?rior to an1• s .imp l ing ::,:tivities .:nd2r 

this S0V, the AE's analytical laboratory must be validated by the US Army 

CorJs of ~ngi=eers, Misso~ri Ri7er Jivision (C~MRJ-ED-SC, 402-22:-7324 ) 0r i:s 

re:;::,resentativ~ for the contamicants of concern. 

the AE's laboratory to achieve validation from CEMRD independent of CE~~D and 

this deli7ery order. Tbe .~E should start the -.alication pr -::cess as soon as 

this deli·,ery .:,rder is awarded since the process takes ap:;::,roxi!Ilately six ( 6) 

to eight (8) weeks. 

6.8.5 ~aboratory Qh Laboratory QC results shall be submitted to the 

QA laboratory as soon as it becomes available. 

6.9 Definitions. The following terms and ;neanings are ·;i -;en 3.S ttey are 

applied here, since usage and ter~inology in this field are not yet stan~ard

ized. 

... .... ~-:.-·--:-..:.=. 
--:::,- ••- ~ -- --
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containing aq~eous samples for volatile organic analysis. 

vell as all other samples being submitted for volatile organic an .alysis, are 

to contain no headspace. 

6.9.4 Rinsate Blanks are colltcted rinse water (Type II Reagent Gr;da) 

from the final rinses of the sampli .1g equip;r.ent. Rinsa te blanks are to ie 

used in conjunction with volatile, semi-volatile and in-organic ,rna:ysis of 

water samples. Sample preservation and containers shall 1:)e appropr:ate for 

the atalytes of interest. 

6.9.5 Soil Blanks (Background) are used to establish backgr ound le·;2ls 

of metals and other analytes in soils. These are normally collected !re~ 

visually clean soil near the site. The field background soil ~lank sa~?le 1s 

usually counted along with the field sa~ples. It is collect~d in dup::ca:e 

ind submitted to the Al's laboratory acd the QA :aboratcry along vi:~ t~e 

6.9.6 Spli~ are :wo or more subsamples of one large sa~ple. These ~re 

i~alyses hive been removed). Splits are ~sed for bot~ QA and ~C pur;~ses for 

soil samples for all analytes excluding volatiles. It is acce;table ~~ split 

soil samples into three ;,orti ,~ns .after compositing (field sample, S?lit ~::ir 

QA , and s p l i t fo r QC ) . 

6.9. 7 Duplicates or Tri':llicates are separate samples collected at t::e 

same location and time as the original sample. Duplicates or triplicates are 

preferred over splits for volatile organic analyses of soil samples because 

C:)mpositing leads to loss of volatile components. 

c~ecking are also duplicate or triplicate sample~. 

ilater samples for Q.!. / QC 

6. 9. 8 Check / Cali::iration Standards are 1lsed to cal::.brate field i:-,s:r1~-

~ents such as the VOA D~ter and are used to establish co ntrol li ~1ts ~or 
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6.9.10 Quality Control Samples are collected by the sampling teu for 

use by the AE's laboratory. The identity of tbese samples is held blind to 

the analysts and laboratory personnel until data are in deliverable for~. The 

purpose of the sa~ple is to provide site specific field originated c~ecks that 

the data generated by the AE's analytical laboratory are of suitable quality. 

6.9.11 Intenal •~ Sample or Laboratory Control. A reference stancard, 

standard addition, replicate sa~ple, blank or other sample are samples in 

which the analyte concentration is known or can be calculat&d, ;;hich is 

placed among the samples to be analyzed in order to evaluat.e or d.;;::c,1strite 

validity of the analytical results. 

6. 9 .12 Reference Standard. ----- .\ sample prepared f:om pure re1g2nts to 

contain one or ~ore analytes at kLown concentrations. 

knc~n concentrations of one or ~ore analytes have been a~ded. 

6.9.14 Laborator•, ReDli=ate Samples. Subsamples of a srn ,;le field 

are divided at the labor1tory and 

6.'3.15 Multiple an!ilyses :::erf:i::ned ,:,n :::e s;;.:ne 

sa!llple. 

6. 3 .16 Labontory Blank. A sa.Jtple prepared at the 13.bcratory fr ,::iJi ;: ~.: re 

:IJat-:rials containinq :1one of t:-.e analyte. 

blanks, reagent blanks and others. 
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TllLE 1 
Total Types and Nuabers of Suples Collected 

SUIDiilY Of 3.\SIC COi;''l'RACT R~'QUH(•;-:il'E]iTS 

Q1;ality .;ssurance and ·Q11ality Control 
~i HDups Rins.ites Trio 31,n!{s Field 

Samples QC (AE) QA (CE) QC (AE) QA (C E) QC (AE) QA (CE) 

================================:;============================---=--------===== 

GROUNDiiATER< 1 ) : 
Volatiles 20 1 1 1 1 1 1 - - - - - - - -
3 /N / A. ~R NR 
Pesticides / PCB's NR NR 
TRPH NR UR 
Total Metals 20 1 1 1 1 NR NR - - - - - - - - - -
Total Dis. l'!etal 20 1 1 1 1 - - - - - - - -
SUEAC~ \iATER< 2 : 
Volati~es 10 1 1 1 1 1 1 - - -S/N/A. ~R NR 
?esticides/PCS's 'IR NF. 
TRPH :'l'R NR 
Total Metals 10 1 1 1 1 n NR .... - - - - - - -
:'ot a: Dis. Metal 10 l 1 1 1 - -
SUE ACE SOILS: 
Voh tiles ~◄R NR NR NR 
BIN / A NR NR NR NR 
Pesticides / PCB's NR NR NR :{R 
TRPH NR NR NR ~R 
Metais NR NR NR :-.R 
Other: NR NR .NR :iR 

SUBSURFACE sous< 3 ) : 
Volatiles -50 - 3 3 NR NR NR NR 
B/'N/A NR NR NR NR 
Pestic:des / ?CB's NR NR NR NR 
TRPH NR NR NR NR 
Metals 50 - 3 - 3 NR NR NR NR . ~ TOX 50 3 3 NR ~lR .'i:? :F -· 
: l) At : east -:ne :conitor i ng w<:::l s~all sDpled to :heck ''b.~-::-cgr c-:.1~d . . , 
'' 'J'.: = -J: ~ :"le s· . .;:-:a.ce ·••a~ er s~:e;,:":s 5~:3.:: =~ CJ:: ::C : :- ·:: : •: :;;st .. ~ ~ :: :-:.; :- :· ~ n : . .. ~ ! 

.' 1 I ;- ~ ~ : ~ s-:.:r~:-:s .n• ... s: 
. . . 

at : '= ·'-s t -.)~C ''ba 1: icgr c~:1C. '' $ () :. i. ... -~9' .. ;l, : :: ::r. - .. 
J .' • - __ 1...;. !.~.:1. 1..:.:.: ::, '::l .u .- ... - -= :". - , .. 

.:.:-e?. .. 

F-39 



TABLE 2-17 
rn>es and Nilllh~rs of Saiiplas Collacted 

Field 
Sa:nples 

GROUNDiiATER: 
Volatiles 
BiN/A 
Pesticides/PCB's 
TRPH 
Metals 
Other: ___ _ 

SURFACE 'iATER: 
Volatiles 
3/ N/A 
Pesticides / FCB's 
TRPH 
Metals 
0~her: ___ _ 

SURFACE SOILS: 
'Iola tiles 
3/N/A 
?esticides / ?CB's 
TRPH 
}!etals 
Cthe r: ___ _ 

SUBSURFACE SOILS: 
Volatiles _so_ 
B/N/A 
Pesticides/?CB's 
TRPH 
Metals 
EP TOX 

_50_ 
50 

Quality Assurance and QuaJilY Control 
St lits/Dups Rinsates Tri2 2.J.::;nks 

QCUE) QA(CE) QC(AE) QA(CE) •~C(AE) QA ((E) 

_ 3_ 

_3_ 
_3_ 

_3 _ 

_3_ 
3 

F-40 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR ~R 

NR 
NR 
NR 
NR 

NR ,,~ 
.il'l 

~fR 
NR 

?fR 
NR 
~rn 
NR 
NR 
~lR 

NR 
NR 
NR 
NR 
NR 
~R 

~,R 
~lR 
~R 
?fR 

NR 
NR 
~,r I'( 

~~R 

NR 
NR 

NR 
NR 
:-.R 
n 
NR 
NR 



TABLE 2-18 
'types and HW'i.bers of Sa..i:ples Collected 

GROUNDWATER: 
Volatiles 
B/N/A 
Pesticides/PCB' s 
'i'RPH 

Field 
Samples 

_20_ 

Total ~etals _20_ 
Total Dis. Metal _20_ 

SURF.~CE •ATER: 
Vclat1:es _10_ 
B/ N/A 
Pestic:des / ?C3's 
!'RFH 
Total ~etals _10_ 
Total D:s. ~etal 10 

SUR?.a.CE SOILS: 
Volatiles 
B/N / A 
Pesticides / PCB's 
TRPR 
:!eta:s 
Ot~er: ___ _ 

SUBSURFACE SOILS: 
Volatiles 
B/N/A 
Pesticid~s/PCB's 
TRPS 
Metals 
Other: ___ _ 

Quality Assurance and Quality Control 
3plits/)ups Rinsatcs Trin 31:1.uks 

~:(AE) QA(CE) QC(AE) QA(CE) QC(AE) 'iA ;CE) 

_1_ 1 1 1 - 1 - ... 

NR NR 
NR '1R 
NR •1/R 

1 1 1 1 NR ,·~ 
,i:C.. - - - - - - - -

1 1 1 1 - -

1 . l 1 1 < 
J. - -

NR NR 
NR !-iR 
NR :lR 

_l_ _l_ _1_ -1 - NR YR 
' 1 _l_ 1 J. - - - -

NR NR NR NR 
NR NR NR ~R 
NR ~R NR NR 
NR ~R ~R ?'JR 
NR NR ~R 1R 
NR NR SR NR 

NR NR NR NR 
NR NR NR ~lR 
NR NR NR NR 
NR NR NR ~/':I. 
NR ~R NR NR 
NR NJ NR ~R 
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~nalyte 

.?i.rsenic {As) 

Barium {Ba) 

Cadmium (Cd) 

Chromium (Cr) 

Lead {?b) 

Mercury {!ig) 

Selenium (Se) 

EP Toxicity 

Volatile 
Organics 

TABLE 3 
SGGGE~TED tiZTHODS FOR SAXPLE 1NALYSIS 

Tecnnig@. Soil 

GF 3050/7060 
H 7061 

DA 3050/7080 
GF 
ICP 3050/6010 

DA 3050/7130 
GF 3050/7131 
ICP 3050 / 6010 

DA 3050/il90 
GF 3050/7130 
ICP 3050/6010 

DA 3050/7420 
GF 3050/7421 
ICP 3050 / 6010 

CV 

GF 
H 

I:A 
GF 
ICP 

GC / MS 

7471 

3050/7740 
7741 

7760 

3050 / 6010 

1310 

8240 

Groundwater 

7060 
7061 

3005/7080 

3005/6010 

3005/7130 
3020/7131 
3005 / 6010 

3005 /7 :90 
}020/7191 
3005 / 6010 

3005/'7420 
3020/7421 
3005/6010 

i470 

7740 
7741 

7760 

3005/6010 

8240 

:cP=I::ductive:y Cou~led ?las~a 
GC=Gas Chromatograph 

Surf.:;.ce I~ter ( 1) 

206.2 
206.3 

208.1 
208.2 
200.7 

213 .1 
213. 2 
200.7 

213.: 
21 a. 2 
200.7 

239.1 
239.2 
200.7 

245.1 

270.2 
270 .3 

272.l 
272.2 
200.7 

624 

DA=Direct 1spiration 
GF=Graphite F~rnace 
3=Hydride GC/MS=Gas Chromatoqraph / Xass Spectrcsccpy 
c·.: =co:d V3.por 

( 
1 

' S ii : : -i : e ·,.a : e r .; a :n ::, .!. -: s :n ?. y i : s ,: b e .1 :: a l y: e ,: by : :, e S ·,1 - 34 S :n e : :: 0 : s 
:is~ed for ;rou~~•iter . 



7. 0 SOIL BORDTG A.:YD MONITORING YELL REQUIREJv:xrs. 

Tbe following requirements shall be incorporated into the AE's Soil 3oring and 

Honitoring ~ell Installation Plan and followed in the field. The pl3n shall 

be prepared using the fo ~lowing outline as applicab:~: 

SECTION 1.0 INTR·)DUCTION AND BACKGROUND 

SECTION 2.0 WELL AND BORING LOCATIONS AND DEPTHS 

SECTION 3. 0 DRILLING EQUIPMENT 

SECTION 4.0 DRILLING PROCEDURES 

SECTION 5.0 CC>NTAMIN AT ION PREVENTION AND DECONTAr!INA TICN P:<OCEJ UR~3 

SECTION 6.0 'IELL DESIGN AND INSTALLATIOfi 

SECTION 7.0 YELL DEVELOPME:lT 

~ECT:!:ON 8 . 0 :~-SITU ERMEAB.IciITY 

SECTION 9.0 ?ROJECT ASSIGNMENTS i P~RSO~NEL Q~ALIFICATIONS 

7.1. Lo<;ation. Monitoring well locations shall be proposed ty ::, i= -~E 

as part of the plan prior to com1nencem.ent of drilling activit::.es. 

shall obtain written approval from the facili:y ~,,g1:1eer, t o dell H 2ach 

site to 1void disturbing buried utilities. 

7. 2. Design of Monitoring Wells. The design ar.d installation of all 

~onitoring wells shill follow as closely as prac:ical the design for prc?erly 

installed, lcw-yie:d domestic ~ater supply wells. Recommended practices for 

such ;rells are set out in "Ma nual of lriater iiell Constr 11ction Practices", U.S. 

EPA Puhl. EPA 570/9-75-001 {Reference 11. 2). Additional design rec c~m=nda-

tio ns are given in "Procedures Manual for Groundwater Monitoring at Solid 

iia.ste Disposal facilities", USEPA Puhl. No. EPA 530/Sli-611 (Reference 11.1). 

State and local certification requirements for drillers shall be mec. S:ate 

and local design and installation requirements shall be met. The AE shal: be 

responsible for obtaining any soil boring or ;rell driiling ,ermits requir=i by 

state or local authorities and for complying with state or local regul1t ion i 

7.3 Cont<11neriB :1 on 2.f ;)rill Cuttin':li and ~e7e::2.2:nent !3~=-~ ".':,e E 

s~a:: contain 111 Jrill c~::ings snd ;re:l de7elop~~nc va:er in )0~ 1~;r:~e~ ~-
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evaluation of site conditions and knowledge of regulatory requirements, which 

recoill.lllend the dispositi.cn for each drum of waste. For each drum considered to 

contain reg 1.ilated am1:unts of hazardous ;;aste, the ;\E shall rec0:n~end a 

specific, optimum disp)sal ~ethod, along with the price for disposal. Tbe lE 

shall label and ~anife : t, according to RCRA regulations, each drum of ~aterial 

which is to be handled as hazardous waste. Actual disposal shall be t~e 

responsibility of the Government. 

7.3. Installation of Monitorin~ Wells. 

7.3.1 General Reguirements. The AE shall provide all drilling equip-

ment, materials and personnel required to install the wells, as well as a 

qualified geologist or geotechnical engineer who shall be on-site for all 

<:rilling, i :: s t al :at: .::,n, de ':el opment and testing op€~aticns. ·r:-:e .~E shal: s:~:t;-

mit proposed drilling methods in the Monitoring Vell I nstallatton ?lan. Any 

changes to the approved drilling ~ethods must be submitted to the Contracting 

Officer for prior approval. 

7. 3. 2 . Protection of Vater Yield i ng Zones. Tbe use of ~r.y l i quid , i n-

eluding water, is to be avoided during drilling and will only be permitted by 

the Contracting Officer in cases where he deter;nines that it is abso l utely 

necessary for successful i~stallation of the well. If water is required during 

drilling or well installat:on, only non-chlorinated potable •ater will be ~er

mitted. Any proposed use of water must be approved by the Contracting Officer 

beforehand. Grease or oil on drill rod joints will not be permitted. Dis

persing agents (such as phosphates} or acids shall not be used. There shall 

be no attempt made to chemically disinfect the well. The rigs, drill tools, 

and :associated e~uipment shall be cleaned with stea;n and washed and rinsed 

with a decontaminating liquid prior to commencement of dril l ing at each well 

and boring location. It is ex,ressly required that toxic and / or contami~:ating 

substances shall not be used during any part of the drilling, well ins~al l a

t1on or well deve:opmenc processes. All drilling activi:ies ind ~ethods sha:l 

~e sufficient to ,rohibit the introduction of conta~ilants from ona water 



7.3.J Vell Design. 

7.3.J.1 Boring Diameter. The boring shall be of sufficient diameter 

to ;,er~it at least t 1 o (2) inches of annular space between the boring wall and 

all sides of the cen ered riser and screen. 

7.3.3.2 Wel~ Riser and Screen. 

7.3.3.2.1 Riser. 'well riser shall consist of new threaded, f1 1..1sh 

joint, stainless steel pipe wi~h a two (2) inch nominal diameter. ~ell risers 

shall, as a !llinimum, conform to the requirements of ASTM D-1785 Schedule 40 

pi;>e and shall is clearly identified as the ~aterial which is specified. 

7.3.3.2.2 Screen. The well screen shall be five (5) feet in 

length and shall be constructed of stainless steel similar to the well riser. 

;"'.'.:.e sc:-een shall be nonconta:i:i:::ating, factory ,:onstn1cted 1.:1d ,')f '' .:ont:::,jous 

wrap" or "mi l l-slot'' design. Field s:otted or :ut screen :s not ;,er:ni:ted. 

The slot size shall be determined by the AE and designed to be com,atible with 

aqu.:fer and filter pack :naterial . The AE shall provide a sieve ana~ysis of 

one or ~ore represen:at1ve samples of :he aq11if2r ~aterial in ~hich the sc:een 

is placed and which .ie:nonstrates that the screen is c ,:;:npat:::>ie ·~i::1 :::-:e 

aquifer material. The sieve analysis shall be conducted i:i accod2.:1ce ·,,i :: h 

ASTM C 117 and C :36 and results shall be submi tted to the Contracting Off::er 

with the field boring logs. 

7.3.3.2.3 Screen Location. The ~E shall have the responsi::>i: i ty 

of placing the well screen in the appropria~e location in the bore hole so 

that the completed monitoring well functions satisfactorily. 

7.3.3.2.4 Sand-Sump. There shall be a 2-foot mini:num length 

"sand-sump" placed be2. ·:w the :;ase of t:,e sc::-ee~. 

blank section of riser conforming to the req11irements of riser as 'ies-::nbed 

above. The sand-sump will be installed only if the screen can be :;,laced at 

the appropriate interv1l without the sand-sum~ penetrating any anderlying 

aq 1~itards. 

7.3.3.2.5 Joining Screen and ~iser. Screen and riser sec:: ,:,ns 

t~at rei:ain 100% of the strengti of so:7ent 
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us~d at any time in construction of the wells. The bctto~ of t~e iee,est 

screen or casing section shall be sealed ~ith a threaded cap or plL; of in~rt, 

n0n-corroling ~aterial si3ilar in composition to the screen itself. 

7.J.3.2.6 'Jell Pl:.:mbness and .Uignsent. 

shall be set round, plu!llb, and true to line. Centralizars shall be used to 

assure plumbness and alignment of the wells. Centralizers shall ~ot ~e in

stalled on the well screen. 

7. 3. 3. J Fil_ter Pack._ The AE shall select and '.l Se clean, ine rt , 

siliceous materials to :onstruct a uniform and continuous filter ~ack ~~sifned 

to pre•;ent :nigration of fines into the screen. 

:naterial shall not be used. 

7.3.3.4 S_entonite Seal rnd Grout. 

consisting of tamped bentonite pellets or :::entonite s>:ir:1 s::all je ;:iced 

the be~tooite seal to the ground surface. The ce~ent ;rout sha:: c~~s:s~ of a 

:nix~..ire of port land ce'Jlent (BT~ c-:50), and 

or 94 pounds). Additionally , 3% by )/eight of ber1toni ':e po;.;d~r sr:~ll \:-: :;::ed 

if permitted by State regulations. 

7.3.4 Soil Samoling for Geotechnical Analysis. During drilli~g of soil 

borings and monitoring we ll s , soil samples shall be collected ane geot2~tnic1l 

::: :i-- .... -- --· .- - - .. -: 
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7.3.4.4 Samples shall be stored in la~eled, air-tight plastic or 

glass containers by the AE until such time as they are needed for test ing or 

the ~ontract is complete. 

7.3.4 . 5 All soil samp l es shall be visually classified by the Unif1 2d 

Soil C:assification Syst~m. The AE shall verify the classifi cati..)n by 

laboratory analyses consisting of the follo~ing: 

Test Descri2tion i R~uired / \fell 

a. Grain-size distribution (ASTM D-421 & 422) 3 

b. At terb,.irg li:nits (ASTM D-423 & 424) 3 

c. Moisture content (ASTM D-2216 ) 3 

Syecific soil samples to be t~sted, alcng ~1:h ~1-r;e 0f test, w:.1.l. ce ~c:~r -

~ined by tje AS after revie~ing the boring : ~~ s. 

~se equipDent and ~ethods described in EM-11:0-2-1306 or AS7M ~anuals. 

7 . 3 . 5 ? r o t e c t i on of ·,; e 11--=- H 3 1 1 t :. x es d ·,1 r : n g :; j e ;, r :; gr: s s ,:J f t :: e 

work, precautiocs shal l be ~sed to pre7ent tamp~rin g w:th the wel: or t~ e 

~~trance of foreign ~aterial into it. Upc~ ccz?le t ion of :~e wEll, a sui:~t:e 

vent2d cap shall be i~s::alled to prevent ~aterlal from ~ntering :he well. ~\e 

..,,ell riser shall be s 1~rrounded by .3 larger -i::,.;neter s teel casing se: int ·J a 

:oncrete pad and risi ::: g 24 " to 36" abo•,e ground le·:el. The steel casi::g s~.-:.11 

be povided with lock and cap. A minimum three foot square , four inch thick 

concrete pad, sl oped away from the well shall be constructed around t~e ~ell 

~asin~ at the final ground level elevation. A survey marker sha ll be ?er

rr.ar.ently placed in each ;,ad as detailed in Sec:ion S.O of this s.:;;. 

F-47 



7.3.6 '!'e~porary Caoping. Any well that is to be temporarily n:'Iloved 

from ser·nce, or left incomplete due to delay in construction, shall be 

cap;ied ;.ith a ;ratertight cap and equipped with a "vancal proof" ,:c,ver satis

fying applicable state or local regul,tions or recommendations. 

7 .3. 7 Field Logs. The field geologist or geotechnical engir,eer stall 

maintain suitable logs detailing drilling and well construction practices. One 

copy of each field log including the required color slides, shall be subDittad 

to the Contracting Officer not later than 10 calendar days after ~~ch we l l is 

completed. The well will not be accepted by the Contracting Officer u~til t~e 

logs are received and approved. Information provided in the logs shall include 

but not be limited to the following: 

7.3.7.1 R~ference elevaticn for all depth ~e~sure~ents. 

7.3.7.2 )epch of each cba~ge of s tratum . 

7.3.7.3 Tbickness of eac~ strat um. 

7.3.7.4 :dent1fication of the ~aterial of which eac~ strit~m is com-

posed according to the :;nified Soil Classification System, or s~ ~n::ard roe:~ 

nomenclature , as necessary . 

7. 3. 7. 5 ~epth interval from which each formation sample was taken. 

i. 3. 7. 6 Depth at which . , no .. e diameter (bit sizes ) cha:ige. 

7. 3. 7. 7 Depth at ;.bich groundwater is fi:st e!".lcou:i.l t ::r~d. 

7.3.7.8 Depth to the static water level and changes in stitic vater 

level with ~ell depth. 

7.3.7.9 Total depth of completed well. 

7.3.7.10 )epth or location of any loss of drill water circulati~n . 

loss of tools or e~uip~ent. 

7.3.7.11 !..ocation of any fractures, joints, fau:ts, cavities o:: 

7.3.7.12 ~eptj of any grouting er sealing. 
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7.3.7.17 Any sealing-off of water-b2aring strata. 

7. J. 7 .18' Static "ater level upon completion of the well arid aft~r 

development. 

7. 1 .7.13 Drilling date or dates. 

7. · . 7.20 Construction details of monitoring well. 

7. 3. 8 Final Log~ The field logs shall be edited and drafted 

clusion into the final report. 

7. 4. A f t e r e a c h w e 11 h a s b e e n c o ,i s t r u c t e d , b ,J t n o 

sooner than 48 hours after gr outing is completed, the lE shall Jir9ct a 

program for the development of the well by pumping and /or surging, -.; i t'.10ut 

the use of acids, dispersing agen:s or expl ,:isi•;es. 

(pH, te;13~erature, etc.) stabilization has occur:-ed .. No wa:er or o:ter 1~.~ ~.1:id 

-:nay be intr0duced into the well other than for:r;ation ·4att:r fro;n 

lfter final da1elo?ment of the ~ell, tte AE shall collect appr 0x:~~t!ly l 

liter of water from the well ~n a clear gl?ss jar, place the jar in fr~n~ cf a 

standard color chart, and photograph it with a 35mm color sl1de. rne AE shall 

shake :he j .:;.r of well develop:nent ;;ater immediately prior to p,:otogn.;,hy :o 

ensure that all solids are suspended. The AE shall submit the slide as ~a~t 

of the well log. The photograph shall be a suitably back-lit close up whi:h 

shows the clarity or turbidity of the water. 

7. 5. In-Situ Permeabilities. After development of monitoring ;;ells, the 

~E shall calculate for each, the in-situ per:neability of the screened stratum 

in accordance w:th ''Met~ods of Deter~in1ng Permeability, Trans~issibility and 

Drawdcwn," or other equivalent methods. Hcwever, no ·water or other li'i1Jid 

~iy be incr~duced into the ;;ell ocher than fcr~ation water frJm tiat wel l . 

7.6. AL Rt:sponsibility for Mon::?ring #ells . 
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7.6.2 If the AE, due to 3is inadequate design or construction, :~stalls 

monitorinq ~ells that are not functional or not in accordance with specifica

t:ons . the Con,=acting Officer will disapprove the well 1nd direct t he AE to 

re,air or repl1ce it at the Contacting Officer's discretion. This ~erk shall 

be done at no ,dditional cost to the Government. 

7.6 . 3 If a monitoring well is disapproved by the Contracting Officer, 

or · is abandoned by the AE for any reason, the hole shall be backfilled ·,,;i th 

neat cement grout from top to bottom by the AE at no additional cost to the 

Gcver,,;nent. 

S.O SURVEY REQUIRD'.L'1fl'S. 

8.1 Cor.trol ?oints. Plastic or ,,ooden hu:bs s::all :t:~ used for al: :as1c 

control points. A mini~u;n of t tree (3) concret~ mcn u~ents vith 3. 25-inch 

domed brass or al 1..irnin u.J1 all0y sur7ey markers (ca~s ) and '.-ritness pe s ts s:: all be 

established at the site. The concrete monuments s~all be located wit hin the 

project li~its, be set 50 feet fro~ the edge cf any ex i sti~g roads in t he in

terior of the project li~its and be a mini~um cf 1,000 feet a?art. The ~la ca

ment of all monuments, hubs etc., shall be coordinated with 3~AD to ,revent 

d e s t r ll c t i on d u e t o r e g u 1 a r l a n d s c a p i n g a c t i v i t i e s . Ho r i ::: o n t a l c o n t r o l 

(l:10000) and vertical control (1:5000) of third or~er or better shall ~e es-

tablished for the netYork required for all the mon u~ents. The caps f or tie 

new .!Ilonuments shall be stamped in a cor.secutively n•Jmbered sequence as f ,'.)1-

lows: 

SEAD-1-19 89 

USAED-HuNTSVILLE 

SEAD-2-1933 

USAED-HUNTSVILLE 

SE.lD-3-138 9 

US~ED-HUN7SVILLE 

The dies for sta~ping t~e nu~bers and le t ters into these caps shall be ~: 
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8.2 Location Surveys. A 3.25 -inch diameter domed survey :narker (cap) 

composed of brass, bronze or aluminum alloy .shall. !,e permanently set in the 

concrete pad surrounding each ~ell. Coordinates rnd elevations .shall ':le es-

tablished for each boring and monitoring well. ~he coordinates shall be to 

the closest 1.0-foot and referenced to the Stat! Plane Coordinate System. 

Elevations to the closest 0.01-foot shall be provided for the survey r,arker 

and for top of the casing at each well. These elevations shall be referenced 

to the National Geodetic Vertical Datum of 1923. 

8.3 The location, identification, coordinates and elevations of all u~e 

control points recovered and/or established at the site, and all of the wells , 

soil borings, test pits, and surface water sampli~q points shall ~e plo tted on 

a planimetric map (at a scale of 1"=50 feet) to show their location ~1~h 

the project area. A ta:Oulated 

:n,:;J•.:ment s and the :;,onitoring -.,ells, including their coordinates ;.r:d ele·;a-
t . . ions, a "Description C.ud" for each mon•iment established or 1.:: sed for ::.:s 

project and all field bocks and computations shall be prepared and 5ubmi~ted 

to the H11:.tsville Di vision (CEEND) , .HTN: C~:iND-ED-i:S. ~he tabulat:on sjall 

consist of the designated number of the ;rell or monument, the X- 1nd 

¥-coordinates and all the required elevatior.s. The Description Card s:ull 

shc;r a s~etch of each ~onument; its location ;rith relative to refer2nce ] ir~s. 

buildings, roads, towers, etc.; a written description telling ho.., to l'Jnte 

the 3onument from a known point; the monument name or nu~ber and the 3djusted 

coordinates and elevations. These items shall be submitted to CEHND no later 

than the Draft Report Submission. 

9. 0 SECU1UTY REQUIRE200rr'S ~ ,. 
9.1 The following requirements .nust be follo;;,ed by the AE at Senen :i.r:ny 

Jepot to faci litat e ent:y and exit of AE employees and to maintain secJrity . 

9.1.:.1 .\ list of all .U e::iployees, .sub-contractcrs and sup; ::.e rs 
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9 .1.1. 2 A confirmation of employ~ent SDSSE-SC Form 268 -.ill be ex-

ecuted by the AE concerning each employee, to include all sub-contractors and 

;,ei:-sor,nel. N> for~s ~ill be transferred to ano t her file if the ~E has 

other an-going cont1acts at SEAD. The AE will prov i de a list of personnel who 

are authorized to s .gn 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 ~ork. 

Failure to complete Form 268 correctly will result in employee's denial ?f ac

cess to Seneca. The Counterintelligence Division ~ust be notified, in wri t ing 

through ?OC/COR to Counterintelligence, at least 72 hours prior to reques ti ng 

any action. The chain of command for all .U act:1 :,ns lfill be through ?OC/ CCR 

to Co unterintelligence Division . There will be no exce;tions. 

9.1.1.J Camera per~its require written n0tice from t ie POC /C0 R ;r i or 

to access. Open camera permits will not be issued. The following infor1ation 

is required: 

(a) Camera make, model and serial number. 

(b) Contract name and name of indivi dual responsible for the 

camera. 

(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 infor~ation is needed. 

(a) Name of individual driving. 

(b) Year, make, model, color and license plate of the vehicle. 

(c} Typed letter on company letterhead indicating that the :cm-

pany assumes responsibility for rental, leased or privately o~ned vehicles. 

3.1.1..5 .n::. access media will be .iestroyed 1.l pon expiration c?.:= of 

.: ontract. If an extension is required a list of employee ca~es and nev ex-

ext etsicns ~~st be ~ade }rior ta t~e ccntract exp1ratioc date Jr ~e~ Tor~ :;as 

vill je r equ1r~d for eaci indi7:!ual that requir~s ~n ex:ensi:n. 
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9.1.2 Traffic Regulations: 

9.1.2.1 Traffic Laws, State of New York, apply with emphisis on the 

following regJlations. 

9.1. · .2 Speed Limit: Controlled Area - as ;,osted 

A~roo Area - 50 mph 

Limited / Exclusion Area - 25 mph 

9.1.2.J All of the above are subject to chacge with road conditions 

or as otherwise posted. 

9.1.J Parking: AE vehicles (trucks, rigs, etc.) will be ;,u:\~d in 

areas designated by the Director of Law Enfor::ement and Security. 

;,arking will be permitted within close proxi::n:..ty to the •11crk si~e. 

;,ark within 30 feet of ! depot !ence, as these are clear zones. 

9.1.4 Gates: 

Jo not 

9.1.4.1 ?ost 1, Main Gate - ~fY Hi ·;hway 96, fomulus, New ·:ork i s ,:, pen 

for personnel entrance and exit 24 hours daily , 7 days a -eek. 

9.1.4.2 Post 3, '=ntnnce to ~lcrth !)epot !'roop .l.rea, :ocat=d a: e~d 

of access road from Route 96-A is o~en 7 days 1 week for Jersonr.el and ~~~icle 

entrance and exit. 

9.1.5 Security Regulatiocs: 

9.1.5.1 ?rohibited Property: 

9.1.5.1.1 Cameras, binoculars, weapor.s and int:ixicating 

beverages will not be introduced to the installation, except by vrit~en per

mission of the Director/Deputy Director of Law Enforcement and Security. 

9.1.5.1.2 Matches or other spark producing devices will ~ot be 

introduced into the Li11ited / Exclusion or A:n.:no Area's exce;,t when the pr~cessor 

of such items is covered by a properly validated ~atch or flame producing 

device per;nit. 

9.1.5.1.J .Ul vehicles and personal ;iarcels, bnch piils, etc. 

subject t o r .:, 'l t i n e s e ,: 'Jr i t y 
. . 
1ns:;c:ct:o~s 

3.1.S.l.~ 
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9.1.6 AE Employee Circulation: 

9.1.6.1 AE employees are cleared for entrance to the location of 

contract work only. Sight-seeiog tours or wander :.ng from work site is NOT 

.WTHORIZED. 

9.1.6.2 Written notification will be provided to the Counterintel

ligence Division (Ext. 30202) at least 72 hours prior to overti~e work or 

prior to working on non-operating days. 

9.1.6.3 Security Police (Ext. 30443/30366) will be notified at least 

t~o hours in advance of any installation or move~ent of slow moving heavy 

equipment that ~ay interfere with normal flow of traffic, parkir.g or security. 

9.1.7 Unions: Representatives will be referred to the Depot !~dust:111 

~abor Relations Cffic~r (Ext. 41317). 

9.1.8 Offenses: (Viclations of liw or regulations ) 

9.1.8.l Minor: Off~nses committed by AE ;,ersonnel wh:.ch ue '.!l i ,,or 

in nature will be reported by the Director of Lav Enforcement and Security to 

the Contracting Officer who in turn will re?ort such inciiencs to the AE !or 

appropriate disciplinary action. 

9.1.8.2 Major: Serious offenses commit t ed while o~ the ins~allation 

will be reported to the FBI. Violators :nay be sub j ect to trial in F~denl 

Court. 

9.1.9 Explosi7e Laden Vehicles: 

9.1.9.1 Vehicles such as vans, cargo trucks, etc. carrying ex

plosives will display placards or signs stating "EXPLOSIVES". 

9.1.9.2 Explosive ladened vehicles will not be passed. 

9.1.9.3 When an ex;,losi7e laden ·1ebicle is a;,proaching, ;:,ull ::ver to 

the side and stop. 

9 .1. 9. 4 Vhen catching up with an explosive laden 7ehicle, slc.., .fown 

and allow that vehi~le to remain at least 100 feet ahead. 

9.1.9 . 5 'inen appro.;.ching an intersec::.cn vtere an e::q,:,si·;e been 

vet i ~le is crcssing - STOP - do not ecter t~e intersection ~ntil such :i~e as 

the -=Xplc:iv.e carrier '.us ;i.assed thn, ind cleared the intersectbn. 
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3.1.9 .6 \ih e n p as s i n g a v e h i cl e t h a t i s p a r k e d , a n d d i s p 1 a y i n g 

"Explosive" signs, slow down to 10 miles per hour, and take every precaution 

to a1· .ow Dore than ample clearance. 

9.1.10 Clearing Post: All AE employees are required to ret ,rn all 

ident .fication badges, and passes on the last day of employ~ent on the depot. 

The AE is responsible for the completion of all turn-ins by his employees, and 

informing the Counterintelligence Division and the depot organization ad~inis

tering the contract, for ter~ination of any employee's access to the d2pot. 

10.0 PUBLIC AFFAIRS. 

The AE shall not publicly disclose any data generated or reviewed under thi s 

con t ract. The AE shall refer all re~uests for infcr~ation to CEHND. ~e;orts 

and data genen t ed under this contrac:: shal l become the ;,r,~";erty •J: t:1e 

De;,art::ient of Defense ;.nd distribution to any ether source by the .~E, ; n:ass 

authorized by the Contracting Officer, is prohibited. 

11 . 0 REn:U:RCES 

11.1 "Pr ,,cedures Manual for Groundwater :1onitor i ng at So l id '■ B : : )is

posal Facilities," !JSEPA ?1lbl. No. ~PA/530/SV-6 11. 

11 . 2 "Ma n 'H l o f ·; a t e r •.; e 11 C o n s t r u c t i o o P r a c t i ;: e s , " :1 S E ? .\ ? ,1 b : . ~ O . 

EPA / 570/9-75-001. 

11 . 3 ·• :-1 et hods of Deter ill in in g Per :n ea bi l i t y , T n n s miss i:) i l i t y , : r: d 

Jrawdown," U.S. Geological Survey \later Supply ?aper No. 1536-1, :963. 

11.4 "U.S. Corps of Engineers Safety and Health ~eq,1iremei:ts :'!ar: •ll~." 

U.S. Ar~y Engineering !an~a: No. £M-J85-l-l, April 1381. 

11.5 "Code of federal Regulations, "Volume 40, Parts 260 t hrough 265 ~lus 

270, July 1986. 

11.6 "~..illerican Society for Testing and l'!aterials," ASTM D-421, D-422, 

D-423, D-424, D- 2216, and )-2436. 

11.7 "Code of federal Reguhtion , " Volume 40, Part 300 , July 1981. 

1:.8 ''~e.t:1ods for Che!!! i cal Analysis of ·.;;.ter 3.nd 'iut-=s, ·• '.J.S. 
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New York State Department of Environmental Conservation 
50 Wolf Road, Albany, New York 12233 

September 25, 1990 

Thomas C. Jorl ing 
Commissioner 

MEMORANDUM 

TO: Bureau Directors, Regional Water Engineers, Section Chiefs 

SUBJECT: Division of Water Technical and Operational Guidance Series (1 .1.1.) 
AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 
(Originator: John Zambrano) 

I. Purpose 

The attachment to this memorandum provides a compilation of ambient water 
quality standards and guidance values for toxic and non-conventional pollutants for use 
in department programs, including the SPDES permit program. 

II. Discussion 

This edition includes the following major changes from the previous edition, dated 
April 1, 1987: 

1. inclusion of all DEC groundwater standards that result from the references 
in paragraph 703.5(a)(2) to the Subpart 5-1 maximum contaminant levels 
(MCLs) and Part 170 standards of the Department of Health (DOH). These 
standards include the general standards for principal organic contaminants 
(POCs) and unspecified organic contaminants (UOCs), which became 
effective on January 9, 1989; 

2. for approximately 45 substances, replacement of groundwater standards or 
guidance values with the P,OC standard of 5 ug/L or the UOC standard of 
50 ug/L to reflect the adoption of these two general standards; 

. ~ 
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3. a partial tabulation of additional substances that are regulated by the 
groundwater POC standard; 

4. for the following substances, revision of surface water guidance values from 
50 ug/L to 5 ug/L based on the POC standard of the DOH: 

Dibromodichloromethane 
1, 1-Dichloroethane 
trans-1,2-Dichloroethylene 
Dichlorofluoromethane 
Dichloropropanes 
Ethylbenzene 
Methyl chloride 
Methylene chloride 
Toluene 
1, 1, 1-Trichloroethane 
Trichlorofluoromethane 
Trichlorotrifluoroethanes 
Trimethylbenzenes 
Xylenes 

5. addition of new or revised specific guidance values for chlorinated dibenzo
p-dioxins and chlorinated dibenzofurans, ethylene glycol, radium 226, 
benzene and zinc; 

6. specification of a number of guidance values as individual isomers rather 
· than as the sum of two or more isomers. This includes: 

Alkyl diphenyl oxide sulfonates 
Aminomethylene phosphonic acid salts 
Aryltriazoles 
Dichloropropanes 
Methoxyethylbenzenes 
Tetrachlorobenzenes 
Trichlorobenzenes 
Trichlorotrifluoroethanes 
Trimethylbenzenes 
Trimethylpyridines 
Xylenes 
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7. a tabulation of substances for which the department recently has proposed 
standards; and 

8. identification (by a footnote in Table 1) of standards that the department 
recently has proposed for deletion. 

By including the relevant Part 5 MCLs and Part 170 standards in this document, 
it is no longer necessary for the user to review these DOH regulations to determine the 
applicable DEC standards (unless the DOH revises their regulations prior to the 
successful completion of the DEC's proposed rule making]. The inclusion of standards 
proposed for revision, addition or deletion will be useful for planning. 

111. Guidance 

The Quality Evaluation Section will use the attachment for development of water 
quality-based effluent limits. The Criteria and Standards Section will maintain and revise 
it on a regular basis. 

Attachment 

cc: Dr. Banks 
Mr. Campbell 
Ms. Chrimes 
Mr. Brunning 

Salvatore Pagano 
Director 
Division of Water 

Regional Directors for Environmental Quality 
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WATER QUALITY STANDARDS AND GUIDANCE VALUES 

New York State 
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DMsion of Water 
Albany, New York 

September 25, 1990 
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INTRODUCTION 

Division of Water standards and guidance values for toxic and non-conventional 
pollutants are presented in Table 1. This Table includes all the department's numerical 
standards and guidance values except standards for dissolved oxygen, dissolved solids, 
coliforms, pH, color, odor and turbidity. 

Section I of this Introduction provides a description of the columns in Table 1. 
Section II provides guidance on certain aspects of development, interpretation and use 
of standards and guidance values. 

I. COLUMN DESCRIPTIONS 

A. Water Classes 

Standards and guidance values are developed for specific classes of 
surface waters and groundwaters for protection of the best usages 
assigned to each class. Best usages are described in Parts 701-703. A 
summary description related to toxic pollutants is presented below: 

Water Classes 

Fresh Surface Waters 
and Groundwaters 

Saline Surface Waters 

B. Type 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S, B, C 
D 

SA,SB,SC 
I 
SD 

Protection For 

Drinking Water Source 
Drinking Water Source 
Fishing and Fish Propagation 
Fishing and Fish Survival 

Fishing and Ash Propagation 
Fishing and Fish Propagation 
Fishing and Fish Survival 

Standards and guidance values are designated for either protection of 
human health or aquatic life. In the column headed "Type,• human health 
values are designated by the letter •H, • and aquatic life values are 
designated by the letter •A• 

For some substances, water classes A, A-S, AA and AA-S will concurrently 
list human health and aquatic type values. In these situations, the more 
stringent value applies. 
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C. Substance (CAS No.) 

The substance or group of substances for which a standard or guidance 
value has been derived are presented in this column in alphabetical order. 
Where the entry includes more than one substance, the value applies to the 
sum of the substances, unless otherwise indicated. The Chemical Abstract 
Service Registry Numbers (CAS No.) are given, where applicable, to provide 
positive identification. An index of CAS numbers begins on page 54. 
Because a substance may be known by names other than the one used in 
this document, identification of the CAS number can be essential for 
locating the substance. 

With the exceptions noted earlier, all of the Division of Water's ambient 
standards and guidance values are presented in Table 1. Because a few 
of these standards or guidance values include groups of substances that 
contain a large or unlimfted number of substances, not all substances 
covered by these standards and guidance values are individually identified 
in this document. Therefore, a determination of the individual substances 
encompassed by the standard or guidance value may be necessary. The 
standard •phenolic compunds (total phenols)· is an example of this type of 
standard. Although all phenolic compounds are included in this standard, 
neither Table 1 nor the CAS index lists all individual phenolic compounds. 

Other examples are the two groundwater general standards that apply to 
an unlimited number of individual substances. Because of the importance 
of the principal organic contaminant standard (POC) (page 40), a partial list 
of individual substances encompassed by this standard, are provided in 
Table 2, and the CAS numbers for these substances are included in the 
index. For additional information on the applicability of the groundwater 
POC standard see item II B on page 4. 

D. Standard 

Standards are ambient water quality values that have been promulgated and 
placed into regulation. The standards for the surface water classes have 
been extracted from Parts 701 and 702 of Trtle 6. Groundwater standards 
were extracted from Part 703 and from the Department of Health's 
regulations Subpart 5-1 and Part 170 of Trtle 10. 

Surface water standards were last revised in 1985 and groundwater 
standards (Part 703) in 1978. 
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E. Guidance Value 

Guidance values are utilized where a standard for a substance is not 
available for a.particular water class and type of value. Although individual 
guidance values are not in regulation, they are developed according to the 
same scientific procedures used to derive standards. The scientific 
procedures are in regulation. 

In addition to specific guidance values, the regulations allow the use of a 
general organic guidance value of 50 ug/L. Although the general value of 
50 ug/L appears in the water quality regulations (subdivision 701.15(e)), the 
substance- specific determinations remain as guidance values. 

For a guidance value, other than the general organic guidance value, the 
department will initiate rule making to adopt an ambient water quality 
standard. 

Standards and guidance values are the maximum allowable concentration 
in units of ug/L, unless otherwise indicated. Where standards or guidance 
values are expressed as a function of hardness, hardness is in units of 
parts per million (ppm), expressed as calcium carbonate. 

F. Notes 

The letters in this column designate the specific procedure used to derive 
the standard or guidance value. The key to the letter designations is 
provided on page 53, following Table 2. 

II. DEVELOPMENT, INTERPRETATION AND USE 

A. Development of Standards and Guidance Values 

Guidance values are developed as needed with priorities primarily reflecting 
greater expected or observed occurrence in the environment and greater 
toxicity. Most requests for development of guidance values originate 
through the use and discharge information that is generated through the 
State Pollutant Discharge Elimination System (SPDES) permit program. 
Standards are proposed for rule making with similar priority considerations. 
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As stated previously guidance values are utilized where a: standard is not 
available for a substance. All guidance values that have been developed for 
surface waters and groundwaters are presented in Table 1. If no guidance 
value is presented in Table 1 for a specific substance and water class, a 
request for development of a guidance value should be made to the Criteria 
and Standards Section. 

The department recently has proposed the addition, revision or deletion of 
standards for a number of substances. For planning purposes, the 
standards proposed for addition and revision are presented in Addendum 
I; standards proposed for deletion are indicated by a footnote in Table 1. 

8. Principal Organic Contaminant (POC) Standard for Groundwater 

The POC standard for groundwater {Table 1, page 40) is a general 
standard. Consequently, its applicability to individual substances must be 
determined. Although it is not possible to list all substances to which the 
POC standard applies (unlimited number), this document does include a 
large number of them. A guide to the determinations made for this 
document follows: 

1. Where Table 1 lists a groundwater standard or guidance value for a 
substance, the value in Table 1 applies, and it is not necessary to 
make any further determination of the applicability of the POC 
standard. 

2. Table 2 provides a partial list of additional substances for which the 
groundwater POC standard of 5 ug/L is applicable. Table 1 and 
Table 2 do not overlap for any substance. 

3. If a substance does not have a groundwater value in Table 1 and is 
not listed in Table 2, a determination of applicability is necessary, 
using the POC definition. The POC definition, which is specified in 
the Department of Health regulations 10 NYCRR Subpart 5-1, is 
presented in Table 3. Because some POC determinations will 
require judgements concerning chemical structure and comparisons 
with tbe substances that formed the basis of the POC classes, final 
determinations will be made by the Criteria and Standards Section in 
cooperation with the Department of Health. 
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C. Analytical Methods 

Sections 700.2 and 703.4 provide the analytical requirements to determine 
compliance with water quality standards and guidance values. These 
regulations include specific analytical references and also refer to " ... other 
methods approved by the commissioner ... " The Division of Water maintains 
a compilation of methods approved by the Commissioner in a separate 
Technical and Operational Guidance Series (TOGS) document. 

There are a number of water quality standards and guidance values for 
which there is no approved analytical procedure. Use of these values 
should be accompanied by the identification of an acceptable analytical 
method. 

D. SPDES Effluent Limits 

Ambient water quality standards and guidance values are used to derive 
water quality-based effluent limitations for use in SPDES permits. Guidance 
for the derivation of these limitations is provided in a separate TOGS 
document. There are, however, a number of topics that warrant discussion 
here. 

1. Hydrologic Flow Base and Averaging Period 

The use of ambient water quality standards or guidance values to 
derive water quality-based effluent limitations requires selection of a 
receiving water flow and the specification of an averaging period for 
the effluent limitation. Their selection will be a function of the 
variability of the receiving water flow and effluent load and the time 
period associated with the critical health or aquatic effect. In general, 
health or aquatic standards and guidance values that are based on 
adverse effects that develop over time periods greater than a month 
will receive effluent limitations based on the minimum average 30 
consecutive day receiving water flow with a one-in-ten year 
occurrence (MA30CD/10) and calculated as a monthly average. 
Values based on shorter-term adverse effects will generally receive 
effluent limitations based on MA7CD/10 flow and calculated as a 
daily maximum. Specific determinations, however, are made at the 
time of permit issuance. 
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2. Chemical Species 

Some ambient standards and guidance values apply to a specific 
toxic species rather than all forms (total) of the substance. Changes 
in the form of a substance can occur in the receiving water. As a 
result, the form of the substance that is specified as an effluent 
limitation may differ from the form of the ambient standard or 
guidance value. 

3. Groundwater Effluent Limitations 

Section 703.6 provides specific effluent limitations for discharges to 
class GA waters. Section 703. 7 provides for the establishment of 
additional effluent limitations. In accordance with section 703.7, 
ambient guidance values and the POC standard for GA waters shall 
apply as effluent limitations. In addition, for substances having an 
ambient groundwater standard of 50 ug/L, the effluent limitation shall 
also be 50 ug/L. 

4. Total of Organic Chemicals 

Paragraph 701.1 S(f) of the surface water quality regulations specifies, 
for the purpose of deriving effluent limitations, an ambient value of 
100 ug/L for the total of organic substances having a standard or 
guidance value established pursuant to the human-health 
methodologies. The only substances included in this total are those 
listed in Table 1 of this TOGS that have QQ1!:1 the symbol "§" above 
the name fil1Q a health type standard or guidance value for surface 
water. 

A groundwater effluent limitation shall be established at 100 ug/L for 
the total of certain organic substances. The substances included in 
this total are those listed in Table 1 of this TOGS that have QQ1!:1 the 
symbol •§• above the name iillQ a standard or guidance value for 
groundwater. It should be noted that this includes all substances 
covered by the principal organic contaminant groundwater standard 
(Table 1, page 40), whether they are listed in this TOGS or not, but 
does not include substances covered by the unspecified organic 
contaminant groundwater standard that are not specifically listed in 
Table 1 of this TOGS. 

An ambient groundwater standard of 100 ug/L (Table 1, page 45) 
applies to the total of principal organic contaminants and unspecified 
organic contaminants. This standard is proposed for deletion. 

·, 
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TABLE l 

NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICROGRAMS/LITER 
SUBSTANCE GUIDANCE 
(CAS NO} WATER CLASSES STANDARD YAbJ..!g TYPE ~ 

§ A, A-S, AA, AA-S 20 H C 
Acenaphthene GA 20 H C 
(83-32-9) A, A-S , AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 50 H E 
Acrylic acid GA 50 H E 
(79-10-7) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 0.07 H A 
Acryfonitrile GA 5 H Q 
(107-13-1) A, A-S, AA, AA-S, B, C A 

D A 
SA.SB. SC A 
I A 
SD A 

§ A, A-S, AA, AA-S H 
Alachlor GA 35.0 H s 
(15972-60-8) A, A-S, AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 7 H B 
Aldicarb GA H 
(116-06-3) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A, A-S, AA. M-S H 
Aldicarb & Methomy1 GA 0.35 H s 
(116-06-3; A, A-S, AA. AA-S, B, C A 
16752-n-s) D A 

SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA. M-S 0.002 H A 
Aldrin GA ND H s 
(309-00-2) A, A-S, AA. M-S, B, C • A 

D • A 
SA, SB, SC • A 

. 1 • A 
SD • A 

Remarks: • Reier to entry for 'Aldrin and Dleldrtn.• ' 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ~RAMSLLITER 
SUBSTANCE 
(CAS NO) 

§ 
Aldrin & Dieldrin 
(309-00-2; 
60-57-1) 

WATER QLASSES STANDARD 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S, B, C 0.001 
D 0.001 
SA, SB, SC 0.001 
I 
SD 0.001 

Remarks: • NOTE in promulgated standards is incorrect. Correct NOTE is M. 

§ 
Alkyl dimethyl benzy1 
ammonium chloride 

(68391-01-5) 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S. B, C 
D 
SA. SB. SC 
I 
SD 

Remarks: • Refer to entry for "Quaternary ammonium compounds.· 

§ 
Alkyl dipheny1 oxide 
sulfonates 

(Not Applicable) 

A, A-S, AA, AA-S 
GA 
A, A-S. AA, AA-S, B, C 
D 
SA.SB, SC 
I 
SD 

Remarks : • Applies to each alkyl dipheny1 oxide sulfonate individually. 

Aluminum. ionic A, A-S, AA, AA-S 
(Not Applicable) GA 

A, A-S, AA, AA-S, B, 9 100 
D 
SA, SB, SC 
I 
SD 

§ A, A-S, AA, AA-S 
Ametryn GA 50 
(834-12-8) A. A-S. AA, AA-S, B, C 

D 
SA, SB, SC 
I 
SD 

§ A, A-S, AA, AA-S • 
Aminocresols GA • 
(95-84-1; A. A-S, AA. AA-S, B, C •• 
2835-95-2; D •• 
2835-99-6) SA. SB, SC 

I 
SD 

Remarks: • Refer to entry for phenolic compounds. 
•• Refer to entry for phenols, total unchlorinat~. 
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GUIDANCE 
VALUE 

0.001 

50 
50 

50 

TYPE 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

;;: 

NOTES 

M* 
M* 
M* 
M 
M• 

E 
E 

E 
E 

a 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

SUBSTANCE 
{CAS NOl 

MICROGRAMS /LITER 
GUIDANCE 

WATER CLASSES STANDARD VALUE 

§ 
Aminomethylene 
phosphonic acid salts 

(Not Applicable) 

A. A-S, AA AA-S 
GA 
A. A-S, AA AA-S, B, C 
D 
SA. SB, SC 
I 
SD 

Remarks: Applies to each aminomethylene phosphonic acid salt Individually. 

§ 
Aminopyridines 
(462-08-8; 
504-24-5; 
504-29-0) 

Ammonia and 
Ammonium 

(7664-41-7; 
Not Applicable) 

A. A-S, AA AA-S 
GA 
A. A-S, AA AA-S, B, C 
D 
SA. SB, SC 
I 
SD 

A. A-S, AA AA-S 
GA 
A. A-S, AA AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

2,000* 
2,000• 
•• .. 

(Aquatic standards are proposed for revision; see Addendum 3.) 

Remarks: • NH3 + NH4 • as N. 
•• Unionized ammonia only as NH3; formulas for calculating 

standards at varying pH and temperature for different 
aasses are as follows: 

A. A-S, AA AA-S, B, C 

Standard (mg/L) .. 0.031 (f(T)/g(pH)J 

T .. temperature In • C and 
g(pH) ,. 1; r pH 2. 7-7 

g(pH) • 10 ro. 74 <7.7•p11>l; I pH < 7.7 
t(T) - 1; n 2. 1o•c 

O· 

f(T) • 1 + 10 <9-73 -p11> ; IT < 10°C 
1 + 10 <j:iir-p11> 

pi(y • 0.000 + 2730 
(T + 2T.t2) 

Standard (mg/L) • 0.15 (f(T)/g(pH)) 

g(pH) • 1 + 10 c1.03 (7.:SZ·plf)] 

f(T) as above 
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H 
H 
A 
A 
A 
A 
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H 
H 
A 
A 
A 
A 
A 
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H 
A 
A 
A 
A 
A 

E 
E 
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B 
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R 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

AMMONIA STANDARDS (Continued) : 
FRESHWATER STANDARDS BASED ON FORMULA ON PAGE 3 

~8005!!:Q~ fQr Qi!~m A A-~ AA AA-~. B Q 

Un-ionized Ammonia (mg/Liter NH3) 

mi 2:.Q ~ ~ ~ ~ ~ ~ 
6.50 0.0018 0.0027 0.0040 0.0040 0.0040 0.0040 0.0040 
675 0.0027 0.0041 0.0061 0.0061 0.0061 0.0061 0.0061 
7.00 0.0042 0.0063 0.0094 0.0094 0.0094 0.0094 0.0094 
7.25 0 .0064 0.0096 0.0144 0 .0144 0.0144 0.0144 0.0144 
7.50 0 .0098 0.0148 0.0220 0.0220 0 .0220 0.0220 0 .0220 
7.75 0.0138 0.0208 0.0310 0 .0310 0.0310 0.0310 0.0310 
8.00 0.0139 0.0209 0.0310 0.0310 0.0310 0.0310 0.0310 
8.25 0.0140 0.0210 0.0310 0.0310 0.0310 0.0310 0.0310 
8.50 0.0142 0.0211 0.0310 0.0310 0.0310 0.0310 0.0310 
8.75 0.0145 0.0214 0.0310 0.0310 0:0310 0.0310 0 .0310 
9.00 0 .0150 0.0219 0.0310 0 .0310 0.0310 0.0310 0.0310 

Total Ammonia (mg/Liter NH3) 

l2tl lr..Q ~ ~ ~ ZQ:.Q ~ ~ 
6.50 6 .82 6.82 6.83 4.65 3.21 2.24 1.58 
675 5 .87 5.87 5.89 4.01 2.76 1.93 1.37 
7.00 5.06 5.06 5.07 3.45 2.38 1.67 1.13 
7.25 4.36 4.36 4.37 2.98 2.06 1.44 1.02 
7.50 3.77 3.77 3.78 2.58 1.78 1.25 0 .89 
7.75 2.99 2.99 3.00 2.05 1.42 1.00 0.72 
8.00 1.70 1.70 1.70 1.17 0.81 0.58 0.42 
8.25 0.97 0.97 0.97 0.67 0.47 0 .34 0.25 
8.50 0.56 0.56 0.56 0.39 0.28 0.20 0.15 
8.75 0 .33 0.33 0.33 0.23 0.17 0.13 0.10 
9.00 0.20 0.20 0.20 0.14 0.11 0.09 0.07 

~i!OOi!!:2~ fQr Qim D 

Un-Ionized Ammonia (mgfUler NH3) 

l2tl lr..Q ~ ~ ~ ZQ:.Q ~ ~ 
6.50 0.008 0.013 0.019 0.019 0.019 0 .019 0.019 
6.75 0.014 0 .021 0 .031 0.031 0.031 0 .031 0.031 
7.00 0.021 0.032 0.048 0.048 0.048 0.048 0.048 
7.25 0.0;30 0.046 0.069 0.069 0.069 0.069 0.069 
7.50 0.040 0.061 0.091 0.091 0.091 0.091 0.091 
7.75 0.049 0.074 0.110 0.110 0.110 0.110 0.110 
8.00 0.056 0.084 0.125 0.125 0.125 0.125 0.125 
8.25 0.061 0.091 0.135 0.135 0.135 0.135 0.135 
8.50 0.065 0.096 0.141 0.141 0.141 0.141 0.141 
8.75 0.068 0.100 0.145 0.145 0.145 0.145 0.145 
9.00 0.071 0.104 0.147 0.147 0.147 0.147 0.147 

Total Ammonia (mg/Uler N~ 

. mi ~ ~ ~ ~ ~ ~ ~ 
6.50 31.9 31.9 31.9 21.8 15.0 10.5 7.41 
6.75 29.5 29.5 29.5 20.1 13.9 9.69 6.86 
7.00 25.7 25.7 25.7 17.6 12.1 8.48 6.00 
7.25 20.8 20.8 20.8 14.2 9.84 6.89 4.88 
7.50 15.5 15.5 15.5 10.6 7.34 5.15 3 .66 
7.75 10.6 10.6 10.6 7.29 5.06 3.56 2.55 
8.00 6.84 6.84 6.84 4.71 3.28 2.33 1.68 
8.25 4.22 4.22 4.22 2.92 2.05 1.47 1.08 
8.50 2.54 2.54 2.54 1.78 1.27 0.93 0 .70 
8.75 1.53 1.53 1.53 1.09 0.80 0.60 0.47 
9.00 0 .94 0.94 0.94 0.69 0.52 0 .41 0.33 

To convert these values to mg/Uler N, ffllitlply by 0.822. ~ 

From EPA, 1983. Ambient Water Quality Otteria For Anmon1a - Draft. 
USEPA, Washington, O.C., 189 pp + Iii + three appendices. 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQr::lRAMSl\.lTER 
SUBSTANCE GUIDANCE 
(QAS NQ) WATER QLASS!;:S filANDARD VALUE TYPE .!iQru 

§ · A, A-S, AA, AA-S 1 H A 
Aniline GA 5 H a 
(62-53-3) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S. AA, AA-S 50 H E 
Anthracene GA 50 H E 
(120-12-7) A, A-S, AA, AA-S. B. C A 

D A 
SA. SB, SC A 
I A 
SD A 

Antimony A. A-S, AA, AA-S 3 H B 
(Not Applicable) GA 3 H B 

A, A-S, AA, AA-S, B, C A 
D A 
SA, SB, SC A 
I A 
SD A 

Arsenic A, A-S, AA, AA-S 50 H a 
(Not Applicable) GA 25 H s 

A. A-S, AA, AA-S, B, C 190* A H 
D 360* A H 
SA, SB, SC 63* A H 
I 36* A H 
SD 120* A H 

Remarks: • Dissolved arsenic form. 

§ A, A-S, AA, AA-S so• H E 
Aryltriazol es GA so• H E 
(Not Applicable) A, A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

Remari<s: • Applies to each a~ole lndlvldually. 

§ A, A-S, AA, AA-S H 
Atrazine GA 7.5 H s 
(1912-24-9) A, A-S, AA, M-S, B, C A 

D A 
SA. SB, SC A 
I A 
so A 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ(2RAMSLLfTER 
SUBSTANCE GUIDANCE 
(QAS NQ.) WATER QLASSES filANDARD ~ TYPE NQTES 

§ A. A-S, AA. AA-S 0.07 H A 
Azinphosmethyl GA 4.4 H s 
(86-50--0) A. A-S, AA. AA-S, B, C 0.005 A J 

D A 
SA. SB, SC 0.01 A J 
I 0.01 A J 
SD A 

§ A. A-S, AA. AA-S 0.5 H A 
Azobenzene GA 5 H a 
(103-33-3) A, A-S, AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Barium A. A-S, AA, AA-S 1,000 H a 
(Not Applicable) GA 1,000 H s 

A, A-S, AA, AA-S, 8 , C A 
D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S H 
Benefin GA 35.0 H s 
(1861-40-1) A. A-S, AA. AA-S, 8, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 0.002 H D 
8enz(a)anthracene GA 0.002 H D 
(56-55-3) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, M-S 0.7 H A 
Benzene GA ND* H s 
{7143-2) A. A-S, M. M-S, B, C 6 A M 

0 6 A M 
SA. SB, SC 6 A M 
I 6 A M 
SD 6 A M 

Remar1<s: • Proposed for revision; see Addendum 3. 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ~RAMSLLITER 
SUBSTANCE GUIDANCE 
(QAS NQ.} WATER QLASSE~ ~TANDARD VALUE TYPE NOTES 

§ A. A-S, AA, AA-$ 0.02 H A 
Benzidine GA 5 H Q 
(92-87-5) A. A-S, AA, AA-S, B, C 0.1 A H 

D 0.1 A H 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 50 H E 
Benzisothiazole GA 50 H E 
(271-61-4) A A-S, AA, AA-S, B, C A 

D A 
SA SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 0.002 H D 
Benzo(b)fluoranthene GA 0.002 H D 
(205-99-2) A A-S, AA, AA-S, B, C A 

D A 
SA SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 0.002 H D 
Benzo(k)fluoranthene GA 0.002 H D 
(207-08-9) A, A-S. AA, AA-S, B. C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 0.002 H A 
Benzo(a)pyrene GA ND H s 
(50-32-8) A, A-S, AA, AA-S, B, C 0.0012 A M 

D 0.0012 A M 
SA SB. SC 0.0006 A M 
I 0.0006 A M 
SD 0 .0006 A M 

Beryllium A.A-S,AA, M-S 3 H B 
(NO( Applicable) GA 3 H B 

A. A-S, M. M-S, B. C • A H 
D A 
SA, SB, SC A 
I A 
so A 

Remarks: • 11 ug/L, when hardness Is less than or equal to 75 ppm; 1,100 ug/L, when hardness is greater than 75 ppm. 
Aquatic standards apply to acid-soluble form. 
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NEW YORK STATE AMBIENT WATER OUAUTY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICRQ~RAMS LUTER 
SUBSTANCE GUIDANCE 
(CA$ NQ.l WATER CLASSES STANDARD ~ 

§ A. A-S, AA AA-S 0.03 
Bis(2-chloroethy1) ether GA 1.0 
(111-44-4) A. A-S, AA. AA-S, B, C 

D 
SA, SB.SC 
I 
SD 

§ A, A-S, AA AA-S 
Bis(2-ethy1hexy1) GA 50 
phthalate A. A-S, AA, AA-S. B. C 0.6 

(11Hl1 -7) D 
SA, SB, SC 
I 
SD 

Boric Acid,A3orates & A. A-S, AA AA-S 125 
Metaborates (as Boron) GA 125 

(11113-50-1 ; A. A-S, AA AA-S, B, C 
10043-35-3; 1303-96-4) D 

SA. SB, SC 
I 
SD 

Remarks: Applies only to boric acid, borates and metaborates (as boron equivalents) . 

Boron A. A-S, AA AA-S 
(Not Applicable) GA 1,000 

A. A-S, AA AA-S, B, C 10,000 
D 
SA, SB, SC 1,000 
I 
SD 

Remarks: ·Aquatic standards and guidance value apply to acid-soluble fonn. 

§ 
Bromacn 
{314-40-9) 

Bromide 
(Not Applicable) 

A. A-S, AA AA-S 
GA 
A. A-S, AA AA-S, B, C 
D 
SA, SB, SC 
I 
so 

A. A-S, AA, AA-S 
GA 
A. A-S, AA, M-S, B, C 
D 
SA, SB, SC 
I 
SD 

4.4 
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1,000 

2.000 
2,000 

TYPE 

J:,. 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

NOTES 

A 
s 

A 
a 
I 

B 
B 

R 
J 

J 
J 

s 

B 
B 



NEW YORK STATE AMBIENT WATER QUAU1Y STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990_ 

MIQRQ~RAMS lLITER 
SUBSTANCE GUIDANCE 

(QAS NQ.l ~ATER QLASSES ~TANDARD ~ TYPE .tiQITS 

§ A, A-S, AA, AA-S 50 H E 
Bromodichloromethane GA 50 H E 
(75-27-4) A. A-S, AA AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 50 H E 
Bromofonn GA 50 H E 
(75-25-2) A, A-S, AA AA-S, B, C A 

D A 
SA, SB. SC A 
I A 
SD A 

§ A. A-S. AA, AA-S H 
Butachlor GA 3.5 H s 
(23184-66-9) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 50 H E 
Butoxyethoxyethanol GA 50 H E 
(112-34-5) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 50 H E 
Butoxypropanol GA 50 H E 
(5131-66-8) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA.M-S 50 H a 
Butylate GA 50 H a 
(2008-41-5) A. A-S, AA, M-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ(:aRAMS l!.ITER 
SUBSTANCE GUIDANCE 
(QAS NQ.) ~AifR QLASSES STANQARQ ~ TYPE NQif.S 

§ A. A-S, AA. AA-S 50 H E 
Butyl benzy! phthalate GA 50 H E 
(85-68-7) A. A-S, AA. AA-S, B, C A 

0 A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 50 H E 
Butyl lsopropyt phthalate GA 50 H E 
(Not Applicable) A. A-S, AA. AA-S, B, C A 

0 A 
SA. SB, SC A 
I A 
SD A 

Cadmium A. A-S, AA. AA-S 10 H a 
(Not Applicable) GA 10 H s 

A. A-S, AA. AA-S, B, C • A I 
D •• A H 
SA. SB, SC 2.7 A M 
I 2.7 A M 
SD 2.7 A M 

(Aquatic standards and guidance values are proposed for revision.) 

Remarks: • exp(0.7852 (In (ppm hardness)) - 3.490) .. exp(l .128 (In (ppm hardness)] - 3.828) 
Aquatic standards and guidance values apply to acid-soluble form. 

§ A. A-S, AA. AA-S H 
Captan GA 17.5 H s 
(133-06-2) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
so A 

§ A. A-S, M. AA-S H 
Carbary! GA 28.7 H s 
(63-25-2) A, A-S, AA, M-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, M-S 15 H B 
Carboluran GA 15 H B 
(1563-66-2) A, A-S, AA, M-S, B, C 1.0 A J 

D 10 A K 
SA, SB, SC A 
I A 
so A 
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NEVv YORK STATE AMBIENT WATER QUAUTY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICROGRAMS /LITER 
GUIDANCE SUBSTANCE 

!CAS NO.l WATER CLASSES STANDARD ~ D'.IT 

Carbon chloroform 
extract 

(Not Applicable) 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S, 8, C 
D 
SA, SB, SC 
I 
SD 

Remarks: • Proposed for deletion. 

§ 
Carbon tetrachloride 
(56-23-5) 

§ 
Carboxin 
(5234-68-4) 

§ 
Chloramben 
(Not Applicable) 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S, 8, C 
D 
SA, SB, SC 
I 
SD 

A, A-S, AA, AA-S 
GA 
A. A-S, AA, AA-S, 8, C 
D 
SA. SB, SC 
I 
SD 

A, A-S, AA, AA-S 
GA 
A. A-S, AA, AA-S, 8, C 
D 
SA, SB, SC 
I 
SD 

200* 

0.4 
5 

so 

so· 
so· 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

NOTES 

R 

A 
s 

a 
a 

a 
a 

Remarks: • Includes: related forms that convert to the organic acid upon acldHicatlon to a pH of 2 or less; and esters 
of the organic acid. 

§ 

Chlordane 
(57-74-9) 

A, A-S, AA, M-S 
GA 
A, A-S, AA, M-S, B, C 
0 
SA, SB, SC 
I 
SD 

0.1 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICROGRAMS /LITER 
GUIDANCE SUBSTANCE 

/CAS NO.) WATER CLASSES 

A, A-S, AA AA-S 
GA 

STANDARD VALUE TYPE 

Chloride 
(Not Applicable) 

§ 
Chlorinated dibenzo-p
dioxins and Chlorinated 
dibenzofurans 
(Not Applicable) 

A, A-S, AA AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

A, A-S, AA AA-S 
GA 
A. A-S, AA AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

250,000 
250,000 

0.000035 ♦ 

0.000001+ 
0.000001+ 

• 
• 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

NOTES 

R 
s 

M 
M 

Remarks: • Guidance value for total chlorinated dibenzo-p-dioxlns and chlorinated dibenzofurans Is 0.0000002 ug/ L 
equivalents of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) . The 2,3,7,8-TCDD equivalent for a 
congener Is obtained by multiplying the concentration of that congener by Its toxicity equivalence factor 
(TEF) from the table below. The guidance value for Class GA waters does not Include the congener 
2,3, 7,8-TCDD. 

A guidance value for an Individual congener can be calculated by dividing 0.0000002 ug/L by the TEF for 
that congener. 

The basis for the guidance value for 2,3,7,8-TCDD is NOTE A; for all other congeners it is NOTE D. 

♦ Applies only to 2,3,7,8-TCDD. The basis for the standard is NOTES. 

+ Applies only to 2,3,7,8-TCDD. 

Human Health Toxicity Eouivalence Factors lTEFsl 
for Individual Congeners 

CONGENER 

2,3, 7,8-T etrachlorodlbenzo-p-dioxin 
Other tetrachlorodlbenzo-p-dioxlns 
2,3, 7,8-Pentachlorodibenzo-p-dloxln 
Other pentachlorodlbenzo-p-dioxins 
2.3, 7,8-Hexachlorodlbenzo-p-dioxlns 
Other hexachlorodibenzo-p-dioxlns 
2,3, 7 ,8-Heptachlorodibenzo.p-<lioxln 
Other heptachlorodlbenzo-p-dioxins 
Odachlorodibenzo-p-dioxin 
2.3, 7,8-T etrachlorodibenzofuran 
Other tatrachlorodlbenzolurans 
2,3,4, 7,8-Pentachlorodibenzofuran 
1,2,3, 7,8-Pentachlorodibenzofuran 
Other pentachlorodlbenzolurans 

- 2.3,7,8-Hexachlorodlbenzolurans 
Other hexachlorodlbenzofurans 
2,3, 7,8-Heptachlorodlbenzofurans 
Other heptachlorodlbenzofurans 
Odachlorodlbenzofuran 
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ill 

1 
0.01 
0.5 
0.005 
0.05 
0.0005 
0.005 
0.00005 
0.005 
0.1 
0.001 
0.5 
0.05 
0.005 
0.1 
0.001 
0.005 
0.00005 
0.005 



NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ~RAMSLUTER 
SUBSTANCE GUIDANCE 
/QAS NQ.l WATER CLASSES STANDARD ~ TYPE ~ 

§ A, A-S, AA, AA-S 20 H C 
Chlorobenzene GA 5 H a 
(108-90-7) A. A-S, AA, AA-S, B, C 5 A I 

D 50 A L 
SA, SB, SC 5 A I 
I 5 A I 
SD 50 A L 

§ A, A-S, AA, AA-S 0.2* H A 
Chlorofonn GA 100• H s 
(67-66-3) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • Proposed for revision; see Addendum 3. 

§ A, A-S, AA, AA-S 10 H D 
2-Chloronaphthalene GA s H a 
(91-58-7) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 0.7 H A 
5-Chloro-o-toluidine GA s H a 
(95-79-4) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Chromium A, A-S, AA, AA-S so H a 
(Not Applicable) GA so H a 

A, A-S, AA, AA-S, B, C • A H 
D •• A H 
SA, SB, SC A 
I A 
SD A 

Remarks: • exp(0.819 (In (ppm hardness)) + 1.561) 
•• exp(0.819 (In (ppm hardness)) + 3.688) 

Aquatic standards apply to acid-soluble form. 

Chromium (hexavalent) A, A-S, AA, AA-S H 
(Not Applicable) GA so H s 

A, A-S, M AA-S, B, C 11 A H 
D 16 A H 
SA, SB, SC 5,4 A H 
I so A H 
SD 1,200 A H 

Remarks: • Aquatic standards and guidance value apply. to acid-soluble foml. 

~ 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of R8\/ision: September 25, 1990 

t,1ICR0GRAMS/UTER 
GUIDANCE SUBSTANCE 

ICAS NOl WATER CLASSES STANDARD ..Y61.U.E DTI 

§ 
Chrysene 
(218--01-9} 

Cobalt 
(Not Applicable} 

A. A-S, AA, AA-S 
GA 
A. A-S, AA, AA-S, 8, C 
D 
SA, SB, SC 
I 
SD 

A. A-S, AA, AA-S 
GA 
A. A-S, AA, AA--S, B, C 
D 
SA, SB, SC 
I 
SD 

5 

Remarks: Aquatic standard and guidance value apply to acid-soluble form. 

Copper A. A-S, AA, AA-S 200 
(Not Applicable) GA 200 

A. A-S, AA, AA--S, 8 , C • 
D •• 
SA, SB, SC 2.0 
I 
SD 3.2 

(Standards for Oasses SA, SB, SC and SD are proposed for revision; see Addendum 2.) 

Remarks: • exp(0.8545 [In (ppm hardness)] - 1.465) 
•• exp(0.9422 (In (ppm hardness)) - 1.464) 

0.002 
0.002 

110 

2.9 

Aquatic standards apply to acid-soluble form. Aquatic guidance value applies to dissolved form. 

Cyanide A. A--S, AA, AA-S 100 
(Not Applicable) GA 100 

A. A-S, AA. AA.-S, B, C 5.2* 
D 22* 
SA, SB, SC 1.0• 
I 1.0• 
SD 1.0* 

Remarks: • As free cyanide • the sum d HCN and CN" expressed as CN. 

§ A, A-S, AA, M-S 50* 
Dalapon GA 50* 
(Not Applicable) A. A-S, AA. AA.-S, B, C 

D 
SA, SB, SC 
I 
SD 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

tlQru 

D 
D 

I 
K 

R 
R 
H 
H 
H 
H 
H 

R 
R 
H 
H 
H 
H 
H 

0 
0 

Remarks: • Includes: related forms that convert to the organic acid upon acidification to a pH of 2 or less; and esters 
d the organic acid. 

G-26 



NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICRQ~RAMS ll.lTER 
SUBSTANCE GUIDANCE 
(CAS NO.) WATER CLASSES STANQARD VALUE TYPE !::lQIT.S 

§ A. A-S, AA AA-S 0.01 H A 
DDT, ODD & ODE GA ND H s 
(50-29-3 ; 72-54--8; A. A-S, AA AA-S, B, C 0.001 A H 
72-55-9) D 0.001 A H 

SA. SB, SC 0.001 A H 
I 0.001 A H 
SD 0.001 A H 

§ A. A·S, AA AA-S H 
Demeton GA H 
(8065--48-3 ; 298-03-3; A. A-S, AA AA·S, B, C 0.1 A J 
126-75-0) D A 

SA. SB, SC 0.1 A J 
I 0.1 A J 
SD A 

§ A. A-S, AA AA·S H 
Diazinon GA 0.7 H s 
(333--41 ·5) A. A-S, AA AA-S, B, C 0.08 A J 

0 A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA AA-S 50 H E 
Dibromochloromethane GA 50 H E 
(124--48-1) A. A·S, AA AA-S, B, C A 

0 A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA M-S 5 H a 
Olbromodichloromethane GA 5 H a 
(594·18·3) A, A-S, AA M-S, B, C A 

0 A 
SA. SB, SC A 
I A 
so A 

§ A, A-S, M, M-S 50• H E 
2.2-0lbromo-3-nltrlo- GA 50• H E 
proplonamide & A. A-S, M, M-S, B, C 20 A J 
Dlbromoacetonltrile D 50 A K 

(10222-01 •2; 3252-43·5) SA. SB, SC A 
I A 
so A 

Remarks: • Applies to 2.2-dibromo-3-nltrloproplonamide oriy. 
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MIQRQ~RAMSl!,,ITER 
SUBSTANCE GUIDANCE 
(QAS NO.) WATER QLASSES STANDARD VALUE TYPE NQTES 

§ A. A-S, AA. AA-S 50 H E 
Di-n-buty1 phthalate GA 50 H a 
(84-74-2) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S H 
Dicamba GA 0.44 H s 
(1918-00-9) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 30* H C 
1,2-Dichlorobenzene & GA 4.7 H s 
1,4-Dichlorobenzene A. A-S, AA, AA-S, B, C ** A 

(95-50-1 ; 106-46-7) D •• A 
SA. SB, SC •• A 
I •• A 
SD .. A 

Remarks: * Applies to 1,4-Dichlorobenzene .only. 
* * Refer to entry for Dichlorobenzenes. 

§ A. A-S, AA. AA-S 20 H C 
1,3-Dichlorobenzene GA 5 H a 
(541-73-1) A. A-S, AA. AA-S, B, C • A 

D • A 
SA. SB, SC • A 
I • A 
SD • A 

Remarks: • Refer to entry for Dichlorobenzenes. 

Dichlorobenzenes A, A-S, AA. AA-S H 
(95-50-1; 10646-7; GA H 
541-73-1) A, A-S, AA. AA-S. B, C 5 A 1,N 

D 50 A L 
SA. SB, SC 5 A l,N 
I 5 A l,N 
SD 50 A L 

§ A, A-S, AA, AA-S 5 H a 
1, 1-Dlchloroethane GA 5 H a 
{75-34-3) A, A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
so. A 
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MIQRQ~RAMSlLITER 
SUBSTANCE GUIDANCE 
/QAS NQ) ~ATER Q~SSES STANDARD ~ TYPE !iQJ1_S 

§ A, A-S, AA, AA-S 0.8 H A 
1,2-Dichloroethane GA 5 H a 
(107-06-2) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 0.07 H A 
1, 1 -Dichloroethytene GA 5 H a 
(75-35-4) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 5 H a 
trans -1,2- GA 5 H a 
Dichloroethytene A, A-S, AA, AA-S, B, C A 

(156-60-5) D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 5 H 0 
Dichlorofluoromethane GA 5 H 0 
(75-43-4) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 0.3 H C 
2,4-Dichlorophenol GA • H 
(120-83-2) A. A-S, AA, AA-S, B, C •• A 

0 •• A 
SA, SB, SC A 
I A 
so A 

Remarks: • Refer to entry for Phenolic compounds (total phenols) . 
.. Refer to entry for Phenols - total chlorinated. 

§ A, A-S, AA, AA-S 100 H 0 
2,4-Dichloro- GA 4.4 H s 
phenoxyacetic acid A. A-S, AA. AA-S, B, C A 

(94-75-7) 0 A 
SA, SB, SC A 
I A 
SD A 

G- 29 



NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 
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SUBSTANCE GUIDANCE 
(QAS NQ.) WATER QLASSES filANDARD ~ TYPE ~ 

§ A, A-S, AA, AA-S s· H Q 
Dichloropropanes GA s• H Q 
(78-99-9; 78-87-5; A, A-S, AA. AA-S, B, C A 
142-28-9; 594-20-7; D A 
26638-19-7) SA, SB. SC A 

I A 
SD A 

Remarks: • Applies to each isomer (1, 1-, 1,2-, 1,3-, and 2,2-) Individually. 

§ A, A-S, AA. AA-S 0.0009 H A 
Dieldrin GA ND H s 
(60-57-1) A, A-S. AA. AA-S, B, C . A 

D • A 
SA, SB, SC • A 
I • A 
SD • A 

Remarks: • Refer to entry for "Aldrin and Dieldrin." 

§ A. A-S, AA. AA-S 50 H E 
Diethyl phthalate GA 50 H E 
(84-66-2) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 1.0 H D 
N,N-Dimethyl aniline GA 5 H Q 
(121-<i9-7) A. A-S, AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA. AA-S 50 H E 
Dimethytformamide GA 50 H E 
(68-12-2) A, A-S, AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA. AA-S 50 H E 
Dimethyl phthalate GA 50 H E 
(131-11-3) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

G-30 



NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revtslon: September 25, 1990 

MIQRQ(2RAMSLUTER 
SUBSTANCE GUIDANCE 
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§ A. A-S, AA. AA-S 50 H Q 
Dimethyl tetrachloro- GA 50 H Q 
terephthalate A. A-S. AA. AA-S, B, C A 

(1861-32-1) D A 
SA. SB. SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 0.07 H A 
2,6-Dinhrotoluene GA 5 H a 
(606-20-2) A. A-S. AA. AA-S, B. C A 

D A 
SA. SB. SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 50 H E 
Di-n-octy1 phthalate GA 50 H E 
(117-84-0) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 50 H a 
Diphenamid GA 50 H Q 
(957-51 -7) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 0.05* H A 
Dlpheny1hydrazines GA ND H s 
(122-66-7; 530-50-7) A, A-S, AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • (1,2-) Isomer only. 

§ A, A-S, AA, AA-S H 
Dlthane GA 1.75 H s 
(142·5~) A. A-5, AA, AA-5, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 
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§ A, A-S, AA, AA-S 50 H B 
Dodecytguanidine GA 50 H B 
acetate and A, A-S, AA, AA-S, B, C A 

Dodecytguanidine 0 A 
hydrochloride SA, SB, SC A 

{2439-10-3; 13590-97-1) I A 
SD A 

§ A, A-S, AA, AA-S 50 H D 
Dyphytline GA 50 H D 
(479-18-5) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA. AA-S H 
Endosulfan GA H 
(115-29-7) A, A-S, AA. AA-S, B, C 0.009 A H 

0 0.22 A H 
SA, SB, SC 0.001 A H 
I 0.001 A H 
so 0.034 A H 

§ A, A-S, AA. AA-S 0.2 H a 
Endrin GA ND H s 
(72-20-6) A, A-S, AA, AA-S, B, C 0.002 A H 

0 0.002 A H 
SA. SB, SC 0.002 A H 
I 0.002 A H 
SD 0.002 A H 

§ A, A-S, AA, AA-S 5 H a 
Ethytbenzene GA 5 H a 
(100-41-4) A. A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
so A 

f A, A-S, AA, M-S 50 H E 
Ethylene chlorohydrin GA 50 H E 
(107--07-3) A. A-S, AA. M-S, B, C A 

D A 
SA. SB, SC A 
I A 
so A 
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§ A. A-S, AA, AA-S 50 H E 
Ethylene glycol GA 50 H E 
{107-21 -1) A, A-S, AA. AA-S, B, C 500• A J 

D 1,000• A K 
SA, SB, SC A 
I A 
SD A 

Remarks: • Units are mg/ L 

§ A, A-S, AA, AA-S 0.05 H A 
Ethylene oxide GA 0.05 H A 
(75·2H3) A, A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S H 
Ethylenethiourea GA ND H s 
{96-45-7) A, A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 

( SD A 

§ A, A-S, AA, AA-S H 
Fertam GA 4.18 H s 
{14484-64-1) A. A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 50 H a 
Fluometuron GA 50 H a 
(2164-17-2) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA. M-S 50 H E 
Fluoranthene GA 50 H E 
(206-44-0) A, A-S, AA, M-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

·, 
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NEW YORK STATE AMBIENT WATER QUALJTY STANDARDS AND GUIDANCE VALUES 
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MICROGRAMS /LITER 
GUIDANCE SUBSTANCE 

CCAS NO.l WATER CLASSES STANDARD VALUE TYPE 

§ 
Fluorene 
(86-73-7) 

Fluoride 
(Not Applicable) 

A, A-S, AA, AA-S 
GA 
A. A-S, AA AA-S. B, C 
D 
SA. SB, SC 
I 
SD 

A, A-S, AA. AA-S 
GA 
A. A-S, AA AA-S. B, C 
D 
SA. SB. SC 
I 

SD 

Remarks: • (0.02) exp(0.907 (In (ppm hardness)] + 7.394) 
•• (0.1) exp(0.907 [In (ppm hardness)] + 7.394) 

Foaming agents 
(Not Applicable) 

A. A-S, AA AA-S 
GA 
A, A-S. AA AA-S, B, C 
D 
SA. SB, SC 
I 
SD 

1,500 
1,500 
• 

500 

50 
50 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

NOTES 

E 
E 

R 
s 
J 
J 

s 

Remarks: Determined as methylene blue active subS1ances (MBAS) or by other tests as specified by the 
Commissioner. 

§ 
Folpet 
(133-07-3) 

Gross alpha radiation 
(Not Applicable) 

A. A-S, AA AA-S 
GA 
A. A-S. AA AA-S, B, C 
0 
SA. SB, SC 
I 
SD 

A, A-S, AA. AA-S 
GA 
A, A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

50 

• 
• 

Remarks: • 15 picocurles per liter, excludlng radon and uranium. 
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SUBSTANCE GUIDANCE 
(QAS NQ.} WATER Q~SSES STANQARD ~ TYPE NOTES 

Gross beta radiation A, AA • H R 
(Not Applicable) A-S, AA-S • H R 

GA • H R 
A, A-S, AA, AA-S, B, C A R 
D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • 1,000 picocuries per liter, excluding strontium-90 and alpha emitters. 

§ A, A-S, AA, AA-S 50 H E 
Guaifenesin GA 50 H E 
(93-14-1) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 0.009 H A 
Heptachlor & Heptachlor GA ND H s 
epoxide A, A-S, AA, AA-S, B, C 0.001 A H 

(76-44-8; 1024-57-3) 0 0.001 A H 
SA. SB, SC 0.001 A H 
I 0.001 A H 
SD 0.001 A H 

Herbicides A, A-S, AA, AA-S H 
(Not Applicable} GA 100* H R 

A, A-S, AA, AA-S, B, C A 
0 A 
SA, SB, SC A 
I A 
so A 

Remarks: • Proposed for deletion. 

§ A, A-S, AA, AA-S 0.02 H A 
Hexachlorobenzene GA 0.35 H s 
(118-74-1} A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
so A 

§ A, A-S, AA, AA-S 0.5 H A 
Hexachlorobutadlene GA 5 H a 
(87-68-3) A, A-S, AA. M-S, B, C 1.0 A J 

D 10 A K 
SA, SB, SC 0.3 A J 
I 0.3 A J 
SD 3 .0 A K 

·, 
l 
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MICRQ~RAMS LUTER 
SUBSTANCE GUIDANCE 

(CAS NOi WATER CL.ASSES STANDARD ~ D'.ff t:!Qlli 

§ A, A-S, AA, AA-S 0.02 H A 
Hexachlorocyclohexanes GA ND H s 
(58-89-9; 319-8Hi; A, A-S, AA, AA-S, B, C 0.01 A H 
319-85-7; 319-86-8; D 2 A H 
608-73-1; 6108-10-7) SA, SB, SC 0.004 A H 

I 0.004 A H 
SD 0.16 A H 

§ A, A-S, AA, AA-S 1.0 H C 
Hexachlorocyclo- GA 5 H 0 
pentadiene A, A-S, AA, AA-S. B, C 0.45 A J 
(77-47-4) D 4.5 A K 

SA, SB, SC 0.07 A J* 
I 0.07 A J* 
SD 0.7 A K 

Remarks: • NOTE in promulgated standards ls Incorrect. Correct NOTE is J. 

§ A, A-S, AA, AA-S 50 H E 
2-Hexanone GA 50 H E 
(591-78-6) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 50 H 0 
Hexazinone GA 50 H a 
(51235-04-2) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S H 
Hydrazine GA H 
(302-01-2) A, A-S, AA, M-S, B, C • A J 

D •• A K 
SA, SB, SC A 
I A 
SD A 

Remarks: • 5 ug/L at less than 50 ppm hardness and 10 ugfl at greater than or equal to 50 ppm hardness. 
•• 50 ug/L at less than 50 ppm hardness and 100 ugfl at greater than or equal to 50 ppm hardness . 

Hydrogen sulfide 
(7783-06-4) 

Remarks: • Undissociated. 

A, A-S, AA, M-S 
GA 
·A, A-S, AA, M-S, B. C 
D 
SA, SB, SC 
I 
SD 

•• Refer to entry for S1'11des. 

2.0* 

2.0* 
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(QAS NQ.) WATER Q~SSES STANDARD ~ D:'.ff NQTES 

§ A. A-S, AA, AA-S 50 H E 
Hydroquinone GA 50 H E 
(123-31·9) A. A-S, AA, AA-S, B, C 2.2 A J 

D 4.4 A K 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 50 H E 
1-Hydroxyethy1idene- GA 50 H E 
1, 1-diphosphonic acid A. A-S, AA, AA-S, B, C A 

(2809-21-4) D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 50 H E 
2-(2-Hydroxy-3,5- GA 50 H E 
di-ten-penty1pheny1)- A. A-S, AA, AA-S, B, C A 
benzotriazole D A 

(25973-55-1) SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 0.002 H D 
lndeno (1 ,2,3-cd) pyrene GA 0.002 H D 
(193-39-5) A. A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

Iron A, A-S, AA, M-S 300 H a 
(Not Applicable) GA 300* H s 

A. A-S, AA M-S, B, C 300 A J 
D 300 A K 
SA. SB, SC A 
I A 
SD A 

Remarks: • Also see entry for "Iron and Manganese." 

Iron and Manganese A, A-S, AA. M-S H 
(Not Applicable) GA 500 H s 

A, A-S, M, M-S, B, C A 
D A 
SA. SB, SC A 
I A 
SD A 

·, 
.{ 
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MIQRQ~RAM~ LUTER 
SUBSTANCE GUIDANCE 
(QAS NOl WATER QLA~~E~ ~TANDARD VALUE TYPE NOTES 

§ A. A-S. AA. AA-S H 
lsodecyl d iphenyl GA H 
phosphate A. A-S, AA. AA-S, B, C 1.73 A I 

(29761 -21 -5) D 22 A K 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 50 H E 
lsophorone GA 50 H E 
(78-59-1) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S H 
lsothlazolones, total GA H 
(isothiazolinones) A. A-S, AA. AA-S, B, C 1 A J 
(includes 5-chloro-2- D 10 A K 
methyl-4-isothiazolin- SA. SB, SC A 
3-one & 2-methyl-4- I A 
isothiazolin-3-one) SD A 

(Not Applicable) 

§ A. A-S, AA. AA-S H 
Kepone GA ND H s 
(143-50-0) A. A-S, AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Lead A. A-S, AA. AA-S 50 H a 
(Not Applicable) GA 25 H . s 

A. A-S, AA, AA.S. B, C • A H 
D •• A H 
SA, SB, SC 8.6 A H 
I 8.6 A H 
SD 220 A H 

Re~rks: • exp(1.266 (In (ppm hardness)) -4.661) 
•• exp(1 .266 pn(ppm hardness)) - 1.416) 
Aquatic standards and guidance value apply to acid-soluble form 

§ A. A.S, AA. AA.S H 
Linear alkyl benzene GA H 
stifonates (LAS) A. A.s. AA, M.S, B, C 40* A J 

(Not Applicable) D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • LAS with side chains greater than 13 carbons only. 

~ 
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MICRQ~RAMS LUTER 
SUBSTANCE GUIDANCE 
ICAS NO.) ~AIER c~ss~s ~TAt:jDARD VALUE TYPE ~ 

Magnesium A. A-S, AA, AA-S 35,000 H B 
(Not Applicable) GA 35,000 H B 

A. A-S, AA. AA-S. B. C A 
D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S H 
Malathion GA 7.0 H s 
(121 -75-5) A. A-S, AA, AA-S, B, C 0.1 A H 

D A 
SA. SB, SC 0.1 A H 
I 0.1 A H 
SD A 

§ A. A-S, AA. AA-S H 
Maneb GA 1.75 H s 
(12427-38-2) A. A-S, AA. AA-S. B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

( 
Manganese A. A-S. AA, AA-$ 300 H a 
(Not Applicable) GA 300• H s 

A. A-S. AA. AA-S, B, C A 
D A 
SA. SB, SC A 
I A 
SD A 

Remarks: • Also see en1ry for "Iron and Manganese." 

§ A. A-S, AA. AA-S 50 H E 
Mercaptobenzothiazole GA 50 H E 
(149-30-4) A, A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

Mercury A, A-S, AA, AA-S 2 H a 
(Not Applicable) GA 2 H s 

A. A-S, AA, AA-S, B, C 0.2 A H 
D 0.2 A H 

-SA, SB, SC 0.1 A H 
I 0.1 A H 
SD 0.1 A H 

·, 
,! . . 
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MICROGRAMS/LITER 
SUBSTANCE GUIDANCE 
(CAS NQ.) WATER C~SSES ~TANDARD VALUE TYPE NOTES 

§ A, A-S, AA, AA-S so H E 
Methacrylic acid GA so H E 
(7~1-4) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 35 H R 
Methoxychlor GA 35 H s 
(72-43-5) A. A-S, AA, AA-S, B, C 0.03 A H 

D A 
SA, SB, SC 0.03 A H 
I 0.03 A H 
SD A 

§ A, A-S, AA, AA-S so• H E 
Methoxyethy1benzenes GA so· H E 
(4013-34-7; 3558-60-9) A, A-S, AA, AA-S. B. C A 

D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • Applies to each isomer ((2-Methoxyethy1)benzene and (1-Methoxyethy1)benzene] individually. 

§ A, A-S, AA, AA-S 0.002 H D 
Methy1benz(a)- GA 0.002 H D 
anthracenes A, A-S, AA, AA-S, B, C A 
(Not Applicable) D A 

SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 5 H a 
Methyl chloride GA 5 H a 
(74-87-3) A. A-S, AA, AA-S, B, C A 

0 A 
SA. SB, SC A 
I A 
so A 

f A. A-S, AA. AA-S H 
. 2-Methyl-4-chloro- GA 0.44 H s 

phenoxyacetic acid A. A-S, AA, M-S, B, C A 
(94-74-6) 0 A 

SA. SB, SC A 
I A 
so A 

G-40 



NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICRQ~RAMSLLITER 
SUBSTANCE GUIDANCE 
lCAS NQ.l WATER CLASSES STANDARD ~ DTI ~ 

§ A. A-S, AA, AA-S so H E 
Methylene blsthiocyanate GA 50 H E 
(6317-18-6) A, A-S, AA, AA-S. B, C 1.0 A J 

0 A 

I SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 5 H Q 
Methylene chloride GA 5 H Q 
(75-09-2) A, A-S. AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
so A 

§ A, A-S, AA, AA-S so H E 
4-(1-Methylethoxy)-1- GA 50 H E 
butanol A, A-S, AA, AA-S, B, C A 

(31600-69-8) D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 50 H E 
2-Methylethyl-1,3- GA so H E 
dioxolane A. A-S, AA, AA-S, B, C A 

(126-39-6) D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, M AA-S H 
Methyl methacry1ate GA 50 H a 
(B0-62-6) A, A-S, AA, M-S, B, C A 

D A 
SA. SB, SC A 
I A 
so A 

§ A, A-S, AA, M-S 50 H a 
Metrlbuzin GA 50 H a 
(21087-64-9) A, A-S, AA, M-S, B, C A 

0 A 
SA. SB, SC A 
I A 
so A 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ~RAMS LUTER 
SUBS,ANCE 
CQAS NOl WATER QLASSES STANDARD 

§ A. A-S, AA, AA-S 
Mirex GA 5 
(2385-85-5) A. A-S, AA, AA-S, 8, C 0.001 

D 0.001 
SA. SB, SC 0.001 
I 
SD 

§ A. A-S, AA, AA-S 10 
Naphthalene GA 
(91-20-3) A. A-S, AA, AA-S, 8, C 

D 
SA. SB, SC 
I 
SD 

Niacinamide A. A-S, AA, AA-S 500 
(98-92-0) GA so• 

A. A-S, AA, AA-S, B, C 
0 
SA. SB, SC 
I 
SD 

Remarks: • Proposed for deletion. 

Nickel A. A-S, AA, AA-S 
(Not Applicable) GA 

A. A-S, AA, AA-S, B, C • 
0 •• 
SA. SB, SC 7.1 
I 
SD 140 

Remarks: • exp (0.76 [In (ppm hardness)] + 1.06) 
•• exp (0.76 [In (ppm hardness)) + 4.02) 
Aquatic standards and guidance value apply to acid-soluble fonn. 

§ 
Nitralin 
(4726-14-1) 

Nitrate and Nitrite 
(expressed as N) 
(Not Appllcable) 

A.A-S, AA,M-S 
GA 
A, A-S, AA, M-S, B, C 
0 
SA. SB, SC 
I 
so 

A,A-S,AA,M-S 
GA 
A, A-S, AA, M-S, B, C 
0 
SA. SB, SC 
I 
so 

Remarks: • Applies only to nitrate. 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICROGRAMS/LITER 
GUIDANCE SUBSTANCE 

CCAS NO) WATER CLASSES STANDARD VALUE TYPE 

§ 
Nitrilotriacetic acid 
(Nol Applicable) 

A. A-S, AA. AA-S 
GA 
A. A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

Remarks: • Applies to Nitrilotriacetate. 

H 
H 

5,000* A 
A 
A 
A 
A 

NOTES 

A 
A 
J 

•• Includes related forms that convert to nitr~otriacetic acid upon acidification to a pH of 2.3 or less. Proposed 
as standards; see Addendum 3. 

Nitrite A. A-S, AA. AA-S 
(Not Applicable) GA * 

A. A-S, AA. AA-S, B, C ** 
D 
SA. SB, SC 
I 
SD 

Remarks: • Refer to entry for •Nitrate and Nitrite." 
•• Value is 100 ug/L fOl' warm water fishery waters and 20 ug/L for cold water fishery waters. 

§ 
Nitrobenzene 
(98-95-3) 

§ 
N-Nitrosodiphenytamine 
(86-30-6) 

Organic nitrogen 
(Not Applicable 

A. A-S, AA. AA-S 
GA 
A. A-S, AA. AA-S, B, C 
D 
SA. SB, SC 
I 
SD 

A. A-S, AA. AA-S 
GA 
A. A-S, AA. M-S, B, C 
D 
SA, SB, SC 
I 
SD 

A. A-S, AA. M-S 
GA 
A. A-S, AA. M-S, B. C 
0 
SA. SB, SC 
I 
SD 

Remarks: • Proposed for deletion. 

30 
5 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ~RAMSlLITER 
SUBSTANCE GUIDANCE 
(QA$ NQ.) WAT£R Q~S::l£S ~TANDARD ~ TYPE NQTES 

Organic phosphates end A, A-S, AA, AA-S H 
carbamates GA 100• H R 
(Not Applicable) A. A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

Remarks: • Proposed for deletion. 

§ A. A-S, AA, AA-S H 
Oxamyl GA so H a 
(23135-22--0) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Oxygen consumed A. A-S, AA, AA-S H 
(Not Applicable) GA 2,000• H R 

A. A-S, AA, AA-S, B, C A 
D A 
SA, SB, SC A 
I A 
SD A 

Remar1<s: • Proposed for deletion. 

§ A. A-S, AA, AA-S H 
Paraquat GA 2.98 H s 
(4685-14-7) A, A-S, AA, AA-S, B, C A 

0 A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S H 
Parathion & Methyl GA 1.5 H s 
parathion A. A-S, AA, AA-S, B, C 0.008 A l,N 

(56-38-2; 298-00--0) 0 A 
SA, SB, SC A 
I A 
so A 

§ A, A-S, AA, M-S H 
Pentachloronltro- GA NO H s 
benzene A, A-S, AA, M-S, B, C A 
(82~) 0 A 

SA, SB, SC A 
I A 
SD A 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25. 1990 

MICROGRAMS /LITER 
GUIDANCE SUBSTANCE 

lCAS NO.l WATER CLASSES STANDARD VALUE TYPE NOTES 

§ 
Pentachlorophenol 
(87-86-5) 

A. A-S, AA, AA-S 
GA 
A. A-S, AA, AA-S, B, C 
D 
SA. SB. SC 
I 
SD 

Remarks: * Reier to entry for Phenolic compounds (total phenols) . 
** Refer to entry for Phenols, total chlorinated. 

§ A. A-S, AA, AA-S 
Phenanthrene GA 
(85-01-6) A, A-S, AA, AA-S, B, C 

D 
SA. SB, SC 
I 
SD 

§ A, A-S, AA, AA-S 
Phenol GA 
(108-95-2) A. A-S, AA, AA-S, B, C 

D 
SA. SB, SC 
I 
SD 

Remarks: * Refer to entry for Phenolic compounds (total phenols). 
** Refer to entry for Phenols, total unchlorinated. 

§ A. A-S, AA, AA-S 
Phenolic compounds GA 
(total phenols) A, A-S, AA, M-S, B, C 

(Not Applicable) D 
SA, SB, SC 
I 
SD 

§ A, A-S, AA. M-S 
Phenols, total chlorinated GA 
(Not Applicable) A. A-S, M. M-S, B, C 

D 
SA. SB, SC 
I 
SD 

Remarks: • Refer to entry tor Phenolic cornpcxms (total phenols). 
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SUBSTANCE 

NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICRQ~RAMl2 L!..!IER 
GUIDANCE 

!QAS NQ.l ~ATER QLA§~El2 §TANQARD VALUE TYPE 

§ A. A-S, AA. AA-S H 
Phenols, total GA H 
unchlorinated A. A-S, AA. AA-S, B, C 5.0 A 

(Not Applicable) D 5.0 A 
SA.SB. SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 10 H 
Phenyf ether GA 10 H 
(101-84-6) A. A-S, AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S 50 H 
Phenyfpropanolamine GA 50 H 
(14838-15-4) A. A-S. AA. AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA. AA-S H 
Phorate & Disulfoton GA ND H 
(298~2-2; 298-04-4) A. A-S, AA. AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S. AA. AA-S 50* H 
Pidoram GA 50* H 
(Not Applicable) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
so A 

~ 

L 
L 

C 
C 

E 
E 

s 

a 
a 

Remari<s: • Includes: related forms that conveit to the organic acid upon acidification to a pH of 2 or less; and esters 
of the organic acid. 

§ A. A-S, AA, M-S 0.01 H A 
Polychiorina1ed GA 0.1 H s 
blphenyls A. A-S, AA, M:.S, B, C 0.001 A H 

(Not Applicable) D 0.001 A H 
SA, SB, SC 0.001 A H 
I 0.001 A H 
SD 0.001 A H 
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SUBSTANCE 
(CAS NO.) 

§ 

NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date ol Revision: September 25, 1990 

MICROGRAMS/LITER 
GUIDANCE 

STANDARD VALUE mg 

H 

NOTES 

Principal organic 
contaminant 

(Not Applicable) 

WATER CLASSES 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S, B, C 
D 

H a 
A 
A 

SA, SB, SC 
I 
SD 

A 
A 
A 

Remarks: * This standard applies to any and gyery Individual substance that Is a principal organic contaminant as 
defined in 10 NYCRR Subpart 5-1 (see Table 3) , except any substance that has a standard for class GA 
waters listed elsewhere In this Table. Refer to the Introduction of this TOGS for additional assistance on the 
applicability of the POC standard. 

§ 
Prometon 
(1610-18--0) 

§ 
Propachlor 
(1918-16-7) 

§ 
Propanil 
(709-98-8) 

§ 
Propazine 
(139-40-2) 

§ 
Propham 
(122-42-9) 

A less stringent guidance value for an lndtvldual substance may be substituted for this standard If so 
determined by the Commissioner of the New York State Department of Health, pursuant to 10 NYCRR 
§5-1.51 (g). 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S, B, C 
D 
SA. SB, SC 
I 
SD 

A, A-S, AA, AA-S 
GA 
A, A-S, AA, AA-S, B, C 
0 
SA, SB, SC 
I 
SD. 

A. A-S, AA, AA-S 
GA 
A, A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

A, A-S, AA, AA-S 
GA 
A. A-S, AA. M-S, B, C 
0 
SA,SB,SC 
I 
so 

A. A-S, AA, AA-S 
GA 
A. A-S, AA. M-S, B, C 
D 
SA, SB, SC 
I 
so 

50 
50 

35.0 

7.0 

16.0 

50 
60 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICRQ12RAMS lLITER 
SUBSTANCE GUIDANCE 

ICAS NO.l WATER CLASSES STANDARD VALUE TYPE ~ 

§ A, A-S, AA AA-S 50 H E 
Pyrene GA 50 H E 
(129-00--0) A. A-S. AA AA-S, B, C A 

D A 
SA, SB. SC A 
I A 
SD A 

§ A. A-S. AA AA-S 50 H E 
Pyridine GA 50 H E 
(110-86-1) A, A-S, AA AA-S, B, C A 

D A 
SA.SB.SC A 
I A 
so A 

§ A, A-S, AA AA-S H 
Quaternary ammonium GA H 
compounds (including A, A-S, AA AA-S, B, C 10 A J 
dimethyl benzy1 D A 
ammonium chloride & SA. SB, SC A 
dimethyl ethy1 benzy1 I A 
ammonium chloride) SD A 

(Not Applicable) 

Radium 226 AA * H R 
(Not Applicable) A, A-S, AA-$ * H R 

GA * H R 
A. A-S, AA AA-S, B, C A 
D A 
SA, SB, SC A 
I A 
so A 

Remarks: • 3 plcocuries per liter. 

Radium 226 and A, A-S, AA AA-S * H a 
Radium 228 GA • H a 
(Not Applicable) A, A-S, AA M-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • 5 plcocuries per liter. 

Selenium A, A-S, M, M-S 10 H a 
(Not Applicable) GA 10 H a 

A, A-S, AA, M-S, B, C 1.0* A I 
D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • Aquatic standard applies to acid-soluble form. 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

SUBSTANCE 
/CAS NO.l 

Silver 
(Not Applicable) 

Remarks: • Ionic silver. 

WATER CLASSES 

A, A-S, AA, AA-S 
GA 
A. A-S, AA, AA-S. B, C 
0 
SA, SB. SC 
I 
SD 

•• exp (1 . 72 (In (ppm hardness)] - 6.52) 

MICRQ~RAMSlUTER 
GUIDANCE 

STANDARD .YA!.J.1£ 

50 
50 o.,. .. 
2.3 

TYPE 

H 
H 
A 
A 
A 
A 
A 

NOTES 

a 
s 
I 
H+ 

H 

+ NOTE in promulgated standards ls incorrect. Correct NOTE is H. Standards for D and SD Classes apply to 
acid-soluble form. 

§ 
Simazine 
{122-34-9) 

Sodium 
(Not Applicable) 

Strontium 90 
(Not Applicable) 

Remarks: • 8 pCifL 

A, A-S. AA, AA-S 
GA 
A. A-S, AA, AA-S. B, C 
0 
SA. SB, SC 
I 
SD 

A. A-S. AA, AA-S 
GA 
A. A-S. AA, AA-S. B. C 
0 
SA. SB. SC 
I 
SD 

A, A-S, AA, AA-S 
GA 
A. A-S, AA, AA-S, B, C 
0 
SA, SB, SC 
I 
so 

50 

20,000 

• 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

a 

R 

a 

If two or more radionuclides are present, the sum of their doses shall not exceed annual potential dose of 
4 mlllirems per year. 

§ A. A-S, AA, AA-S 50 H •c 
Styrene GA 5 H a 
(10042-5) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
so A 

I 

{ 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MIQRQ12RAMS lLITER 
SUBSTANCE GUIDANCE 
IQAS NQ.l ~AT~R Ql,hSSES STANQARD ~ D'.ff ~ 

Sulfate A. A-S, AA. AA-S 250,000 H Q 
(Not Applicable) GA 250,000 H s 

A. A-S, AA. AA-S. B, C A 
D A 
SA. SB, SC A 
I A 
SD A 

Sulfides, total A. A-S, AA. AA-S so• H C 
(Not Applicable) GA so· H C 

A. A-S, AA, AA-S, B, C .. A 
D A 
SA. SB, SC .. A 
I .. A 
so A 

Remarks: • Expressed as hydrogen sulfide. 
•• Refer to entry for "Hydrogen Sulfide." 

Sulfite A. A-S, AA. AA-S H 
(Not Applicable) GA H 

A, A-S, AA. AA-S, B, C 200 A J 
D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S. AA. AA-S 50 H Q 
Tebuthiuron GA 50 H Q 
(34014-18-1) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S. AA, AA-S H 
Terbacil GA 50 H Q 
(5902-51-2) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, M-S 10 H C 
T etrachlorobenzenes GA 5• 10•· H 
(634~2; A. A-S, AA. M-S, B. C A 
634-90-2; 95-94-3) D A 

SA, SB, SC A 
I A 
SD A 

Remarks: • Applies to each Isomer (1.2.3,4-, 1.2.3,S-, and 1.2.•.s-) lndlvlclually; basis Is NOTE 0 . 
•• Basts Is NOTE C. 

' 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date cl; Revision: September 25, 1990 

fi:llCRQ~RAMSLLfTER 
SUBSTANCE GUIDANCE 
{CAS NO) ~ATER ~SSES ~TANDARO VALUE TYPE NOTES 

§ A, A-S, AA, AA-S 0.2 H A 
1, 1,2,2-Tetrachloro• GA 5 H a 
ethane A, A-S, AA, AA-S, B, C A 

(79-34-5) D A 
SA, SB. SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 0 .7 H A 
Tetrachloroethyfene GA 5 H a 
(127-18-4) A, A-S. AA, AA-S, B, C A M 

D A M 
SA. SB. SC A M 
I A M 
so A M 

§ A, A-S, AA, AA-S 50 H a 
Tetrachloroterephthalic GA 50 H a 

acid A, A-S, AA, AA-S, B, C A 
(2136-79-0) D A 

SA, SB. SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 50 H E 

( Tetrahydrofuran GA 50 H E 
(109·99·9) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Thallium A, A-S. AA, AA-S 4 H B 
(Not Applicable) GA 4 H B 

A, A-S, AA, AA-S, B, C 8 A I 
0 20 A K 
SA, SB, SC A 
I A 
SD A 

Remarks: Aquatic standards apply to acid-soluble form. 

§ A, A-S, M. M-S H B 
Theophylline GA H B 
(58-55-9) A, A-S, M. M-S, B, C A 

0 A 
SA. SB, SC A 
I A 

- so A 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICRQ~RAMS lllTER 
SUBSTANCE GUIDANCE 
CCAS NOi WATER CLASSES STANDARD ~ TYPE NQTES 

§ A, A-S, AA, AA-S H 
Thlram GA 1.75 H s 
(137-26-6) A. A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A A-S, AA, AA-S 5 H 0 
Toluene GA 5 H 0 
(108-88-3) A A-S, AA, AA-S, B, C A 

D A 
SA. SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 0.6 H A 
o-Toluidine GA 5 H a 
(95-53-4) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A A-S, AA, AA-S 50 H E 
T olyttriazole GA 50 H E 
(29385-43-1) A A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

Total of organic A, A-S, AA, AA-S H 
chemicals GA 100* H 0 

(Not Applicable) A, A-S, AA, AA-S. B. C A 
0 A 
SA, SB, SC A 
I A 
SD A 

Remar1<s: * Proposed for deletion. Applies to the total of principal organic contaminants and unspecified organic 
contaminants, as each Is defined In 10 NYCRR Subpart 5-1 . 
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NEW YORK STATE AMBIENT WATER QUAUTY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICRQ~RAMSLUTER 
SUBSTANCE GUIDANCE 
ICAS NO) ~ATER CLASS~S ~TANt2ARD ~ mg .l::!QIT.S 

§ A. A-S, AA, AA-S 0.01 H A 
Toxaphene GA ND H s 
(8001-35-2) A. A-S, AA, AA-S, B, C 0.005 A H 

D 1.6 A H 
SA, SB, SC 0.005 A H 
I 0.005 A H 
SD 0.07 A H 

§ A. A-S, AA, AA-S 50 H E 
Tributyttin oxide GA 50 H E 
(56-35-9) A. A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, AA, AA-S 10 H C 
T richlorobenzenes GA 5* 10** H 
(87-61-6; 120-82-1; A. A-S, AA, AA-S, B, C 5 A l,N 
108-70-3; 12002-48-1) D 50 A L 

SA, SB, SC 5 A l,N 
I 5 A l ,N 
SD 50 A L 

Remarks: • Applies to each Isomer (1,2,3-, 1,2,-4-, and 1,3,5-) lndtvidually; basis Is NOTE a. 
** Basis Is NOTE C. 

§ A. A-S, AA, AA-S 5 H a 
1, 1, 1-Trichloroethane GA 5 H a 
(71-55-6) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, M-S 0.6 H A 
1, 1,2-Trichloroethane GA 5 H a 
(79--00-5) A, A-S, AA, M-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A. A-S, M, M-S 3 H A 
Trlchloroethytene GA 5 H a 
{79-01-6) A. A-S, M. M-S, B, C 11 A M 

0 11 A M 
SA, SB, SC 11 A M 
I 11 A M 
SD 11 A M 
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SUBSTANCE 

NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MiQRQ12RAMSlLITER 
GUIDANCE 

ICAS NO) WATER QLASSES STANDARD VALUE TYPE 

§ A, A-S, AA, AA-S 5 H 
Trichlorofluoromethane GA 5 H 
(75-{;9-4) A, A-S, AA, AA-S, B, C A 

D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S H 
(2,4,5-Trichlorophenoxy) - GA 35 H 
acetic acid A, A-S, AA, AA-S, B, C A 

(93-76-5) D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 10 H 
2-(2,4 ,5-Trichloro- GA 0.26 H 
phenoxy)propionic acid A, A-S, AA, AA-S, B, C A 

(93-72-1) D A 
SA, SB, SC A 
I A 
SD A 

§ A, A-S, AA, AA-S 5• H 
Trichlorotrifluoroethanes GA 5• H 
(354-58-5: 76-13-1; A, A-S, AA, AA-S, B, C A 
26523-64-8) D A 

SA, SB, SC A 
I A 
SD A 

NQTES 

Q 
Q 

s 

a 
s 

a 
a 

Remarks: • Applies to each Isomer (1, 1, 1-trichloro-2,2,2-trlfluoroethane and 1, 1,2-trlchloro-1,2,2-trlfluoroethane) lndlvldually. 

§ 
Trlfluralin · 
(1582-09-8) 

§ 
Trlhalomethanes, total 
(67-{;6-3; 124~1; 
75-27-4; 75-2.5-2) 

A. A-S, AA, M-S 
GA 
A. A-S, AA, AA-S, B, C 
D 
SA, SB, SC 
I 
SD . 

A.A-S,M.M-S 
GA 
A. A-S, AA M-S, B, C 
0 
SA. SB, SC 
I 
SD 

H 
35.0 H 

A 
A 
A 
A 
A 

H 
. 100* H 

A 
A 
A 
A 
A 

Remarks: • Proposed for deletion. Applies ooy to the four substances ldentlfl8d by CAS number In this entry. 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICROGRAMS /LITER 
GUIDANCE SUBSTANCE 

/CAS NO.) WATER CLASSES STANDARD VALUE TYPE NQlli 

§ 
Trimethylbenzenes 
(526-73-8; 95-63-6; 
108-67-8; 25551-13-7) 

A, A-S, AA. AA-S 
GA 
A, A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

5* 

Remarks: • Applies to each isomer (1,2,3-, 1,2,4-, and 1,3,5-) Individually. 

§ 
Trimethylpyridines 
(1462-84-6; 108-75-8) 

A, A-S, AA. AA-S 
GA 
A, A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

Remarks: • Applies to each Isomer (2,3,6- and 2,4,6-) Individually. 

§ 
Triphenyl phosphate 
(115-86-6) 

Tritium 
(Not Applicable) 

A, A-S, AA. AA-S 
GA 
A, A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

A. A-S, AA. AA-S 
GA 
A, A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

• 

5* 

50* 
50* 

50 
50 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

a 
a 

E 
E 

E 
E 
J 
K 

a 

Remarks: • 20,000 plcocurles per Iller; If two or more radlonuclldes are present, the sum ofthelr annual dose equivalent 
to the total body or any organ shall not exceed 4 mlllirems per year. 

Unspecified organic A. A-S, AA. AA-S H 
contaminant GA 50* H a 

(Not Applicable) A, A-S, AA, AA-S, B, C A 
D A 
SA, SB, SC A 
I A 
SD A 

Remarks: • This standard applies to any and fN8ry lndMdual IUbstanc:e that Is an unspecified organic contaminant as 
defined In 10 NYCRR Subpart 5-t (see Table 3), except any substance that has a standard for class GA 
waters listed elsewhere In this document A less stringent guidance value for an lndMdual substance may 
be substituted for this standard tr so determined by the Commissioner of the New Yori< State Department 
of Health, pursuant to 10 NYCAR §5-1.51 (g) . 

Proposed for deletion as a general standard. 
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NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date ot Revision: September 25, 1990 

MICROGRAMS /LITER 
GUIDANCE SUBSTANCE 

(CAS NO.\ WATER CLASSES STANDARD VALUE TYPE 

Uranyl ion 
(Not Applicable) 

Vanadium 
(Not Applicable) 

A. A-S, AA. AA-S 
GA 
A. A-S, AA. AA-S, B, C 
D 
SA. SB, SC 
I 
SD 

A. A-S, AA. AA-S 
GA 
A. A·S, AA. AA-S. B, C 
D 
SA. SB, SC 
I 
SD 

Remarks: Aquatic standards apply to acid-soluble form. 

§ A. A-S. AA. AA-5 
Vinyl chloride GA 
(75--01-4) A. A-S, AA. AA-S. B, C 

D 
SA. SB, SC 
I 
SD 

§ A. A-5. AA. AA-S 
Xylenes GA 
(95-47~; 108-38-3; A. A-S, AA. AA-S, B, C 
106-42-3; 1330-20-7) D 

SA. SB, SC 
I 
SD 

5,000 

14 
190 

2 

5• 

Remarks: • Applies to each Isomer (1.2-. 1,3-, and 1,4-) Individually. 

Zinc A. A-S, AA. M-S 300 
(Not Applicable) GA 300 

A, A-S, AA. M-S, B, C 30 
0 • 
SA, SB, SC 58 
I 
so 170 

(Aquatic standards are proposed for revision; see Addendum 3.) 

Remarks: • exp (0.83 pn (ppm hardness)] + 1.95) 
Aquatic standards and guidance value apply to acid-soluble form. 

G-56 

H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

0.3 H 
H 
A 
A 
A 
A 
A 

5• H 
H 
A 
A 
A 
A 
A 

H 
H 
A 
A 
A 
A 
A 

NOTES 

R 

J 
K 

A 
a 

a 
a 

R 
R 
I 
H 
H 
I 
H 



SUBSTANCE 
/CAS NO.) 

§ 
Zineb 
(12122-67-7) 

§ 
Ziram 
(137-30-4) 

NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES 

Date of Revision: September 25, 1990 

MICROGRAMS /LITER 
GUIDANCE 

WATER CLASSES 

A. A-S, AA. AAS 
GA 

STANDARD VALUE TYPE 

A. A·S, AA, AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

A. A-S, AA. AA-S 
GA 
A. A-S, AA. AA-S, B, C 
D 
SA, SB, SC 
I 
SD 

G-57 

H 
1.75 H 

A 
A 
A 
A 
A 

H 
4.18 H 

A 
A 
A 
A 
A 

·, 
c 

NOTES 

s 

s 



TABLE 2 

ADDmONAL SUBSTANCES INCLUDED IN THE GROUNDWATER 
PRINCIPAL ORGANIC CONTAMINANT STANDARD OF 5 ug/L 

(Partial List) 

(STANDARD APPLIES TO CLASS GA WATERS; lYPE IS HAND BASIS IS NOTE Q) 

SUBSTANCE (CAS NUMBER] 

Acrolein [107-02-8) 
Acrylamide [79-06-1] 
Allyl chloride [107-05-1) 
4-Aminobiphenyl [92-67-1) 
Bis(2-chloro-1-methylethyl) ether [108-60-1) 
Bis(2-chloroethoxy)methane [111-91-1) 
Bis(chloromethyl) ether [542-88-1) 
Bromobenzene [108-86-1) 
Bromochloromethane [7 4-97-5) 
Bromomethane [7 4-83-9) 
n-Butylbenzene [104-51-8] 
sec-Butylbenzene [135-98-8) 
tert-Butylbenzene [98-06-6] 
m-Chloroaniline [108-42-9] 
o-Chloroaniline [95-51-2] 
p-Chloroaniline [106-47-8] 
Chloroethane [75-00-3] 
1-Chloro-2-nitrobenzene [88-73-3] 
1-Chloro-3-nitrobenzene [121-73-3] 
1-Chloro-4-nitrobenzene [100-00-5] 
Chloroprene [126-99-8] 
Chlorothalonil [1897-45-6] 
2-Chlorotoluene (95-49-8] 
4-Chlorotoluene (106-43-4] 
Chlorotrifluoropropanes [NA]* 
1,2-Dibromo-3-chloropropane [96-12-8] 
Dibromomethane [7 4-95-3] 
3,3' -Dichlorobenzidine [91-94-1] 
trans-1,4-Dichloro-2-butene ( 110-57-6] 
Dichlorodifluoromethane [75-71-8] 
cis-1,2-Dichloroethylene [156-59-2] 
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TABLE. 2 (can't) 

1, 1-Dichloropropene [563-58-6] 
cis-1,3-Dichloropropene [10061-01-5] 
trans-1,3-Dichloropropene [10061-02-6] 
3,4-Dichlorotoluene [95-75-0] 
2,4-Dichlorotoluene [95-73-8] 
2,5-Dichlorotoluene [19398-61-9] 
2,3-Dichlorotoluene [32768-54-0] 
2,6-Dichlorotoluene [11~] 
m-Diisopropylbenzene [99-62-7] 
o-Diisopropylbenzene [577-55-9] 
p-Diisopropylbenzene [100-18-5] 
3,3'-Dimethylbenzidine [119-93-7] 
alpha, alpha-Dimethylphenethy!amine [:122-09-8] 
1,3-Dinitrobenzene [99-65-0] 
2,4-Dinitrotoluene [121-14-2] 
Endrin aldehyde [7 421-93-4] 
Ethylene dibromide [106-93-4] 
Hexachloroethane [67-72-1] 
Hexachlorophene [70-30-4] 
Hexachloropropene [1888-71-7] 
lsodrin [465-73-6] 
lsopropylbenzene [98-82-8] 
p-lsopropyltoluene [99-87-6] 
Methacrylonitrile [126-98-7] 
Methyl iodide [74-88-4] 
m-Nitroaniline [99-09-2] 
o-Nitroaniline [88-7 4-4] 
p-Nitroaniline [100-01-6] 
5-Nitro-o-toluidine [99-55-8] 
Pentachlorobenzene [608-93-5] 
Pentachloroethane [76-01-7] 
p-Phenylenediamine [106-50-3] 
Phenylhydrazine [ 1 Q0-63-0] 
n-Propylbenzene [103-65-1] 
1, 1, 1,2-Tetrachloroethane [630-20-6] 
1,2,3-Trichloropropane [96-18-4] 
2,3,6-Trichlorotoluene [20TT-46-5] 
2,4,5-Trichlorotoluene [6639-30-1] 
sym-Trinitrobenzene [99-35-4] 

* Standard applies to each isomer indiv!dually. 
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Category Note 

Human A 

B 

C 

D 

E 

·a 

R 

s 

Aquatic H 

J 

K 

L 

M 

N 

EXPLANATION OF NOTES 
IN 

TABLES 1 AND 2 

NYCRR 
Trtle Reference Procedure 

6 701.4 Oncogenic 

6 701.5 Non-oncogenic 

6 701.6 Aesthetic 

6 701.7 Chemical correlation 

6 701.15(8) 50 ug/L individual organic chemical 

10 Part 5 Regulations for drinking water 
supplies (NYSDOH) 

10 Part 170 Regulations for sources of drinking 
water (NYSDOH) 

6 703.5(a)(3) Regulations for groundwater 

6 701.S(b) USEPA published criteria 

6 701.9(a) Propagation (chronic toxicity tests 
available) 

6 701.9(b) Propagation (chronic toxicity tests 
not available) 

6 701.10 Survival (acute toxicity tests) 

6 701.11 Aquatic-food tainting 

6 701.12 Bioaccumulation 

6 701.13 Chemical and aquatic species 
correlation 

' 
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INDEX OF TABLE 1 AND TABLE 2 ENTRIES BY 
CHEMICAL ABSTRACTS SERVICE (CAS) REGISTRY NUMBER 

[Where entry includes multiple substances, underlining identifies 
the specific substance that corresponds to the CAS number listed. Entries having no CAS numbers are 

Indicated by "NA" (not applicable).] 

II 
QAS Number Entry Page 

NA Alkyl diphenyl oxide sulfonates 7 
NA Aluminum, Ionic 7 
NA Aminomethylene phosphonic acid salts 8 
NA Ammonia and Ammonium 8 
NA Arsenic 10 
NA Aryltriazoles 10 
NA Barium 11 
NA Beryllium 12 
NA Boron 13 
NA Bromide 13 
NA Butyl isopropyf phthalate 15 
NA Cadmium 15 
NA Carbon chloroform extract 16 
NA Chloramben 16 
NA Chloride 17 
NA Chlorinated dibenzo-p-<iioxins and Chlorinated dibenzofurans 17 
NA Chlorotrifluoropropanes 51 
NA Chromium 18 
NA Chromium (hexavalent) 18 
NA Cobalt 19 
NA Copper 19 
NA Cyanide 19 
NA Dalapon 19 
NA Fluoride 27 
NA Foaming agents 27 
NA Gross alpha radiation 27 
NA Gross beta radiation 28 
NA Herbicides 28 
NA Iron 30 
NA lsothlazolones, total 31 
NA Lead 31 
NA Linear alkylbenzene sulfonates (LAS) 31 
NA Magnesium 32 
NA Manganese 32 
NA Mercury 32 
NA Methylbenz(a)anthracenes 33 
NA Nickel 35 
NA ~ and Nitrite 35 

.;. 
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INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

II 
QAS Number Entry Page 

II 

NA Nitrilotriacetic acid 36 
NA Nitrite; Nitrate and Nitrite 36; 35 
NA Organic nitrogen 36 
NA Organic phosphates and carbamates 37 
NA Oxygen consumed 37 
NA Phenolic compounds (total phenols) 38 
NA Phenols, total chlorinated 38 
NA Phenols, total unchlorinated 39 
NA Picloram 39 
NA Polychlorinated biphe_ryls 39 
NA Principal organic con~minant 40 
NA Quaternary ammonium compounds 41 
NA Radium 226; Radium 226 and Radium 228 41; 41 
NA Radium 226 and Radium 228 41 
NA - Selenium 41 
NA Silver 42 
NA Sodium 42 
NA Strontium 90 42 
NA Sulfate 43 
NA Sulfides, total 43 
NA Sulfite 43 
NA Thallium 44 
NA Total of organic chemicals 45 
NA Tritium 48 
NA Unspecified organic contaminant 48 
NA Uranyl Ion 49 
NA Vanadium 49 
NA Zinc 49 
50-29-3 DDT. DOD & ODE 20 
50-32-8 Benzo(a)pyrene 12 
56-23-5 Carbon tetrachloride 16 
56-35-9 Tributyltin oxide 46 
56-38-2 Parathion & Methyl parathion 37 
56-55-3 Benz(a)anthracene 11 
57-74-9 Chlordane 16 
58-55-9 Theophylline 44 
58-89-9 Hexachlorocyclohexanes <Gamma Isomer} 29 
60-57-1 Dieldrin 23 
62-53-3 AnUlne 10 
63-25-2 Carbary! 15 
67-66-3 Chloroform; Trihalomethanes, total 18; 47 
67-72-1 Hexachloroethane 52 

' 
G-62 



INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

II 
QAS Number Entry ~ 

II 
68-12-2 Dimethylformamide 23 
70-30-4 Hexachlorophene 52 
71-43-2 Benzene 11 
71-55-6 1, 1, 1-Trichloroethane 46 
72-20-8 Endrin 25 
72-43-5 Methoxychlor 33 
72-54-8 DDT, ODD & DOE 20 
72-55-9 DDT, DOD & ODE 20 
74-83-9 Bromornethane 51 
74-87-3 Methyl chloride 33 
74-88-4 Methyl iodide 52 
74-95-3 Dibrornornethane 51 
74-97-5 Brornochloromethane 51 
75-00-3 Chloroethane 51 
75-01-4 Vinyl chloride 49 
75-09-2 Methylene chloride 34 
75-21-8 Ethylene oxide 26 
75-25-2 Brornoform; Trihalomethanes, total 14;47 
75-27-4 Bromodichloromethane; Trihalomethanes, total 14; 47 
75-34-3 1, 1-Dichloroethane 21 
75-35-4 1, 1-Dichloroethylene 22 
75-43-4 Dichlorofluoromethane 22 
75-69-4 Trichlorofluoromethane 47 
75-71-8 Dichlorodifluoromethane 51 
76-01-7 Pentachloroethane 52 
76-13-1 Trichlorotrifluoroethanes (1, 1,2-Trichloro-1,2,2-trifluoroethane) 47 
76-44-8 Heptachlor & Heptachlor epoxide 28 
n-47-4 Hexachlorocyciopentadiene 29 
78-59-1 lsophorone 31 
78-87-5 Dichloropropanes C12.:) 23 
78-99-9 DlchloropropanesCL.1:) 23 
79-00-5 1, 1,2-Trichloroethane 46 
79-01-6 T richloroethylene 46 
79-06-1 Acrylamlde 51 

· 79-10-7 Acrylic acid 6 
79-34-5 1, 1.2,2-Tetrachloroethane 44 
79-41-4 Methacryllc acid 33 
80-62-6 Methyl methacrylate 34 
82-68-8 Pentachloronltrobenzene 37 
83-32-9 Acenaphthene 6 
84-66--2 Diethyl phthalate 23 
84-74-2 Di-n-butylphthalate 21 

1 
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INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

II 
QAS Number Entry Page 

II 
85-01-8 Phenanthrene 38 
85-68-7 Butyl benzyl phthalate 15 
86-30-6 N-Nitrosodiphenylamine 36 
86-50-0 Azinphosmethyl 11 
86-73-7 Fluorene 27 
87-61-6 Trichlorobenzenes {1.2.3-) 46 
87-68-3 Hexachlorobutadiene 28 
87-86-5 Pentachlorophenol 38 
88-73-3 1-Chloro-2-nitrobenzene 51 
88-74-4 o-Nitroaniline 52 
91-20-3 Naphthalene 35 
91-58-7 2-Chloronaphthalene 18 
91-94-1 3,3'-Dichlorobenzidine 51 
92-67-1 4-Aminobiphenyl 51 
92-87-5 Benzidine 12 
93-14-1 Guaifenesin 28 
93-72-1 2-(2,4,5-Trichlorophenoxy)propionic acid 47 
93-76-5 (2,4,5-Trichlorophenoxy)acetic acid 47 
94-74-6 2-Methyl-4-chlorophenoxyacetic acid 33 
94-75-7 2,4-Dichlorophenoxyacetic acid 22 
95-47-6 Xylenes {lg_; or ortho) 49 
95-49-8 2-Chlorotoluene 51 
95-50-1 1,2-Dichlorobenzene & 1,4-Dichlorobenzene; 

Oichlorobenzenes Cl£) 21; 21 
95-51-2 o-Chloroaniline 51 
95-53-4 o-T oluidine 45 
95-63-6 Trimethylbenzenes (1,2,4-) 48 
95-73-8 2,4-Dichlorotoluene 52 
95-75-0 3,4-Dichlorotoluene 52 
'95-79-4 5-Chloro-o-toluidine 18 
95-84-1 Aminocresols (2-Amin9:para-cresol} 7 
95-94-3 Tetrachlorobenzenes (1,2,4.5-) 44 
96-12-8 1,2-0lbromo-3-chloropropane 51 
96-18-4 1,2,3-Trlchloropropane 52 
96-45-7 Ethylenethlourea 26 
98-06-6 tert-Butylbenzene 51 
98-82-8 lsopropylbenzene 52 
98-92-0 Niaclnamide 35 
98-95-3 Nltrobenzene 36 
99-09-2 m-Nitroanmne 52 
99-35-4 sym-Trinltrobenzene 52 
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INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

II 
QAS Number Entry ~ 

II 
99-55-8 5-Nitro-o-toluidine 52 
99-62-7 m-Diisopropylbenzene 52 
99-65-0 1,3-Dinitrobenzene 52 
99-87-6 p-lsopropyltoluene 52 

100-00-5 1-Chloro-4-nitrobenzene 51 
100-01-6 p-Nitroaniline 52 
100-18-5 p-Diisopropylbenzene 52 
100-41-4 Ethyl benzene 25 
100-42-5 Styrene 43 
100-63-0 Phenyl hydrazine 52 
101-84-8 Phenyl ether 39 
103-33-3 Azobenzene 11 
103-65-1 n-Propylbenzene 52 
104-51-8 n-Butylbenzene 51 
106-42-3 Xylenes (1,4- or ~ 49 
106-43-4 4-Chlorotoluene 51 
106-46-7 1,2-Dichlorobenzene and 1,4-Dichlorobenzene; 

Dichlorobenzenes (Li:) 21; 21 
106-47-8 p-Chloroaniline 51 
106-50-3 p-Phenylenediamine 52 
106-93-4 Ethylene dibromide 52 
107-02-8 Acrolein 51 
107-05-1 Ally! chloride 51 
107-06-2 1,2-Dichloroethane 22 
107-07-3 Ethylene chlorohydrin 25 
107-13-1 AcrylonitrUe 6 
107-21-1 Ethylene glycol 26 
108-38-3 Xylenes (!&or~ 49 
108-42-9 m-ChloroanUine 52 
108-60-1 Bis(2~hloro-1-methylethyl) ether 51 
108-67-8 Trimethylbenzenes (1,3,5-) 48 
108-70-3 Trlchlorobenzenes (1,3.5-) 46 
108-75-8 Trimethylpyridines (2,4,6-) 48 
108-86-1 Bromobenzene 51 
108-88-3 Toluene 45 
108-90-7 Chlorobenzene 18 
108-95-2 Phenol 38 
109-99-9 T etrahydrofuran 44 
110-57-6 trans-1,4-0ichloro-2-butene 51 
110-86-1 Pyrkfine 41 
111~ Bis(2-chloroethyl) ether 13 
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INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

II 
QAS Number Entry Page 

II 

111-91-1 Bis(2-chloroethoxy)methane 51 
112-34-5 Butoxyethoxyethanol 14 
115-29-7 Endosulfan 25 
115-86-6 Tripheny1 phosphate 48 
116-06-3 Aldicarb; Aldicarb and Methomy1 6;6 
117-81-7 Bis(2-ethy1hexyl)phthalate 13 
117-84-0 Di-n-octy1 phthalate 24 
118-69-4 2,6-Dichlorotoluene 52 
118-74-1 Hexachlorobenzene 28 
119-93-7 3,3' -Dimethy1benzidine 52 
120-12-7 Anthracene 10 
120-82-1 Trichlorobenzenes ~ 46 
120-83-2 2,4-Dichlorophenol 22 
121-14-2 2,4-Dinitrotoluene 52 
121~-7 N,N-Dimethy1 aniline 23 
121-73-3 1-Chloro-3-nitrobenzene 51 
121 -75-5 Malathion 32 
122-09-8 alpha, alpha-Dimethy1phenethy1amine 52 
122-34-9 Simazine 42 
122-42-9 Propham 41 
122-66-7 Dipheny1hydrazines C1..2:) 24 
123-31-9 Hydroquinone 30 
124-48-1 Dibromochloromethane; Trihalomethanes, total 20; 47 
126-39-6 2-Methy1ethy1-1 ,3-dioxolane 34 
126-75-0 Demeton (:fil 20 
126-98-7 Methacrylonitrile 52 
126-99-8 Chloroprene 51 
127-18-4 T etrachloroethy1ene 44 
129-00-0 Pyrene 41 
131-11-3 Dimethyl phthalate 23 
133-06-2 Captan 15 
133-07-3 Folpet 27 
135-98-8 sec-Butyl benzene 51 
137-26-8 Thlram 45 
137-30-4 Ziram 50 
139-40-2 Propazlne 40 
142-28-9 Olchloropropanes ~ 23 
142-5~ Olthane 24 
143-50-0 Kepone 31 
149-30-4 Mercaptobenzothlazole 32 
156-59-2 cls-1,2-0lchloroethylene 51 

G-66 



• .., 

INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

II 
QA~ Number Entry .E_ggg 

II 
15(K;{)-5 trans-1,2-Dichloroethylene 22 
193-39-5 lndeno (1,2,3-cd)pyrene 30 
205-99-2 Benzo(b)fluoranthene 12 
206-44-0 Fluoranthene 26 
207-08-9 Benzo(k)fluoranthene 12 
218-01-9 Chrysene 19 
271-61-4 Benzisothiazole 12 
298-00-0 Parathion & Methyl parathion 37 
298-02-2 Phorate & Disulfoton 39 
298-03-3 Demeton !:Ql 20 
298-04-4 Phorate & Disulfoton 39 
302-01-2 Hydrazine 29 
309-00-2 Aldrin; Aldrin & Dieldrin 6; 7 
314-40-9 Bromacil 13 
319-84-6 Hexachlorocyclohexanes !rurulfil 29 
319-85-7 Hexachlorocyclohexanes (beta) 29 
319-86-8 Hexachlorocyclohexanes (gamma) 29 
333-41-5 Diazinon 20 
354-58-5 Trichlorotrifluoroethanes (1, 1, 1-Tri~hloro-2,2,2-trifluoroethane) 47 
462-08-8 Aminopyridines ~ 8 
465-73-6 lsodrin 52 
479-18-5 Dyphylline 25 
504-24-5 Aminopyridines &)_ 8 
504-29-0 Aminopyridines !a:l 8 
526-73-8 Trimethylbenzenes (1,2,3-) 48 
530-50-7 Diphenylhydrazines UJ.:) 24 
541-73-1 1,3-0ichlorobenzene; Oichlorobenzenes C!&:} 21; 21 
542-88-1 Bis(chloromethyf) ether 51 
563-58-6 1, 1-Dichloropropene 52 
sn-ss-9 o-Diisopropyf benzene 52 
591-78-6 2-Hexanone 29 
594-18-3 Dibromodichloromethane 20 
594-20-7 Dichloropropanes (2.2-) 23 
606-20-2 2,6-Dinitrotoluene 24 
608-73-1 Hexachlorocyclohexanes 29 
608-93-5 Pentachlorobenzene 52 
630-20-6 1, 1, 1,2-Tetrachloroethane 52 
634-66-2 Tetrachlorobenzenes {1,2,3,4-) 44 
634-90-2 Tetrachlorobenzenes {1,2,3,5-) 44 
709-98-8 PropanU 40 
834-12-8 Ametryn 7 
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INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

II 
QAS Number Entry fggg 

II 
957-51-7 Oiphenamid 24 

1024-57-3 Heptachlor & Heotachlor epoxide 28 
1303-96-4 Boric acid, Borates & Metaborates 13 
1330-20-7 Xylenes 49 
1462-84-6 Trimethylpyridines ~ 48 
1563-66-2 Carbofuran 15 
1582-09-8 Trifluralin 47 
1610-18-0 Prometon 40 
1861-32-1 Dimethyl tetrachloroterephthalate 24 
1861-40-1 Benefin 11 
1888-71-7 Hexachloropropene 52 
1897-45-6 Chlorothalonil 51 
1912-24-9 Atrazine 10 
1918-00-9 Oicamba 21 
1918-16-7 Propachlor 40 
2008-41-5 Butylate 14 
20TT-46-5 2,3,6-Trichlorotoluene 52 
2136-79-0 Tetrachloroterephthalic acid 44 
2164-17-2 Fluometuron 26 
2385-85-5 Mirex 35 
2439-10-3 Dodecyfguanidine acetate and Dodecylguanidine hydrochloride 25 
2809-21-4 1-Hydroxyethylidene-1, 1-diphosphonic acid 30 
2835-95-2 Aminocresols (5-Amino-ortho-creson 7 
2835-99-6 Aminocresols (4-Amino-meta-cresol} 7 
3252-43-5 2,2-Dibromo-3-nitrilopropionamide & Dibromoacetonitrile 20 
3558-60-9 Methoxyethylbenzenes {(2-Methoxyethyl) benzene) 33 
4013-34-7 Methoxyethylbenzenes ((1-Methoxyethyl) benzene) 33 
4685-14-7 Paraquat 37 
4726-14-1 Nitralin 35 
5131-66-8 Butoxypropanol 14 . 
5234~-4 Carboxin 16 
5902-51-2 TerbacD 43 
6108-10-7 Hexachlorocyclohexanes <epsilon) 29 
6317-18-6 Methylene bisthiocyanate 34 
6639-30-1 2,4,5-Trichlorotoluene 52 
7421-93-4 Endrin aldehyde 52 
766441-7 Ammonia and Ammonium 8 
7783-06-4 Hydrogen sulfide 29 
8001-35-2 Toxaphene 46 
8065-48-3 Demeton C-o and -s) 20 
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II CAS Number 

10028-17-8 
10043-35-3 
10061-01-5 
10061-02-6 
10222-01-2 
11113-50-1 
12002-48-1 
12122-67-7 
12427-38-2 
13590-97-1 
14484-64-1 
14838-15-4 
15972-60-8 
16752-77-5 
19398-61-9 
21087-64-9 
23135-22-0 
23184-66-9 
25551-13-7 
25973-55-1 
26523-64-8 
26638-19-7 
29385-43-1 
29761-21-5 
31600-69-8 
32768-54-0 
34014-18-1 
51235-04-2 
68391-01-5 

INDEX OF TABLE 1 AND TABLE 2 
(Continued) 

Entry 

Tritium 
Boric acid, Borates & Metaborates 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
2.2-Dibromo-3-nitrilopropionamide & Dibromoacetonitrile 
Boric acid, Borates & Metaborates 
Trichlorobenzenes 
Zineb 
Maneb 
Dodecylguanidine acetate and Dodecylquanidine hydrochloride 
Ferbam 
Phenylpropanolamine 
Alachlor 
Aldicarb & Methomyl 
2,5-Dichlorotoluene 
Metribuzin 
Oxamyl 
Butachlor 
Trimethylbenzenes (mixed Isomers) 
2-{2-Hydroxy-3,5-di-tert-pentylphenyl)benzotriazole 
Trichlorotrifluoroethanes 
Dichloropropanes 
Tolyltriazole 
lsodecyl diphenyl phosphate 
4-(1-Methylethoxy}-1-butanol 
2,3-Dichlorotoluene 
Tebuthiuron 
Hexazinone 
Alkyl dimethyl benzyl ammonium chloride 

., 
( 
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48 
13 
52 
52 
20 
13 
46 
50 
32 
25 
26 
39 
6 
6 
52 
34 
37 
14 
48 
30 
47 
23 
45 
31 
34 
52 
43 
29 
7 

. -

• 

II 



TABLE 3 

DEFINITIONS FOR PRINCIPAL ORGANIC CONTAMINANT AND 
UNSPECIFIED ORGANIC CONTAMINANT 

Principal Organic Contaminant: 

Principal organic contaminant (P0C) means any organic chemical compound belonging to the following 
classes, except for trichloromethane (chloroform), dibromochloromethane, bromodichloromethane, 
tribromomethane (bromoform) and any other organic contaminant with a specific MCL listed in 1 O NYCRR 
Section 5.1-52, Table 3: 

(1) Halogenated alkane: Compound containing carbon (C), hydrogen (H) and halogen (X) 
where X = fluorine (F), chlorine (0), bromine (Br) and/or iodine (I), having the general 
formula CnH/z• where y + z = 2n + 2; n, y and z are integer variables; n and z are equal 
to or greater than one and y is equal to or greater than zero. 

(2) Halogenated ether: Compound containing carbon (C), hydrogen (H), oxygen (0) and 
halogen (X) (where X = F, a, Br and/or I) having the general formula CnH/zO, where y 
+ z = 2n + 2; the oxygen is bonded to two carbons; n, y and z are integer variables; n is 
equal to or greater than two, y is equal to or greater tha.n zero and z is equal to or greater 
than one. 

(3) Halobenzenes and substituted halobenzenes: Derivatives of benzene which have at least 
one halogen atom attached to the ring and which may or may not have straight or 
branched chain hydrocarbon, nitrogen or oxygen substltuents. 

(4) Benzene and alkyl- or nitrogen-substituted benzenes: Benzene or a derivative of benzene 
which has either an alkyl- and/or a nitrogen- substituent. 

(5) Substituted, unsaturated hydrocarbons: A straight or branched chain unsaturated 
hydrocarbon compound containing one of the following: halogen, aldehyde, nitrile, amide. 

(6) Halogenated non-aromatic cyclic hydrocarbons: A non-aromatic cyclic compound 
containing a halogen. 

Unspecified Organic Contaminant: 

Unspecified organic contaminant (U0C} means any organic chemical compound not otherwise specified 
In this Subpart. 

* Both definitions excerpted from 1 o NYCRR Subpart 5-1. 
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SUBSTANCE 

Ammonia 

EE! 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 

··a. o-9. o 

E! 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 

8.0-9.0 

E!! 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 

8.0-9.0 

ADDENDUM I 

PROPOSED STANDARDS 

WATER CLASSES 

STANDARD 
(micrograms 
per liter) TYPE 

A, A-S, AA, AA-S, B, C 
D 

** 
** 

Aquatic 
Aquatic 

Remark: ** Un-ionized ammonia as NH 3 ~ tables 
below provide the standard in ug/1 

0°C 

9.1 
15 
23 
34 
45 
56 
65 

Classes A, 

at varying pH and temperature for 
different classes and specifica
tions. Linear interpolation between 
the listed pH values and temperatures 
is applicable. 

A-S, AA, AA-S, B, C with the 
(T) or (TS) Specification 

0°C 5°C 10°c 

0.7 0.9 1. 3 
1.2 1. 7 2.3 
2.1 2.9 4.2 
3.7 5.2 7.4 
6.6 9.3 13 

11 15 22 
13 18 25 

Classes A, A-S, AA, AA-S, B, C without 
the (T) or (TS) Specification 

0°C 5°C 10°c 

0.7 0.9 1.3 
1.2 1. 7 2.3 
2.1 2.9 4.2 
3.7 5.2 7.4 
6.6 9.3 13 

11 15 22 
13 18 25 

Class D 

5°C 10°c 15°C 

13 18 26 
21 30 42 
33 46 66 
48 68 95 
64 91 130 
80 110 160 
92 130 180 
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1s 0 -30°c 

1.9 
3.3 
5. 9-

11 
19 
31 
35 

15°C 20°-30°C 

1. 9 2.6 
3.3 4.7 
5.9 8.3 

11 15 
19 26 
31 43 
35 50 

20°c 25°-30°C 

36 51 
59 84 
93 131 

140 190 
180 260 
220 320 
260 370 

., 



Benzene A, A-S, 
GA 

Cadmium SA, SB, 
(acid-soluble) SD 

Chlorine, A, A-S, 
Total Residual D 

SA, SB, 
SD 

Olloroform A, A-S, 
GA 

Copper A, A-S, 
(dissolved) D 

SA, SB, 
SD 

Remarks: 

AA, AA-S 0.7 Health (water so.rrce) 
0 . 7 Health (water source) 

SC, I 7.7 Aquatic 
21 Aquatic 

AA, AA-S, B, C 5 Aquatic 
19 Aquatic 

SC, I 7.5 .Aquatic 
.13 Aquatic 

AA, AA-S 7 Health (water source) 
7 Health (water sourc:e) 

AA, AA-S, B,' C * .Aquatic 
** Aquatic 

SC, I 2.9 Aquatic 
2.9 Aquatic 

* e."<P (0 . 8545 [ln (wri hardness)) - 1.465) 
** exp (0.9422 [ln (wri hardness)] - 1.464) 

Nitrilo- A, A-S, AA, AA-S 3 
3 

Health (water source) 
Health (water sourc:e) triacetic acid GA 

Remarks: Includes related forms that convert to 

Zinc A, A-S, 
(acid so1¢,le) D 

SA, SB, 
SD 

Remarks: 

Radium 226 A 

Remarks: 

ni trilotriacetic acid upon acidification to 
a pH of 2.3 or less. 

AA, AA-S, B, C * Aquatic 
** 11guatic 

SC, I 45 Aquatic 
95 Jiiguatic 

* exp (0 . 8473 [ln (ppn hardness)) + 0.1549) 
** exp (0. 8473 [ln (ppn hardness)]+ 0.8604) 

* Health (water source) 

* 3 picocuries per 1 i ter. 
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Sediment Criteria - December 1989 

Used as Guidance by the Bureau of Environmental 
Protection, Division of Fish and Wildlife, New York 
State Department of Environmental Conservation 

************************************************** 

~ote: This document is used as guidance by the Division 
of Fish and Wildlife. It is neither a standard 
nor a policy of the Department. 
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Introduction and Overview of Sediment Criteria Methodology 

On February 2 and 3, 1989, the USEPA presented to its Science Advisory Board 

(SAB) a methodology for deriving sediment criteria for non-polar (or 

non-ionic) organic chemicals. It is known as the equilibrium partitioning 

(EP) approach. A briefing document was given to the SAB which summarized the 

theoretical basis for the EP methodology and supporting lab and field data, 

and included the first list of interim criteria derived by the method (EPA 

1989). 

The methodology has been discussed in the scientific community for several 

years. It is b?sed on the theory that toxics in sediments will exert their 

effect, -either toxicity or bioaccumulation, to the extent that the chemical 

becomes f~eely bioavailable in the sediment interstitial (pore) water. It 

has been determined that the best sediment parameter with which to make 

predictions of bioavailability of non-polar organics in sediments is the 

fraction of organic carbon in the sediment. For sediments which exceed 0.5% 

total organic carbon the concentration of the chemical in the pore water can 

be predicted dividing the bulk sediment concentration by the product of the 

sediment/organic carbon partition coefficient (K ) and the fraction organic oc 

carbon. Few K are accurately known, however it has been determined that 
oc 

K (octanol/water partition coefficient) is very nearly equal to K and may 
OW OC 

be substituted for K in this calculation. By setting the pore water 
oc 

concentration equal to the water quality standard or criterion for the 

chemical a sediment criterion can be calculated by solving fQr the bulk 

sediment concentration . The sediment criterion algorithm normalized for 

organic carbon (OC) follows: 
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Sediment Criterion. ug/gOC = (A~QS/GV. ug/1) X (K 
OW 

1/kg) X l Kg 

1.000~UC 

~here A~QS/GV is the ambient water qual!.t·•· standard or guidance V:l.lue f•)r 1 

chemical 

K is the octanol/water partition ~oefficient for the chemical: 
I)\,, 

units are those f0r K 
oc 

-:ind l Kg is a unit ~onversion f3ctor. 

l. 000 gOC 

Io derive a sediment criterion for a specific sect~~ent, the OC normalized 

val'.l~ is multiplied by the i)C ,.::oncencrati)n in th-: sediment . for e:-<3.lllple. 

table l contains a c3rbon iormalized sediment crit2rion for PCB of 1.4 ug/gOC 

which is derived as follows: 

PCB s~diment Criterion= 0.001 ug/1 X 

.Io obtain a site-specific criterion for 3 sediment with 3% total OC multiply 

che OC normalized criter~on by the fraction of organic •.::arbon: 

Site-specific criterion= 1.4 ug/gOC X 30 ~OC/Kg = 42 ug/kg .. 
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Sediment with contami:un:s i n exc~::s of :he ·: rice r ia ·..;ould be predi•: te1 :o 

.:ontain interstitial 1.dter in excess )[ c:1e -~\.."CS I G\' . Ihe P•~B .1.i-,'GS true ~s 

the basis for the sediment •: r i t e r i,:; n qf 1 . - ... 5 ; g1)C is designed co protect 

;.;ilJlife which c·Jnsume ,)c:-ier b:.c.,u . 

::ur.ber cf non-polar org3ni •: 

chemicals . f,:-r manv ·)E ::::e :::e:nic..lls. :::ere i.; more chan one criterion, 

used t~ cal:ula:e the :r::~r:.1 . E~~~~dJnce of the aquatic toxicity based 

risk dose (depending ,:,n c~.e b.,1s~s ,:,f :h-: .i.i-.::)s/r:;·.- 1c i. £.x •.: eedance of the 

wildlife residue based •.::!.' iter10n ~,:·r J. ,.:::~emi .:.11 \.i.l'.! uld be pr~dicted to cause 

harmful to ~ildlife consumers of the ~ni~a:E . · 

There are a number of so::diment :r:.:e~·ia in I.1ble l whose .1.'wC,S/G\'/C is 

folloi..ed by the footnote .. _... The hum;1n hellth based wat-:r quality criteria 

follo~ed by this foocn-jte ~re 1 X 10-6 
cancer risk A~OC derived by the method 

for c:ilculating wate:.· ,w:ili tv s tanctards and gu1dance values in 6NYCRR 701.12. 

The wildlife based ~lt~r qu..lli:v ~r:.ceria follo~ed by this footnote are 

d~rived by div1Jin~ f:s h ~l~sh cr i ter1~ ~:om Sewell et al . (1937) by 

b ioacc um ula t i•J n fa •~ :,:J_ s . 
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::ible 2 pruvides sediment .:riter1a for five substances in i% OC and 3% oc 

sediments. There are differences between sediment criteria der1ve1 u5~~ 2 

current JOGS values and proposed Division of Fish and Wildlife · of.;) , ·al~es 

be ·..:31.!Se Df.; has proposed •.1se of low can·cer risk based criteria 10 the ,..::1se ,., f 

!1wnan he;ilth ,.md s,Jme1ohat more protection f·n wildlife resulting from revi.::-::1 

~ildlife risk ~ssessmencs . The E?A criteria for PCB are consider1blv higher 

because che loiater qual i c~ criter1i upon 1ohich the sediment criteria dre b~sed 

.-,e:·e ceri,•e-:i usi,1g bio,3c,.:·..1JTiulatic:,n factors that are kno1o1n to be too lo .. .1nd 

higher fish flesh cri~er i a for 1oildlife than is prudent . 

. \lchough c:1e mechodol•.,gv -:i-:scribed ·;3.bove i.s intended for non-polar organics, 

ther-: 3re phenolic s i.n !~ble 1. ?henolics are generally considered polar or 

ionic chemicals. Ho~e ~er. ~c pH ~round neutrality phenolics do not ionize, 

dnd cje~ 3Ct like ~on-i0n1~ chemicals. Sorption ! phenolics co sediments is 

kn,.:,1,,,n to be an impor:ant env ir-::>nmei1tal fa:e proce-: ':. Phenolics are also a 

major e!1vir0nmencal ,.:ontaroinant. Theref,ne. sediment er iter ia were 

~;ilculated for che phenolics by che non-polar formula. 

For !1on-polar chemi~als ~ich log K less than about 2.0 the sediment ow 

criteria for typical sediments of 0.3-3% total OC is always less than :he 

A~GS/GV/C that was used to derive the criterion. This can be interpreted to 

mean that virtually all 0f the chemical in the sediment is bioavailable. It 

~ould not appear ~o m~ke 5ense to actually implement sediment criteria that 

are less than the AwQS /G'." /G. Therefore, for non-pol,ir organic •.:hemi.c.:ils ..,. i th 

K <2 c!le sedi!!lent ,.:.ric~::-ion should be considered to be the same :is the 
OW 

.l.1-iQS / GV / C . .. 

H-6 



( 

Until the non-polar meth0d receives SAB J.pproval ind subsequent public 

review, there will likel\· be ~0nt:oversv .1bout its use . If its use ~ta 

particular site is ques:i•:ned. :~en t::e •.:::·iceriJ. should be used in 

conjun,.::tion with sedi1ne::-.t toxi,.::it\· ..,nd.bi.ocLc•..unul.1ti.on tests .. \ limited 

n•..unber of such tesr:s shc:uli te •.: .•n•:'.u•.:t-::>•~ :,: s:t-::-spe,.::ifically •.::Jlibrate the 

.::riteria. 

c3lculate sediment cri:~r_1 1~ ,r~-::'r :0 1_~0unt f ~r variable sediment 

in::erst.itial (pore) :,.i~·~r .;h .- ul..:i ::.:: -~-•:-:ee,:! _l_r.;os/G\'/C for polar organics in 

roes 1.1.1. 

~era~l~ quite a bit higher 

modified b~ DOC known t0 c~cur in s0ecific ~aters. If partitioni3g between 

bioacc'..J.Jllulation may ·:,e ,1c•: ·)unte·J for, rnd .\'..iQS/G\"/C :na\· !:le applied to pore 

water . 

not show uptake suppresse1 by DOC . Appended are some methods for collecting 

For metals, the pri~Jr~ ~oncern in iediments is toxicit~ to bent.hie (bottom) 

organisms . The On:J.r~ · ~!inistn· of the Em·irorunent reviewed a number of 

methods ~o der ive se•~~~~ ~t ~riteria. each ~ i th a somewhat different level of 

benthos protec:ion, and : .1l~~la::ed metal~ .:riteria for each as data was 

available (MOE 1989' P~rsaud (1989) derived from ~OE (1988) no-effect 
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levels 3nd lowest effect levels for metals (Persaud 1989 is a personal 

,;•Jmmunication .,•hich is expected as a formal ·focument in late 1989 \. T.3.ble ,. 

presents the geometric meln of these t~o values. Cal~ulation of the 

geometric me3n of a nc-~ffect 1nd loweit effect level is one method used f 0 r 

der1ving water qualitv crite::i1. It is also Jppropriate for calcul1cing . 

;ediment c~iteria. !~e methods ~sed ~l derive these criteria do not 1c~cunt 

for variabilitf 0 f bi~~v3i:Jbil~ty of metJls in sediments with differing 

organic r.:01:tent. ~arc.:. ; !<? 51:e o:iist~· 1but1•~·11 •.:,-r iron an·i manSsanese oxide 

content . !mplementati~n 0f :hese ~et1ls ie1~~ent ~riter1a is discussed 

below. 

Although there c.uren cl:: i S no ll!~writhm for metals to calculate sediment 

criter1a. EP.l. i::- •,.;or i:. 1'.'1.g ·:• n :: h~ pr,:•blem . R'::!centh·, a finding was made that 

mav lead co such an al~orit~n . A paper br D. ~. ~ _Toro et al was presented at 

the ~ovember 1989 ineetir.·,;: )f t :1e Sc,.:i'::!t:-" of Envi: . nmental Toxicologv and 

Chemistr\· in Toronto ;.;hich i.nHcates that b i oavad .1bility •Jf cadmium (and 

probably ot::ier !1ea\·y m-:?tals) in se•.iiment.; i.; largely determined by the amount 

~ f 3Cid vol~cile sulfide (AVS) in sediments that is available to bind with 

cadmii..un. !,h.:.le ,; onfin1ing st~dies ha\·e no: b•~en <.: 1)mpleted. there is 

sufficient promise to ::jis approach to warr1nt 3dvi.sing users of sediment 

criteria to include quan:ificaticn )f A~S Jm0ng the measurements of each 

:st!diment sample taken :.. r.e:·e met:ils are ,:;£ ,. oncern. It ;,ippears to be 

importano:. to 1vod ,: ::-r.: 1. t of sediment s..unples with ;.1ir to minimize 0:<idation 

of iron ~rnd manganese , ! Lf ide. _and it would be useful to .:ieasure AVS at 

several depths of sej :.:; ~'.1: cores. At this time. interpretation of this data 

will be sit~-spec1fi.~ ~ ~t bv 1991. 1t may be possible to use this data to 

,:alcul.ite sediment c:.· i:eri.::i for the metals . Therefore. it is 1o1orthwhile to 

begin AVS measurement now. 
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For the measurement tectiJ1i.que Di.Tor-:, et .il cited '.1orse ( l'.)87). .\ppendi.x 2 is 

a procedure used by Di.'!' ·)ro et .il ·~·hi.ch pres•..unat:l•: ~s ,:ieri·:e,j frcm '1•.::-rse e:: 11 

(1987). 

There is concern chat use •)f bi•..;-.1cv..unu!acic·:1 bsis-:d s.:di.menc c~·i.c-:rB Jeri. ,.-;:,j 

by the EP method may not b~ ~ppropri1ce 1f the surf3ce water impai.::-menc of 

concern is an elevated r~s1due in ~el.lilC fish. Ije SAB is addressi~g this 

question . It seems to oe 1-, ell .3C ·:e~·ced ::h.:i.t ::-esi,foes in benthi.c .1ni.mals 3re 

accurately modeled b~ t he~? me:hod. but f~r ! 0w K chemicals (less than 
)W 

about !O~). residues in pell~i~ fish ~ay nae te clearly related to pore water 

concentrations. Ho\..'.e,·er . f ,) r high f ,2hemi.c..1ls ( ,zreacer than about 105 ) 
0 W - . 

biomagni.ficacion throu~h the .1quac.ic hod •~hain i.s known to oc•.::ur. and EP 

criteria may a-:cuall:: :.::-e 'Jnder;:,:·o c-:•.:: ci.\·e. ror these •:hemi.c:3.ls, there may be 

an .1lcernati.ve approach co :ierive s~1imen t ~rit~ ~-.1 . R-:c~nt studies ~ith PCB 

and 2.3,7.8-TCDD indi.~ace ch.it residues i.n fish . ln be predicted by sediment 

to fish bioaccumulati.on f-11.:;con .. :.. ,2•.::umui.1ti.on .:.r. -::dible fillet with 3% lipid 

from sediment with 3% OC is ab0uc 0.l-1 ti.~es che sediment concentration for 

2.3.7.8-fCDD and .3bouc !-10 times ::he se1.:.ment co~cenc=ation for PCB. Gsing 

these sediment co fish accumulation f.1c:c0rs. $edirr.enc ,2ritc:ria can be back 

calculated from fish residue l~vels of ~onc~rn . T~ble J presents some of 

these criteria. Complete doc•.unent:.ici ,.::n for this clf•pro-ich can be pro,·ided in 

the near future. 

Sediment criteria derived by this seiiment-co-fish 1pproach are c~mparable co 

those derived by the EP method. For PCB the EP c:1tericn in fable 2 of 0.24 

ug/kg may be compared co the criterion in Table 3 of 0 . 6 - 0.06 ug/kg because 

chev are both 1 x 10-~ c3ncer ris~ bas~d: 3s can be seen the fo;mer falls 

within the range of the l1tter. Similarly the P(B wildlife based criterion· 
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in Table 2 0f 18 ug/kg falls ~ithin :he range of the PCB wildlife based 

~riteria in Table 3 of 100-10 ug/kij. F~r 2.J.7 . 3-TCDD the ~an~er risk bJse1 

criterion from Table 2 8f 6 x 10-
5 

ug/kg falls ~ithin the range of che c~ncer 

:isk criteria tinge in Table 3 0f 1.4 ~ 10-J to 1.4 x 10- 4 ug/kg . The 

2.3.7.S-TCDD wildlife t3sed cr1teri -~n from Table 2 of 0 . 006 ug/kg f3lls 

within the ~ildli~e ~r~cei:1 t~n ~e i n Table 3 of 0.0l - 0.003 u~/kg . The 

iood agreement between :h-~s~ c~o m~:h~ds supp0rcs the scientific validity ~f 

the resul:anc sediment : ri c~:13 . 

This sedi.!lent c:·ice:· i:1 r c !=,•HC :.;ill be .unende1 upon completion and review 

0f the EPA Science Adv :~ ; r v 30a r d ~erort en che EP method for deriving 

sediment c riceria . . 

As is indicated ~bo,·e. ex~eedance of sediment cr:teria can be expected to 

result in some spec .:. f i. ,: .-,. .:iverse -:::ffe,:ts . The 1: olUJne :ind location of sediment 

exceeding the criterion . che magni:ude of- che effect expected. :he length of 

time sediments will 1:-e ,.: ,:,nt -.uninated, .rnd tr..e ,;ertaint:-,, that the effe,.:t will 

occur. ~ill all pla/ ~ r : le in mak~ng decisions about how much sediment to 

clean up in order to eliillinate or mini~ize the adverse effects . The effect 

of these factors on ri.s~ ~1anagement decisions is discussed below. 

1--11.ere the volume •~f =- •~·:!irnent exceedin~ ,:riteria is ~mall J.nd the sediment is 

fairly accessible. ::ie ?! . . l gmatic solution may be to rernediate all the 

sediment. ~ne r·e \·•:- 1'..!.Jne ·.: J.re larJe .ind/or difficult to remediate (either ... 

because c f accessib1li:v -, r sensitivity of the impaired habitat), it may be 

practical to sort cut 1~d proceed ~ith remediation of those sediments whose 
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:-emediation is practicable and feasible. f,_)r :he sedlments 'which 1...af'.noc 

feasibly be treated or removed, f~rcher risk mana~emenc ev3iu-1t:0Gs @av t~ 

warranted. 

Ihe magnitude of the effe,: t ,:aused t,v a ,;onu.minated sediment ;.. i: l ,jep'::nd ,:n 

based un direct coxicitv to aquat~~ li~e •1r indirect toxicity to 'wildlife via 

consu.nipti•)n of -:onc.iminat~d fi:3h . .1 sl.:.~ht e:-:-:eed,mce of a criterion would be 

expected t•) ,:ause •.)nlv .l sli.;ht 1dver::;e effeo:t. Incre3.ses in the magnitude 

0f exceed~nce ~ill ~ause increAses in : he ~dinicude of the effe~ts. It may 

be useful co attempt t0 quantifv c~e magnitude ~f predicted adverse impacts 

where remedi.1tion of sedi~ents is expected t.) be difficult or costly to 

J cc~mplish . This mav be ~c~o~plis~ed bv desk-t0p investigation into the 

t .1sis f')r a ·:ice:-ion and/or 

bi1.~.1cc 1.JJDulation tests. Dec~sicns .1b,)u: t!:le \"olw:- 0f sediment co remediate 

may then be made cc,ns.i.dering predicted residu..:il effects from ,my unremediated 

sediments. Where the sediment criterion is based .,.:>n h•.JJ'llan exp,_)sure to a 

c.1rcinogen in fish. she llfish or other edible biot.1. exceedance of the 

-6 
sediment criterion would be predicted to cause a greater than 10 

incremental can,.:er risk for humans. The actual ::isk ch:it s ,)ciety is willing 

to accept may be factored into cleanup decisions. Presumably. one~ -it is 

predicted that an FDA or EPA tolerance or act:on level would be exceeded, 

then cleanup ~ould have to be made co the associated sediment concentration. 

As with the fish and wildlife toxicity based sediment criteria. site-specific 

bioaccumulation tests c ,:,uld be ,:-:mducted to verif:-,· that sediments ,.::;1use the 

predicted level ~f bi~ta residues . .. 
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Once the source of c•Jnt.llll1nant;:; to sed~ments is c:1t off. the length •Jf : ~me .1 

particular area of sed1m~nts :.· ~..!.l -~".lntain unacceptable levels of conu.mi.r. ,,!-:ts 

will depend on the persiscen,.:i: •)f the ,:hemicals and the site-speci:i ·: 

-:ivnamics -:•f the sedi. :ner:t ,.,,hi•.:h -.: c•ntrrJl . sedimentation. resuspensi •)n. 

biological and chemi cal cte~r~d ~tiJn Jr.d ~thee f:.1te processes . If a chemic.11 

is not persistent (e . ; . se1i~~::: ~~v~ls 1.ould be expected to fall co 

:icceptable le 1:els 1.1tr. in ;. i :: !TJ•:· n::-,s; :h.-:n s.::di.ment remediation ma\· not be 

necessary . E\·en fer .1 r-=~·; i.;:;:~ .1 : ·: h~m1i:.1l. it maY not be necessJ.ry to 

remedia:e the sediments ~f =~e =~nt~~~n3ted 1rea is a deposition zone . if 

burying of the contamin.1:~1 s~iimen:;:; ~0uld be expected to occur within a 

Ihe confidence in :he~? ~~~•- 0 r~ cr~teria for non-polar organics depends on 

a number ,:,f f.lctr)r5: 

crite!:'•ion in sedinen: :. :,:e1sti:~..:.l 1.acer ·..;ill c;.1 ;.; -.;e an adverse effect, that 

no other factors u th~r ~han 0•: Jff!ct bioavailabilitv and that the K or K 
OW OC 

used is accurate . Ir. i.s ,::i.ffic•.!lt t•J pL1ce uncertainty bounds on 1.;ater 

quality s:andards and c riteri!. ~ethods to derive them have been developed 

and fine-cuned for :.1 nurnl::~r of ~·ears. It is assumed chat ::hey have no 

uncertainty. Currently. E?A ,1lsv makes th.1.s asswnpti ,Jn about its sediment 

criteria approach. Reg3rd~ng o:her faccors. at this time EPA (1989) has 

concluded that all ot'.1.-:-!.· f.i..: c,)n ,.: •Jntribute a minor amount to bioav..1ilability 

of ,:ontaminants. 

For the uncertainty •: : £ p, ha- used the correlation between K and K ' - "' . ::, OC OW ,,,._. 

to place 95% unce:t~~~: ~ t )unds about their proposed interim sediment 

criceria of about ( in. .;;-=n-=ral) -)oe order of magnitude in either directi•:m . 

This may be interpreted to me:in that there is a high degree of confidence 
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that exceedance of a criterion bv about ten times ~ill be associated ~ i th 

c:nset of impacts. For sediment criteria baser. ,rn bi0a,:;cumulac1un th1.5 ·~,::iuld 

mean that there is a hig.h :jegree of ,.:onfidence that :.it ten times t::e ·:.::-1[eri.a 

1qu;.1tic animals exposed D the sediments wr;uld .3c,.:umulc1te c•.:;nt.1m1nanc.s to 

levels that would exceed human healt!'l ,)r \,;il ·1Lfe rel:lted tole~·1n-::es. 1cti;n 

le•: e ls . f is h fl e sh c .r i t e rt a e t c . For se ·1imen: ;riceria based ~n coxic1cy t~ 

aquati~ life this would me3n :iac cjere i.5 ~ ~i;h iegree ~f confidence chat 

toxicity c~ benthic anim~!s . Onset ~f ~hr0n~c c~xicity may be difficult to 

detect in natural systems . Si ne~ ~acer ~u:.ili:y criteria to prevent acute 

t~xicitv are generally :.ibcuc ten ti.mes the ~~ronic criteria. it may be 

generalized that for sc:d~me!1i::s •..;1th -:onumir.:ints .it 100 times (factors of 10 

for uncertainty and acute : ~h.ronic r3ti)s, respectively) toxicity based 

c rite.::-ia there is a hi~h degree o f c~nf ~dence :h~: : here will be onset of 

:.icui::e ccxicity to bent~i~ .inimals . Such erfe·.:ts .. :,uld likely be evident as 

:.in impacted or depauperatc tenthic •.:ommun~ t-_·. 

It must also be noted that due to uncertai~cv 1bout actual partitioning of a 

chemi~al between water .ind sediments t~ere is the possibility that the 

sediment er iter ia are soinewhat unde rPr·:·t~•; i:: i•:e ratt"-,er than overprotective. 

[ncertaioty of the met1:.5 criteria c:.1n not be characterized so simply. The 

criteria are based on ~mp1rical evidence from both lab .1nd field studies 

without an attempt :o ~- ~malize · for 30Y t~xicitv contr~lling factors in the 

sediment. Variabili:v •~ :oxicity of metals in any given sediment is evident 

from Table 4 which prov . 1es criteria. all 0f ~hich are lower than the upper 

95% confidence limit of pre-industri3l metal concentrations in Great Lake 
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sediments. This is incerpre:e1 co mean chat in some sedi~encs relatively low 

levels of metals, even below "high" backgr0und. lre t •Jxic. ~hereas in •Jther 

sediments fairly high levels. i . e. up co and poss tbl:.- e\·en above "high·· 

backgroun,j, :nav nee be toxi c. Howe'.·er. for ·.111 metals. except iron. the 

"Limit of Tolerance" exceeds "high'' bachi;:r ,)und by a considerable amount, :ind 

3C chese levels significant .rnd !Kticeabl-= t))o:tci:v · . .-ould be expected in all 

sediments . Si.te-::-pecific ::escs C>Jul,j be -:-:,nducted to determine the magnitude 

of effects c~used by cont3mina~cs i n se~imen:s. SuLh cescs could be used co 

decer:nine whether onset of -=='=-=•: :s '.'c,: 1Jrs .1t sediment ,: 0ncentrations somewhat 

~bove or below the sedimen: :r1t~rion. 

~here ,:ont -.llninaced ;;edim-=ncs .1re not remediaced, sediment criteria ...,ill be 

useful in quancifv ~ng :-= s ~dua: 1ama?-=S for preparation of a natural resource 

damage claim. 

Interpretation 3nd appl1cacion 0f sediment ~riter11 should be conducted in 

coordination ~ith the Division of fish dnd ~ildlife. 

Much of the above implementation guidance c3n be outlined in a strategy for 

use of the sediment criteria and a~tions co :ake when criteria are exceeded. 

1. Compare sediment ~onc~ntr~ti0ns with sediment criteria. 

a. 11,uantify the 1r-='1 ,:ir ,:olume of sediment in -=xcess of the criteria. 

b. describe the s1~n1f ~c3nce of exceedances in terms of the basis of 

::he ·:riter13 : e , !s- 1,,;,:;uld •)nly bioaccumulation be expected or both 
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b1oaccumulation :1nd toxicitv . and based on quantit·, •)f exceedar.:e 

would impacts be expected to be isolated or w1despre3d thr~u~h :~e 

ecosystem of c~ncern. 

2. Compare sediment concentr3ti0ns with 1..l.!limpacted. local back~round 

concentrations: consider s1~n1ficJnce of ~riteria exceedances in Li;jt 

of bJck~round concentrJticns. in parti~~lar. for natur3llv oc~urring 

3. !f sediment concen:rations are less :han crit~ri3, remediation is not 

nec~ssarv to ensure ~ompli~nce with standards. 

4 . If sediments excee1 crite:ia. and es~eciallv if exceedance is widespread 

a. For ncn-polar 0rgani~ chemicals with K <3.0. further remedial 
•)W 

~nvestigation or sediment r~mediation is not necessary if it can be 

demonstrated that the source of sediment contamination will be 

eliminated and the sediment will cleanse itself ~ithin one year. 

For these chemicals the greatest ~alue of sediment criteria mav be 

for documentlt~on cf a significant release . 

b . :Qr sedimenrs ex,:e~ding aquatic toxicit:" based criteria. inclu.ding 

metals: 

i . conduc t assessments vf ecological ,.::ommunities co estimate 
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degree 1)f impairment: correlate sample spec if ic e•.:ological 

results with sediment ccn~encrations . 

ii . colle~: sediment sample~ and conduct acute and chronic 

toxicity tests ~ith fish Jnd benthic invertebrates: c~rrel3te 

...,ich t•)Xi •.::it:: t':'.St res1..1lts ...,i:h sediment contaminant 

•.:on,.:entLlt.:.cns . 

iii. For organics. e~~e~dance of .1quatic toxicity based criteria in 

Table 1 t~ 100 C!mes in siinificant portions of the ecosystem 

indicat~s :he likelihood :hat biota are impaired and 

remedi.1:ion sh0uld be ~onsidered necessary. 

iv. For :net.1ls. Table 4 •.:on::ai.!ls ''li!'!l::s of tolerance''. If these 

values .ue exceeded · in sign if icar:: po r c ions of the ecosystem 

of concern. it _s highly likelv th.it biota are impaired and 

remediation should be c~nsidered necessary. 

c. f,)r sedimenc.s exceeding h1..11nan he.11th bioacc•..unula.tion based 

criteria: 

i. collect cata on residues in edible jiota and compare with 
. -6 

tolerances/actii::n levels/guidance and/or 1 X 10 cancer risk 

levels. or 

ii. collect sediment samples. test with representative edible ... 

biota. measure residue . 
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d. F0r sediments excee.Jing ;..;i.:.dlife risk bi·)aci:: wnu l :it io n based 

criteria: 

1. identif•: biota \o'hich consume lquatic life and s t udv tr:em ro 

deter:nine ...,he t her they h.:ive been impaired b,· c0ntamin3n: t:i i n 

cheir food su?ply . 

Ll. collect sediment samples. test .,_.ith wildlife food suppl y 3nd 

measu r-:? ~·es1dues: ,:0r.cpare 1.ith residue levels known to be 

toxi~ t~ ~1ldl~fe. 

5 . \..'hen sed i ment con-: e:;r.r .. iti,.)ns and •~:::.teria are less than detection. 

ecological lssessm~~ts are nece ssary to direi::tly measure toxicity of 

sediments or resAu~s ~n bi,.:.,ta if it is sus~~·::ed th.H sed i!llents ·,.;ere 

c0Qtam1nated bv r~le1ses . 

a. ;enerally. .Lt is expected :hat l ,)W level impacts would be 

associated .,_.ith presence of contnminants • i n sediments bel0w 

detection. 

b. h0...,ever. if impacts are found to be of unacceptable magnitude. then 

i terative ecological assessments may be necessary to quan: ify the 

volume of sedi:nents to remedlate. 

III . Division of Fish and ~ildlife sediment criteria~ontict is ~rthur J. Se~ell i 

Room 530. 50 ~olf Road. ~lbany. Sew York 12233-4756. 518/457-1769 . 

I V. Detailed Criteria fer (0nt3minants, see tables and appendix. 
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Sediment Criteria, Derived for a V,Hiety of E11vi.ruiu11e11lal 1'1nteL·ti.vn ubjcL· tivcs. (Sedi1111:11t crice,· ia a,e 11u1111.dized 
to organic cad,011 (OC) content as ug/gUC; lu obtilin critcda fu1· lrnlk St~Ji111c11ts in ug/1-:g 11111Jt.i('ly criteria L.,y 

fr.ictiun UC; i.e. for J'X, multiply by JO, for :l'X. OC l>y 20, etc) 

,\'(uatic 'l\,xicit.y 11.isis llum.111 lleallh Ht'.sid11e Basis Wildlilc Hesidu,~ 8Js1s 
Freshwater --- s1~1nu;-;:;ot · sL'i1 i1111•11c -- ---·-· Scd 1111;;-;,--

Lug or Hai· i.11c AW~S/CV/C¼ Cr1leriu11 AW(JS/CV/C Cr i I.Pr iun AWQS / c_;v / C Critcri,,11 
Substance 1' F Ut' M __ u~/1_ u~: / eOI: 11g/] ug/gOC: _ _11,:,/_l_ ug/g<H: 

ow ---- - - · - · -

.'\ccm.1pt hen,: 4.) I F 7 rn -~ * 

Alli lCIIL' F 0. O(, t,2 1 * 
H 0 :.!41P-!: 

Aldrin and 
DielJ1· i11 5.0 F&M O.OUl++ 0 . J 

F&M 0.084+ ti", 4 O.OOOUI+ 0 . 0lll 0.0077+ 0 . 77 

Azinphosmethyl 2.4 I-' O. OU'.i++ U.Olll 

t1 0.111++ IJ . 001 

Azobenzene ).82 l-'&f'I 0.07+ 0.5 

Benzene :l .O HM t,++ O.li 

Benzo(o)pyrene h.04 F 0.0012++ 1.) 

and some othe1· M 0.0006++ 0.1 · 

PAIis♦ 

Benzidene l. 4 F 0. l++ 0 . 00) 

Bis(2-chlorn-
ethyl) ether }. 7) H,M 0.2+ O. Ul 

Bis(2-ethylhexyl) 
phthalote 5.3 F 0.6++ ll<J . 7 

Ca.-lJuf11r .111 2.2t, F l++ 0.2 

- '7 -
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Table 1 ( cool imwd) 

i\'111atic Toxicity Basis llu111a11 lknJth RC'sill':!e Bnsj~ Wildlife RC.:sidue Basis 

Freshwater - Seel i 111e1it Sedi111c11t Sediment 

l.\11,!, ur Hari11L' /\WQS/GVfc ,~ Cr it e r in11 AWQS/GV/C Cr i ter iu11 AWQS/GV/C Cr i I f' r i ,m 

Suhs I. a,11:P " For M ue/1 111•./ 1•.IIC 11g/ I _ ~r,/_1•._0~-- - --- ~tr:/ I ___ ___ !!_f. I!': nc ------- ,,w ------- --- ··· ····-- - -· - ·- - ·- -·- -- ---- - -· 
-

Endn sul{a11 1 . 55 F 0.00'.I++ 0 . 01 

M U. 00 l++ 0. 00 1, 

En,lr in 'j,b F&M I). 002++ U.8 11 . 11019+ 0 . 8 

F .I . o ,, ,~ 1r O . O'illH 

M 0 . '). I r,,o, -.•, () . I) 'i I:.! !t !t 

Ethyl Pam I hi1111 2 . l F ll . OB I* ;, 

ll e p1ad1l,1r & ,, . ,, r&H 0 . 00) ++ ll. ll l ll. OOll<H+ ll . t\008 0.0038+ o . l 
lleptad1lor F 0 . 11 "" 

::i:: 
f'pox i de M (). 101, "'"' I 

l'v 
0 

llcxach 1 o rul.ic•11zenc 6. 18 F&M <'.i+ <7 '.'il,8 0 . 0001+ O . I 'j 0 . 008+ 12 

llexacK ton>- · J.71, F&H O,Ol,+ 0 . .I 0.07+ 0 . 1, 

butadiene F' J++ '.i . ,, 

H O.H+ J , f I 

llcxachloro- 3.8 F o. I ~,7,., ,·, 

cyclohexanes F 0.01++ 0.06 
M 0. 001,++ O.UJ 

F&M 0. ()()')+ O.O'; 0. 23+ I . '.', 

Hexachlorocyclo- ).99 F 0. 4 5++ ,, . 4 

pentadicne M 0 .07++ 0 . 7 

IsoclccyldiphenyJ 5.4 F 1. 7J++ 4)4 

phosphate 
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Tal11'- l (continued) 

A<"1uatic Toxicity Basis llu111a11 Health l{esidt,-;::-Uasis WilJlife Rl'sid11e lbsis 
, Fresh\olater Sedi7.;c~ Sed ime_n_t - Sediment 

Lu~ or Marine AWQS/GV/C* Criterion AWQS/GV/C Criterion AWQS/CV/C C1· it~rio11 
Substance K For M ug/1 utU gOC ug/1 _ug/g~~ - . ur,/ ~--- ug/e,OC 

1°1W -

<U.001+ <lU 
-6 

ll.01 2,3,7,8-Te tra- 7.0 F&M 1XIU_ 1t+ -!; 
chloruuilleuz.u- F&M 2XIU + 2XJO-b lXlU + 0.0002 

dioxin 
I 

l. 1. 2:L-T c l ra, lil11r11- :! . 'it. f-'&H ll . 7+ ll . ·1 

etha11e 

Tetrachlon,- 2 . 130 Fl.H l++ U.H 

ethylene 

::r: 
i(., 0-Toluidine l. 4 1-'&M 1th 0. 1,5 
'-' 

Toxapheue 3.3 f-'t.M 0.005 0.01 0.00<)+ O.O l 

Tr ichloru!Je11zem•s 4.26 F&H 5++ 91 

1.1,2-Trichloro- 2.17 l-'&M 4+ 0.59 

ethane 
. 

Tr ichloroethy kne 2 . 29 ft.M 11++ 2 

Triphenyl phosphate 4.59 F 4++ 156 

Vinyl chloride 0.6 F&M 18+ 0 . 07 

• AWQS/<;V/C = A1u!Jic11t water quality sraud.tnJ or guiJi.lnce value iu TOCS 1.1.l or olher wurer '111,ali1y 1:1· iterit111 . 

+ AWQGV proposed by Division of Fish and Wildlife . 
++ Currcut NYS AWQS or GV in TOGS 1 .1 . 1. 
•• EPA proposed interim sedi111c11t criteria; raken from an El'A brlefi11g document for th•~ El'i\ S(: il.'lln .. • AJvisc11y 

Board. 
♦ The scdi1111•nt criterion fo1· I.Jc11zu(a)p)·rcue olsu upplics to I.Jcnz(a)anthracene, l>c11zu(h)l l111 1 r,1111li,'.11t~ . l11•11z11-

(k)f l uurantlacue, chrysene, inde11t>( l, 2, '.J-e.:d )pyrene, and, me thy 11.Jenz( a )a11thra...:enes. Thc:,e l'i\11 h.,vt· lh,: :,J111e 

TUGS J . I . I . gu i du 11, ·e vu I ue as !Je1120 (u) PY rerw. 
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T,J l Cl'i.Hl(·e 11l' ,\,Iv i !:.1)1"\' 

10-t, Ca1h ·f•l' l<i~k ~• 
~ ll,/w,~ck fish 
CUIISlllllpt iull 

Wildlile Fish Flesh · 
Criterion 

PCB ---· Fish 
Residue 

ug/kg 

:2000 
' 

U.L 

IOU 

Scd i111e11t 
Criterion*, 

11p./ I( t: 

2000-200 

0.t,-ll . 06 

100-10 

2, I, 7, 8-TC[>() 
fi:;h Seui111e11L 

Residue Cl'iterion,* 
_ ur./kg_ _ ___ ur./kg __ _ 

O.lll 0 . 1-0.UL 

- .-, 
I . 1,\ I u . - I, - · '; 

I . 4 \ I ll - I . '• \ JI I . 

u .11u ·1 0 . CIJ-11 . fllll 

·----------·------------ -- ·- -- ---·-- -- - --

* For PCB and 2,3, 7 ,8-TCDD, the ranges result from dividing the Fi:,h 
Residue by a fish to sediment accumulation factor of 1-10 and 0.1-1, 
respectively. 
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APPENDIX l 

collection of Interstitial Water 

At this time, there is not a specific recommendation for a 
site-specific method to collect interstitial water. It is 
recommended that regulated parties investigate the subject and 
propose to DEC a method which will provide a sample to best 
characterize the bioavailable metals in site-specific 
interstitial water. As a start, it is suggested at least ~our 
methods should be considered along with some references. 

1. Centrifugation (Edmunds and Bath 1976; Giesy et al. 
1988; Landrum et al. 1987; Engler 1977); 

2. Squeezing (Reeburgh 1967; Bender et al. 1987; Kalil 
and Goldhaker 1973); 

3 . Suction (Knezovich and Harrison 1987); and 

4. Equilibrium by using dialysis membrane or fritted 
glass sampler (Hesslin 1976; Mayer 1976; Bottomley and 
Bayly 1984; Pittinger et al. 1988). 

Additional literature which should be considered are Carignan 
et al . 1985, Bray et al . 1973, Lyons et ~l . 1979, Word et al. 
1987, and Jenne ~and Zachara 1987. 

~hese suggestions and references were obtained from a draft 
ASTM guidance document on sediment collection, storage, 
characterization, and manipulation . However, this document is 
no~ yet available for circulation or reproduction. 

AJN1.DOC/LC0035 
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APPE~DIX 2 
. - ACID VOLATrLE StJLPn>E 

·procedure Used•~ Kanbattan Co11eg• 

The ·apparatua consists .of the tolloving- veaaelas 
A S0Q-mL lrlrnm•r•r flask -fitted vith a three-hole 

stopper, vhere the aampl• to b• analyzed 1• placed. 
Three 250-IIL Erlynmeyer flasks. Into the fir•t i• 

.placed 175-200 IIL of pH 4 butter (0.0SM potassium hydrogen 
phthlate). Th• ••cond and third contain 175-200 mL of a 
0.lK •ilver nitrate solution. Each of these i• titted vith 
a tvo-hole .atopper. 

The tour t las Jes are ccnnected ·in sequence vi th 
·appropriately ahaped glass .and Tygon tubing. lll fittings 
must be air tight. · 

A nitrogen gaa line ia introduced into the first vessel 
through one hole of the stopper. A thistle tube vith a 

.stopcock i• placed in the second bole. The exit line from 
the first to the second vessel is placed in the third hole. 
The second, third and fourth stoppers contain the entry and 
exit lines, the entry line being belov the liquid •urface 
and the exit line, above. 

Betveen the . nitrogen tank and the first ve•sel, an 
oxygen-scrubbing system must be placed • . Thi• system 
consists ot a vanadous chloride solution in the first 
scrubbing tover and the matrix of the ·analyte (usually 
seawater or freshwater) in the second tover. The·solution 
used in the first tover is prepared in the tolloving manner. 
Four grams of ammonium metavanadate ia boiled vith 50 mL of 

- concentrated hydrochloric a_cid and diluted to 500 m.L. This 
solution is.then transferred to the tover. Amalgamated 
zinc, prepared by taking about 15 grams of zinc, covering it 
vith deionized vater and adding 3 drops ot concentrated 
hydrochloric acid before adding a small Ul0unt of mercury to 
complete the amalgamation, is then added to the vanadous 
chloride solution in the first tover. The solution should 
nov be blue or green. When nitrogen is bubbled through it 
for a time it vill turn purple. Wh•~ the solution is 
exhausted, it vill turn back tp blue or green. It mar be 
replenished by adding more amalgamated zinc or a tev drops 
of concentrated hydrochloric acid.· 

Th• sample or standard to be analyzed is placed in the 
first vessel after th• entire •ystem bas been purged vith 
nitrogen for about an hour. The usual ■ample size is 10-15 
grams of vet sediment. ADy _vater used in the transfer of 
the sample to the vessel must be completely deaerated. The 
system is again purged tor 5-10 minutes. Deaerated 6M 
hydrochloric acid is nov added fro~ th• thistle tube st! to 
achieve a final concentration in the vessel of 0.5M • 

• 

... 

• 
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Th• ay•t•m is nov run tor an hour vith th• nitrogen at 
a bubble rat• ot about tour/sec. Th• aampl• vessel ■hould 
be avirled every five or-ten minutes. When th• reaction is 
complete and all hydrogen aultide produced has been 
converted to •ilnr sulfide in the third vessel~ the 
a~lution in that vessel should be relatively clear and the 
precipitate 1hould have ••ttled to_ th• bottom. There should 
be no precipitate in the fourth·vesael. 

· The suspension in the third vessel is passed .tbrouah a 
1.2 micron GF ·g1ass fiber filter, vhich is dried at 102°c. 
and veighed. . 

A standard can be prepared from appropriate quantities 
of iron(II) sulfate and s odium sulfide, the latter being 
best added from a solut ion standardized against lead 
perchlorate. 

Typical silver sulfide precipitates are in the range 
10-30 mg. When a blank is run (sample vithout acid-), about 
0.9 mg silver sulfide is obtained. When th~ acid is run
vithout a sample, about 0.6 mg silver chlorid~ is obtained. -

.. 
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